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The Railway Peace. 


On Monday, the 11th of the month, peace 
between the railways and the unions was signed. 
This much-desired end was led up to by a series of 
events which began with the appointment of a Royal 
Commission in August last. This Commission, after 
a prolonged sitting, issued a report which was tacitly 
accepted by the companies but rejected by the unions. 
The Government, however, was firm. It made it 
quite clear that its further favour depended solely 
upon the men’s formal acknowledgment of the report, 
and at length it prevailed upon the unions to meet the 
representatives of the companies to discuss the best 
means of putting the simplified machinery which the 
Commissioners had provided into action, and to settle 
any small modifications which might be necessary. 
The meeting did not occupy long ; having got to the 
length that both sides were agreed in accepting the 
proposals of the Commission, and all contentious 
matter being rigidly barred, there was no great diffi- 
culty to be encountered. The proceedings were in 
camera, but the result was soon made known. The 
only changes of any note were (1) that a less number 
than 25 per cent. of the men affected might be suffi- 
cient to bring a case before the Board—‘“ local 
option ”’ was allowed in this matter ; (2) that the com- 
panies agreed to circularise their men a month in 
advance of any adverse change in wages or hours ; 
and (3) that new elections will as far as possible be 
avoided. In addition, the companies have promised 
to put casual labour on the same basis as regular 
labour. Naturally, the signing of these terms was 
not hailed by all the men with satisfaction. Many 
were openly opposed and pressed for declaration of 
the result of the ballot—for a strike or not—which 
had but just closed. The leaders were firm, they were 
supported by many branches, particularly Crewe, and 
by the Government, the malcontents were overpowered 
and peace was restored. 


London’s Traffic Problem. 


Tue fourth annual report of the London 
Traffic Branch of the Board of Trade, issued at the 
beginning of the month, contains a mass of interesting, 
and, let us add, not easily digested facts. The pre- 
ceding report, it will be remembered, suggested the 
construction of certain new arterial and cross-com- 
munication roads in the outskirts of London. 
Existing roads were at the same time to be improved 
when necessary, ground was to be acquired for future 
extensions and developments, and altogether we were 
invited to contemplate a somewhat Utopian suburbia 
wherein the market gardener’s cart would cease to 
obstruct the roads, and themotor omnibus at last have 
its own way. The central district was not considered 
in the third report. The fourth report contains a few 
modifications of the original scheme. A road is shifted 
here and there, a few are added, and some are deleted. 
But, on the whole, the suggestions of the third report 
are preserved in the same form. In addition, the 
central district now comes under notice, and certain 
improvements are proposed. But from a study of 
this section of the report it is clear that the Traffic 
Branch is in a rather despairing frame of mind as 
regards the city and its immediate environs. The 
few proposals which are made for new and improved 
roads would leave the problem practically untouched, 
The heart of London would, to all intents, remain as it 
is at present—overtaxed. Yet it is just here that the 
pinch is felt most severely. We have already drawn 
attention to the possibilities which lie in underground 
goods railways. As a means of relieving congestion 
they are infinitely preferable to the construction of 
new streets even if such were possible. 





The Persecution of James Watt. 


Iv is verycommonly related that when James 
Watt returned from London to Glasgow in 1757, he 
was so persecuted by certain arts and crafts, in parti- 
cular by the Incorporation of Hammermen, that he 
had to seek asylum within the walls of Glasgow 
University, and there carry on his instrument making 
and his experiments. Not being a burgess nor the son 
of a burgess, so the story goes, he was regarded as 
an intruder and was obstinately refused permission 
to set up even the humblest workshops within the 
burgh. The story is perhaps one of the most charac- 
teristic and well-known incidents in Watt’s life. Not 
one of his biographers from Arago of 1839 to the 
writer in the 1911 edition of the ‘“ Encyclopedia 
Britannica”’ but gives it in some form or other, and 
we do not think there is asingle engineer who has not 
heard it and believed it. But now a very strong case 
against the truth of the story has been made out by a 
correspondent writing in a recent issue of the Glas- 
gow Herald. The earliest reference to the incident is 
contained in the manuscript of Dr. Joseph Black, 
Professor of Chemistry at the University from 1756 to 
1766, and one of Watt’s best friends. All that is 
said in this account is that Watt, “ being molested by 
some of the corporations, who considered him as an 
intruder on their privileges, the University protected 
him by giving him a shop within their precincts.” 
Subsequent writers, taking this very mild statement 
as their authority, have repeated it, added to it and 
embellished it until the story of ‘‘ wicked persecu- 
tion’ has reached its commonly accepted form. At 
first the Hammermen were specifically charged with 
the sin. Then the Glasgow Corporation was fulmi- 
nated against. Lately the Trades House has been 
added, and we are asked to picture all three bodies 
exerting their tyranny over poor Watt and driving 
him away from the city to which he was afterwards to 
bring so much prosperity. The Herald’s correspond- 
ent, after examining all the evidence, comes to the 
conclusion that the whole story is a baseless myth, 
and it must, unless some champion will come forward 
to defend it, go the way of so many of the familiar 
legends that have grown up round famous names. 


New Dock at Goole. 


DvuRinG the month the Aire and Calder Navi- 
gation opened its new dock at Goole. For many 
years the congestion at the port has been so great as to 
warrant tho extension, but, unfortunately, the only 
land available lay to the west side of Bridge-street, the 
main thoroughfare between Goole and Marshland. 
Bridge-street already crossed by means of swing 
bridges two waterways, the Dutch River and the Aire 
and Calder Canal, and naturally the Local Authority 
hesitated to give its sanction to a third. This sanc- 
tion was eventually obtained and the passage com- 
municating with the new dock has been constructed 
at the south-west corner of the Stanhope Dock. 
Goole has made rapid strides during the past decade, 
and is still forging ahead, but owing to the river 
approach only a comparatively small class of tonnage 
can be dealt with. The new works which the Humber 
Conservancy are proposing in the neighbourhood of 
Trent Fall will, when carried out, doubtless greatly 
improve the worst section, and probably the Aire and 
Calder Navigation is only waiting till these are taken 
in hand to effect improvement in the depth of such 
portion of the approach as falls under its own juris- 
diction. 


Port Talbot. 


THE contract for the excavations required for 
the dock extension at Port Talbot has just been let. 
The work, embracing the removal of 300,000 cubic 





yards of material, will be carried out by means of the 
land dredger type of steam navvy, and the excava- 
tions will be loaded into wagons and finally deposited 
on the foreshore. This method of dealing with the 
work, as opposed to the employment of floating craft, 
will not only obviate the delays occasioned by waiting 
for the tide, but will also avoid the congestion in the 
dock, which additional floating plant would occasion. 
A new hydraulic coal tip, capable of dealing with 
20-ton wagons, has recently been put into ¢6mmission 
at Port Talbot. This hoist, which lifts its load to a 
maximum height of 60ft. above quay level, is made to 
travel along the quay so that the position may be 
adjusted to suit the particular vessel being loaded. The 
total time required for lifting to the full height is only 
twenty seconds, and it is rather difficult to see the 
advantage of this extremely quick speed, since even 
with a moderatespeed andthe ordinary 10-ton wagons, 
the rate of loading isalmost invariably governed by the 
trimming. In this connection it is interesting to 
remember that a coal loading belt, somewhat similar 
to that experimentally installed in Hull, is about to be 
put down at Port Talbot. A belt of this nature, 
when looked at from the point of view of trimming, is 
the exact converse of the large capacity hoist, as 
instead of a 20-ton load being tipped into the shoot at 
one time, the feed from the belt is practically continu- 
ous, and thus by moving the vessel slowly the material 
can be loaded much more uniformly. 


The Canadian Navy. 


Tue late Prime Minister of Canada, Sir 
Wilfred Laurier, instituted a scheme for providing 
shipbuilding yards on the Atlantic and Pacific coasts 
to construct warships, which would form a nucleus 
of a Canadian Navy. The proposal was to spend 
£10,000,000 in the course of ten years in yards which 
are not yet in existence. Four protected cruisers of 
the Bristol type and six torpedo-boat destroyers were 
to be built. Matters had gone so far that provisional 
arrangements for the establishment of yards at 
Sydney, Cape Breton, and Esquimault, in British 
Columbia, had actually been entered into, and in 
these certain British firms were to be largely inter- 
ested. The whole aspect of affairs was, however, 
changed when Sir Wilfred’s Government was defeated, 
and his successor, Mr. Borden, came into power. The 
latter contends that the late administration proposed 
to do too little for Imperial defence, and to do that 
little in a wrong way, and, indeed, the scheme is open 
to the serious objection that it would certainly be 
a long time before shipbuilding yards could be put to 
work and the proposed vessels constructed. More- 
over, ten years hence vessels built in Canada would 
not only be more costly than British-built ships, 
but would be well on the way to becoming obsolete. 
On the other hand, it would certainly be a good thing 
to introduce the industry of warship building into 
Canada. However, the whole matter is now being 
most seriously considered, and Mr. Borden, it is under- 
stood, intends to consult with the Imperial Govern- 
ment on the best course to pursue, and to submit any 
scheme he may devise to the people of the Dominion. 
It is probable that orders to build vessels to take the 
place of those proposed by Sir Wilfred Laurier will 
be placed in British yards-at no distant date. 


Thames Shipbuilding. 


A PLEASANT little bit of excitement in the 
shipbuilding world has brought down the curtain on 
1911. Some time ago the financial difficulties in 
which the Thames Shipbuilding and Engineering 
Company, Limited, found itself led to its affairs 
passing into the hands of an official receiver. Never- 
theless, Mr. Arnold Hills, with the indomitable pluck 
and energy which are characteristic of him, backed 








by his men, continued to press for Government orders, 
and supported a Trafalgar-square demonstration, 
which passed off with complete success on Saturday 
last. Whether the knowledge that this demonstra- 
tion was afoot had anything to do with it or not, on 
Friday the Admiralty issued an announcement 
—it will be found on another page—to the effect that 
an arrangement had been made with a northern firm 
to build two cruisers in the Thames yard. The firm, 
however, made the stipulation that the rates and 
hours of labour should be the same as in the North. 
Now, as everyone knows, Mr. Arnold Hills gave his 
men the forty-eight hours week during the 1897 
agitation. On Saturday these proposals were dis- 
cussed at Nelson’s feet. Mr. Arnold Hills made it 
pretty clear that he would not submit quietly to 
being thrust out of his own works, and the men made 
it even more clear that they were not going to work 
fifty-three hours a week for anyone, whilst lots of 
other people made it clear to themselves and their 
hearers at least that the Thames ought to get orders 
without any such provoking conditions. There the 
matter rests at present. The plinth of a monument 
in Trafalgar-square is not the best place for “‘ quiet 


thinkings,” and Mr. Arnold Hills may take a different 


view of the proposals when they are laid in all their 
details before him ; but whether the men will change 
their views is another matter, and one which their 
wives alone can decide. Up to the moment of going 
to press it looks as if no way out of the difficulty 
could be found. 
with the Admiralty, and the latter has made it clear 


that it would consider it very bad business to spend | Samuel Evans, the President of the Admiralty Court, 
an extra £80,000 in order to keep “the Thames” | Who was assisted by the assessors from the Trinity | 
| House, are that, contrary to the generally held view, | 


together. Mr. Hills has replied that the extra cost 
is due to the Government’s own regulations, and 
there for the moment the matter rests. 


Kent Coal. 


A curious state of affairs regarding the 
leasing of land in Kent to a partly German syndicate 
by the Ecclesiastical! Commissioners was brought to 
light during the month. As is well known, three 
British companies, viz., Kent Coal Concessions, 
Limited, South-Eastern Coalfield Extension, Limited, 
and Extended Extension, Limited, have for the 
last seven years or so being engaged in making borings 
in various parts of Kent. These companies claim 
to have proved 96 seams of coal, with an average 
thickness of 3ft. 4in., and with the coal superior in 
quality to some of the best-known South Wales 
Navigation smokeless steam coal. The companies 
have received support and encouragement from 
most of the important landowners in the district, 
and have obtained leases or options in respect of the 
minerals underlying their estates. Practically the 
only other landowners affected are the Ecclesiastical 
Commissioners, who own considerable estates within 


the coalfield. As long ago as August, 1909, applica- | 


tion was made to them for an option over their lands 
in the neighbourhood of Eastry. This offer was 
refused. A proposal was then made that the Com- 


missioners should appoint a practical mining engineer | 
at the companies’ expense to r-ake a thorough investi- | 


gation of the mining operations already carried out, 
and to make such inquiries as the Commisioners 
might desire as to the companies’ financial position. 
This offer was also refused. Meanwhile a lease for 
exploration and development purposes of coal—if 
any exists—under some 3400 acres of land near 
Chislet was granted by the Commissioners to “ the 
Anglo-Westphalian Kent Coal Syndicate,” a company 
registered in England, in which, however, it is alleged, 
German financiers are substantial holders of shares. 
It is alleged that the syndicate has done no proof | 
sinking on its own account, that its actions are based 
on particulars of the companies’ borings, which have 
some how or other come into its hands, and, further, 
that the terms offered by this syndicate to the Com- 
missioners, and accepted by them, were actually less 
advantageous than those proposed by the British 
companies. The latter contend that they have the 
strongest moral right to the first offer of options or 
leases to work the detached areas owned by any State 
Department within the boundaries of their (the com- 
panies’) successful operations. 


The Association of Consulting Engineers. 


WE received during the month a set of rules 
which have been drawn up by a committee of the 
Association of Consulting Engineers, which committee 
is a very strong and representative body of men. The 
association has been formed with the object of frus- 
trating the action of unqualified persons in soliciting 
and obtaining the control of engineering work which 
they have neither the ability nor the knowledge to 
carry out. It is the very old idea of giving a status to 
the qualified engineer, and with this we are up to a cer- 
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tain point in agreement. The whole question, however, 
turns on the point of who is a “ qualified engineer.” 
We observe that one of the rules is that to be a 
member of the association a man must be a full 
member of the institution representing the particular 
branch of the profession in which he practises. To us 
it is quite conceivable that a man may be a most 
accomplished engineer, and yet for some reason or 
other may have chosen not to join any one of the 
institutions. On the other hand, the fact that a man 
is amember of one or the other of these bodies does not 
| necessarily make him a good engineer. The institu- 
| tion of examinations does not help the matter, for by 
| & process of cramming the examination may be passed 
|and the knowledge acquired straightway forgotten. 
| This is a side of the case which the advocates for 
| examinations appear to have overlooked. The 
| matter presents serious difficulties, and anything 
| which will provide a solution is to be weleomed. The 
| present step would appear to be taken in the right 
direction, but the lines on which it is proceeding may 
| have to be altered. 


The Hawke-Olympic Collision. 


THE deferred judgment on the collision 
'in the Solent of H.M.S. Hawke and the White Star 
| liner Olympic was given during the month, and to 
_ the surprise of a great many people his Majesty’s ship 





| 


| alone responsible. The facts as presented by Sir 


| the Olympic and not the Hawke was the overtaking 


vessel, and that the former having the latter on her | 


starboard side should have given way. The blame 
rests with the Olympic for having taken a bad turn. 


But although the Olympic was held to be at fault | 


her owners are not held responsible for the damage 
| done to the Hawke, for the former vessel was at the 
time under compulsory pilotage, and therefore only 
| from the pilot could damages be recovered. Thus, 
|as things stand, both ships have to pay their own 
|repair bills. The question of suction which has 
| excited so much interest in scientific circles was very 
lightly touched upon by the President of the Court, 
| and he spoke of the tank experiments at Teddington 
'as being inconclusive. He did remark, however, 
| that in the exceptional conditions which prevailed, 


| the forces set up in the water were sufficient to account | 
| for the Hawke being carried towards the Olympic | 
in a swerve which was beyond the former’s control. In | 


| spite of much that is being urged against the theory 
by the ordinary observer, the weight of expert evi- 


! . . . . . . 
| dence is increasing that there is some kind of inter- | 


| action between ships travelling at a fair speed in 
| propinquity to each other, and it is safe to say that 
attention having been directed to the question, it will 
| not be allowed to rest. We can imagine no more 
| appropriate use for the Yarrow tank than that it 
should be employed for the solution of a question of 
such general and universal importance. 


Explosions in Flour Mills. 


THE attention being given at the present 
time to the question of the explosibility of coal dust 
in mines is earnestly to be recommended for considera- 
tion to the various classes of the community, particu- 
larly to all flour millers and those employed by them. 
While powdered coal has almost alone been the subject 
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HARBOURS AND WATERWAYS 1911. 
No. I. 


| ‘THE past year will not be noted for the commence- 
ment or completion of any large work in connection 
| with the docks, harbours and waterways of this 
country. The notices deposited for the promotion 
of Bills in the next session of Parliament are few, 


and do not comprise any schemes of great magnitude, 








| 


Port of London. 


The first report by the new Port Authority was 
issued at the commencement of the year. It states 
that the total amount of Port Stock issued is 22} 
millions, that being the amount paid for the under- 
taking. The surplus revenue for the year was 
£57,629. The gross earnings of the Authority showed 
a considerable increase over those of the previous 
year, the net result of the first year’s working being 
considered satisfactory. The scheme which the 
Authority has settled, on the recommendation of 
Mr. Palmer, its engineer, for the improvement 
of the docks and of the navigation has been made 
known. These works are estimated to cost 14} mil- 
| lions, and to extend over a period of twenty years, 
|and it is anticipated that they will be sufficient to 
| bring the Port of London up to the standard of 
| other large ports both in this country and on the 
| Continent. Details of the various works approved 
| were given in THE ENGINEER of February 3rd. 
| ‘The first works, which are to be carried out without 
| delay, are estimated to cost four millions, and com- 





Mr. Smart has exchanged letters | was exonerated, and the pilot of the liner was held | prise a new deep water dock of 65 acres, in connec- 


| tion with the existing Albert Dock. It is expected 
that the contract for this work will be placed éarly 
in the new year, further parliamentary powers 
beyond those already obtained not being required for 
this. The depth of water in the new dock is to be 
| 38ft.; the length of the dock, 800ft.; width, 100ft.; 
and depth on sill, 45ft. The estimated cost is 
| 2} millions, and five years are allowed for the com- 
pletion of the work. Improvements are also to be 
made at the other up-river docks, so as to make 
them more convenient for modern commerce, the need 
for which is shown by the fact that the number of 
the vessels of 500ft. in length and over using the 
Thames has increased during the last twenty years 
from 11 to 234, the average size of the twenty 
largest vessels being now 700ft.; and also owing to 
the fact that the improvement of the docks in use 
during this time has been almost stagnant, with the 
result that some important shipping companies had 
forsaken the Thames for other ports. Another im- 
provement proposed is a riverside pontoon at Tilbury 
Dock, at which liners could receive and discharge 
their passengers. 

The channel of the river is to be made 1000ft. 
wide and 30ft. in depth at low water on that part 
used by the large liners, narrowing to 450ft. in width 
and 14ft. in depth at London Bridge. For this 
purpose, dredging plant costing about half a million 
has already been procured. 


The Mersey. 


The annual report of the Conservator of the Mersey 
| shows that about 18} million tons of material had 
been removed from the bar at the entrance to the 
river and other sea channels during 1910; the total 
quantity removed since the dredging commenced 
| is over 161 millions of tons. The mean depth at low 
water through the bar channel has been maintained 
at from 29ft. to 3lft. The stone revetment of Taylor’s 
Bank, opposite Askew Spit, was completed at the 
end of last year, and the dredging of the shoal that 
| was growing in this channel was again commenced. 
From the last report of the Manchester Ship Canal 
it appears that the year’s trading with which it deals 
was the best the company has had. The amount 
|of toll-paying merchandise over the canal for the 
| first half of the past year was 24 million tons, an 
| increase of about 190,000 tons over the correspond- 


The available 


of recent investigations, it cannot be too plainly ling period of the previous year. 
insisted upon that all finely divided, highly carbona-| balance was £134,384, an amount larger by £13,554 
ceous material possesses dangerously explosive poten- | than in the last corresponding half-year. After paying 
tialities. In May, 1878, a tremendous explosion | the interest on all the stocks ranking before the 
occurred in the Washburn Flour Mills at Minneapolis. | loan of the city of Manchester, there remained 


The building was completely wrecked. Subsequent | sag Bong Bn 92 gg Ag nA i oma 


investigation led to the opinion that the flour dust was | provision of a lay-by 1450ft. long, and having a 


the primary cause of the disaster. Some time ago a | 
similar explosion occurred in a Manchester starch | 
factory. On the 10th of last November an explosion | 
occurred in Messrs. Primrose’s flour mills at Glasgow, 

as a result of which five persons were killed and eight | 
injured. At the inquiry heid on the disaster it was | 
stated that there was evidence to show that the ex- | 
plosion had been due to the ignition of meal dust by a | 
naked Bunsen burner. It appears that at half-past five 


depth of 28ft. of water alongside. It is equipped 
with electrically-driven sheer legs for lifting the top 


|ring off the funnels of steamers, when required to 


enable them to pass under the fixed bridges. 


Southampton. 


During the past ten years very extensive works 
have been carried out for the improvement of this 
port, and if trade continues to grow as it has hitherto 
| done it will be some time before all the necessary 


each night it was customary to sweep up the accumu- | additions required are completed. Before the docks 
lation of dust from the floors. The explosion occurred | were taken over by the London and South-Western 
at half-past six. It should also be recorded that at | Railway Company, the Peninsular and Oriental 
the inquest held in connection with the explosion | Steam Navigation —. reed transferred ~~ 
which occurred at Messrs. Bibby’s oil cake mill at | business to London. oily sores Tatars 3. AB 
: a 2 at the end of its resources, and unable to keep up 
Liverpool on November 24th, it was stated that tests | to date with modern requirements. The adoption 
showed the dust in the mill to be equally, if not more, | of this port again by the P. and O., and later 
explosive than coal dust. by the White Star and other lines, trebled the 
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traffic. Upwards of 50,000 passengers embarked 
from Southampton in the New York service, and there 
is every indication that this number will be exceeded 
in the coming year. The Cape traffic also has shown 
a very large development; and also that of the 
Royal Mail Company with Spain and South America. 
The fleet of the railway company, employed in the 
Channel and French trade, has also greatly increased, 
the French trade especially showing a large recent 
development. Since the London and South-Western 
Company took over the docks about twenty years 
ago the length of the quays has been increased from 
12,000ft. to over 23,000ft.; the shed area has been 
extended from half a million to over a million square 
feet; the grain warehouse floor space from 13,000 
to 76,000 square feet; and the length of the rail- 
way sidings within the dock area from 15 to 37 miles. 
In June last, a new dock 16 acres in extent was opened, 
having a depth of 40ft. at L.W.S.T., to accommodate 
such vessels as the Olympic and Titanic, and the 
former vessel left this dock under voyage to New 
York during the year. The dry dock, only opened 
in 1907, is now being enlarged to a length of 897ft. 
A large stretch of foreshore on the east side of South- 
ampton Water, between Wolstone and Netley, has 
recently been obtained for further dock development. 





The Humber. | 

The new dock at Immingham, begun by the Great 
Central Railway Company in 1906, which will | 
cost over three millions, is expected to be ready for | 
opening early in the new year. For some time past, 
shipments of coal have been taking place from the | 
deep-water berths in the Humber. This dock will | 
command the traffic from the coal fields of Notting- | 
ham, Derby and South Yorkshire, and that in con- | 
nection with the steel and other trades in the manu- | 
facturing districts of the centre of England. The | 
area of this dock is 49 acres, and it has 48ft. at | 
H.W.S.T. and 28ft. at L.W. over the sill, the depth | 
in the dock being 30ft. The equipment for coal | 
delivery includes eight electric coal hoists, having | 
a capacity of 790 tons an hour; there are 100 miles | 
of sidings in connection with the dock, and storage | 
room for 100,000 tons of coal. | 

The Joint Dock further up the river, which is 
being built by the North-Eastern and Hull and |} 
Barnsley Railway Companies, has also made con- | 
siderable progress during the year, but is not so near | 
completion as that at Immingham. | 

During the year, the Humber Conservancy Com- | 
missioners have had under consideration the improve- | 
ment of the Upper Humber, between Hull and the 
Trent, and a scheme has been submitted for approval 
by a special committee appointed for the purpose. 
The estimated cost for carrying out this proposed 
scheme varies from £130,000 to £200,000. There 
are, however, so many interests concerned in the navi- 
gation of this part of the river, that the Commissioners 
find some difficulty in coming to a conclusion as to 
the details of the work required to effect the im- 
provement, the necessity for which is generally 
acknowledged. 

The dredging of the channel in Hull Roads, which 
was completed some time since, seems to have given 
satisfactory results, and to have answered the purpose 
for which it was intended. 

Notices have been given of the intention of the 
Admiralty to construct a pier in the Humber at 
Killingholme. 





Ribble Navigation. 


During the past year the training wall on the 
south side of the channel between Lytham and the 
mouth of the river has been extended about half 
a mile, and now reaches to 13} miles, and within a 
quarter of a mile of its intended termination. It 
will be remembered that this and the parallel north 
training wall have, under the direction of Mr. Barron, 
the engineer to the Navigation, been constructed 
entirely of the clay and glacial drift dredged out of 
the upper part of the Ribble between the dock and 
Lytham ; thus, while the channel is being deepened 
and improved in the upper part, the lower end is 
also being trained and deepened by the same opera- 
tion. The two walls below Lytham have been driven 
through ahigh sand bank, which has been scoured away 
as the walls advanced, upwards of 69 acres of sand 
having been thus removed. The channel has con- 
tinued to deepen and improve during the past year, 
notwithstanding the absence of fresh water down- 
flow, owing to the phenomenal dry season. Nothing 
in the way .f repairing these clay walls has been 
required beyond levelling any inequalities, and they 
now present a stable appearance. The traffic was 
diverted into the new channel in January, 1910, and 
the old channel through the Penfold was closed. 
There is now along the new channel a straight course 
with 6ft. at low water, and it is stated that in the 
history of the Ribble, the channel from the sea to 
Preston has never been so uniformly wide and deep 
and easily navigable as it is at the present time. 
Although there remains only a short length of wall 
to complete on the south side, the outlay has only 
reached £52,666, out of the £140,000 authorised by 
the Act. The estimate of cost of a channel along 
this course from Lytham to the sea, in the report of 
the Board of Trade Commission of 1891, was £572,000. 


| from 


Barrow-in-Furness. 


A new deep water wharf is approaching comple- 
tion on the east side of the Walney channel by the 
Port Authorities, in conjunction with Vickers Limited. 
This wharf is intended to provide accommodation 
for the large warships now in course of construction, 
and in anticipation of larger vessels that may be con- 
structed at Barrow. It is 850ft. long and 100ft. 
wide, the depth of water alongside at low water 
being 33ft. The contract is being carried out by 
Arrol and Co., Limited. Dredging is also proceed- 
ing along the Walney channel so as to give 33ft. 
at low water. 


River Tees. 


The last yearly report of the Conservancy shows 
that 417,963 cubic yards of material were dredged 
from the channel of the river at a cost of £22,432. The 
material consisted principally of boulder clay, and 
included 1651 boulders, varying in weight from a 
quarter to four tons, and also nineteen tree trunks 
10ft. to 20ft. in length. During the past 
thirteen years over 2000 boulders have been removed 
from this channel and 4350 tree trunks, and since the 
commencement of the improvement works in 1854 
nearly 29 million cubic yards of material have been 
removed from the bed of the river ; 24 miles of train- 


above low water; two large breakwaters have been 
extended out at the mouth of theriver for 2} miles ; 
the depth of water on the bar has been increased from 
3}it. L.W.S.T. to 20ft.; and 3080 acres of land have 
been reclaimed from the estuary. 

Observations made of the tides at the lower end of 
the river, at Newport, Stockton, and Yarm, show that 
the times of high and low water both at spring and 
neap tides are now practically simultaneous when 


there is not much fresh water coming down the river.. 


Sunderland. 


During the past year the river Wear has been 
deepened from Sunderland South Docks to Wear- 
mouth Bridge, and a shoal of limestone rock removed 
on which there were only 9ft. at low water, the depth 
being now increased to 20ft. This shoal was cut 
through by the Commissioner’s rock dredger without 
any preparatory blasting. 


Hartlepool. 
The new works for the improvement of the tidal 
under the direction of Mr. Hawkins, the engineer to 


the Port and Harbour Commissioners, have made con- 
siderable progress. During the year ending in March 


| 
Blyth. 

The Harbour Commissioners have given notice of 
their intention to seek in the ensuing session of 
Parliament for power to carry out works for the 
extension of the fishing trade by constructing a dock, 
22 acres in extent, on the foreshore behind the western 
pier, and south of the existing harbour, also a tidal 
basin, jetty and breakwater and sea wall. 











SANITARY ENGINEERING IN 1911. 


General. 


THERE is a large amount of sanitary engineering 
work in progress or under consideration in this country 
and other parts of the world. To enumerate every- 
thing would be impossible, but we may perhaps 
mention one or two of the larger schemes. There are 
| on foot just now many proposals for the enlargement 
| of town and city areas, and in some cases these are 
| necessitating, or will entail, the enlargement or 
_re-arrangement of sewage disposal plants and the 
| laying of additional sewers. Leeds and Carlisle may 
| be quoted as instances of the absorption of surround- 
jing areas. The new drainage works for Manchester 
| have been sanctioned by Parliament during the past 





| ing walls have been constructed to a height of 5ft. |session. They will eventually cost about £1,000,000, 


| and wili comprise some twenty-nine new intercepting 
|and outfall sewers. The new purification works at 
| Galashiels, which have been put to work during the 
year, have cost about £65,000. The scheme involved 
the use of 50 acres of land. Crewe has adopted a 
scheme for additional disposal works, to cost about 
£24,000. Toronto is engaged on works which will 
cost upwards of £100,000. Two large sea outfall 
schemes are under consideration in Wales, one for 
Swansea and the other for the Rhymney Valley. The 
cost of the latter is put at over £500,000. East- 
bourne has determined to spend nearly £30,000 on 
surface water disposal. A huge undertaking for 
sewerage and sewage disposal at Colombo is in pro- 
gress. It is estimated that eventually it will cost 
over 1} millions sterling. A large scheme is under 
contemplation for the Geelong district, near Mel- 
bourne. It will, it is reported, involve an expendi- 
ture of about £250,000. Cleethorpes has a scheme in 
hand which is eventually to cost nearly £60,000. The 
extensions to the sewerage works at Vancouver are to 
cost over £150,000. Salford is to spend over £40,000. 
| One might go on giving examples such as these, but it 
| would serve no good purpose. We have said enough 





| harbour, which have been in progress for some time | to bear out our assertion as (o the amount of work tn 


| hand. 
| London Main Drainage—North Side. 


last 528,530 tons of material have been dredged out | 

of the channel at an average cost of 2.84d., and the} Continued progress has been made with the exten- 
depth along the channel now generally exceeds 20ft. | sion of the main drainage of the metropolis under the 
at L.W.S.T. The Commissioners are under agree- | direction of the Main Drainage Committee of the 


ment with the North-Eastern Railway Company to 
maintain the channel to the West Hartlepool Docks 
in addition to the one up to Hartlepool. The con- 
struction of a new head to the old pier at Hartlepool 
has been completed. 

There has been considerable increase in both the 
export and import traffic at the docks, to meet which 
the North-Eastern Railway Company, under the 
direction of Mr. Newell, its dock engineer, has 
been completing a comprehensive scheme of altera- 
tion and improvement. The entrance to the tidal 
harbour at Hartlepool has been considerably widened, 
the channel to the dock has been deepened, the east 
quay wall at the old harbour has been set back 60ft. and 
new coal staithes have been erected. The Victoria Dock 
has been converted into a tidal basin, and new timber 
quays erected. The fish traffic, which also has shown 
considerable expansion, has been transferred from the 
old harbour to the south and east side of the Victoria 
Dock, where there are about 1106ft. of quay space, at 
which trawlers are now able to land their fish at all 
states of the tide. These and other works for facili- 
tating the traffic_have cost about £500,000. 


The Tyne. 


During the past year the deepening of the channel 
of the river has been continued. From the sea to the 
Northumberland Dock, a distance of 3} miles, the 
depth has been increased to 30ft. at L.W.S.T., and 
thence to Scotswood, 11 miles, to 25ft. The Com- 
missioners have accepted a tender for a dredger 
capable of dredging in stiff clay to a depth of 45ft. 
below water level at the rate of 400 tons per hour. 


Leith. 


A scheme has been approved by the Commissioners 
here for the extension of Newhaven Harbour, and for 
linking it up with the port of Leith. This extension 
will embrace an area of about 30 acres, and will 
involve an expenditure of £200,000. The works 
contemplated here include the deepening of New- 


| London County Council. On the north side of the 
Thames the extension of the new middle level sewer 
No. 2 from Formosa-street, Paddington, to the 
| County boundary at Kilburn-lane, Kensal Green, has 
been completed, and a connection made with the 
Willesden District Council’s sewer from the Brent 
Valley. The formal reception of the sewage from 
this district took place in October last. The new 
low-level sewer No. 2, which extends from Abbey 
Mills to Hammersmith, and varies from Sft. to 
9ft. in diameter, is now practically finished. The 
principal work during the past twelve months has 
been the completion of the western section from 
Charing Cross to Holland-road, Kensington, and 
the construction of the penstock chambers, the 
fixing of the penstocks at the junction of Cannon- 
street and Queen-street, where the new and old low- 
level sewers intercommunicate ; and other connections 
with the main sewers. The new pumping station at 
Abbey Mills has been built, and the gas engines and 
pumps are now being erected. It is anticipated that 
they will be at work in the early part of this year. 
Seven gas engines will each drive a centrifugal pump 
each unit being capable of lifting over 100 tons of 
sewage or storm water per minute. 


London Main Drainage—South Side. 


Of the low-level sewer No. 2, which is being con- 
structed between North Side, Wandsworth Common, 
and the Deptford pumping station, only 1150 lineal 
feet remain to be excavated, and the lining of the 
tunnel is well advanced. The length of this sewer 
is 7} miles, and it varies in diameter from 6ft. to 8ft. 
About 112,000 cubic yards of earth have been re- 
| moved, 20,300 cubic yards of brickwork and 4700 
cubic yards of concrete have been put in, and 21.000 
tons of iron and steel have been used. The high- 
level sewer No. 2 is being extended from Catford to 
Nunhead, the length being i} miles, and the diameter 
varying from 8ft. to 6f{t. This sewer will be con- 
| structed in tunnel under the high ground at Nunhead, 


| and will tap the Effra sewer at Nunhead Green, 





haven entrance channel so that fishing vessels may be | diverting and taking directly to Crossness, at a high 
able to enter at all states of the tide ; the erection of a | level, sewage which has hitherto been delivered there 
market and the provision of other facilities for the | at a level necessitat‘ng pumping. A new engine-house 
fishing trade. The new graving dock with entrance | is to be built, at Crossness, and the _boiler-house 
from the Imperial Dock, which has been under con- | extended so as to deal with the adiiitional sewage that 
struction for some time by Messrs. Brand and Son, is | No. 2 low-level sewer will bring down. The house is 
now completed. | big enough for eight pumping sets, but only four will 
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at first be putin. Each will develop 400 horse-power 
and be capable of lifting 90 tons of sewage 30ft. high 
per minute. The total pumping capacity at Cross- 
ness when these additions are made will be 63,720 
tons per hour. The question of coping with storm 
water in times of abnormal rainiaii in the Tooting and 
Streatham areas is “iso receiving attention. With 
the increase of building operations and the laying out 
of what were originally fields into paved areas, a 
heavy strain has beer put upon the local and main | 
sewers. Especially has this been so in recent cases, | 
when upwards of one inch of rain has fallen in one | 
hour or under. A relief sewer draining into the | 
Wandle valley has been authorised, and further | 
schemes are in contemplation for the better drainage 
of the Wandle valley itself. 





The Royal Commission. 
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during the year. Some of these have caused consider- | 


able damage, and it is said that sewer men are now 
becoming exceedingly nervous—not, it must be 
admitted, without reason. The consumption of 
petrol has very largely increased during the last ten 
years, owing mostly to the development of the motor 
car, but probably it is not the users of motor cars who 
are the offenders. They are too well aware of the 
monetary value of the spirit wilfully to waste it. 
Moreover, in the case of garages, at any rate, the 
pains taken to prevent petrol obtaining access to the 
sewers are noteworthy. There seems to be much 
more probability that the culprits are those—and 
their numbers are yearly growing larger—who employ 
petrol for cleaning articles of clothing, &c. In very 
many cases the remainder of the spirit, after the 
cleaning processes are over, is thoughtlessly thrown 
down the sink or the water-closet. It needs but a 


understand, been abandoned, has been proposed by 
Mr. F. Jagger, of Leeds. In this system the sewage 
after being roughly screened, is first of all passed 
through a series of three trays filled with carbon. In 
the first tray the carbon is of such a size that it will 
pass through a lin. sieve, in the next through a 3in. 
sieve, and in the third through a }in. sieve. The 
effluent from the third tray is delivered to the top of a 
filter 3ft. deep, the bottom 6in. of which are filled with 
clinker, the next 6in. with lin. carbon, the next 6in. 
with #in. carbon, the next 6in. with fin. carbon, and 
the next 6in. with jin. carbon, the top layer being com- 
posed of powdered carbon. It is claimed that the 
sewage is completely purified when it leaves this 
filter. The top layer of the filter is scraped off from 
time to time and the material removed is said to pos- 
sess a high manurial value. The carbon in the trays 
is frequently removed automatically and fed into a 





special form of carboniser, in which the sludge which 


| comparatively small quantity of the vapour of petrol 
has collected on and in the pores of the carbon is itself 


The Royal Commission on Sewage Disposal has | 


issued two further Blue-books during the year. The | t© form an explosive mixture even in a fairly large | 
first of these dealt with the question of nuisances due | S°Wer, and as explosions of the kind to which we have | carbonized, and the resulting product can, after screen- 


to excessive growths of green seaweed in sewage- | referred may not only have fatal consequences, but ing, be again used onthetrays. The filters are reported 
polluted estuaries, and had special reference to Bel- also will certainly cause destruction of property and | to run from a week to a month, and when they have 
fast Lough. As our readers are aware, we have | /0ss of money, it behoves all users of this dangerous | been scraped and fresh layers of carbon put on, what 
frequently referred to this matter, and it cannot be | liquid to exercise every care that none of it shall get | are practically new filters are produced. It is stated 
said that the report added very much to general into the sewers. that the sludge produces almost sufficient carbon to 


knowledge. It advocated practically the removal of | purify the sewage, and that on this account and 
as many of the mussels—on which the weed Ulva | Lower Thames and Wey Valleys Sewerage Scheme. | because only unskilled labour is required and no 


latissima grows most luxuriantly—as possible, and) A scheme, which if carried out, would be a very large | Chemicals _are necessary the process is cheap. 
the reclaiming of land which is now uncovered at low | undertaking and have far-reaching results, was sug- 

tide and gives off effluvium. This latter proposal | gested during the year by Mr. J. S. Crawshaw, the | S!udge Treating Process. 
should do some good, as the trouble is not nearly so | engineer to the Weybridge and Walton Joint Sewerage 
bad if the weed remains immersed, and, moreover, | Committee. The proposal is that the sewage from all | 
it does not grow so readily in deep water, but it | districts in the Lower Thames and Wey Valleys should 
would be undoubtedly expensive. The judicious use | betaken to apoint on the tidal portion of the Thamesand | 
of sulphate of copper as a temporary measure is also | there discharged after adequate treatment. The idea 
suggested. This would be open to the objection that | is to do away entirely with all existing sewage works 
the mussels and other shellfish would be killed, and in | in the area affected, and simply to have one place in | 
decomposing become themselves a nuisance. The | which the sewage would be dealt with. There is no 
Commissioners incline to the view that the actual | doubt whatever that if such a scheme were carried out 
smell which causes the nuisance is due rather to the | the various tributary streams and non-tidal portion of | jt has been decided to apply the system to the whole 
sulphuretted hydrogen given off as a consequence of | the main river itself would benefit considerably, but | bulk of the sludge. In the original process in use at 
the decomposition of the weed, than to the deposition | there would appear to be a good many obstacles in the | these works the sludge was treated in presses, and as 
of sewage matters. The report, although it dealt to | way of its realisation. To begin with, the expense | much as 7000 tons per annum was obtained. Owing 
some extent with the growth of obnoxious seaweeds in | would be undoubtedly heavy both in the first cost and | to the large amount of soap and grease which it con- 


After having experimented for some three years 
past with the Grossmann process of treating sewage 
sludge, the Corporation of Oldham applied during the 
year to the Local Government Board for permission 
to borrow the money necessary to erect a plant large 
enough to deal with all the sludge produced at the 
sewage works. The experimental plant is only large 
enough to treat about one-sixth of the total quantity, 
but it has proved so successful in its operation that 








other places, was confined very largely to Belfast, and | in working, and it would be a matter for careful calcu- | tains it is unfit for any use except dumping on land 
lation to ascertain whether these would conjointly be 
greater or less than the money now spent by the 
different local authorities affected, which would, of 


we cannot refrain from the remark that it is hardly fair 
to our consulting engineers that a Commission of this 
kind should have devoted its energies to reporting in | 
the way it has done on the troubles of a particular | 
place. The second Blue-book contained the minutes 
of evidence taken on the subject of trade effluents— 
but no pronouncement on this question—and also 
two reports on the action of Dibdin slate beds. - 
Glasgow Sewage Disposal. 
At last the great sewage scheme which has been in | 
progress in Glasgow for so many years may now be | 
said to be completed. It has been a huge work, and | 
should eventually prove of inestimable benefit to the 
great northern city. Its full effects will not, however, | 
be appreciated until the pollution is removed from the 
tributary streams of the Clyde, which are in some cases 
in an exceedingly impure condition. The Glasgow 
authorities are fully alive to the facts, and are taking 
steps to remedy the evil, having set their own house in 
order first. Not only have they done this, but 
Clydebank, Partick, Govan, Rutherglen, Pollok- 
shaws, Kinning Park, and several outlying districts 
have been included in the main undertaking, which 
deals with an area of no less than 39 square miles and 
a frontage to the river of some 15 miles on each bank. 
We have so frequently referred to the scheme that we 
need not here do more than record the fact that it has 
finally been brought to a successful termination. 





Leeds New Disposal Works. 


The largest sewage disposal undertaking at present 
being carried out in this country is that which is 
in progress in Leeds, the first sod having been cut at 
the end of July last. The present portion of the 
scheme is to cost over £40,000, but we believe the 
eventual cost of the complete works will be nearly 
£1,500,000. Some £150,000 have had to be spent on 
land, and over £20,000 on colliery and mineral 
leases. The chief works include, among other things, 
seven miles of new main intercepting sewers ; tripling 
the capacity of existing low-level sewage tanks ; con- 
structing 42 acres of percolating filter beds 6ft. 
deep, provision being made for further beds if found 
necessary ; the erection of a new pumping station to 
lift the sewage and storm water from the existing low- 
level sewer into the low-level sewage tanks, and for 
raising the tank.effluent from the tanks to bacteria 
beds through a new rising main three-quarters of a- 
mile in length and 54in. in internal diameter; con- 
structing a main effluent channel three-quarters of a- 
mile long, for conveying the effluent from the bacteria 
beds into the river Aire ; the diversion of the Wyke 
Beck for a length of about a mile; and the con- 
struction of a new roadway, 36ft. wide, for a length of 
about one and three-quarter miles, to form a diversion 
of an existing footpath called Pontefract-lane, and to 
provide a new road for the vendor of the estate on 
which the works are being built. 


Petrol Vapour in Sewers. 


| lished regarding Berlin’s sewage farm. 
was originally a sandy waste, but it has now been | 





Quite a number of explosions in sewers due to | 


accumulations of petrol vapour have been recorded | which was applied for early in the year, but has, we | through a height of 8ft. 


course, have to write off the money already sunk in 


disposal works. It is urged, however, that these 
would be able to let and levy rates on the land now 
occupied by sewage farms and works ; but as agains 
this there would be the amount necessary to be spent 
to get connected to the new system. This would 
naturally vary according to circumstances, and it is 
conceivable that quite a small place, if it lay some dis- 
tance from a main intercepting sewer, might be 


called upon to pay a disproportionately large sum of | 
Then, too, there would certainly be difficulty | 


money. 


in finding a satisfactory site for the sewage works. If 


| it were to be found above the bridges, the purification 


would have to be very thorough and hence costly, and 
if further down the river than, say, Barking and 
Crossness, the cost of the main sewers would be very 


high indeed. The idea has much to commend it, but | 


we fear that it is hardly practicable, though only from 
the financial point of view 


Berlin’s Sewage Farm. 
Some interesting figures have recently been pub- 


transformed into a profitable agricultural area. 


surface is undulating, and the method of disposing of | 


the sewage is simply to lead it in pipes to the highest 
points of the land and there to discharge it in regu- 
lated quantities. The population draining to the works 
is about 2,137,000, and the sewage is principally of a 
domestic character and very strong. The volume 
dealt with is practically 30 gallons per head of the 
population per twenty-four hours, or, to be exact, 
65,111,020 gallons per day. So far as the actual 
working of the farm is concerned, the total credit 
balance in twenty-six years’ working is £176,999, or 
an average of £6807 per annum. In only five years 
during this period has there been a deficit, and for the 
year ending March 3lst, 1910, the surplus was as 
much as £12,959. This represents a profit of 11.1 
shillings per million gallons treated. This is not 
nearly enough, of course, to pay off capital charges, 
which amount on the sewage farm alone to as much as 
130.68 shillings per million gallons. Then, too, 
there are the capital charges on the sewers and pump- 
ing stations, which together represent 258.84 shillings 
per million gallons, the net result being that the 
expenditure per million gallons of sewage treated, 
after making allowance for the profit earned by the 
sewage farm, is 378.42 shillings, or, say, 18 guineas. 
This represents an expenditure per head of the popu- 
lation of something over four shillings per annum. 
The actual cost of treatment alone, allowing for the 
profit made but excluding capital charges, is 
£5 19s. 7d. per million gallons, taken as an average 
throughout the year. 


Sewage Purification by Carbon. 
A new system of sewage disposal, a patent for 


This farm | 


Its | 


specially bought for the purpose. The very fact that 
| the grease content is so high is all in favour of the 
Grossmann process. In this the settled sludge 
passes automatically into a special drying machine 
and thence when dried to a retort in which it is auto- 
| matically mixed with a small quantity of sulphuric 


t acid. The mixture is then subjected to the action of 


superheated steam to remove all the greasy matter, 

| which is collected in tanks and is a readily saleable 
by-product. That which remains in the retort is 
| said to have valuable manurial properties, to contain 
nitrogenous, potassium, and phosphorous compounds, 
to be smelless, and to be effectively sterilised. 


New Works at Edmonton Sewage Farm. 


At this farm the sewage from nearly 100,000 people 
|is treated by broad irrigation on 235 acres of land. 
| The effluent was formerly allowed to flow into a dis- 
| used gravel pit 34 acres in area, and thence found its 
| way into the river Lea. Latterly the effluent gave 
trouble, and in the early part of this year Mr. Cuth- 
bert Brown, the newly-appointed engineer and sur- 
veyor to the Urban District Council, investigated the 
matter. He found by pumping the pit clear of water 
that its surface was thickly blocked with sludge, 
| which had prevented the effluent from flowing to the 
It was impossible to remove all the sludge in its 
| wet state, so pumping was continued to keep the water 


| bed. 


|down, and eventually the sludge dried to powder, 
| which could easily be taken away. By means of trial 
‘holes it was then ascertained that the subsoil con- 
| sisted of 5ft. of sharp sand mixed with clean gravel. 
|It was considered that this would make an ideal 
| natural filter bed if it were properly underdrained and 
| if the effluent from the farm were to be sprayed over it. 
| The necessary works were carried out, and the spray- 
| ing was arranged for by means of holes in 5in. by 4in. 
|aqueducts running across the bed, the discharge 
|from each hole being made to impinge on a zinc 
'shield so that the liquid was broken up into a fine 
spray. The results as reported appear to have been 
excellent. The final effluent from the gravel pit has 
| always when tested been found of sufficient purity to 
| be discharged direct into the river, and the installa- 
| tion is interesting as comprising what is probably the 
| biggest natural bacteria filter bed employed for this 
| particular purpose. 


| 
| Power from Sewage Gas. 


One of the first to utilise the gas generated in a 
|septic tank for operating a gas engine was Mr. C. C. 
James, late Ci‘y Engineer at Bombay, and now, we 
believe, in Egypt. From a septic tank treating the 
| sewage of the Matunga Leper Hospital, Mr. James, as 
long ago as the year 1902, managed to obtain suffi- 
/eient gas to work an engine of some 3 brake horse- 
power. It was rated to consume 22ft. of illuminating 
gas per horse-power hour, and it was used to drive a 
sewage pump. It was found that the amount of gas 
| evolved from the sewage of one individual was suffi- 
cient when burnt in a gas engine to raise that sewage 
This at 30 gallons per head 
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would represent 2400 foot-pounds. With the uncer- 
tain temperature of the climate in this country it 
would be impracticable to make use of tank gas in 
this manner, for the evolution of the gas depends 
largely upon the temperature, but we understand 
that the Engineer of Parramatta, New South Wales, 
has this last year been experimenting in the same direc- 
tion. The information at our disposal is limited, but 
apparently this gentleman was under the impression 
that he was first in the field, though we may be doing 
him an injustice in saying so. He succeeded in 
getting a gas engine to work satisfactorily with tank 
gas, and on one occasion, at all events, it ran without 
stopping for forty-eight hours. He is optimistic 
enough, if he be correctly reported, to say that in his 
opinion the quantity of gas available is enough to 
drive engines and dynamos of sufficient power to 
light the whole of the town. We hardly think that 
this can. be so, but it would be interesting to know 
exactly how much gas—in terms of horse-power hours 
--is produced at Parramatta. 





New Disposal Works for Surbiton. 


Extensive works now in progress will, when com- 
pleted, enable Surbiton to deal with the whole of its | 
sewage by itself and on one site. At present the | 
sewage is treated partly at the works belonging ,to | 
Kingston-on-Thames and partly at the Tolworth 
works. The new scheme necessitates the construc- 
tion of two large main intercepting sewers, which will 
eventually deliver the whole of the sewage of the 
Urban District to Lower Marsh-lane, where the new | 
disposal works are being laid out. There will be | 
nothing very new in the method of disposal. The 
sewage will first of all be screened, and will then pass | 
into one of two detritus tanks, each having a capacity 
of 12,000 gallons. There will be six precipitation 
tanks with a total capacity of 540,000 gallons, or 
slightly in excess of twelve hours’ flow. The precipi- 
tant is to be aluminoferric. There will be five 
primary filters, each 81ft. in diameter and 4ft. deep, 
with a total capacity of 3870 cubic yards, and five 
secondary filters exactly similar in all respects to the 
primary filters, excepting that they will be filled with 
slightly smaller medium. The primary and secondary 
filters together are designed to treat 1,050,000 gallons 
per day at the rate of 135 gallons per cubic yard. The 
filling media will be clinker, between lin. and }in. 
gauge. There are to be humus tanks designed to 
deal with 90,000 gallons, or two hours’ flow. The 
sludge will be pressed by compressed air presses, and 
if need be burnt in destructors along with house 
refuse, these producing steam for driving the sewage 
pumps. The effluent is to be led direct to the Thames. 
Surbiton is drained on the separate system, most of 
its storm water going direct into the river. There is, 
however, provision for the treatment of a certain 
amount of storm water at the new works. The 
present population is about 19,000, but the works are 
designed to deal with a total population of 30,000. 


| 
| 
| 
| 
| 
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Die Gasturbine. By Hans Holzwarth. Munich: R. 


Oldenburg. November, 1911. 

THE enormous commercial success in recent years of 
gas piston engines and of steam turbines has, very 
naturally, induced many mechanical engineers in all 
civilised countries to spend much effort in seeking « | 
solution of the problem how to construct a practical tur- | 
bine which will utilise as its driving material the gases | 
generated by the combustion of gas and oil. Up to | 
a few months ago practically the only turbine which | 
had achieved anything approaching success was the 

Armengaud-Lemale, but Mr. Hans Holzwarth’s book, 

published in the middle of November last, claims 

triumph over all difficulties for the Holzwarth tur- 

bine. It admits the possibility of improvement upon 

the first now existing type in certain mechanical 

details, but without such improvement claims the 

conversion of 30 per cent. of the primitive heat of 

combustion into mechanical energy at the turbine | 
shaft, and predicts with assurance still higher results 
when these projected improvements are realised. 

If these claims are found to be justified, this 
achievement marks the opening of a new era of very 
great importance in the history of mechanical engi- 
neering. A somewhat full examination of Mr. Holz- 
warth’s publication is therefore seriously called for— 
the more so because the book is imbued throughout 
with the most confident enthusiasm, and in those sec- 
tions describing the test results obtained is written 
in a jubilant triumphant tone, while even a cursory 
inspection of the volume shows that the author is 
a skilled and scientific engineer. In the development 
of his engine he has had the workshop and technical 
assistance of Messrs. Kérting Brothers and of Messrs. 
Brown, Boveri and Co., and such collaboration is 
proof that the affair is no mere amateurish child’s 
play. We may say here that we saw the machine last 
summer, but had no technical information regarding 
it until this newly published book was placed in our 
hands. It should be mentioned that the costs of this 
development have been borne by Erhard Junghans, 
of Schramberg, member of the Chamber of Commerce, 
and that the draughtsman of the details of construc- 
tion was Engineer Fritz Pfaller. 





The book is divided into four main sections. The | 
first contains a lengthy and fully detailed theoretical 
investigation of the many complex physical actions | 
involved and of the maximisation of advantageous | 
result by their combination. The second is a descrip- | 
tion of the form and construction of the plant as | 
actually built and tested. The third is devoted to 
comparisons between this turbine and gas piston 
engines. The fourth contains records of test results. 

We begin here by outlining the construction of the | 
plant. In the first experimental turbine, built in 
1908 and experimented upon throughout the winter | 
of 1908-9, the air and gas and nozzle valves were all 


driven by shaft and lever gearing, and there was no | 


attempt to utilise the heat of the waste gases. The 
first large-sized turbine used for actual driving and | 
designed for 1000 effective horse-power was illus- 
trated in our issue of December 8th, page 587, and we | 
reproduce now—Fig. 1—the section of this machine 
with the dynamo mounted on the upper end of the 
shaft. 

The base frame consists of a cast iron ring, on top 
of which is bolted a cylindrical lantern carrying 
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THE Encineer™ 
Fig. 1—HOLZWARTH GAS TURBINE 


the lower shaft bearing, and on this again is set the | 
dynamo, its frame carrying the top bearing of the 
shaft. Inside the base frame are secured ten com- 
bustion chambers of cast iron, each made in the form 
of a pear-shaped bag. In the lower part of each 
chamber is a gas inlet and an air inlet valve, and in its 
narrow upper end a “ nozzle valve,” that is, a valve 
admitting and cutting off the supply of high-pressure 
gas to the nozzle of the turbine, which is a pure 
impulse turbine with ten nozzles uniformly dis- 
tributed round its circumference. It is a two-stage 
turbine, bladed very much in the ordinary steam 
turbine style. It runs at 3000 revolutions per 
minute, and with a maximum explosion pressure of 6 
to 8 atmospheres. The book does not state the size 
of the blade wheel, but from the dynamic quantities 
given we calculate its outside diameter to be 1 m. 
The space it occupies (without accessories) is 5-75 m. 
length by 6-1 m. width and extreme height (with 
dynamo) 6:4m. It weighs 254 tons exclusive of 
the dynamo; including dynamo and the necessary 
blowing engine or compressor, and also the economiser 





with which this 1000 horse-power machine is furnished 
to utilise the heat of the exhaust gases, the total 
| weight is 53} tons. 

The circular series of combustion chambers are 
charged with explosive mixture of air and gas in rota- 
| tion, and their contents fired in succession. During 
| charging and firing the nozzle valve is closed, the air 

and gas inlet valves being, of course, closed during 
| firing. After explosion, the nozzle valve opens, and 
the high- -pressure gas flows through the guide and 
| running blades of the turbine, during which time the 
jinlet valves remain closed. The energy of the 
| exploded gas having been spent, the nozzle valve 
remains open while the air inlet valve is opened, and 
a rush of scavenging and cooling air passes through 
both the combustion chamber and the turbine blades. 
The nozzle valve then closes and the gas inlet valve 
opens, and re-charging takes place. 

The whole action is thus intermittent, and each 
explosion takes place in a closed bomb, in which there 
are no moving parts ; all three valves remain motion- 
less during it. Although normally the nozzle valve 
is closed and opened by mechanical gear, it is also 
arranged so;that it shall- open 
automatically whenever the ex- 
plosion pressure exceeds a certain 
limit, and it thus acts as a safety 
valve — delivering through the 
turbine to the exhaust—as well 
as a supply valve. 

The explosions do not occur 
simultaneously in the different 
bombs, but in rapid succession, 
the train of actions revolving 
continuously round the circle. 
We are not informed as to the 
frequency of the explosions. It 
depends on the ratios of the gear 
driving the valves from the main 
turbine shaft, and neither text 
nor drawings give these ratios. 
There is a double worm gear re- 
duction from the main shaft to 
the valve gear spindle. Many 
test explosion diagrams are given 
upon a time base, but the time 
scale is not marked upon any 
of these. It may be here ex- 
plained that one method of 
governing adopted is the cutting 
out of action of one or more of 
the combustion bombs. Thus 
in the trials now published of 
the 1000 horse-power turbine 
three sets of tests with 10, 5, 
and 4 bombs in action were 
carried out. 

In the preliminary experi- 
mentation it .is stated that it 
was proved that intermittency 
of action was an essential in 
attaining success. The idea 
appears to have been historically 
derived from the observation of 
the semi-intermittent action of 
the Parsons turbine produced by 
oscillating the main supply valve. 
The usual explanation given of 
this Parsons method of supply 
is that it was adopted as a con- 
venient method of governing the 
quantity of steam supply, the 
amplitude of the valve oscil- 
lation determining the ratio in 
which the full supply area is 
partially closed per oscillation, 
and therefore also the mean 
supply area. In the Holzwarth 
gas turbine intermittency is 
adopted for two distinct reasons. 
First, it is stated that very im- 
perfect combustion and pressure 
development is obtained, except 
in an absolutely closed bomb-like 
chamber; and, secondly, con- 
tinuous. satisfactory chemical 
action could not be effected 
without both thorough cleaning 
and thorough cooling of the surfaces of the chamber, 
of the nozzle valve, and of the guide and runner 
blades, after each explosion. 

What corresponds to the scavenging stroke of the 
piston gas engine was found to be a necessity. In- 
cidentally, this allows the successive charges to be 
introduced at low pressure, thus obviating the need 
of high-pressure compressors. The experiments and 
calculations also showed it to be advantageous, and, 
indeed, essential, that the fresh charge should be 
introduced at very low temperature—about atmos- 
pheric temperature was shown to give the best 
results. This point is referred to again lower down. 

In this 1000 horse-power turbine there are thus 
thirty valves to open and close periodically. Each 
is closed by the pressure of a coiled spring. It is 
opened by a small oil servo-motor, the oil pressure 
piston being mounted direct upon the valve spindle. 
Fig. 2 is a section of one of the gas valves. The air 
valve is quite similar, but of larger size. Fig. 3 
shows one of the nozzle valves. Referring to Fig. 2, 
the small piston fixed on the valve spindle and acted 


Swain Sc. 
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on directly by the spring, is movable inside a larger 
hollow differential piston. The oil pressure for open- | 
ing the valve is admitted on top of the latter piston, | 
and an oil cushion lies between the two pistons, | 
making both move together to open the valve, so 
long as the oil pressure in the cushion is maintained. | 
The explosion gas pressure keeps this and the similar | 
air valve close upon their seats, this gas pressure | 
thus acting along with the spring pressure. The | 


| governor through the usual floating lever. 
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The | 
piston of the servo-motor moves a throttle valve 
controlling the gas supply. 


| motion covers, one after the other, a series of holes 


through which the oil pressure is transmitted to 
the oil cushion between the pairs of pistons in the 
valve boxes. When oil pressure is removed from 
any one of these cushions, the valve ceases to act, 
and the number of combustion bombs in action is 


arrangement of the nozzle valve in Fig. 3 is similar, | decreased by cutting out one after the other. 


except that here the explosion gas pressure is free | 
to open the valve against the spring pressure when it 
exceeds the desired limit. When it does exceed this 
limit, the valve is actually opened in this way. 
is then held open by the oil pressure until the proper 
instant for closure, while the gas pressure falls during | 


the scavenging rush-through of fresh clean air. 


It | 
| Turning now to the test results, the 1908 experi- | 
mental turbine was used for trying many different | 
the expansion and during the following period of | fuel materials :—Power gas from anthracite, lighting | 


The firing in these bombs is effected by Bosch | 
ke coor electric ignition. 


Other parts of the construction require no special 
description. 


| gas, light and heavy benzine,* petroleum, German 


Fig. 4 is a section of the oil and oil- -pressure dis- | 


tributor to the thirty small servo-motors controlling 
the thirty valves. It consists of a rotating drum 


keyed on a vertical spindle, which is driven through | 





























Fig. 2—GAS VALVE 


two worm reduction gears from the main turbine | 


shaft. The spindle has its lower end bored out, 


and through this bore the oil is pumped into the | 


interior of the drum. This drum is in three sections, 
serving respectively the gas, the air, and the nozzle | 
valves. In each section there is one longitudinal slot | 
through the thickness of the metal, from inside to | 
outside of the drum ; while a second slot in the out- | 
side surface, cut to half the depth of the metal and | 
blind at its lower end, is carried to the top of the | 
drum, where it opens into the space above the | 
drum, which communicates with the oil reservoir | 
from which the oil pressure pump sucks. In the sur- 
rounding liner and casing, there is for each of the | 
three sections a circular row of ten equally spaced 
slots, leading to an annular chamber divided into 
ten longitudinal passages. From the lower end of 
each passage a pipe—thirty pipes in all—leads to 
one of the valves. When the cut-through slot in 











Fig. 3 NOZZLE VALVE 
a section comes opposite a liner slot leading to a 
valve, this valve is lifted from its seat by the oil 
pressure. When the other groove slot comes opposite 
the pipe slot in the liner, the oil which has lifted 
the valve flows back and escapes into the pump- 
suction reservoir; or, rather, an equivalent portion 
of oil escapes in this direction, and finally reaches 
this reservoir. This back travel of the oil to exhaust 
is operated by the pressure of the spring under the | 
valve. This valve mechanism said to work 
promptly and effectively, and Fig. 5 shows two valve- 
lift diagrams on time bases, one for the air valve 
and one for the gas valve. 

The same oil-pressure pump supplies oil to the foot 
step of the main shaft, and to the other parts where 
high-pressure lubrication is needed ; with the result 
that when the lubrication fails so also does the supply 
of gas to the combustion bombs. 

The governing of the turbine is effected by an 
oil servo-motor put in motion by an ordinary speed 


is 


| quence of this, coke gas was thereafter used, 


| hydrocarbons 

















Fig. 4—PRESSURE OIL DISTRIBUTOR 


and coal 
to 


tar-oil, 
attention 


benzol, 
By proper 


and Roumanian gas-oil, 
dust of various kinds. 


| maintenance of the combustion chamber mean tem- 
| perature suitable to the fuel, all these, except coal 


dust, were successfully burnt, this temperature 
ranging from 440 deg. Cent. for gas-oil down to 


375 deg. Cent. for tar-oil. In each case the best 
vsults were obtained with an interrupted injection 
of the fuel, so as to produce lamination of the gas 
and air charge. 

The first tests with the 1000 horse-power turbine 


|made with anthracite power gas during 1911 gave 


much more difficulty than those with the smaller 
machine. The high percentage of hydrogen, rising 


| to 23, and of hydrocarbon, made complete explosion 


combustion easier to obtain than with a gas contain- 
ing little of these constituents and a high propor- 
tion of carbonic oxide. But the turbo gas blower 
proved itself a perfect tar extractor; and in conse- 


Fig. S—VALVE LIFT DIAGRAM 


the 
percentage of hydrogen never rising above 16, and 
being wholly absent; eventually 
this was found the most suitable fuel for the gas 


turbine. At first the combustion process proved 
very unstable, but this was rectified by arranging 


for a cooler supply of air and better scavenging and 
cooling of the nozzle valve and turbine blades. 
Water cooling of the combustion bombs was also 
resorted to. Only by keeping down the temperature 
during the charge could irregular explosion waves 
of pressure, fatal to the combustions immediately 
following them, be avoided. Again, with the richer 
gas charges trouble was experienced from violent 


oscillation of the pressure behind the nozzle valve 


during the period of expansion. This was found 
to be due to actual vibratory semi-closing of the 
valve itself, and was put right by applying means 
of holding it more steadily open in spite of the blow 
its face receives upon the occurrence of the explosion. 
Resonance instantaneous waves of pressure carried 
right through the turbine and choking of the passages 
due to interference between the working and the 
scavenging jets of burnt gas and of fresh air from 
neighbouring nozzles, also created difficulty when all 


At the same time its | 
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ten combustion chambers were in operation. These 


| led to the recognition of the necessity of a wide, 
open, unobstructed passage past the nozzle valve 
/and of the advantage of coning the nozzle apertures, 
Figs. 6 and 7 serve best to illustrate the total 
results of the tests. In Fig. 6 the base scale is 
grammes of gas injected per charge, and the vertical 
| ordinates are the maximum pressures in atmospheres 
attained in the explosions. ‘The heavy black lines give 
the pressures expected from theoretical calculation 
| for the two temperatures, 15 deg. Cent. and 100 deg. 
|Cent., of the charge before explosion. The three 
sets of dots of three differing forms give the actual 
|resulting pressures with various gas richness of 
charge, when ten, five, and four combustion bombs 
were in operation. It is seen that those with the 
ten bombs lie much below the theoretical curves ; 
| while those with four give higher pressures generally 
than those with five bombs, and both hold up fairly 
| well to the theoretical pressures until the richness 
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Fig. 6—PRESSURE DIAGRAM 


Fig. 7 the base scale measures the maximum pres- 
sures plotted in Fig. 6, while with these are co- 
ordinated vertically the measured effective horse- 
powers per bomb in operation. The full heavy 
curves give the theoretically calculated horse-powers ; 
the dots again give the actual test results. Here 
it is the ten-bomb results that hold up to the theo- 
retical curves—obviously because of their deficient 
pressure yield from which these theoretical curves 
are calculated. The others fall far below the theo- 
retical curves. 

These tests given diagrammatically in these last 
figures were made as recently as the middle of October, 
1911, while the preface to the book is dated November 
10th, 1911, lessthana month later. The great departure 
from theoretic results shown in Fig. 7, has obviously 
disappointed Herr Holzwarth, and the last few pages 
of his book are devoted to a too-hurried effort to 
explain this deviation by a supposed error in ordinary 
turbine calculations, namely, a confusion between 


the two integrals [par and / vdp. It seems a 


pity that this tag end of a very interesting and 
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Fig. 7—HORSE-POWER DIAGRAM 


important book should ever have been written. It 
will probably disappear from future issues. No such 
confusion or misapprehension of the proper indicator 
diagram for high-speed elastic fluid outflows has ever 
disfigured any English text-book from Rankine 
onwards, and we should be surprised to hear that 
it is to be found in any first-class German treatise. 

To our mind, the reason for the discrepancy is 
not far to seek. Fig. 6 shows that for the size of 
wheel and general plant, as designed, ten combustion 
chambers and nozzles are too many, especially with 
the ignition travelling from chamber to chamber 
round the circle, as at present arranged in this turbine. 
The cyclical operations behind successive nozzles 
interfere with each other. It might possibly be 
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different if the ignitions in all the ten bombs took | of the exhaust gases; all these subjects thrashed out 
place simultaneously ; but this, of course, would put | in a scientific manner, regardless of labour, but always 
tvo high a stress upon the wheel and shaft as at pre- | throwing out of account all complexities due to minor 
sent designed. ‘The same figure, however, shows that | causes of obviously no practical influence ; and ccn- 
quite satisfactory chemical results are obtained with cluding with an admirably clear and concise summary 
tive or four bombs only with this size of wheel. But | of important useful results. We have read this inves- 
here it must be noted that with five bombs only | tigation throughout with great interest and profit ; 
the turbine becomes one of 500 instead of 1000 horse- | we have checked most of the analytical and many of 


power. Next, Fig. 7 shows that, using five or four 


bombs only, the satisfactory chemical and thermo- 
dynamic results attained in the explosion combustion 
are not realised in effective mechanical horse-power 


at the turbine shaft. What is the reason of this ? | 
lt seems obvious to explain it by saying that the | 
two impulse stages are not nearly enough to extract | 


a fair proportion of the kinetic energy of outflow 
at the very high velocity. Here comes in the funda- 


mental difficulty with gas turbines, namely, the 


destructive influence of high gas temperature upon the 
blades. If one uses only one or two stages, nearly 
the whole pressure drop occurs in the inlet nozzles, 
and a correspondingly heavy fall of gas temperature 
occurs in these; in other words, practically all the 
thermodynamic energy is converted at once in these 
nozzles into kinetic energy; and this because the 


exhaust vacuum is maintained at a distance of only | 


two blade runners from the nozzle mouths, while also, 
as explained by Herr Holzwarth, the clearance 
round the runners in gas turbines needs to be made 
large. ‘The gas is therefore quite cool and harmless 
before it reaches the blading. But this full quota 
of kinetic energy cannot be absorbed by only two 
rings of runner blades. On the other hand, if one 
inserts 6 or 8 or 12 successive rings of working blades, 
the gas pressure, and consequently the gas tempera- 
ture, go down in a corresponding number of steps, 


and the first rings of working and guide blades are | 
exposed to very high and, we fear, destructive tem- | 


peratures. 
The first part of Herr Holzwarth’s book, occupying 


$6 of the whole 160 pages, is devoted to the develop- | 


iment of the theory of the gas turbine when worked 
by intermittent explosions. Itis very excellent; per- 
haps the most careful and fully detailed thermo- 


dynamic investigation applied to practical engineering | 


aims that we have yet seen. It would be quite 
impossible to follow in these pages the author through 


this laborious and very painstaking treatise. He | 


uses both analytical and graphic methods, each as 





Fig. 7—TOTAL EFFICIENCY DIAGRAM 


serves his turn best at the various stages of research. 
He shows himself fully alive to the folly of aiming 
at minute accuracy where final results are largely 
affected by subsidiary well-nigh incalculable causes. 
He pays great attention to the heat interaction 
between the gas and the walls of the containing 
chamber, and proves that this is of enormous and 
decisive importance. This interaction operates 
mainly by heat radiation, which is an almost instan- 
taneous transmission and is therefore effective 
however short the periods of the temperature fluctua- 
tions. ‘The heat passed to the walls of the bomb by 


conduction is negligibly small, because this conductive | 


transmission is a comparatively slow time process, and 


especially slow when the one material is gas and is not | 


in motion. It becomes more important during the 
passage of the gas past the nozzle valve and through 
the nozzle and blades, because this passage occupies 
appreciable time, and because the scrubbing velocity 
is high. The critical iunportance of radiation in the 
combustion chamber leads to the discovery that an 
essential to success is a very low temperature in the 
charge before explosion, as also quite moderate 
maximum pressures following the explosion. This 
results -from the radiative activity increasing as the 
fourth power of the temperature. With very high 
temperatures the radiative exchanges become so 
great that the whole phenomenon is reduced almost 
wholly to a purely thermal one, with only a rag of a 
remnant of available mechanical energy. 

The author investigates in separate chapters, 
both theoretically and by help of long series 
of numerical calculations based upon 


experi- | 


| the arithmetical calculations, and, except for a few 
| rather disconcerting misprints, we have not detected 
incorrectness in any part. But we have not here 
| Space even to enumerate these useful results, most 
of them quite novel, and all of such importance that 
none of them can be neglected in any future serious 
essay to solve this difficult problem. We can only 
quote one of his many interesting diagrams, which 
we here reproduce as Fig. 8. This is a triaxial dia- 
gram. ‘The vertical ordinates are the resultant effi- 
| ciencies reckoned as between effective shaft horse- 
| power and primitive heat of combustion of the fuel 
| burnt. The horizontal right-hand ordinates are the 
richness of the charge in grammes of gas per explo- 
sion. ‘The horizontal forward ordinates are the 
charge temperatures before explosion. ‘These three 
quantities plotted against each other give a hill 
surface of double curvature. On this surface the 
efficiency contours for 10, 15. 20, 25, 274, and 30 
per cent. efficiencies are scribed in. ‘These curved 
contours gradually narrow towards the top of the hill, 
which yields a maximum efficiency just over 30 per 
cent. with a little under 90 grammes of gas and a 
charge temperature a little above 0 deg. Cent. 

| Herr Hans Holzwarth must be congratulated upon 
| @ first-class piece of work of very high scientific and 
| engineering practical importance, and deserves every 
| good wish for the attainment of technical and com- 
mercial success by his courageous and clever in- 
vention. 





ELECTRICAL ENGINEERING IN 1911. 


Power Stations. 


By far the most important power station put into 
operation last year was the Dunston Station of the New- 
castle-upon-Tyne Electric Supply Company—see Sup- 
plement. It is designed to accommodate six 8000 
kilowatt sets, so that when complete its capa- 
city will be equal to the present output of the London 
Underground Railway Station at Lots-road, Chelsea. 
Although an output of 8000 kilowatts is considered 
large for a single unit in this country, generators «f 
such capacity are really small when we come to com- 
pare them with some of the largest in America, 
| where 20,000 kilowatt turbo-alternators have been 

put into operation. 

The Dunston station, which at present has an out- 
put of 20,000 kilowatts, possesses a number of inter- 
|esting features, and the use of large marine type 
| boilers is one of them. Although the Newcastle 
| Electric Supply Company had some spare land where 
| the well-known Carville station is erected, it was con- 
| sidered better to place the next instalment of plant 
| higher up the Tyne. A site of about 304 acres was 
| obtained on the south bank of the Tyne at Dunston, 
| about three miles above the High Level Bridge, and 
| some eight miles from Carville. There were several 
| Peasons for adopting this course. In the first place, 
| the spare ground available at Carville was considered 
| inadequate for the amount of plant that will be 
| needed to meet the demand for current, and, secondly, 
|it was thought desirable to have a power supply 
| station in a neighbourhood where new manufacturing 
| works can be erected. The demands for land for 
building works are becoming increasingly numerous, 
| for manufacturers are being attracted to the Newcastle 
district by the cheap electrical power obtainable there. 
|The company is already supplying large chemical 
| works near Carville, but the land available for future 
| developments in the neighbourhood of this station is 
| not large, whereas at Dunston there is plenty of land. 
| The main ideas underlying the design of the station, 
|for which Mr. Charles H. Merz was responsible, are 
those embodied in the paper on power station design, 
| read by Messrs. Merz and McLellan before the Institu- 
| tion of Electrical Engineers in 1904. It is a three-phase 
| station, the current being generated at a pressure of 
5750 volts and a periodicity of forty cycles per second. 

Early in the year the St. Helen’s Corporation put its 
first turbo-alternator into operation. It is a 1000 
kilowatt Westinghouse machine, and runs at 3000 
revolutions per minute, generates three-phase cur- 
rent at 6600 volts, and has a full load steam consump- 
| tion of 15.64 lb. per kilowatt hour. 

Another new power station which was put into 








mental data, the setting up of injurious explosion | operation during the past year was that erected by 
pressure-waves (resulting in instability in turbine |the Midland Railway Company at Derby. The 


working); the influence of increasing gas tempera- | station provides power for the locomotive, carriage, | 


ture before explosion; that of increasing richness | wagon, signal, telegraph, general stores, and other 
of the charge ; that of the volume and surface of the | departments, and lighting for these and the whole of 
combustion bomb ; that of thorough scavenging and | the chief offices of the railway company. The plant 
cooling between the explosions; that of a small | consists of two 1250 kilowatt turbo-generators. The 
injection of gas along with the last portions of scaveng- | turbines, which were built by Willans and Robinson, 
ing air, in order to gasify, so to speak, the face of the | are of the disc and drum type, and run at 3000 revolu- 
nozzle valve before the introduction of the main charge; | tions per minute. These are coupled to Siemens two- 
the influence of varying degrees of compression before | pole fifty-cycle 460-volt three-phase alternators. Two 
explosion (a very low degree of compression being | small engine-driven generating sets have also been pro- 
found most suitable for gas turbines); and the prac- | vided. One is of 250 kilowatt and the other 160 kilo- 
ticability and utility of an economiser to utilise the heat | watt capacity. 
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The opening of the new salt works in Cheshire 
marked an important development in connection with 
the use of electricity in this country. Electricity is 
used very extensively in these works, and two West- 
inghouse generators, each capable of developing 725 
| kilowatts, have been erected. Each set consists of 
|one engine coupled to two generators, one giving 
continuous current and the other alternating current. 








Railways and Tramways. 


Early in the year the District Railway commenced 
using new steel rolling stock, and those who travel on 
this line must have noticed that trains made up of 
steel cars nave now become quite familiar. Apart 
from the tubes, no other railway in this country has 
adopted this practice, but in America much has been 
done in this direction. An _ electrically-operated 
moving staircase was also put into operation at Earl’s 
Court. It is the first in this country to be used for 
railway service, and was put down mainly for the 
interchange at the above-mentioned station of pas- 
sengers between the District extension to Putney and 
Wimbledon and the Piccadilly Tube eastward and 
northward to Piccadilly-circus and Finsbury Park. 

Perhaps the most important development in connec- 
tion with electric railways was the extension of the 
electrified lines of the London, Brighton and South 
Coast Railway. The success attending the electrifica- 
tion of the Victoria and London Bridge section, which 
was opened in 1909, gave rise to the directors’ decision 
to electrify the lines between Battersea Park and 
West Norwood, the Crystal Palace and Selhurst, and 
between Peckham Rye and West Norwood, with the 
connecting loop between Tulse Hill and Streatham 
Hill. At present 62 miles of single track are electrified. 
The extensions made on this railway during the past 
year are particularly interesting, when it is remem- 
| bered that with one exception this is the only example 
| of single-phase electrification in this country. It is 
| well to note that in connection with the extensions on 
this line a change has been made in the size of the 
motors. The original rolling stock consisted of six- 
teen motor coaches, each equipped with four motors 
designed to give an output of 115 horse-power each 
for one hour, and 87 horse-power continuously, with a 
temperature rise not exceeding 75 deg. Fah. In the 
case of the new rolling stock, however, which comprises 
thirty motor coaches, the coaches each have four 
motors designed to give 175 horse-power for one 
hour and 100 horse-power continuously. In conse- 
quence of this the motor coaches are able to deal with 
two trailer coaches, and in the busy hours two such 
trains are combined, making six coaches in all. There 
are four motors in each motor coach, so that the six- 
coach train has a total of 1400 horse-power for one 
hour, or 800 horse-power for continuous working. On 
June 20th the electric tramway systems of Leeds and 
Bradford were officially extended by the adoption of 
sections laid on the railless trolley system. These 
sections are the first trackless routes to be worked in 
this country. 


Road Vehicles. 

An interesting development was the adoption of 
petrol-electric omnibuses by Thomas Tilling, Limited. 
This company was one of the first to abandon horse 
omnibuses in favour of mechanical propulsion, and 
last year it decided to adopt electrical transmission 
gear on all its petrol omnibuses. A few of these 
vehicles are already in use, and the electrical equip- 
ment for a new fleet of 150 vehicles is now under 
construction. 

A new petrol-electric scheme for road vehicles was 
also invented by Mr. G. Thomas, and a number of 
vehicles fitted with this gear have been built. The 
Thomas electro-mechanical transmission system differs 
from other systems devised to give a wide speed varia- 
tion by means of electrical machines, in so far that the 
power from the engine is transmitted to the load 
shaft both by mechanical and electrical means. This 
is brought about by planetary gear, used in conjunction 
with two small electrical machines, and the units are 
so arranged that the greater portion of the engine 
power is transmitted mechanically. 





Electrical Machinery. 


No important advance was made in the design of 
electrical machinery, and the Electrical Exhibition 
held at Olympia last October was disappointing in — 
this respect. Perhaps the most novel exhibit, . 
apart from electrical instruments and apparatus, was 
the split pole continuous current converter shown by 
Bruce Peebles, Limited. It is true that continuous 
current transformers having one armature winding 
are not new, but the Peebles split pole converter 
differs from other machines of this kind in several 
respects. It will be remembered that, unlike another 
machine of this kind, which was introduced in 1910, 
the armature is drum-wound, and a machine provided 
with four poles only produces a bi-polar field. 

Another exhibit of a somewhat novel character was 
Mr. Barbour’s homopolar dynamo. Machines of this 
description have, of course, been in existence for many 
years, but the homopolar dynamo designed by Mr. 
Barbour has several novel features, particularly 
in connection with the method of collecting the 
current. Ever since the introduction of the steam 
|turbine there has been a tendency towards using 
these machines for continuous-current working, but 














up to’ the present dynamos of this type have met 
with little application. To meet the demand for 
induction motors suitable for wide speed variation, 
the British Thomson-Houston Company introduced a 
line of machines in which several speeds can be 
obtained by pole changing, whilst intermediate 
speeds corresponding to the various number of 
poles can be secured by inserting resistance in the 
rotor circuit. Judging from a paper read before the 
Rugby Engineering Society in December, it also 
appears that this firm has devoted some attention to 
the question of regulating the speeds of large induction 
motors. A scheme has been developed in which a 
polyphase commutator machine is used, and also a 
special exciter. The scheme of considerable 
interest, for the main motor can run above the syn- 
chronous speed as well as below it. In a series of 
articles on Starting Induction Motors which appeared 
in THE ENGINEER during the year we described a 
large number of induction motor starting switches, 
some of which were new. The British Thomson- 
Houston Company’s star delta starting switch, the 
Adams remote control switch for slip-ring machines, 
and the Dick, Kerr induction motor controller being 
among those constructed on original lines. Two new 
systems of train lighting were introduced, one by the 
Leeds Forge Company, Limited, and the other by the 
India-rubber, Gutta-percha and Telegraph Company. 

An ingenious device was introduced by the Bri- 
tish Thomson-Houston Company for the automatic 
control of electric motors, both of the continuous and 
alternating current types. This gear was designed 
with the object of eliminating personal errors,and so 
avoiding the production of excessive starting currents, 
and also with a view of reducing the amount of 
attendance. Anew typeof continuous-current booster 
regulator was introduced by the firm of Brown, Boveri, 
and was described in a series of articles on Boosters. 
Several electrical manufacturers appear to be direct- 
ing their attention towards the construction of 
large turbo-alternators, and Dick, Kerr and Co. 
has supplied one having a capacity of 8500 kilovolt- 
ampéres. Little progress, however, appears to have 
been made in thedirection of increasing thesize of high- 
speed continuous-current machines. 
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Ships. 


The past year did not bring forward anything par- 
ticularly interesting with respect to the use of elec- 
tricity for ship propulsion, although the firm of 
Mavor and Coulson equipped a small vessel with poly- 
phase electrical machinery with the object of demon- 


strating the advantages to be derived from electrical | 
the | 


transmission. The boat, which was named 
Electric Arc, and which was constructed at Dumbar- 
ton, is 50ft. long by 12ft. broad, and has a moulded 
depth of 7ft. 4in.—see Supplement. Marine engineers 
in this country appear to have some doubts as to the 
advisability of adopting electrical schemes in this 
connection. ‘The tendency at present seems to be 
towards the employment of mechanical gears, but it is 
well to remember that these only give a one-speed 
ratio, and they provide no means of reversing. An 
interesting paper was read before the Engineering 


Section of the British Association by Mr. A. H. | 


Mavor, wherein the advantages to be derived from the 
use of electrical transmission gear in connection with 
marine turbines were well brought forward. A 
perusal of this paper will show that American engi- 
neers are devoting considerable attention to the sub- 
ject, and that several large vessels are being fitted 
with electrical equipment for propulsion. It is inter- 
esting to note that in all cases polyphase motors and 
generators are being employed. It is supposed in 
eertain quarters that this arises from the fact that 
difficulties are met with in the design of high-speed 
continuous-current generators for high powers, and it 
is argued that continuous-current motors would be 
preferable, because of their high starting torque, their 
flexibility as regards speed regulation, and the ease 
with which they can be started, stopped, or reversed. 
Those who have studied the subject, however, know 
that the induction motor can exert all the torque 
required. Arrangements can easily be made to 
obtain all necessary speed regulation, and starting, 
stopping, and reversing can be carried out quite as 
easily as with continuous-current motors. Moreover, 
the general construction of polyphase machinery 
renders it more suitable for use at sea. 

The use of electricity on ships for driving auxiliaries 
and lighting purposes continues to make headway, but 
it appears that higher voltages might often be adopted 
with advantage. By far the most important ship 
installation described in our columns last year was 
that of the White Star liner Olympic. On this ship 


the total number of motors is between 140 and 150, | 


and ranging from } to 40 brake horse-power, whilst 


there are 450 heaters absorbing from 750 to 2500 
watts each. The generating plant consists of four 
400-kilowatt multipolar dynamos, each driven by a 
three-cylinder compound vertical enclosed Allen 
engine. The working pressure is 100 volts. 


Electric Lamps. 


Some noteworthy advances were made in connection 
with metallic filament lamps. It will perhaps be 
remembered that some months back the British Thom- 
son-Houston Company started the manufacture of 
lamps having drawn tungsten filaments. 
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| paratively recently the process commonly employed 
for making metallic filament lamps has been the paste 
process. The metal is reduced to a fine powder, 
mixed with some binding material, and then squirted 
through a die into a thin thread, which is rendered 
more or less homogeneous and conducting by the 
passage of an electric current. Several important 
advantages are secured by using a drawn filament. 
Rigid connections are entirely eliminated, for the 
tungsten wire is in one continuous length, and is 
wound on spider supports, the ends being clamped 
to the terminal wires in a very simple manner. Lamps 
constructed in accordance with this principle should be 
much less fragile than those having pressed filaments, 
and in addition the process considerably simplifies 
|the method of manufacture. The same firm also 
| introduced a metallised filament lamp with a con- 
| sumption of 2-8 watts per candle-power, a 16 candle- 
| power lamp consuming 45 watts. This is, of course, 
about twice the consumption of a metallic filament 
| lamp, but there is a saving of about 15 watts over the 
| ordinary carbon lamp giving 16 candle-power. More- 
| over, the cost is lower and the filament is said to be 
less sensitive to variations in voltage than the carbon 
| lamp. A new Osram lamp was also introduced by the 
|General Electric Company. This a 16 candle- 
| power lamp for high voltage circuits, and having a 
| filament in one continuous length. ‘These lamps are 
made for 200-260 volt circuits. 
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for fifty hours, and the life and maintenance of 


the other Osram lamps. ‘The introduction of this 
lamp may be regarded as an important step forward, 
for it removes the one great obstacle in the way of 
using metallic filament lamps, namely, the necessity 
of reducing the pressure of ordinary lighting circuits 
| when it is required to use lamps other than those of 
fairly high candle-power. 





Instruments. 


One of the most interesting electrical instruments | 


brought into existence during the year is Evershed’s 

| ** Ducter.” This was introduced for rapidly and 
accurately measuring low resistances under workshop 
| conditions. The great point in favour of the instru- 
|ment is the small amount of skill needed to use it. 
It is merely necessary to connect it to a small 
storage cell, and afterwards two duplex contacts are 
| pressed against the ends of the resistance to be 
measured, the position of the index on the scale 
is read, and the operation is complete. No calcula- 
tion is required beyond multiplying the scale reading 
by 10 or a multiple of 10, according to the position 
of the switch. The standard range from 10 
microhms to 5 ohms, divided into five grades. 

The Keskole Company, Limited, introduced a new 
long-distance electric thermometer suitable for show- 
ing the temperature of steam, furnace gases, and so 
forth at any desired distance from the source of heat. 
Thermometers of this kind are based on two distinct 
principles, i.e., the variation of resistance and thermo- 
electric effect, the former being adopted for the 
measurement of air and steam temperatures, and the 
latter for annealing furnaces and for flue gases. In 
both cases the readings given by the instruments are 
said to be very accurate. 

An improved thermo-electric temperature indicator 
was also brought forward by Mr. Charles R. Darling. 
It is well recognised that in the thermo-electric 
method of measuring temperatures the accuracy 
depends upon the temperature of the cold junction, 
| fluctuations in which produce corresponding errors 
| in the readings of the temperatu.s of the hot junction, 
| following the well-known law that the electromotive 
| force developed is proportional to the difference 
between the temperatures of the two junctions. 
The instrument devised by, Mr. Darling, however, 
is claimed to enable temperatures of all kinds to be 
measured accurately by automatically compensating 
for all alterations of the cold junction. Amongst 
the purposes to which the instrument may be applied 
are:—(a) In determining the temperature of ordinary 
or superheated steam ; (b) for atmospheric tempera- 
tures, such as in powder magazines, the holds of ships, 
&ec.; (c) for underground temperatures ; and (d) for 
determining the temperature of hot surfaces by apply- 
ing a flat junction to the plate or pipe. 
be used for very low temperatures, such as those 
prevailing in the interior of refrigerating machines 
and in cold stores. 
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| Telegraphs and Telephones. 


Extensive experiments were made by the General 
| Post-office authorities to discover whether the auto- 
| matic telephone system can be effectively used in 
| England. As a result of visits paid to America by 
| the Engineer-in-Chief and other headquarter officers 
|of the Post-office, the Postmaster-General decided 


|to introduce experimentally into this country some | 
of the systems of automatic telephone exchange | 





The consumption is | 
said to be only one unit after the lamp has been in use | 


candle-power are said to be fully equal to those of | 


It may also | 


systems a practical trial in Great Britain. An auto- 
matic exchange on the Strowger principle is being 
erected at Epsom, and another on the Lorimer syst«n, 
at Caterham. The exchange serving the official 
departments at St. Martin’s-le-Grand is also being 
converted to the automatic system. It is worthy of 
mention that there are now 300,000 telephones work- 
ing on the Strowger system in America, the’ largest 
installations being at San Francisco, Oaklands, Los 
Angeles, Columbus, Grand Rapids, and Chicago, 
In our issue of November 30th mention was made of 
the fact that the British Insulated and Helsby Cable 
Company has taken up the manufacture of automatic 
telephone systems in this country, and on December 
Ist we gave a technical description of the system is 
originally developed by Strowger. A new system 
of cablegraphy was developed by Messrs. Johnson and 
Varley. So far this has not been put to the test of 
practical application, but, judging from an inspection 
of the experimental apparatus, it appears to have a 
future before it. Since the Morse code is dispensed 
with, the rate of sending is considerably increased. 
At the sending end a keyboard will be used similar 
| to that of a typewriting machine, and the letters are 
| printed at the receiving end. ‘The system is based on 
the tuned reed principle. Each reed represents 
| letter of the alphabet or a numerical, and each machin: 
| has 49 differently tuned reeds. ‘The Johnson-Varley 
new system of secret wireless telegraphy is also base« 
on the musical tuning of metallic reeds. A receive: 
tuned with a particular transmitter can only respond 
to that transmitter, and in this way this system is 
claimed to be absolutely secret. 

Marconi’s Wireless Telegraph Company, Limited, 
manufactured a considerable amount of apparatus 
| for wireless stations in various parts of the world. 
A station at Crookhaven, in Ireland, was refitted 
with a 3-kilowatt installation. A large 1000-kilowatt 
station was also erected at Coltano, in Italy. Eleven 
other stations were put into operation in various 
parts of Italy. These stations range from 5 to 15 
kilowatts capacity. Seven stations were erected in 
Spain, ranging from 5 to 25 kilowatts capacity. 
Wireless installations were for 





also manufactured 
stations at Athens, Constantinople, and Cape ‘Town. 
These have capacities of 10, 20, and 5 kilowatts 
respectively. In Borneo stations were erected at 
Balik Papan and Tarakan. In the Fiji Islands at Suva. 
Lambassa, and Tavenui, and in India at Delhi. 
| Allahabad, Calcutta, and Simla. It is impossible 
with the space at our disposal to give the names o! 
| all the ships which were fitted with Marconi apparatus, 
but perhaps it will be of interest if we mention the 
| number of ships which were equipped for the various 
shipping companies. These are as follows :—The 
Anchor Line, 10; the Aberdeen Line, 3; Alfred Holt and 
Co., 1; Allan Bros. and Co., Limited, 1 ; the Argentine 
Navigation Company, 1; the Astril Steamship Com- 


pany, |; Bibby Brothers and Co., 5; the Booth 
Steamship Company, 12; Burns, Philip and Co. | ; 


C. T. Bowring and Co.,1; the British India Steam 
Navigation Company, |; the British Sun Company, 
1; the Canadian Pacific Railway Company, 2; the 
Commercial Cable Company, 1; the Cunard Steam- 
ship Company, 5; the Donaldson Line, 1; the 
Eastern Telegraph Company, 1; Elder, Dempster 
and Co., 8; Jas. Farquhar and Co., 1; the Iquito 
Steamship Company, 2; the Isle of Man Steam 
Packet Company, 3; Lamport and Holt, 1 ; the Ley- 
land Line, 6; the London and South-Western Rail- 
way Company, 2; the New Zealand Steamship Com- 
pany, 4; the Orient St@am Navigation Company, | ; 
the Pacific Steam Navigation Company, 5; the 
Peninsular and Oriental Steamship Company, 11 ; 
Pierie Brothers, 1 ; the Polytechnic Touring Company 
1; the Royal Mail Steam Packet Company, 2; 
Shaw, Savill and Albion Company, 5; the Trinidad 
Shipping and Trading Company, 1 ; the Union Castle 
Line, 11; the White Star Line, 4; and the Union 
Steamship Company, of New Zealand, 2. A long 
list of ships fitted in foreign ports has also been 
brought to our notice. 


Batteries. 


Perhaps one of the greatest electrical novelties of 
the year was Mr. Swinton’s 10,000-volt storage 
battery. It was constructed because of a suggestion 
made by Sir William Crookes at the Royal Society 
to the effect that it would be well to reproduce the 
experiments carried out some thirty years ago on 
vacuum tubes and cathode rays, but using high- 
tension direct-current discharges in place of those 
given off by induction coils. The battery consists 
of 4800 cells, and for the purpose of charging off the 
supply mains it is divided into sections. Pure Planté 
plates formed from sheet lead pressed into acorrugated 
form are contained in test tubes jin. diameter and 4in. 
long. The best charging current has been found 
to be 10 milliampéres, and the maximum discharge 
| rate is 150 milliamperes. 


| working which are now in use in several cities of the | 


| United States. 
| in use in America, and these have all been investigated. 
| The automatic system represents a radical departure 
| from the existing general method of exchange working, 
| and it was felt that in order to keep abreast of tele- 


Until com- | phone progress, the time has arrived for giving these | Royal Naval College, Greenwich. 


There are four different systems | 


Post GRADUATE SCHOLARSHIP IN NAVAL ARCHITECTURE.— 
The Royal Commissioners for the Exhibition of 1851, acting on 
| the recommendation of the Council of the Institution of Naval 
| Architects, have awarded the Post Graduate Scholarship in 
Naval Architecture (of the value of £200 per annum) to Mr. 
Arthur Cannon, of Glasgow University, and formerly of the 
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AEROPLANES IN PARIS. 





PROGRESS in the science of aviation has been 
effected mainly by laboratory research, which has 


for the most part been confirmed by the tests of | 
|on a lightly built wood landing frame—would be 


military aeroplanes at Rheims, as well as by isolated 
experiments with machines. The military tests were 
followed with particular interest by aeronautical 
engineers. The progress has been more theoretical 


than practical, but aviation is already settling down | 
as an exact science, and there is no doubt that the | 
| power required to propel it, is greater than that of 
| any other machine. Yet it has in no way advanced 


knowledge gained will have a notable influence upon 
the construction of aeroplanes in the early future. 


As for aeroplane races, it is to be feared that they have | 
had purely, negative results. There is no doubt that | 
they have stimulated rivalry amongst makers, and | 
|machine has no natural stability. An attempt to 
| provide such stability is made in the new monoplane 


have created a large number of pilots, who have been 
attracted by the prizes offered, while the considerable 


amount of money distributed is helping the aeroplane | 


industry through its experimental stage. Neverthe- 
less, much more practical advance would have been 
made had the money been available for machines 


fulfilling other conditions than speed. As it is, | 
| revived in the Paulhan machine, as well as in one or 


aeroplane design has been kept within narrow bounds, 
with the result that there is at the moment no machine 
meeting the requirements suggested by laboratory 
research, Actual progress can only be measured 
by improvements in machines which have given the 
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things. On landing, the frame may be strained to the 
extent that the stays pull unequally or the connections 
may be weakened, and without knowing that any- 
thing is wrong the pilot may resume his flight under 
very hazardous conditions. This reliance of the 
monoplane upon its weakest part—that is to say, 


surprising if it were not in accordance with the 
unaccountable recklessness that seems to govern 
the design of so many aeroplanes. 

The Nieuport monoplane is a pure product of 
speed conditions. Its efficiency, as measured by the 


the problem of a practical type of aeroplane. Depend- 
ing for safety entirely upon speed, it is at the mercy 
of wind currents if the engine should fail. The 


built by Paulhan, who has apparently abandoned his 
biplane and has constructed a machine in accordance 


| with the principles of M. Tatin. This well-known 
| aeronautical engineer has always favoured curved planes 


with upturned ends, and we see them once more 


two biplanes. Clement-Bayard built a machine 
upon this principle two years ago and abandoned it, 
from which it may be concluded that the theory has 
its weak points. Nevertheless, the Paulhan mono- 


required to operate them. In a word, there is greater 


|risk of the machine pitching forward when landing, 


especially when the landing frames are so indifferently 
desinged and constructed, as they are in the majority 
of cases. Another point to be considered is the 
influence of tractor propellers upon the planes imme- 
diately behind them. In the case of monoplanes 
with small propellers this is of little importance, for 
the reason that the cylinder of air flows around the 
fuselage, but in cases where the propeller is situated 
between two planes the effective sustaining area is 
reduced by the diameter of the whirling mass driven 


' behind the propeller. One new type of biplane in 


the show has two tractor propellers, which reduce 
the effective sustaining surface of the upper plane 
by nearly two-thirds. A curious illustration of the 
difficulty of making headway against convention 
is seen in the Astra biplane, which was originally the 
Wright machine, and consequently had two propellers 
behind the planes—that is to say, the best position 
theoretically in which they should be placed. The 
Wright machine had a high efficiency, but was lacking 
in longitudinal stability, and instead of seeking to 
obtain this stability without sacrificing the essential 
features of the original biplane, the French makers 
have merely preserved the planes, to which they have 
added a body, engine, and propeller very similar 
to the Antoinette. The result of this arrangement 
is to overload the front of the body and diminish the 
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PAULHAN-TATIN MONOPLANE 


best fresuits. It is generally admitted that, as 
regard efficiency, the Nieuport has shown a superiority 
over other monoplanes. On examining the machine, 
we find that it differs in no essential feature from the 
usual type of aeroplane, but it offers considerably 
less resistance—to the extent that it requires about 
half the power of most other machines. Experience 
with the Nieuport has brought home to makers the 
great importance of diminishing resistance. This 
is the great fact which influences aeroplane design at 
the Paris Show. Nieuport, who lost his life recently 
while serving as a military pilot, was probably the 
first to carry into practice the idea of eliminating as 
much as possible everything that may offer resistance 
to the air. The body or fuselage is of large section, 
but is bevelled down in front, and tapering behind 
and being covered with fabric it offers the minimum 
of resistance. As the centre of pressure of the mono- 
plane is near the edge, this part is made as rigid as 
possible, and the main member, which supports the 
entire load, is braced to a very strong steel landing 
frame by two steel cables. The second member is 
braced in a similar way to the rear of the frame. 
Seeing that the safety of the monoplane depends 
entirely upon the system of bracing, it is curious to 
note that in nearly all the other machines the landing 
frames are light wood structures, which are liable to 
distortion or breakage under shock. It is easy to 
imagine the dangers resulting from this state of 
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plane is novel from the fact of the propeller being at the 
end of the torpedo-shaped body, behind the elevating 
and steering planes. Whether this will have any effect 
upon the longitudinal stability of the Tatin planes 
remains to be demonstrated. The experiment will, 
at all events, be interesting if it throws some light 
upon the most suitable position for the propeller. 
Because all the most successful monoplanes were 
fitted with tractor propellers, this type tended at one 
time to become general, and the tendency continues, 
on account of the convenience of keying the propeller 
directly on the engine shaft. It is simple and safe so 
far as construction is concerned, but it restricts 
opportunities for improvement. With rotary engines 
it is only possible to employ short high-speed pro- 
pellers, which are notoriously less efficient than 
larger propellers turning more slowly. Such pro- 
pellers are only possible on engines specially built 
for mounting them on the half-time shaft. Progress 
with the propeller has also been hampered by speed 
contesis, since aeroplane makers have contented 
themselves with increasing engine powers as being 
the quicker and surer way of getting the desired 
result, than by carrying out experiments which would 
necessitate an entire change in the design of machines. 
This putting of heavier engines and bigger propellers 
on the fore end of bodies only aggravates the difficulty 
of securing longitudinal stability. Larger elevating 
planes have to be used, and much more effort is 














VOISIN BIPLANE WITH FLOATS 


sustaining area by the backward flow from the pro- 
peller. 

In nearly all cases where properly designed mono- 
planes and biplanes have been fitted with propellers 
at the rear they have shown great stability. One of 
the first of these was the De Pischof monoplane, built 
with a strong and commodious two-seated body and 
wide landing frame below the planes, and the propeiler 
placed a little below and to the rear of the plane, 
was driven by a chain. The De Pischof machine 
has the reputation of being one of the safest yet built. 
Nevertheless, it has been neglected because it is not 
a speed machine. At atime when no one builds aero- 
planes except for the purpose of competing in races, 
there is little encouragement for machines built upon 
more rational lines. Yet there is reason to believe 
that a reaction has set in against purely speed com- 
petitions. Quite a number of firms are building 
machines with geared-down propellers at the rear of 
the planes and substantial bodies below them, and 
although such machines must necessarily offer greater 
resistance than the ordinary type of monoplanes, 
they do not depend to the same extent upon speed 
for stability. A curious machine of this type is 
shown by Ponche and Primard. The planes are ot 
aluminium, perfectly straight and almost flat, except 
for a slight curvature at the rear. They are supported 
by a long metal tube of large section, carrying at 
its end the controlling planes, and two large curved 
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wooden members are connected with the ends of the 
tube, and form the support for the metal body and 
landing frame. The propeller is mounted on the | 
tube behind the frame, and is driven by a chain | 
from the engine. Metal is, indeed, being increasingly | 
employed in the construction of aeroplanes. At | 
first the Rep monoplane was the only machine in | 
which steel tubes were used, and most other makers 
were of the opinion that wood presented an advantage | 
on account of its flexibility, but experience has not | 
confirmed this view. The Breguet machine, which | 
performed so well in the military trials and dis- | 
tinguished itself by a remarkable flight from Casa- | 
blanca to Fez in Morocco, is largely metallic. This 
is an attempt to combine the features of the mono- 
plane and the biplane. The machine at the Paris 
Salon was built to carry four persons. The upper 
plane is long and narrow, with the two longitudinal 
members of tubes jointed to the metallic body in 
such a way that the planes can be folded back for 
transport. The lower plane is much shorter, and 
is entirely metallic. The fuselage terminates in 
cruciform planes. The landing frame is a combina- 
tion of skid and wheels, these latter being capable of 
steering. This arrangement is adopted by an increas- 
ing number of makers. Another feature of the 
Breguet machine is the variable pitch propeller, | 
which is obviously of great convenience for starting, 
although it may be questioned whether such propellers 
can be made sufficiently strong for high powers. 

The new Sommer biplane is also built up almost 
entirely of steel tubes, and its general appearance | 
is decidedly more mechanical than the aeroplanes | 
exhibited in previous years. On many of the ma- 
chines the former rudimentary methods of staying | 
the planes to the fuselage and controlling the planes 
with wires and wooden levers have been replaced 
by stronger mechanical combinations, while in 
most Cases piano wire has been superseded by steel 
cables, of which the connections are welded by the 
oxy-acetylene process. The Sommer biplane offers 
a close resemblance to the Henry Farman, and, as is 
the case with most biplanes, there is a tendency to 
shorten the lower plane, leaving the ends of the upper 
plane free for warping. Considerable rigidity is 
given to the forward structure of Sommer planes by | 
the system of connection with double vertical tubes. 
We give above sketches of anuwmber of the machines | 
exhibited. 





THE LOTSCHBERG-SIMPLON RAILWAY AND | 
ITS CONSTRUCTION. 
No. V.* 

Tur choice of compressed air as the motive power 
for the drills followed naturally upon the advance | 
in a single heading without a parallel gallery for | 
ventilation, which latter involves duplex tunnels, | 
as in the Simplon, and in several tunnels on the | 
Rome-—Florence line, and while these possess marked | 
advantages for regular ventilation-working when 
they are once constructed, their higher first cost | 
does not favour their extended adoption. With 
compressed air there is only a small volume of cool- 
ing water to be drained away, and a large volume 
of compressed air of up to 5500 cubic metres per 
hour, at six atmospheres initial pressure, is discharged 
from the drill cylinders at about 10 deg. Cent. just | 
at the spot where an effective aeration determines | 
very largely the rate of progress. 

The types of drills being used for the excavation | 
are three. First, the tripod machine, then the simple | 
telescopic machine, which is extensible by compressed 
air—the latter being used for crown drilling—and 
thirdly, for wall work, hand drills of. the pneumatic | 
hammer type, termed “revolvers.” At the heading | 
face four machines were mounted on a_ transverse 
shaft. The number of Meyer machines operated | 
simultaneously at the front averaged between three 
and four, until the end of 1908, after which time 
four were used; a number that was only slightly 
exceeded after the second quarter of 1910, 
which time they have averaged just over four. 

For the blasts in the heading face twelve to six- 
teen holes were drilled, the average being fourteen, 
and of an average depth for the whole period of 
1.4m. As the number of * attacks ”’ in the heading 

drilling, firing, clearing—averaged 506 per quarter, 
the aggregate length of holes drilled per quarter 
was 506 x 14 holes x 1.4 metre iength = 9917 m. 
Kach drilling bout averaged 77 minutes, inclusive 
of the slow progress made during the earlier months | 
only; but this quickly gave place to a higher standard 
rate of working. The daily advance averaged 
throughout 7.5 m., and the average number of 
days per quarter worked, leaving out certain quarters 
in which there were a number of stoppages, was 85. 4. 
Every metre depth of hole drilled took 16 minutes. 
rhe drills consumed 41,000 cubic metres of compressed 
air per day in 1908, 72,000 in 1909, and 105,000 
in 1909. The pressure averaged for the whole 
period 7.3 atmospheres, which when compared 
with a pressure at the storage reservoirs of 7.9 atmos- | 
pheres, showed the remarkably small drop of only | 
0.6 atmosphere on an average. The temperature of 
the exhaust from the drills was about 8 deg. Cent., 
with a working pressure of 7.5 atmospheres. These | 
figures will be found of interest when compared | 


from | 


| 


“No. [V. appeared December 22nd, 1911. 


| the past year only, has been found to be 


jside, and Lom. of hole in 23 minutes on the south 
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with those at the south end of the tunnel, which are 
given later on. 

The average volume of material excavated in the 
headings during three years, omitting those quarters 
which included any considerable stoppage, was 
4502 cubic metres, the time of ‘* marinage ’’—firing 
mines and clearing spoil—being 2 hours 20 minutes. 
The total time of all operations is usually that of 
drilling ++ marinage, but exceptions occur where, for 
reason of other tunnel operations or delays not | 


/named, there is an increase of time, varying from 


a few minutes to 90 minutes, so that the time for all 
the regular operations of drilling, blasting, clearing, 
averaged at first 3 hours 58 minutes, but this was 
reduced slightly during the last year or two to about 
3 hours 30 minutes, averaged over the quarterly 
term. 

The average sectional area of the advance head- 
ing was 6.5 square metres, and the average advance 
made with each “attack” was 1.23 m. lineal, or about 
0.22 m. less than the average depth of the holes 
drilled in the face. Each cubic metre of material 
excavated at the Heading face entailed the drilling 
of holes totalling from 2.2 m. to 2.88 m. in length ; 
the length of hole rather increasing towards the latter 
part of the boring operations. 

The explosives used in the headings were dynamite 


|and blasting gelatine from Nobel’s, and, for the ex- 
|cavation work, Westphalite from a German firm. 


Telsite, a safety explosive from Nobel’s, in use for 
“ very 
good ” for crown work. The quantity of dynamite 
consumed in the headings per cubic metre of material 
excavated has, since the beginning of the work, 
averaged generally 3.67 kilos. This rate increased 


| exceptionally to 4.23 kilos. in 1909, thus raising the 


general average—an increase which corresponded 


| with an increased number of holes drilled for each 


blast. 

At the South or Goppenstein side of the tunnel 
the number of Ingersoll drills working at the front 
averaged four machines, which drilled an average 
of twelve to fifteen holes per blast, the mean being 
13.6 holes, of 1.22 m. depth, taken as an average 
over the whole boring. As the number of “ attacks ”’ 
—drilling, mining, clearing—averaged 395 per quarter, 


| the aggregate length of holes drilled per quarter 


was, therefore, 395 13.6 holes x 1.22 m, 
- 6553 m. Each quarter of a year averaged 


88.8 days, or 3.4 days more than the best at the 
north side. 

Exeluding as far as may be done the variable 
conditions of the general work in the tunnel as it 
affected the drilling progress, it is interesting to 


}examine the drilling performance by itself, just as | 


it stands for both ends of the tunnel, inclusive of | 
the different qualities of steel used for the drills, | 
as well as the varying methods of tempering. it. | 


In quarter of year, 1910 


The rate of drilling, as already given as a total average, 
was | m. depth of hole in 16 minutes on the north | 
| 


side. In order to obtain a fairer comparison, with 


| both ends working in the same granite of the Gastern, 


only three-quarters of a year in 1910 are now taken, 


| between kilometre points 3.715 and 5.904 for the 


| pressure at the drills. 
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averaged about 24 per cent. less than that at tho 
north end, where the drilling time was 33 per cent, 
more rapid. At the same time, the north end only 
furnished an average volume of 105,490 cubic met res 
of compressed air at 8.3 atmospheres per twenty- 
four hours to the drills in the heading, while tly: 
south end furnished a constant supply of 132,000 
cubic metres of compressed air at an average «| 
7.3 atmospheres per twenty-four hours to the drill- 
in the heading, so that 25 per cent. greater voluny 
was used, which nearly compensated for the lowe: 
Summarising the foregoing, 
it is perceived that the results are still in favour 0) 
the drills at the north end, although it is possibl 


| that the differences would have been less had thx 


two systems of drilling plant adopted exchanged 
positions in the tunnel. 

The lineal advance made at each “ attack ’”’ duriny 
the three quarters named was nearly equal—1.28 1. 
south, 1.24 m. north, Allowing for the rather greate: 
sectional area of the north heading, it was tli 
greater number of attacks delivered at the north 
end—589 in 287 days, instead of only 351 in 284 day- 

-which characterised the difference in speed at thx 
two ends. The human element undoubtedly affected 
the speed very materially. 

Incidentally, it may be remarked that the tunne! 
workmen are all Italians, with perhaps a few excep 
tions, it appeared to us, at the north end. Thi 
working engineers are Swiss, Ltalian and French, 
the former predominating at the north end, and the 
French-Swiss at the south end. The official language 
is French, while the reports for Bern are translated 
into German.’ The prevailing language along the 
whole course of the new railway is Italian, but most 
of the Swiss engineers speak the three home lan- 
guages, with English very often as an auxiliary. 
In the tunnel, the twenty-four hours are divided 
into three shifts of eight hours each, and each squad 
of men at the heading numbered sixteen to seventeen. 
During the three quarters of 1910, already cited as 
an example of fast average working, the numbers 
of men in the advance heading at the north side 
rather exceeded those of previous periods, these 
being, when multiplied by the number of shifts and 
number of days worked per quarter, 4430 on the 
north side and 5238 at the south side. The number 
given for the north side is rather in excess of the 
average full working period, while that for the south 
side is as much under the average, showing there- 
fore reversed strengths for the two sides as the opera- 
tions proceeded forward. 

Against operations on the south side, there were 
always much higher rock and air temperatures at 
the heading faces, to give an example of which in 
a few figures, and without statement of the height 
of the mass above the tunnel, we resort to a tabular 
form in Table L.: 


Tase I. 
North End, 
| Kilometre point reached by end of quarter given below .. 1.654 2.496 3.365 3.715 1.400 ». 158 57904 
Rock temperature, deg. Cent. 9 13.8 15.2 13.4 15.6 16.5 20,7 
Air temperature, deg. Cent. 10,2 15.8 17.0 15.3 15.2 19.0 28.5 
South End. 
| Kilometre point reached 3.479 3.906 4.382 1.815 9 5,257 5.714) 6.146 
Rock temperature in degrees Cent. 26.5 27.6 30.0 BOS 32.4 33.0 ‘4 
Air temperature in degrees Cent. 28.8 27.5 28.0 28.5 28.7 30.3 9.7 
In quarter of year, 1909 I 2 3 i 
! 2 5 


Thus, at the south end the air temperature was 
usually below that of the rock, while at the north 
end the air temperature exceeded that of the rock, 
and at the same time remained much lower than 
the air temperature of the Goppenstein end. A more 
active ventilation was kept up at Kandersteg, as 
shown by the following, during the quarters just 


north side, and between kilometre points 4.815 and ! cited—see ‘Table IL.:— 
Tassie If. 

Quarters GF 1000 ..0 2. 0 cs cs ce tte 1 2 3 1 
Quarters of 1910 .. 1 2 5 
Cubic metres of air swept in during twenty- 

four hours, forth... .. .. «2 «- .«+| 139,182 1,344,155 3,522,695 | 3,626,200 1,470,000 | 1,029,050 | 1,390,260 
Cubic metres of air swept in during twenty- 

four Roars, GOW... oe ke as 103,680 1,382,400 1,300,000 542,000 538,000 400,000 777,600 


6.146 for the south side. Here the average drilling | 
speed was 1 m. in 14.6 minutes at the north side, 
and 1 m. in 22 minutes at the south side, or a differ- 
ence of 33 per cent. The air pressure for working 
the drills at the north end averaged during this 
period 7.6 atmospheres, or only 0.7 atmosphere less 
than the pressure in the compressor reservoirs. The 


| air pressure in the drills at the south end averaged | 


5.8 atmospheres, or 1.5 atmospheres less than =a 
the compressor reservoirs. We see, therefore, that | 
the driving power in the drills at the south end | 


The average volume of material excavated in the 
south headings, taken for the whole period of the 
work—at this point we cease the citation of charac- 
teristic months of rapid operation—was 2832 cubic 
metres, as compared with the 4502 cubic metres of 
the north end previously mentioned. The time for 
firing mines and clearing spoil was 2 hours 75 minutes, 
and the total time for all operations, inclusive of 
the drilling, 5 hours 20 minutes—or about 1 hour 
50 minutes more than the average for the north end. 

The average rate of advance throughout made 
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with each “ attack was 1.14 m., or only 8 em, 
less than the depth of the holes drilled. Mach cubic 
metre of material excavated at the heading face 


represented a total depth of hole drilled of from | 


9 


2m. to 2.9 m., the average during 1910 being 2.5 m. 
The quantity of dynamite consumed per cubic metre 
excavated was fairly constant, with an average of 
+ kilos. throughout the work. 

Reviewing the entire drilling work at both sides 
of the tunnel, from the start to the finish of the 
advance headings, including the abandoned portion 
of the length bored along the original trace of the 
tunnel, it may be noted that a total length of 15,480 m. 
was excavated by drills in an aggregate of 2528 dril- 
ling days, effected at both ends, which gives there- 
fore an average of 12.24 m. per day, as compared 
with the combined rate of advance in the Simplon 
of 10.63 m,. per boring day, although the conditions 
in the longer tunnel were so different that no deduc- 
tions as to drilling efficiency can be drawn from this 
comparison, 

In the Létschberg, the north end bored through 


8504 m. in 1160 days, or an average of 7.33 m. per | 


day, while the south end bored through 6976 m. 
in 1368 days, or at the rate of 5.11 m. per day. 
highest exceptional speed obtained in limestone rock 
was 13.2 m. per day, and in the granite 10.6 m. per 
day. 

Concluding with general conditions before resum- 
ing the account of the works as we found them at 
a given date, we will here add that of the original 
tunnel heading, there remained to be enlarged to 
full profile on December Ist, 1911, 48i m., and that 
this length will probably be reduced to about 100 m. 
by the time this appears in print. In the masonry 
section, there remained on December Ist, i911, 
1218 m. of walls and arch ring to build, and this 
will now have been reduced to about 750 m. 

Last July, the north side enlargement section was 
at kilometre point 6.2 and the south side excavation 
section at kilometre 5.9, so that of the total length 
of 14.5 kiloms., there remained to excavate 14.5 

(6.2 5.9) 2.4 kiloms., and this, given a 
regular rate of 400m. per month of the two sides 
together, would indicate—according to the estimate 
then given us—the completion of the work in six 
months, or just about at the present time. At 
the same period, the north side masonry lining had 
reached kilometre 5.6, and the south side lining 
kilometre 5.3, leaving 14.5 (5.6 5.3) 
3.6 kiloms. to complete, and this, according to infor- 
mation then imparted in the tunnel, would be com- 
pleted in eight months, at the rate of 8 x 450m. 

3600 m., or, say, by about the middle of February 
1912. 

Proceeding south, the systems of enlargement 
followed are those already illustrated by Figs. 11 
and 12, which were reproduced from sketches made 
in tunnel by the engineer of the south side, Mon- 
sieur Griiner, to whom we are greatly indebted for very 
obliging assistance. The drills are of the well-known 
Ingersoll type, and for roof work the model used is 
that known as MC 22. The drills are water-cooled, 
the water being brought through a main of 109 mm. 
diameter. The water also serves for drinking pur- 
poses, as the infiltration water often contains iron 
and magnesium salts, and provokes colics. Nearer 
Goppenstein it may contain lead also, as lead is mined 
near that place. The temperature of the rock at 
this end previous to the meeting of the headings 
attained 35 deg. Cent., and the water flowing from 
the rock 38 deg. Cent. These temperatures are 
permanently reduced by ventilation, which soon 
cools the rock to the depth ordinarily reached by 
the drilling bars. The air temperature at the time 
of our visit was given as 27 to 28 deg. Cent. At 
the time of writing—December—it is 24 deg. Cent. 

Incidentally, it may be remarked, concerning the 


tunnel engineers’ outfits, that ordinary leather laced | 


boots are often preferred for tramping through the 
tunnel water, and ordinary old clothes and cloth caps 
to the cumbersome rubber suits and rubber hats 
occasionally worn. The infiltration of water at the 
south side was given in July as 4800 litres per minute, 
and a drain course of 30 cm. by 30 em. was laid in 
the excavation section. On the gradient of 7 per 
1000 at the north side, the middle drain course is 
60 cm. by 60 em. or 80 ¢m., and calculated to carry 
43,800 litres per minute. In conclusion, it may 
he noted that the total outflow of water on the south 
side was in December 7920 litres per minute. 

The contemporaneous positions of the southern 
tunnel works, as we noted them, were as follows :— 
At kilometre 5.6, full excavation profile; at kilo- 
metre 5.4, excavation for wall foundations; at kilo- 
metre 5.2, arch ring being built on steel centres of 
channel section, 25 em. deep (=10in.) ; at kilometre 
4.6, water tanks for locomotives ; at kilometre 4.4, 
sidings for trains—steam locomotives with twenty- 
nine spoil cars and two smaller trucks arrive at this 
point; at kilometre 3.5, northern extremity of 
lateral ventilating gallery ; at kilometre 3, air intake 
for compressed air locomotives. Along the walls 
small manholes are provided every 50 m., and large 
chambers adapted for the working equipment of 
the tunnel are situated every 2 kiloms. The masonry 
lining is already black with smoke and fumes, and 
the vault is with difficulty examined by the light 
of an acetylene miner’s lamp. The “ gaine’”’ or 
ventilating gallery is broken through at various 


“sé 


|and desolate, and impressive of the perils and the 
|less agreeable side of Alpine life. 
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| points and in others demolished completely for some | 
: 


| distance. The smoky air, laden with the fumes of 
| explosives, becomes more oppressive nearer the 
| southern end. 
| to the work the head of every man is bent on the 
chest, as though he were asleep, but he is really prac- 
tising a sort of dormant respiration while advancing 
against the foul air. 
tunnel air of this kind may occasionally feel some 
| slight inconvenience from non-observance of this 
| habit. 
Summarising the traction systems on this side of 
the tunnel, there are six steam locomotives, two 
| of 100 horse-power, two of 80 horse-power, and two 
of 50 horse-power. These were made by Orenstein 
jand Goppel, and they work up to kilometre 4.6 in 
| the tunnel. There are five compressed air locomo- 
| tives by Thébault, of Marly, France, three with six- 
| coupled axles and the middle pair of wheels flangeless, 
jand two with four-coupled wheels and a leading 
| pair of wheels. In the first lot delivered, a serious 


| inconvenience was experienced by certain of the | 


valves being placed on the left side of the cab, while 
|the regulator lever was on the extreme right—a 


The | 








| Fig. 13—-GOPPENSTEIN WORKS FROM THE TUNNEL PORTAL 


position which should never be quitted by the driver. 
| In later modifications, the whole of the valves were 
| grouped about the regulator lever, so that the driver’s 
attention might not be diverted to the left, even 


| momentarily. These machines work right up to 
| the excavation section, conveying all building 
|material, &c. In the advance headings, before 
| 


the perforation, a couple of horses were employed. 

The tunnel opens into the Létsch valley at Goppen- 
stein with a slight curve to the right—westwards— | 
|under the portal, which, as seen from the front, | 
is shown in the view of the tunnel entrance given | 
on page 14, with the ventilator house on the left— | 
west—and the mouth of the small alignment gallery, | 
boarded up, on the right. 

We may here say that the remaining views on 
page 14 show a timber bridge over the Lonza torrent 
| below Goppenstein ; a typical viaduct in construction 
| at Finnengraben, where the main line makes a short 
cut in tunnel away from a loop formed in the service 
line; and a temporary bridge over the Bietsch 
Valley, which shows the type of locomotive used on 
| the Brigue section for the construction railway. | 
This bridge is now being replaced by a remarkable 
steel bridge to which we shall refer later on. 

The general position of the works at Goppenstein, | 
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Fig. 14—PARA-AVALANCHE WALL AT TUNNEL PORTAL 
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seen across the top of the tunnel portal looking 
The railway is on the right- | 


the railway is the precipitous side of the mountains 
just traversed by the tunnel. The situation is wild 





The neighbour- 
| hood about the tunnel is immediately noticeable | 
| for the great fortifications built to protect the line 
| from avalanches. First. among them may be mentioned 
|a great stone wall flanking the line on the right, 
| outside of the tunnel. This has a height of some- 
thing like 30ft., and a thickness at the base of 7ft. 
lor 8ft. Apparently a retaining wall, its purpose 
is very different, and it is now—December—built 
|across the open space where, last summer, stood 
| some workshops. Behind this wall a sort of 





Is 


As the gang trains proceed inwards | 


The inexperienced breather of | 


trough, the purpose of which is, that when an aval- 
anche of snow strikes it, the force of rebound will 
be such that the mass will be diverted upwards, and 
will clear the railway underneath it in a sort of 
| parabolic curve, and will descend into the Lonza 
| torrent beyond, see Fig. 14. The immense natural 
|forces to be provided against by solid construc- 
tional works may be imagined from the fact that 
| here the snow swept down in avalanches some- 
times attains a depth of 25 m., or about 80ft. An 
| example of the really terrific power of these falls 
| was brought to public notice on one occasion through 
the loss of life it entailed. That was when, on 
February 28th, 1908, a rush of air, set up by a fall 
of snow, struck the mining hostelry, or canteen, 
of the works, where eleven persons were assembled, 
including visitors to the works, and simply swept 
it bodily into the Lonza. 

On the heights above the tunnel is a_ plateau, 
succeeded by a greater height, from which the snow 
|falls with violence to the lower level. To break 
the force of such falls, there are series of walls, termed 
| faldums, one behind the other in such a way as to 
resemble in profile the teeth of a rip-saw—see Fig. 15. 
At this part of the valley there are many avalanche 
slides, the largest being the Rotala Vine or red aval- 
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Fig. 15—FALDUM WALLS ABOVE THE TUNNEL 


anche. The altitude of the tunnel here is 1219.5 m., 
and the cold in the winter is very intense, sometimes 


| reaching — 15 deg. Cent., while the heat in the summer 


is very great. The construction railway is the only 
means of transit to this place, and frequently, during 


| . ° e . . ° 
| severe winters, the communication with Brigue is 


interrupted for days together, and the tunnel colopy 
of some five thousand persons is cut off from outside 
supplies, while the work is, in addition, rough and 
hard. Last summer the number of men at the works 
was, we understood, 1200 and 1000 were employed 
in the tunnel. 








ENGINEERING CASES IN 1911. 
(From a Legal Contributor.) 
ALTHOUGH engineering cases are not chronicled in the 


| . 
Law Reports as often as one could wish, a search through 


the legal records of the past year brings to light a few 


| decisions which are worthy of notice. 


In the domain of rating there have beer. but few im- 
portant decisions. In one, however, Malton Gas Cornpany 


|v. Malton Union Assessment Committee (75 J.P. 79), 
| it was held that when a gas company carries on a sub- 


sidiary business—e.g., the asphalting of roads, paths, 
&e., or the sale of gas fittings at a shop separate from its 
works, and separately assessed—the profits derived from 
such businesses ought not to be inciuded in calculating 
its rateable value. 

In Hodge v. Matlock Bath and Scarthin Nick Urban 
District Council (75 J.P. 65) an important principle was 
laid down in relation to the fees of an architect employed 
by a local authority, which may well be applied to the 
case of an engineer. The District Council employed an 
architect, by resolution, to prepare plans for a new build- 
ing. There was no contract under seal. After he hac 


| done some of the work, but before it was finished, he was 
| dismissed. The Court of Appeal held that, notwith- 


standing the absence of a seal, as the Council had accepted 
the work of the architect as on a quantum meruit. 

In Blackwell v. Derby Corporation (75J.P. 129), which. 
ough tried in 1909, was only reported last year, an 


{south down the valley, may be faintly discerned | important principle was laid down as to the position of 
|in the view, Fig. 13. 
| hand of the Lonza torrent, and to the right-hand of | 


an engineer to a local authority who is called upon to 
act as arbitrator. It was held that where works are con- 
structed for such a body under a contract which provides 
for the reference of disputes thereunder to an officer of 
that authority, and the contractor sues that authority 
on the contract, the Court will not order the action to be 
stayed on the submission to arbitration ; where the con- 
tractor charges the arbitrator with unreasonable conduct 
in relation to the works, and it appears that there is a 
substantial dispute between the parties as to the conduct 
of the arbitrator. 

In another case, Leicester Guardians v. Trollope 
(75 J.P. 197), a declaration was made of the duty of an 
architect in the matter of supervision. It appeared that 
four years after the completion of a building, dry-rot 
broke out beneath concrete laid on the ground floor. 
It was alleged that this defect arose, owing to the negligence 
of an architect in not seeing that the concrete was pro- 
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perly laid in accordance with contract. It was held that, 
while the duty of a clerk of the works under an ordinary 
building contract was to supervise the details of the 
work, the laying of a floor such as this could not 
be regarded as a detail, and that the architect was 
liable. 

The case of Crittall Manufacturing Company v. London 
County Council (75 J.P. 203) drew attention to the fact 
that under the usual form of contract it may turn out 
that the sub-contractor has a double remedy, namely 
against the head contractor in the first instance, and 
failing him aga‘nst the employers. The following declara- 
tion of the meaning of the phrase “ provisional items ”’ 
is useful. Mr. Justice Channell said :—‘‘In the case of 
provisional items the contract made to procure them is 
in point of fact a contract in which the building owner 
is the real principal, because, if it is a good contract, he 
gets the benefit of it; if it is a bad contract he suffers 
the loss.” 

In Taylor v. Western Valleys Sewerage Board (75 
J.P. 409) a sewerage contract provided that no claim 
for extras should be allowed, unless submitted to the 
engineers within a given time; that the engineers should 
be sole judges of the method of carrying out the works 
and the materials to be used in the construction thereof ; 
and that in case of any dispute arising at any time, whether 
during the progress of the works or after completion, as 
to certain specified matters, not including extras, and 
as to all other matters therein, left to the decision of the 
engineers, their decision should be final and binding on 
all parties to the contract. It was held that a claim for 
extras was not within the scope of the arbitration clause, 
and consequently that an action by the contractor for 
the amount of the claim ought to be allowed to proceed. 

Engineers are sometimes concerned with what is known 
as extraordinary traffic on highways. Such traffic, if 
it causes damage, must be paid for by the person respon- 
sible. It was laid down, however, in Billericay Rural 
District Council v. Poplar Union (75 J.P. 497) that the 
highway authority seeking to recover the expense of 
such traffic must show that it is extraordinary, having 
regard to the expense of repairing similar highways in 
the neighbourhood. 


DIESEL MOTOR BOAT. 


THE 60ft. launch which has for some time past been a 
familiar sight on the Thames has just been delivered to 





Chatham Dockyard after the course of tests to which it has | 


been put by Admiralty officials. The boat in question 
was built by John I. Thornycroft and Co., Limited, and has 
been fitted with a Diesel engine by the Diesel Engine Com- 
pany, of 179, Queen Victoria-street. The dimensions are : 

Length, 60ft.; beam, 10ft.; draught, 2lin. The acecommo- 
dation comprises a fore peak with access to the deck by a 
water-tight circular hatch ; a fore cabin and an aft cabin 
fitted up in the usual way in boats for harbour service 
generally, 7.¢e., with swinging lamps, folding table, glass 
racks, &e. Adjoining this aft cabin is the lavatory. The 








The machinery consists of one four-cylinder two-cycle 
Diesel motor, of approximately 100 horse-power, which 
gives the boat a speed of about 10} knots. The scavenging 
pump is driven off the crank shaft at the forward end, and 
there are two air compressors, one on each side of the scav- 
enging cylinder. Two long cylinders, about 18in. in 
diameter, fixed one on each side of the engine-room, are 
employed as reservoirs for manceuvring, one being used as 
a stand-by, while the injection air reservoirs are of the 
ordinary type as fitted for stationary work. Each cylinder 
of the engine has four valves: fuel inlet, starting air, and 
two scavenging air valves; the fuel, starting, and one 
scavenging valve in each cylinder is operated by a cam shaft 
on the port side, and the other scavenging valve on the cam 
shaft on the starboard side. 
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that it is expected to reach 33} knots, and her turbines are 
stated to be of 70,000 horse-power. 

In former issues we have given reports of this vessel as 
they were then current. The greatest divergence in any 
one case has been in the length. It is not even now known 
to the outside public what the exact length is, but probably 
680ft. is not far from the truth. The beam, we believe to 
be correctly stated above, and the displacememt given 
is probably not far from the truth. 

In the early part of 1910—see page 14 of our issue of 
January 7th of that year—we endeavoured to give in a 
drawing a forecast of this fine vessel. When this was pre- 
pared it was reported that there were only to be two 
funnels. According to our calculations it would have been 
impossible satisfactorily to dispose of the products of com 














DIESEL MOTOR BOAT FOR THE ADMIRALTY 


Reversing in this engine is accomplished by altering the 
times of operation of the fuel inlet and starting valves, 
this being effected by turning a subsidiary shaft through 
the required angle, a motion which by means of levers and 
excentrics alters position of the cam operating the fuel and 
starting valve levers. The subsidiary shaft is actuated by 
the main starting wheel of the engine, and the arrangement 
is such that the first movement of the hand wheel causes 


| the engine to run on compressed air; further rotation 


puts two of the cylinders on air and two on oil, while the 


| final position of the wheel brings all the fuel valves into 


| operation and cuts out all the air starting valves. Revers- 


ing from full speed ahead to full speed astern occupies only 
a few seconds. Although the boat is primarily intended 
for experimental work, it will no doubt be used to a con- 


| siderable extent in the ordinary course of work as a harbour 


whole of the cabin work is of teak, and the compartments | 


are well ventilated. Stuffed cushions are provided on the 
seats, under which lockers are arranged. Right aft is a 
large water-tight well, protected by a deep coaming and 
white duck awning overhead. This is provided with four 
self-emptying lifeboat pattern valves, and is covered by 
gratings of American elm in sections. The well is pro- 
vided with seats all round. Immediately under the aft 
well is a space for stores, to which access is provided by a 
water-tight steel door. In practically all respects as 
regards fittings, &c., the boat complies with usual Admir- 
alty practice. 

The engine-room is arranged amidships, access to it 


being obtained through folding doors or through a sliding | 


hatch with ladder. This compartment is lighted with 


glass windows and a brass lamp. 


service vessel. 


H.M.S. LION. 





WE give above a reproduction of a photograph 


recently taken of the battle cruiser Lion, which is at pre- | 


sent the largest completed warship in the world. The 
Lion was built at Devonport, and throughout her history 
the greatest secrecy has been maintained concerning her. 


It is understood, however, that her displacement is in the | : ; 
| is as easy to-day as it ever has been. 


neighbourhood of 26,350 tons, her overall length 680ft., 
and her beam 88ft. 6in. She carries eight 13-5in. guns 
and sixteen 4in, guns, Reports concerning her speed are 


bustion with only two funnels of such a size that they 
could be conveniently mounted. We therefore gave the 
vessel four funnels. It will be observed that actually 
there are only three funnels, but that that in the centre is 
of very large size, probably as great in area as two ordinary 
funnels. Moreover, the positions are such that the con- 
venient arrangement of boilers possible with four funnels, 
to which we drew attention when referring to our picture, 
has no doubt been taken advantage of. 

The substitution of 13-5in. for 12in. guns has already 
been remarked upon—see our issue of August 12th, 1910, 
page 168. 


Post-orFicE Lonpon Drtrectory, 1912.—This quite invalu- 
able annual made its appearance about a fortnight ago, so as 
to be in good time for the New Year. This year provides the 
113th annua! issue of the work, which of recent years has been 
obtainable both with and without the portion devoted to county 
suburbs. The “ Post-office Directory,” which, as everyone 
knows, is published by Kelly’s Directories, Limited, of High 
Holborn, is by a long way the most frequently consulted book 
of reference in any business office, and, in spite of the fact that 
it is probably appealed to in this office a good many thousand 
times during the year, we cannot recall one occasion on which 
a mistake has been detected. The present volume has been 
corrected down to a very recent date, as we can testify from 
actual experience. The size of the volume steadily increases, 
yet the system of classifying the addresses is such that reference 
There is, of course, & 
vast amount of other valuable information contained in 
the production, and in addition two excellent maps of 
London, 
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RAILWAY MATTERS. 


Tue illumination of shunting yards and open goods 
yards calls for the use of large units, which shoud be erected 
as high as possible. For example, a 12 ampére flame are 
lamp provided with a dioptric or similar globe on a mast 
50ft. high will cover an area of 125ft. radius with a mini- 
mum horizontal illumination of 0.1 foot-candle, or where 
the light from two lamps meet a radius of 160ft. is possible. 
This means that lamps 100 yards apart would give a mini- 
mum illumination considerably higher than is generally 
required. On the other hand, the maximum illumination 
would not exceed 0.5 foot-candle with lamps of this type 
at the height mentioned. In these cicrumstances it is 
doubtful if any better means of lighting shunting yards 
could be adopted, but stress must be laid on the fact that 
in order to obtain these results correct distribution of the 
light is essential, and in the case of most lamps this can 
only be obtained by adopting correctly designed globes 
and reflectors. 

A PAPER on the subject of railway station and goods 
yard lighting, read before the Illuminating Engineering 
Society by Mr. Haydn T. Harrison, on Tuesday, December 
19th, serves to fix ideas somewhat, and creates a starting 
point, so to speak. At present there is a very considerable 
variation in the degree of artificial illumination of different 
railway stations of the same importance; indeed, Mr. 
Harrison speaks of variations of ten times. During recent 
years, in connection with the London tube railways, a very 
considerable increase has taken place in the standard of 
illumination, but by far the majority of stations are still 
illurninated to the same low standard that existed ten or 
twenty years back. The difficulty has been the absence of 
any agreed standard. As regards street lighting, this is 
now being dealt with by the Street Lighting Standards 
Specifications Committee, upon which the various institu- 
tions and bodies interested are represented, and Mr. Har- 
rison pleaded for some definite conclusion as to a minimum 
standard for railway work. He marvelled that station 
after station is still to be found lighted by flat-flame gas 
burners, or, at the best, upright mantles, whilst with elec- 
tric lamps a considerable number of open-type arcs are 
still employed, which, it is mentioned, are much less 
satisfactory than flame ares or tungsten lamps suitably 
arranged. 

THE Electrician states that the fast “limited ” trains on 
the Burlington route between Chicago and the North-West 
are lighted by electricity furnished by a 110-volt turbo- 
generator. In consequence of the competition between 
several lines to make their own trains the most attractive 
to travellers, Mr. A. E. White, contractor for the line, has 





just fitted cooking devices in the lounge and buffet cars | 
of the principal trains, and all cooking is to be done elec- | 


trically. Each car is equipped with a percolator, toaster, 
chafing dish, egg boiler, small frying pan, tea kettle and 
water heater. Each table is arranged with six plugs, from 
which as many appliances can be operated. For evening 
* snacks ’”’ the various appliances are brought to the table 
and the cooking is done under the eye of the traveller. 
Ladies who prefer to manipulate the utensils and thus give 
evidence of their culinary skill are encouraged to supervise 
their own orders if they so wish. The morning breakfasts 
are prepared on the electrical appliances in the buffet 
kitchen, several orders of toast, eggs, &c., being prepared in 
advance and kept* warm in the devices run at low heat. 
The percolator, however, is actually used on the table. 


The low voltages generally used in train lighting systems | Seq 
| this work the balance of the valve is not of much import- 


have prevented the general adpotion of electric cooking, 
but the 110-volt head-end system used on the Burlington 
route permits use the of standard apparatus. 

We learn from an American contemporary that an 
electric locomotive has recently been purchased by the 
Portland, Grey and Lewiston Railway Company. It is 
designated by the builders as one of Class 8-4/100, E-9. 
This classification indicates that there are eight wheels and 
four motors per locomotive; E is a classification letter 
which denotes the number of driving axles ; 100 stands for 
the horse-power of the motors, and the 9 means that it is 
the ninth locomotive built of its class. Four motors with 
gear reduction of 16:61 drive the locomotive and are 
controlled by special equipment. A feature of the control, 
that was one of the determining factors in its adoption 
for this system, is the incorporation of a circuit-breaking 
device in the control equipment. The line switch performs 
the functions of a circuit breaker. The switch is con- 
trolled by a relay which operates whenever the current to 
the motors exceeds a predetermined value. There are 
several breaks in series, and the arcing effect is distributed 
among them all, providing an effective breaking distance 
of several inches. This control has proved very satis- 
factory on a number of locomotives. The Portland, 
trey and Lewiston locomotive is equipped with hand 
brakes and also with hand and automatic air brakes. The 
average number of cars to be handled in a train will be 
five, and the average weight of a loaded car will be 38 tons 
to 40 tons. The total longth of the line is 35 miles. 


In commenting upon the present and future state of 
railway electrification in London, a contemporary makes 
the following remarks :—Assuming that 1200-volt motors 
will be used for the London and North-Western electrifica- 
tion scheme, we shall then have in London the following 
systems :—(A) 1200 volts direct current, North-Western 
and branches ; (B) 600 volts direct current, London Under- 
ground, &¢.; (C) 500 volts direct-current motors, City and 
South London, also Waterloo and City; (D) 6200 volts 
alternating current, London, Brighton; (E) 550 volts, 
Central London. Some of these can evidently be brought 
to a common basis, and inter-running offers no difficulty 
over any one group. But as between one group and 
another, either inter-running will be impossible or else the 
motor coaches must carry two or three separate equipments 
and halt at the junctions to change over. What is the 
remedy for all this chaos? Some would fly instantly to a 
Royal Commission or an Electrification Board with powers 
to dictate a standard. Unfortunately, there is no such 
thing as an uprejudiced railway expert to advise a Board 
or Commission, and it is notorious that in standardising by 
Act of Parliament such a body may easily write itself down 
anass. Wecan only, therefore, possess our souls in patience, 
watch the initial variegation of the map, and wait for sur- 
vival of the fittest, a process incurring much public incon- 
venience but grateful emoluments for the manufacturer. 











| phurous products of combustion. 
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NOTES AND MEMORANDA. 


A REMARKABLE high-tension spark coil producing a 
potential of one million volts, with a spark measuring 
125 em. in length, designed by Professor Klingelfuss, of 
Basle, is illustrated in the columns of an American contem. 
porary. A coil of this design has been placed in service at 
the Astrophysical Observatory in Potsdam, and a similar 
one is utilised at the technical school in Vienna by Pro- 
fessor Reithoffer. 





A KoppeErs’ coke oven plant which has been erected at 
Gary, Indiana, by the Indiana Steel Company, of the 
United States Steel Corporation, is claimed to be the largest 
and most complete by-product coke oven plant in the 
world. There are eight batteries of seventy ovens each, or 
560 ovens in all, and the capacity per oven per charge is 
12? tons, the coking time being eighteen hours. The ovens 
are of the regenerative type, with Koppers’ direct process 
of ammonia recovery. 


ARCHITECTURAL treatment of a brick chimney for the 
Canadian Pacific Railway, at its Windsor-street power 
house, Montreal, consists of a buff brick for the body of the 
chimney with a panel course of grey terra-cotta blocks 
spanned by arches of the same mater al; this course is 
about 20ft. below a projecting course of terra-cotta near 
the top. The panels and arches project about 4in. from 
the face of the chimney and are backed by common brick 
with circular reinforcing bands of iron, }in. by 2in. in size, 
laid between the two courses at regular intervals. The 
total height of the structure from the top of the foundation 
is 211]ft., with an external diameter at the bottom of 17ft., 
decreasing uniformly to 9ft. at the top. 


ACCORDING to the Times a new application for electric 
energy appears to have been found in the United States in 
connection with the celluloid ifdustry. As this material 
is so highly combustible the necessary heat for forming the 
various articles has usually been supplied by high-pressure 
steam, and as celluloid becomes soft at a temperature of 
about 250 deg. Fah., and ignites at about 30 deg. beyond 
that temperature, it is necessary to exercise a careful con- 
trol over the heat. With the electrical method the heat is 
applied by hot plate elements, and in the manufacture of 
celluloid combs, for example, the blanks are placed on the 
plate successively and are removed one by one by the 
workmen as they are softened. A large electrical manu- 
facturing house has placed on the market a special heating 
element for this purpose, measuring 18in. by 30in., and 
provided with quick-starting connections, taking 450 
watts and 900 watts in order to heat the plate rapidly. 
The normal consumption amounts to about 225 watts. 


OnE defect sometimes experienced with double-beat 
balanced valves as used for controlling high-pressure 
steam is the unequal expansion of the valve and the two 
seatings on which it bears when shut. If this:occurs, or if 
one seating wears more than the other, the valve will not 
shut tightly. To overcome this the two valve faces may 
be flexibly connected and normally rather closer together 
than the two seats. In this way, when closed. the flexible 
connection enables both valve faces to close tightly on to 
their respective seats. This principle is embodied in a new 
design of valve recently introduced by a well-known firm 
in Glasgow. The same principle has been adopted by the 
makers of gas engines with a view to prevent leakage of gas 
past the inlet valves into the air-supply pipe and the con- 
sequent formation of a dangerous explosive mixture. For 


ance, and need not be embodied in the design at all, the 
tightness of two connected valves being the essential 
feature aimed at. 


A CHIMNEY for diffusing the products of combustion 
into the atmosphere, the upper portion of the shaft being 
pierced by a large number of holes, was recently illustrated 
in the columns of a German contemporary. It is designed 
to overcome the damaging effect on vegetation of the sul- 
It is felt that chimneys 
of lofty height do not meet the problem altogether, particu- 
larly if the upper strata of the atmosphere are quiescent. 


| A chimney about 100ft. in height was built with the 


topmost part of the shaft, for a length of about 21ft., 
pierced with conical holes with the larger openings in the 
outside face of the chimney. The wind enters freely into 
the chimney through these holes, diluting the smoke and 
developing a vortical action. Through the side opposite 
to the wind the quantity of gas which will escape through 
the holes is generally of little importance, because of the 
shape of the holes. It is held that the vortical action, 
together with the diffusion within the top of the chimney, 
reduces the diameter of the zone of vegetation endangered 
by the sulphurous gases. 


IN a paper on “Notes on Thermostats,” read by Professor 
Hugh Marshall before the Faraday Society on December 
6th, the author deals with electric heating. It is stated 
that the author took up this question some years ago, and 
came to the conclusion that: bare wires, &c., were not 
suitable for thermostat work, but that some modified form 
of glow lamp would be much superior. A number of 
special lamps were ordered for the purpose, and were 
found to serve excellently. The bulb is at the end of a long 
glass tube, the length over all being about 30 cm. to 40 em. 
The other end of the tube is fitted with metal contact 
pieces, collar, and studs as on an ordinary lamp, so that 
connection with flexible leads can be secured by means of 
the usual lamp socket. Two copper wires, carried by 
glass supports, pass down the tube and make connection 
between the contacts and the filament. Since the whole is 
hermetically sealed, the lamp may be immersed in water 
almost up to the collar, without risk of short-circuiting or 
electrolytic corrosion. Seeing that not lighting effect but 
heating is wanted, there is no objection to such lamps being 
considerably under-run; there is, on the contrary, the 
great advantage of a greatly increased life. Lamps should 
therefore be ordered for a decidedly higher voltage than 
that of the circuit with which they are to be used ; with a 
200-volt circuit the author specifies 250-volt lamps, and a 
nominal candle-power of about 50. A single lamp of this 
kind is ample for an ordinary table thermostat. In use, the 
lamp is simply gripped in an ordinary retort stand clamp, 
and held vertically in the wooden, glass, or metal vessel 
used as a thermostat; it is joined up with whatever 
appliance is used for switching the current on and off. 
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MISCELLANEA. 


For some years the leading German passenger-carrying 
ships have been provided with the electrolytic system for 
disinfecting linen, and a year ago the Cunard Steamship 
Company fitted up its laundry at Liverpool with two 
electrolysers. ‘The White Star Line has now decided to 
use a similar plant, and it may be expected that the 
electrolytic sterilisation of linen in public laundries 
will soon be general. 

THE Mersey Docks and Harbour Board has invited 
opinions and reports from local shipowners and captains 
on a suggestion that it should frame a local rule for regu- 
lating signals made by ferry steamers crossing the river in 
time of fog. The matter is of considerable importance to 
all shipping using ports on the Mersey and the Manchester 
Ship Canal. At present the signals made by ferry steamers 
in the fog are purely optional, very confusing to ship- 
masters who come into the Mersey only occasionally, and 
a source of danger to navigation. 


WE hear that a new military aeroplane, which enables 
noiseless flights to be made, has been launched from the 
Army Aircraft Factory at Aldershot, and last Tuesday 
it was engaged in experimental flights over the district. 
It is a biplane with many novel features, among these being 
that it warps itself by a clever automatic arrangement. 
The propellers, which are in front, can be started by the 
pilot unaided, and the engine and propellers are silent 
when working, there being only a slight hum noticeable 
when close to the ground. A speed of 60 miles per hour 
has, it is said, been attained. 

Ir is reported that the Solihull police have received 
several complaints of late from owners of motor cars that 
magnetos attached to cars have been detached and stolen 
during their temporary absence. As the removal of a 
magneto is by no means a simple matter, it follows that the 
thief must be an expert, for the machine has to be unbolted 
in a short space of time. In addition to the considerable 
monetary loss—for a magneto costs several pounds—the 
car owners are put to great inconvenience, as the car, of 
course, cannot be driven without the magneto, and it 
often means considerable delay before the machine can be 
refitted. 

THE scheme authorised by the Provisional Order of 1899 
for the supply of electricity to Haslingden has been com- 
pleted, and for the first time some of the thoroughfares of 
the town are lighted by electricity. According to the 
Times, under an agreement between the Corporations of 
Accrington and Haslingden, the former is to supply 
current in bulk to Haslingden for a period of seven years 
from January Ist, 1912. For the purpose of this service 
the Accrington authority generate alternating current at 
6500 volts pressure, and deliver by means of high-tension 
feeders, each supplying 750 kilowatts to static trans- 
formers in the Haslixgden distributing sub-station. The 
supply is delivered at 400 volts, three-phase, and the 
Haslingden department then deals with the distribution, 
also on the three-phase system.- For power purposes the 
current is delivered at 400 volts, and for lighting at 230 
volts. 

METERS on street sprinkling carts are advocated in 
the annual report of Mr. Robert Laidlaw, general superin- 
tendent of the Cincinnati Water Department. The 
present rule of charging £3 12s. per month for a 250-gallon 
cart and £6 12s. per month for a 550-gallon cart, regardless 
of the territory they sprinkle, is said to be unreasonable, 
The contractor who has a small territory to sprinkle and 
can cover it in four hours per day pays the same amount as 
the large contractor who sprinkles during the whole day, 
the latter using two or three times as much water as the 
former. Under the present rule, it is stated, the men are 
very careless; they flush the streets, making them seas 
of mud, and in many cases are said to injure the pavements. 
To minimise these complaints Mr. Laidlaw recommends 
that a 2in. meter be attached to every sprinkling wagon, 
and that contractors be charged 6d. per 100 cubic feet for 
water used. 

A LECTURE on the testing of foundry sands was recently 
delivered before the Sheffield branch of the British Foun- 
drymen’s Association by Mr. B. Mather, of London. The 
lecturer remarked at the outset that great attention had 
been paid during the last twenty years to processes for 
testing the qualities and properties of the materials used in 
all branches of the iron and steel industries with the excep- 
tion of thefoundry. But even there the use of correct tests 
for pig iron and fuel was growing rapidly. Moulding sand, 
however, one of the foundryman’s most important mate- 
rials, had scarcely been affected by the changes in practice 
referred to. The utility of a reliable series of tests of 
moulding sands needed no emphasis among those who 
recollected how many sources of wasters and trouble 
might be caused by bad sand. Natural aqueous deposits 
were never of quite reliable quality, and in the case of 
moulding sands the variations were frequently of such a 
nature as to pass unnoticed by the old tests. 


Ir is a well-appreciated fact that every year a certain 
number of acres are devoured by the sea on our coasts. 
The same loss occurs on the French coast, and a serious 
situation has arisen in the village of Aiguillon, on the 
Brittany coast. An entire farm is in danger of being swept 
away at this point of the coast, for the sea is slowly erod- 
ing the sand dunes which form the natural protection of 
the land. It is feared, states a contemporary, that the 
next storm on this coast will flood 4000 acres, and the 
Government is exhorted to take steps at once to build a 
sea-wall. The village of Aiguillon is not the only place 
threatened on the French coast. All along the coast 
from the mouth of the Somme to the Seine the same pro- 
cess of erosion is going on. On the left bank of the mouth 
of the Somme a strip of 10,000 acres is in danger, its only 
protection being a beach of shingle, which is being gradually 
undermined. ‘The beach of Onival has been half ruined 
by the recent storms, and the removal of stones from the 
bank of shingle that surrounds the coast, for building 
purposes, has greatly assisted the encroachments of the 
sea. Even Treport is ‘suffering from the attacks of the 
sea, The local authorities will be obliged to take steps 
to prevent the danger going any further. But the work 
of strengthening the natural defences of the coast is 
laborious and expensive, and the Government will be asked 
for assistance, 
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MARINE OIL ENGINES 




















420-B.H.P. FOUR-CYCLE MARINE ENGINE, NORMAND ET CIE 
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600 HORSE-POWER DIESEL MARINE OIL ENGINE, THE F.I.A.T. COMPANY 
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LOCOMOTIVES OF 1911 




















275-TON LOCOMOTIVE, ATCHISON, TOPEKA, AND SANTA FE RAILWAY 


























FOUR-CYLINDER PACIFIC TYPE LOCOMOTIVE, ITALIAN STATE RAILWAYS 

















FOUR-CYLINDER COMPOUND EXPRESS PASSENGER ENGINE, CHEMIN DE FER DU NORD 
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SIX-COUPLED EXPRESS PASSENGER ENGINE, LONDON AND SOUTH-WESTERN RAILWAY 
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BRITISH WARSHIPS OF 1911 
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THUNDERER 
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LIFTING SPAN BRIDGE AT CARMARTHEN 
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CAISSONS FOR THE NEW QUEBEC BRIDGE 
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TRANSPORTER BRIDGE AT MIDDLESBROUGH 
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MEETINGS NEXT WEEK. 


(See * Forthcoming Engagements,” page 24.) 








DEATHS. 


On the 2nd January, at 75, Holland-road, W., Maurice 
Engineer, London, Brighton, and South Coast Railway, aged 62. 

On the 3lst ult., at his residence, 21, Cedars-road, Clapham Common, 
8.W., Henry Osnu RN, formerly of St. Andrews, New Brunswick, C ‘anada, 
late mans wer of the New Brunswick and Canada Railway, in his Sist 
year, 
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1911. 


we asked to name as briefly as possible the 
we should answer, 


WERE 
outstanding characteristic of 1911, 
* Labour Unrest.” 
had closed with the termination of the long struggle 
in the shipyards, and with every prospect of a busy 
year, employers looked forward with hope to 1911. 
For a few months there was no serious agitation in 
the labour world, but the South Wales strike of miners 
continued to drag on, and rumours of coming dis- 
putes in Northumberland and Durham threw a 
shadow over the industry. Then suddenly an extra- 
ordinary turmoil amongst transport labourers broke 


out. It began in June, when the Seamen’s and 
Firemen’s Union demanded increased wages, and 
held up a number of ships by refusing to work. 


Many shipowners gave way before the pressure, and 


| then the dock labourers, who had assisted the seamen, 


| are, 


continued the fight more or less on their own account. 
The struggle continued through the scorching months 


of June and July, and then another branch of trans- | 


port workers joined the strikers, and the country 
suffered the two-days’ railway strike. The history 
of it we give in more detail below. With the decrease 
in the temperature, these troubles simmered out, and 
the year promised to end in peace, when suddenly 
a new outbreak occurred in the Lancashire cotton 
trade, and the year ended with the shadow of a great 
struggle hanging over it. 

But although the constant friction with labour 
has made a blot upon the year. the last twelve months | 
have not been bad for trade. In most directions 
business has been brisk, and there have been few 
cries of bad order books and empty shops. On the | 
other hand, however, 
fitable as could be desired. 
ternal and external, grows 


Competition, 
more and more severe, 


and orders are frequently taken at prices which pay | 
Manufacturers are beginning to recog- | 
nise that they themselves are responsible for this | 


no dividend. 


state of affairs, and during the year several “ under- 
standings” between groups of makers took form, 
whilst others are still in the air. Secret agree- 


ments between makers not to undersell each other | 
in this | 
open agreements with the same | 


of course, ancient devices, but hitherto, 
country at least, 


object have been, in the engineering trades at least, 


almost unknown. Now, however, the example set 
by the railway companies is being followed by 


manufacturers. The electrical engineers have dis- 
cussed the matter very fully, and although nothing 
outwardly has yet happened, it seems pretty certain 
that an agreement has been, or will be, reached. 
It is time too. 
carried on at prices which yield a bare profit. The 
competition has in many cases been senseless, and 
it is only the most elementary wisdom that it should 
be given up. In the iron and steel trade, matters 
have advanced still further. An amalgamation of 
Scottish bar iron makers has been formed which | 
will prevent underselling, whilst many northern 


firms have combined to institute a curious arrange- | 


ment for the exclusion of the foreigner. This takes 
the form of a rebate allowed to all purchasers who | 


The preceding twelve months | 


work has not been as pro-| W 
both in- | 


For years the industry has been | 
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‘associated with the name of Judge Gary, president 
of the United States Steel Trust. Judge Gary started 
a propaganda of peace in his own country, and then 
came to Europe to continue it. He seeks for an 
international understanding between the makers of 
steel all over the world, the object of which is to 
stop “cut-throat” competition. 

When we turn from such subjects as these, the 

| year has comparatively little of great interest to show 
‘us. Years are like the pages of a book. We do 
/not begin a new chapter on each page, neither is 
each year distinguished by some outstanding feature 
of its own; as a rule, it is but the continuation of 
the twelve months that preceded it. The chapters 
in the world’s history are called epochs, and now and 
|then events occur which we call epoch-making. 
|In engineering, the Rainhill trials of locomotives 
| in 1829, or the run of motor cars to Brighton in 1896, 
_marked the beginnings of new chapters. The year 
/past has no claim to such celebrity. We cannot 
recall any event in it as far as our profession is con- 
cerned which stands out and makes it notable. If 
there is anything that gives it any chance of living 
in the tale of years, it is the progress of internal 
combustion engines for marine propulsion. That 
the Atlantic should have been crossed by a vessel 
propelled by an oil engine, the Toiler, is a matter 
of which some note must be taken. The oiler 
is herself a modest enough, and ugly enough, craft, 
}and not until some more striking vessel, possibly 
one of those now under construction at home or 
abroad, has made the same voyage will the public 
generally awake to the importance of the event. 
Steam has held unchallenged sway for a century or 
more, but now the oil engine is going to contest 
its right with it, with what success the future alone 
can say. 

On looking back over the year and observing the 
double fact of increased internal and external com- 
petition, and the constant augmentation of the 
number and importance of labour disputes, it is 
impossible to drive all gloom out of our minds and 
enter upon the new year with unclouded anticipa- 
tions. With questions of internal competition it 
| may be possible to deal, because there the great inter- 
ests concerned are in unison, and it only requires 
some master stroke to bring them together. There 
|are abundant evidences that improvement may be 
| looked for. Foreign competition is another problem 
much less easily solved, for there many interests are 
in open conflict ; yet a solution to it will be found 
when our manufacturers and traders have learnt that 
|the momentum of years of unchecked progress is 
|nearly exhausted, and that a new stimulus is 

wanted, and when our Government has awaked 


| 

| to the importance of doing as much for its 
| traders as foreign Governments do for theirs. But 
to the labour question there is no end, and all 


that can be hoped for is that arbitration may take the 
place of strikes and lock-outs, and that changes, as 
they become necessary, may be wrought by peaceful 
means. The worst symptom of all the struggles of 
the past year has been the tendency to employ the 
national strike for petty ends. In order to secure 
their objects the unions are prepared to throw the 

whole industry of the country into chaos, even if 
that object be no more than the reinstatement of a 
‘couple of labourers. Such conduct shows an entire 
lack of the sense of responsibility. The existence of 
such powerful organisations as trade unions is only 
tolerated by the State under the understanding that 
they recognise the great responsibilities which attach to 
| the possession of such powers, and do not employ them 
for base uses or to the general harm. Under no other 
conditions is it conceivable that the liberties which 
have been given by law to the unions could ever have 
received the assent of Parliament and the Crown. But 
| now that the unions, possibly under political influence, 
| are showing a disposition to exert their whole force on 
trivial pretexts, and have transformed their liberties 
into licence, the country is demanding in no uncertain 
way that their powers shall be curtailed. After 
the dock and railway strikes there was a general out- 
cry against picketing, and nearly every chamber of 
commerce in the country passed resolutions calling 
upon the Government to repeal the notorious Act of 
| 1906, which legalised the interference of a union with 
the liberty of a workman, and made the funds of 
|the unions safe against any liabilty for damages. 
There have, moreover, arisen several bodies of 
employers whose whole object is to work unceasingly 
| to restrict the licence which unions now enjoy, W hilst 
there is one which offers to meet force with force by 
| sending out counter-pickets on demand, and the 
| appointment of a Royal Commission to inquire into 


| deal exclusively with members of the combination. | the whole matter is receiving consideration. 





The arrangement is not without its drawbacks, 
but it will te interesting to see how it works in prac- 
tice, <A still more remarkable proposal was that 


_ 


| But the Government has no desire to seek trouble 


'with labour by a revision of the Trades Disputes 
Act, and it is seeking to avoid that issue by the 
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increase of conciliation. 


influence to bring employers and strikers together to | restored, but in the South there was far less difficulty. 


settle their differences by discussion, and that it has 
been successful in many instances we freely admit, 
but that its interference is wise on all occasions there 
is much reason to doubt. It has, however, esta- 
blished during the year a new instrument for dealing 
with disputes which may prove useful. It is based 
on the proposal of Sir Charles Macara, and is practi- 
cally an assembly of representatives of all the great 
industries. It is to be known as the Industrial 
Council, and will be called periodically, under the 
presidency of the Chief Industrial Commissioner. 
Such a body, being representative of the whole trade 
of the country, will carry enormous weight, and if it is 
not borne down by its own substance should effect 
great good. But, after all, it is to the men them- 
selves that we must look. The success of conciliation 
depends in nearly all cases upon the keeping of a 
bargain; if the bargain is broken then conciliation 
falls to the ground. The greatest strike of the year, 
the railway strike, would never have occurred if the 
men had stuck to the bargain made after the crisis 
of 1907. If we might depend upon them honestly to 
keep any bargain made on their behalf by their 
plenipotentiaries, then it would indeed be possible 
to settle nearly all the disputes by consultation, and 
to be assured that permanent peace would result. 
We can ask for no greater gift from 1912 than that 
it should once more make bonds and agreements 
sacred, for then we might look forward with certainty 
to the decrease of the embittered and foolish strife 
between two powers which united are irresistible, 
Capital and Labour. 


LABOUR. 


The Railway Strike. 


For the beginning of the railway strike we have 
to go back, as said above, to the year 1907. In 
August of that year a crisis was caused by the four 
railway trades unions, headed by the Amalgamated 
Society of Railway Servants, demanding recog- 
nition by the companies, and the granting of an 
all-grades programme. The crisis continued till 
November 6th, when the parties were brought to- 
gether at the Board of Trade. and a scheme of con- 
ciliation was drawn up. This scheme established 
two boards, to which the men’s representatives 
were elected from the men by the men themselves. 
One of these boards dealt with sectional questions, 
and any matters that it could not decide it sent to the 
second or central board, which in turn referred them, 
if necessary, to an independent arbitrator. Before 
the arbitrator the men might have what representa- 
tive they pleased, whilst on the conciliation boards 
only servants of the company could.-sit. The 
scheme was to remain in force till 1914.= From the 
first it did not work very well. The sectional boards 
effected but little ; too many matters went on to the 
central board, and thence not infrequently to the arbi- 
trators, who were not always consistent in their rulings. 
But the difficulties were not so great thatthe scheme 
could not have run its course, at the conclusion of 
which it might have been modified. The meri, however, 
in the course of years grew discontented. Mr. 
Richard Bell, who had signed the 1907. contract, 
had been practically forced to resign, and Mr. Williams 
had taken his place. Mr. Williams had not the ex- 
perience or power of Mr. Bell, and he was unable 

possibly unwilling—to oblige the men to hold to 
their bargain. Agitators were abroad stirring the 
men up to strike, the seamen had just succeeded by 
a united effort in getting their demands granted, 
and the railway men were encouraged to believe 
that the companies had broken faith with them 
and had not kept to the bond of 1907. The agitators 
were successful, and on August 15th the four rail- 
way unions suddenly declared their intention of throw- 
ing in their lot with the other transport workers, 
dockers, carters, &c., then on strike, unless the com- 
panies granted the national programme and recogni- 
tion. 
the companies. They, of course, rejected the 
demands, and called upon the men to adhere to the 
bargain of 1907, but of the principal railways, the 
London and South-Western alone remained wholly 
loyal. On all the others a great number of men 
left work on August 17th. The suddenness with 
which the blow had been delivered had the anti- 
cipated effect, and for a time there was great dis- 
location of the railway system; but troops were sent 
to assist the police in the maintenance of order and 
to protect railway property, and by degrees many 
services were again being run with something ap- 


Only twenty-four hours’ notice was given to | 
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More and more it uses its | days elapsed before the normal conditions were | These continued for several months in the districts, 


|and culminated in a national joint conference of 
miners and owners in September. The obstacle jn 
the way of settlement was the demand that a man 
should have the same wage when working in a bad 
place, getting little coal, and under conditions in 
which his labour could neither be measured nor 
weighed, as when working in a good place, getting 
a good output of good coal. The,matter was referred 
'back to the districts for settlement according to 
local customs. However, while negotiations were 
proceeding on the admitted grievance of payment 
for abnormal places, a demand was advanced for a 
guaranteed minimum daily wage for all mine workers, 
practically regardless of individual ability or output. 
At the miners’ conference in October it was reso ved 
“to take immediate steps to secure a minimum 
wage for all men and boys, without any referenc. 
to the working places being abnormal,” each district 
to formulate its own demands, another conferenc: 
to be held in November to hear reports and decide 
what action was to be taken. Therules of the Federa 
tion were also revised in order that a national strike 
could be declared in the event of any district failing 
to secure the desired minimum. At the special! 
November conference, it was decided to negotiate 
further before taking drastic action. Another con- 
ference was held on December 20th—2Ist; the reports 
from practically every district were to the effect 
that the owners were unwilling to concede the high 
minima demanded, and it was resolved to take a 
ballot vote of all the full members on the question 
of a national strike to enforce the principle of a 
guaranteed minimum wage. This is the first time 
such an issue has been brought to the test. The 
votes are returnable about the middle of January, 
and if the requisite two-thirds majority is cast for 
a strike it is probable there will be a strike about 
March Ist, for it is hardly conceivable that the owners 
will attempt to meet the men’s demands unless 
considerably modified. The only hope of peace lies 


One of the ugly features of the outbreak was the 
amount of picketing that was done and the violent | 
acts that were perpetrated, but the struggle was 
short, sharp, and, owing to the interference of the 
Government, indecisive. 

The promised Commission was immediately ap- 
pointed. Sir David Harrel was its chairman, Sir 
Thomas Ratcliffe Ellis and Mr. Gabriel Beale weighed 
on the side of the companies, Mr. Arthur Henderson 
and Mr. John Burnett on that of the men. After 
hearing many witnesses, the Commission issued a 
unanimous report, which proposed the abolition of | 
the sectional conciliation boards, and allowed the 
men to be represented on the remaining board by 
an outside secretary. The men, who had looked for 
recognition being forced upon the companies and 
were ready with the all-grades programme concealed 
under their coat-tails, were opposed to the accept- 
ance of the report, and for some time it was feared 
that trouble might again break out. Ultimately, 
however, they were prevailed upon to accept the 
report with certain modifications, and peace was 
restored. 


The Irish Railway Strike. 


Fired by the English strike of August, the Irish rail- 
way men in the following September found a pretext for 
a dispute in the action of a certain company in carrying 
timber consigned to it by merchants who were at logger- 
heads with union hands. The railway concerned, 
the Great Southern and Western, was told to refuse 
the consignments ; it replied that it could not do 
so legally, and the men came out on September 
16th, at once receiving support from several other 
lines. The men then changed their demand to 
recognition and the all-grades programme, but the 
companies were firm. The Government sent troops 
where they were required, and in a few days the 
strike fizzled out, the men returning by degrees to 








proaching regularity. 

But suddenly as the strike had begun it as sud- 
denly ended. Alarmed by the state of affairs and 
faced, so it is said, with complications and dangers 
abroad, the Government interfered, promised the 
men a special commission to inquire into the work- 
ing of the conciliation boards, and persuaded the | 
the strike on’ Saturday evening. 


laadar: > Praia 
ieader;s to raise 


The disorganisation in the North was such that many had a grievance, and negotiations were entered into, 


| tically an ultimatum to the coalowners. 


their work. There never was and never will 
more unjustifiable and stupid strike, and the fact that 
the 
done them and their unions much injury. 


Coal Trade Disputes. 


The year 1911 will rank as one of the most dis- 
turbed in the history of the coal mining industry, 
so far, though signs are not wanting that 1912 may 
| be even more disturbed. 
had to be given to a new and complicated Mines 
Regulation Bill, the compulsory establishment of 


Not only has attention 


rescue stations, and the controversy that has raged 


round the use of electricity, but labour and wage 


questions have provoked constant friction and much 
alarm, and the old year leaves a legacy of acute 
difficulties for the new one. 
of strikes, fierce agitation, unreasonable demands, 
broken agreements, and a succession of conferences, 
adjournments, and still more conferences, without 
settlements, have covered the whole of the past year. 


The Cambrian strike, South Wales, involving some 


13,000 men, which started in October, 1910, in defiance 
of an agreement secured and accepted by the men’s 
own leaders, was characterised by considerable 


violence in March, and continued till August, 1911, | 


notwithstanding the fact that a second “‘ agreement ”’ 
was made between the “leaders’”’ and the owners 
in May, when the highest officials of the Miners’ 
Federation declared that all that the men had origi- 
nally asked for was granted, and no serious grievance 
remained. The Cambrian dispute has left an ugly 
blot on trade unionism. 

In many other parts of the country there have 
been local strikes too numerous to record in detail, 
testifying to the deep discontent of the men. In 


the North of England, there has been ceaseless agita- | 
tion for the abolition of the new multiple-shift system, | 
sanctioned by the Eight Hours’ Agreement, and as | 


a step towards abolition the men in Northumber- 
land have dissolved the Conciliation Board, which 
worked with the greatest success for eleven years. 
The men in that county have also voted by a large 
majority in favour of a strike against the agreement, 


and the National Federation is pledged to support | 
| 4ft. 3in. diameter, and a pair of 3ft. Qin. trailing 
| wheels 


them. The Durham men, too, have voted to ter- 
minate their agreement, in order to get rid, if possible, 


of the obnoxious multiple shift, so we are threatened | 
with open revolt against the conditions of the new | 


law, even if we escape a strike over wage matters. 
In Yorkshire and other districts, there is trouble 
brewing over such grievances as Saturday afternoon 
shifts, rendered necessary by the Eight Hours Act. 
Overshadowing all such troubles as these, we have 


had throughout the year, and enter the new year | 


with, a great national minimum wage movement. 


This movement began with a demand for a fixed, | 


guaranteed, daily wage for hewers working in what 
are called ‘“‘abnormal places.”’ In January, the 
Miners’ Federation held a special conference, and 
decided to press in all districts for the average or 
minimum rate of wages, whichever was in operation, 
to be guaranteed to all men working in abnormal 
places, and the conference issued what was _ prac- 
The owners, 
while refusing to pay full wages for dead work in 
abnormal places, frankly admitted that the men 


be a 


leaders of the union lent countenance to it has 


Strikes and threats | 





| been put to work. 





| that on November 27th a “‘ George the Fifth” type 





in the possibility of the men being persuaded, within 
the next few weeks, of the unreasonable nature of 
their demands, and of the utter defeat that awaits 
them if they strike without just and proven cause. 


LOCOMOTIVE ENGINES. 





Very little has been done on British railways 
during the past year in the development of the 
locomotive. Labour unrest has left locomotive 
superintendents scant time for scientifie work; and 
rigid economy is dictated by demands for higher wages. 
Abroad there have been constructed on the Continent 
many colossal engines ; and in the United States a few 


| Mallet locomotives weighing as much as 200 tons and 


over—see Supplement—but these last are strictly ex- 
ceptional machines for exceptional work. All these 
have been fully dealt with, described, illustrated and 
criticised in our pages during the year. However, on a 
few of our principal lines developments have taken 
place which may be described here. It will be seen 
that compounding does not grow in favour, while 
superheating does. 


London and North-Western. 


The alterations which have taken place in the 
locomotives of the London and North-Western Rail- 
way Company during the past year have been a con- 
tinuation of the policy pursued during 1910, namely, 
the further utilisation of superheated steam, feed 
water heating and piston valves. 

During the year forty-three engines of the “ George 
the Fifth” type, fitted with superheaters, have 
In addition to this class, Mr. 
Cooke has just put on the line ten engines of the 
4-6—) type, with driving wheels 6ft. diameter, and 
boilers fitted with superheaters, for work on the main 
line north of Crewe. These engines might be termed 
“superheated ‘ Experiments,’’’ as, with the excep- 
tion of the cylinders and superheater, and one or 
two minor details, they are practically “‘ Experi- 
ments.’ A new type of side tank shunting engine 
has also just been turned out with cylinders 20}in. by 
26in. The engine is carried on eight coupled wheels, 


under a Webb radial axle-box. The 
valve gear employed is Joy’s, and the engine is 
fitted with a steam brake, vacuum pipes and ejector. 
The water capacity of the tanks is 1250 gallons, and 
the coal capacity of the bunkers three tons. The 
boiler is constructed to work at 160 1b. pressure ; 
the barrel is 5ft. 2in. diameter by 14ft. 6in. length, 
with a heating surface of 2031.25 square feet. The 
grate area is 23.6 square feet. The approximate 
weight of the engine in working order is 73 tons. 
It might be mentioned that the engine is fitted 
with a reversing lever, instead of the wheel usually 
adopted by the North-Western, and steam reversing 
gear. 

As regards feed water heating, the engines fitted 
with this are still under close observation ; there are 
no particulars for publication at the present moment. 

Regarding increased loads to be dealt with, there 
has been little, if any, alteration in the loading 
during the past year, and the same might be said 
of continuous runs. It is interesting to note, however, 
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of engine—No. 1595—working the 10.30 a.m. ex 
Kuston, was brought to a stand on Euston incline, 
owing to continuous slipping on a very greasy rail. 
In doing so, ten minutes were lost, but, with a load 
equal to 19} coaches, the engine made such excellent 
unning after once being assisted to the top of the 
bank, that the train arrived in Crewe at the right 
time, and also at Manchester. Another excellent 
run to record is that of “ Precursor,” No. 2111, 
which took a speeial from Euston at 1.29 a.m. 
on November 20th, reaching Crewe at 4.8 a.m.— 
a distance of 158 miles in 159 minutes. It is also 
worthy of note that during the past year there has 
been erected at the North Steam Shed, Crewe, what 
is believed is the first plant for mechanically loading 
locomotive tenders, without spade work of any 
description, in Great Britain. This plant is elec- 
trically operated, and has a capacity of 500 tons 
per day, being of the conveyor and overhead bunker 
type. 


Midland. 


On the Midland Railway probably the most note- 
worthy fact is that the use of the compound system 
has not been extended. It will be remembered 
that on no other railway in the kingdom has it done 
so well, securing a very considerable economy of 
coal in express passenger work. No more compound 
engines have, however, been built by Mr. Fowler. 
T'wo new goods engines, one fitted with the ‘ Swin- 
don’”’ and the other with a Schmidt superheater, 
have been turned out during the year for experi- 
mental purposes. The Swindon type has the 
same cylinders, but with a liner reducing the diameter 
to 19in., the boiler pressure being 175 lb. The piston 
valves are of the standard pattern for saturated engines 
and the cylinders are lubricated by sight feed dis- 
placement instead of a mechanical pump, as in 
the Schmidt pattern. Neither by-pass, cylinder 
relief valves, nor damper control valve, are fitted to 
this engine. A number of the passenger engines 
are being rebuilt with the Schmidt superheater, and 
Mr. Fowler anticipates during next year having thirty 
in service. 


Great Northern. 


There has been no change in the design of Great 
Northern locomotives during the last twelve months, 
but considerable progress has been made with super- 
heating. Fifteen new passenger engines of the 4—4—0 
type and fifteen new goods engines of the 0-6-0 
type have been fitted up with the Schmidt super- 
heater, in addition to which a few old engines have 
been converted to superheater engines—amongst 
others No. 271, the four-cylinder simple Atlantic 
engine built by Mr. Ivatt. This engine is now fitted 
with a pair of inside cylinders, 18}in. by 26in., and 
the outside cylinders and connecting-rods, &c., have 
been removed. 


London and South-Western. 


On the London and South-Western Railway, Mr. 
Drummond has found few changes necessary, the 
developments he has introduced during the last few 
years meeting all traffic demands in the most satis- 
factory way. Much has been done recently to intro- 
duce a variable blast pipe, but the drivers maintain 
that such things are of no use. They do not save 
coal and they do not help the fireman. As a result 
they are never used, therefore they are no longer 
fitted. Superheaters of the Trevithick smoke-box 
type are fitted freely. This type is readily accessible 
for the cleaning of tubes and suits the standard boiler 
without change, and it can easily be removed when 
repairs are required. It gives all the superheat 
deemed desirable, drying the steam thoroughly and 
yet avoiding the troubles entailed by very high 
temperatures. It is illustrated on another page. No 
compounding has been tried. The use of piston 
valves is extending, and the latest express engines 
have Walschaerts valve gear. The loading has not 
increased during the year, and the longest run is 
Waterloo to Bournemouth Central, 108 miles, with 
ten bogie coaches, in two hours. For this work a 
new locomotive has been designed. The first is 
numbered 443, and is illustrated in the Supplement. 


London and Brighton. 


On the London, Brighton and South Coast Railway 
traffic is increasing and loads becoming heavier. 
Various improvements are being tested. The use 
of, superheated steam is being extended to more of 
the passenger engines, the Schmidt being the type 
adopted at present. A smoke-box superheater is 
about to be installed on an express engine to test 
the merits of this type against the fire-tube system. 
Feed-water heating is extensively adopted, and ex- 
periments are in progress with a new type of tubular 
smoke-box feed heater, and also with the use of 
independent steam feed pumps to supersede the 
existing types, which are rams driven off the cross- 
head. A standard piston valve, 10in. diamcter, 
internal admission type, was adopted when super- 
heating was introduced in 1907, and is used on all 
engines constructed since that date, the valves being 
worked by the standard Stephenson link motion. 
A departure from this gear is being made, however, 
in the case of another 4-6-2 tank engine now being 
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built, which will be fitted with Walschaerts gear, 
outside, driving the valves through rocking shafts, 
the engine being otherwise almost identical with 
that completed last Christmas. We may mention 
that there is a tendency to increase the number 
of sixty-minute trains running between London and 
Brighton. 


Great Central. 


On the Great Central Railway, Mr. Robinson 
has introduced two new classes, one a 4-6—2 passenger 
tank engine and the other a 2-8-0 mineral tender 
engine, during the year. The former has cylinders 
20in. diameter by 26in. stroke, with 5ft. 7in. coupled 
wheels. The boiler is duplicate with that used for 
the “Sir Alexander ” class of 4-4-0 express engines, 
and the tanks have a capacity of 2280 gallons, with 
storage for over four tons of coal. The other class 
has cylinders 2lin. diameter by 26in. stroke, with 
4ft. 8in. coupled wheels, with the same boiler as is 
used for the Atlantic express engines. The 
engine is otherwise built to duplicate to a very large 
extent with the existing 0-8-0 class. Both these 
classes are being fitted with the Robinson smoke- 
tube superheater, the feature of which is the method 
of securing the superheating pipes to the steam header 


above and clear of the tubes. 
pipes on leaving the large smoke-tubes are bent 
up through a right angle and expanded directly 
into the header without the intervention of any 
screwed or flanged joint. The superheater pipes can 
be put into place and expanded or withdrawn un- 
damaged without in any way disturbing the header. 
These superheated engines are all fitted with 
piston valves, usually arranged for inside admission 
and driven by an ordinary link motion through rock- 
ing shafts, and with Robinson pressure release valves. 
These valves are placed on each end of each cylinder. 
They open automatically when steam is shut off, per- 
mitting air to pass freely into and out of the cylinder, 
so as to prevent both the formation of a vacuum 
behind the piston and compression on the return 


of the heavy pounding often observed in engines 
with non-collapsible piston valves when running 
without steam. Engines fitted with these release 
valves are noticeably freer in running without steam 
than those not so fitted. The release valve also 
opens to any required extent when under steam, 
should the pressure in the cylinder slightly exceed 
that in the steam-chest, and so acts as a most efficient 
means for the escape of priming water. Being steam 
and not spring controlled, it acts equally promptly 
at any pressure, and the pressure required to open 
it does not increase with the amount of opening, 
as is the case with spring-controlled relief valves. 
| One of four compound Atlantics under trial has 
| been fitted with a superheater without any altera- 
| tion being made in the cylinders, which are 19in. 
| high-pressure and two 2lin. low-pressure by 26in. 
| stroke. Forced lubrication is used on the high- 
| pressure cylinder and piston valve. Nothing has 
| so far been done in the direction of feed heating, 
| but a trial of an exhaust steam surface heater together 
| with a crosshead-driven feed pump will shortly be 


made. 


Caledonian. 





Mr. McIntosh tells us that no important changes 
have been made in the locomotives of the Caledonian 
Railway Company, but he is extending the use of 
superheated steam, and intends to have sixteen 
engines fitted in a short time. The economy in fuel 
| and water realised at first has been fully maintained, 

while the trouble of keeping the engines in repair 
has been very little, and certainly not more than 
normal. He is not extending the use of piston 
valves except on the superheater engines, where 
the lower boiler pressure renders them much more 
efficient than with the very high pressures on some 
of the saturated steam engines. Mr. McIntosh holds 
that there is no doubt about the great advantage 
and economy of superheated steam engines working 
heavy trains long distances without stoppages ; not 
only is there economy in the fuel and water, but 
there is also increased haulage power obtained. There 
is also a distinct advantage in the low pressure of 
the steam, which brings about a considerable saving 
in fire-box repairs, and engines which have been fitted 
with the superheater have certainly done splendid 
work. 


Glasgow and South-Western. 


This year the Glasgow and South-Western Railway 
Company had two engines built for it by the 
North British Locomotive Company, Limited, each 
fitted with Schmidt’s superheater. The type of 
engine selected for this experiment was the com- 
pany’s outside cylinder 4-6-0 class, and practically 
any alterations or additions were due to the intro- 
duction of the superheater, and were as follows :— 
The cylinders were increased from 20in. to 2lin. 
diameter, and were fitted with piston valves, 
mechanical lubricators and piston tail-rods, while 
the boiler pressure was reduced from 180 Ib. to 160 lb. 
Owing to the increased diameter of the cylinders, 
the clearance at some of the platforms was thought 
rather small, and the cylinders were therefore set 





stroke, which Mr. Robinson holds to be the cause | 





or collector, which is placed across the smoke-box | 
The superheating | 


| ing of a Weir pump and asmall condenser. 
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at an incline of 1 in 30. To meet the extra weight 
of the cylinders and superheater, &c., the bogie 
wheels were increased from 3ft. 3in. to 3ft. 8in. The 
question of valve gear having been carefully con- 
sidered, it was decided to retain Mr. Manson’s well- 
known arrangement of link motion and rocking 


| Shaft, which gives a very equal steam admission 


and release, and in practice has given good results. 
These engines are now working, with a group of others, 
the through express trains between Glasgow and 
Carlisle and vice versa. The weight behind the 
tender averages 250 tons, or a gross weight of 350 tons, 
and careful experiments have shown that, compared 
with the engines using saturated steam, the super- 
heater gives an economy of 18} per cent. coal and 
20 per cent. water. 

The engines in question are numbered 128 and 
129, and the latter engine, besides being fitted with 
the Schmidt superheater, was, in addition to the 
usual injector arrangement, provided with a simple 
form of feed-water heater designed by CG. and J. Weir, 
Limited, of Cathcart, Glasgow, the installation consist- 
The feed 
water is pumped through the condenser tubes and 
a certain percentage of the exhaust steam is led 
to the outer chamber of the condenser, and raises 
the temperature of the feed water to an average 
of 175 deg. Fah. The condensed steam passes in 
the form of water to the permanent way. In order 
to get this temperature the blast pipe orifice had 
to be reduced by 21} per cent. Careful experiments 
made with 129 working the same trains on certain 
days, injectors versus pump, showed that as compared 
with the injector, the pump and feed heater gives 
an economy of 8} per cent., and after an allowance 
is made for the steam used by the pump, this may 
be regarded as the theoretical economy due to the 
temperature; but Mr. Manson considers that a 
portion of the economy is due to the decreased weight 
of steam discharged through the blast pipe and chim- 
ney, easing the blast and causing less disturbance 
of the fire. It is, however, very easy to make a 
mistake about a saving so small, and we confess 
that we regard it as very doubtful, in the face of the 
augmented back pressure due to the reduction in 
the blast pipe. 


Great Western. 


On the Great Western Railway two new and 
extremely powerful classes of engines have been 
introduced during 1911, namely, 2-8-0 tank and 
2-6-0 tender engine, each having 18}in. by 30in. 
cylinders, the motion work and detail parts being 
interchangeable with existing engines. The former 
type is intended for mineral traffic, and has a flexible 
wheel base, 55}in. coupled wheels and a tractive 
force of 33,300Ib. The latter has 68in. coupled 
wheels, a tractive effort of 27,180 lb., and is designed 
for fast vacuum-fitted goods and heavy excursion 
traffic. All new engines and engines requiring new 
tube plates are being fitted with the Swindon super- 
heater. At the present time nearly 500 engines, 
passenger and goods, are running fitted with this 
superheater. 

It will be remembered that for a considerable 
period we have advocated the sending of the feed 
water into the steam space of boilers, particularly 
locomotive boilers and at a meeting of the Institu- 
tion of Mechanical Engineers, Mr. Churchward said 
that he would try the plan, but that there were diffi- 
culties which stood in the way of finding a place for 
the check valve, &c. During the year, however, 
we are glad to say, a way out of this difficulty has 
been found. Feed water is now being put into the 
boiler as spray at the top, under the safety valve, the 
clack boxes being studded to the safety valve casting. 
All engines are being so fitted, and close on 400 are 
already in traffic. 


Great Eastern. 


Four express engines on this line have been fitted 
for superheated steam, two with the Schmidt super- 
heater and two with the Swindon arrangement. 
These engines are of the standard four-coupled class 
with ordinary D slide valves, but they have specially 
designed boilers, and are provided with forced lubri- 
cation to cylinders and valves. The two engines 
fitted with the Schmidt apparatus have eighteen 
tubes 5in. outside diameter, and 158 tubes 1?in. 
outside diameter, with heating surface as follows : 
Tubes, 1157-4 square feet; superheater (elements), 
226 square feet; fire-box, 117-7 square feet ; total, 
1501-1 square feet. The two engines fitted with— 
the Swindon superheater have twelve tubes 5iin. 
outside diameter and 190 tubes 1?in. outside diameter, 
with heating surface as follows :—Tubes, 1244-7 
square feet; superheater (elements), 188 square feet ; 
fire-box, 118-1 square feet ;, total, 1550-8 square 
feet. All four engines have cylinders, 19in. by 26in.; 
boiler pressure, 180 lb. per square inch; grate area, 
21-6 square feet; and diameter of coupled wheels, 
7ft.; and all are fitted with an automatic damper gear 
to the superheater. 

The company is now building five 4-6-0 express 
engines with cylinders 20in. by 28in., a boiler pressure 
of 180 Ib. per square inch, a grate area of 26-5 square 
feet, 6ft. 6in. coupled wheels. These engines will 
be fitted with the Schmidt superheater, having 
twenty-one tubes 5}in. outside diameter and 19} 
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tubes fin. outside diameter, with the following | Swedish Diesel Motor Company, of Stockholm. This | 


boat again was kept to short tripsforsomemonths, but 
in the autumn took to herself an historic interest by 
| crossing the Atlantic, and is, we understand, now 
first engines fitted with piston valves, and these valves | giving satisfaction in regular service on inland water- 
will be 10in. diameter. The trains on the Great | ways. A third full-powered Diesel-engined ship is 
Eastern, especially in the height of the summer | the Italian Romagna, which was put on to the Trieste, 
season, are exceptionally heavy, and Mr. Holden tells | Ravenna and Fiume service late in the summer, but 
us that the loads of fifteen of the important main | was unfortunately lost in one of the November gales. 
line trains for Saturday, August 5th, 1911, although 
some of them were duplicated, work out to an aver- 
age of 300 tons behind the tender. In four cases 
the load was nearly 350 tons, and in another it was 
400 tons. There has been during the past year 
no difference in the train schedule with respect to 
length of continuous run, the longest runs without | 
stop being still that between Liverpool-street and 
North Walsham, 130 miles, and that between Yar- 
mouth and Liverpool-street, 1213 miles. 


heating surface :——Tubes, 1489-1 square feet ; super- | 
heater (elements), 286-4 square feet ; fire-box, 143-5 
square feet; total, 1919 square feet. They will be the 


with two sets of 400 horse-power Sulzer-Diesel engines, 
which gave her a speed of 12} knots, and she was 
described in our issue of December 22nd. The 
result of the inquiry which is now being held as to the 
cause of her loss will be awaited with much interest, 
though from what we hear we do not gather that it 
was in any way due to failure in the engine-room 


that it was entirely a question of ship and cargo. 
Whatever the cause, her loss is greatly to be regretted, 
|} as it is sure to give occasion for the opponents of the 
internal combustion engine to decry this form of 
motive power ; but what is of infinitely more import- 
ance, the opportunity of gaining valuable experience, 
| which is so particularly necessary just now, has been 
lost. 


Foreign Locomotives. 


Abroad the most noteworthy innovation has been 
the water-tube boiler locomotive introduced on the 
Algerian section of the Paris, Lyons and Mediter- 
ranean Railway. ‘The system was tried as far back as 
1905 at Creusot, and an engine was shown at the 
Nancy Exhibition in 1908. Quite fifty years ago | 
boilers were made in the United States with central 
flues traversed by water tubes. But these were not, | 
properly speaking, water-tube boilers. ‘Those intro- 
duced on the Algerian Railways by M. Robert are of | 
the Yarrow type. It may be worth while to say that 
the use cf water-tube locomotives of the kind was 
advocated in our leader pages some thirty years ago. 
The great trouble is the use of ordinary, not distilled 
water, and much ingenuity has been displayed in the 
arrangements made for keeping the tubes free from 
incrustation. The results have been, we understand, 
quite satisfactory, even with the very bad water 
alone available in Algeria. 

It goes without saying that the work of firing the 
enormous modern locomotive on long runs is very : a : 
heavy. Various attempts have been made to intro- | Suction Gas Engines. 
duce mechanical stokers. So far in this country they! The use of suction gas appears to have made less 
have met with no favour whatever. A very few locomo- | progress than was at one time expected, the leading 
tives have been fitted in the United States. But so | 
far nothing of any importance has been accomplished. | 
One of the two enormous “* Baltic * engines, recently 
illustrated in our pages, working the very fast and 


Auxiliary Engines. 


Another important application of Diesel engines 
was to the four-masted ship Quevilly, constructed for 
French owners, and fitted with two sets of 300 horse- 
| power M.A.N. engines as auxiliaries. 
about 6000 tons displacement, and will undoubtedly 
be the forerunner of many others of the type; the 
Diesel engine is so peculiarly suitable as an auxiliary 
even to-day, saving towage charges, defeating calms, 
and having no stand-by losses, while its want of 
proved reliability is, for this purpose, no disability, as 
even if deranged for any reason, the safety of the ship 
is not necessarily imperilled thereby. 


| a ship of 290 tons gross register, built by Eltringham, 
| of South Shields, for the Holzapfel Syndicate. She is 
: : : : | fitted with a set of six-cylinder 180 horse-power gas 
heavy Nord express trains, is fitted with a water-tube | engines, by E. 8. Hindley and Co., of Bourton, which 
boiler somewhat of the same kind as that on the | transmit their power at 450 revolutions per minute 
Algerian Railway mentioned above. The locomotive through a Féttinger hydraulic power transformer to 
has a mechanical stoker, the fuel used being dead | the propeller, which runs at a more reasonable 
slack, which is put on the grate by a fan, which blows | number of revolutions. The gas-producing plant was 
the dast coal into the fire-box through tuyeres. It is | supplied by the Power Gas Corporation, of Stockton- 
too soon yet to speak with certainty, but the result | on-Tees. ‘The ship has made a number of coasting 
so far seems satisfactory. | voyages, carrying coal, iron, &c., the consumption 
| varying from 25 ewt. to 33 ewt. of coal for the twenty- 

four hours. 
| making a trip in this boat, we are unable to say how 
| far the difficulties in connection with the variations 
| in the demand on the producer have been met. The 


MARINE INTERNAL COMBUSTION ENGINES. 





THE events of the past year all go to show what a 
keen interest has now been aroused, among technical 
men at all events, in the question of the application of 
the internal combustion engine to ship propulsion. 
Nearly every scientific institution which could by any 
means consider the subject as within the scope of its 
proceedings has had a paper dealing with some phase 
of the question. ‘This may be taken as only a straw 
which shows the way the wind blowing, but 
another quite unmistakable indication lies in the 
great number of important marine engine building 
firms which it now appears have taken, or are contem- 
plating taking out Jicences-to build marine engines of | 
the Diesel type. There is, on the other hand, very little 
in volume—though much in interest—that can be 
said as to what has actually been accomplished in this 
direction in this country at all events ; though, as we 
suggest, there is plenty upon which we can build | Bay; she is fitted with a three-cylinder 75 brake 
hopes for the future, and many of these proposals | horse-power two-cycle engine; with a compression 
should come to fruition in the early part of this year, | pressure which is claimed to be 135 ]b. per square 
when we shall deal with them as they deserve. |inch a mean effective pressure of 56-2 Ib. has been 

| obtained at 300 revolutions per minute, the consump- 
Long Voyages. | tion of coal being about 1-3 lb. per indicated horse- 

The most practical event of the year in this connec- | tpeent cro ear — — ee eee 

tion was, to our mind, the putting into service of the | °° PRS. re ee See yews 

I g 

Diesel-engined tank ship Vulcanus—see Supplement 

built by the Nederlandsche Fabriek of Amsterdam 
for the Nederlandsche Indische Tankstoom- 
boot Maatschaapij. This boat, which we described 
fully in January is, it will be remembered, of 
1900 tons displacement, with a carrying capacity 
of 1000 tons, and is fitted with a 500 horse- 
power six-cylinder four-cycle Diesel engine, built 
by the Nederlandsche Fabriek. After some six 
months’ work in short coasting trips to gain expe- 
rience and confidence, she made a nineteen-day run 
to Constanza, a distance of just over 3300 miles, on a 
consumption of 2-15 tons of oil per twenty-four 
hours at a speed of about 7} knots. So successful 
has she proved that a pair of ships of double the horse- 
power are now under construction for the same 
owners by the same builders. A bigger but less 
powerfully engined boat is the Toiler—see Supple- 
built by Swan, Hunter and Wigham Richard- 


which we have come across during the year was the 
Progress, an old Service boat, fitted with a three- 
cylinder double-acting two-cycle gas engine, designed 
by Mr. C. H. T. Alston, which we described last May. 
We expressed admiration for this engine, particularly 
for the closeness with which it followed ordinary 
steam engine practice, for the compressed air govern- 
ing arrangement and the simplicity of the reversing 
arrangement, which was by a single lever. As we 
said then, it was only experimental, and the results of 
the experience gained with it have not yet been 
embodied in the new engine ; but this we shall hope to 
deal with later. ‘Two or three small installations of suc- 
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States. 
length, has been in regular service in Chesapeake 





Work in Hand. 


With regard to continental marine work generally, 
| apart from the Quevilly, the Romagna, and innumer- 
| able submarine engines which have been built for the 
| French, German, Italian and other Governments, 
there is not a great deal to report as to actual results, 
though, as will have been gathered from our series of 
articles in December, an enormous amount of work is 
in progress, such as the Woermann liner, which is to 
have twin-screw, double-acting engines of 2400 com- 
bined horse-power, one set built by the M.A.N., and 
the other by Messrs. Blohm and Voss ; the Hamburg 
South American liner, which is having her twin-screw 
machinery built by Sulzer ; La France, a huge sailing 
ship, which is having auxiliary engines built by 
Schneiders; the oil tank 1100 horse-power ships 
being engined by the Nederlandsche Fabriek ; the 
Selandia and her sisters, to have twin-screw Burmeister 
and Wain engines of 1250 horse-power each, for the 
East Asiatic Oil Company ; and thetwin-screw 4000-ton 
oil tankers for the German Petroleum Company, which 


ment 


son, Limited, with a carrying capacity of 2500 tons, 
and fitted with twin-serew engines of 350 combined 
horse-power of the two-cycle type, built by the 





This combined passenger and cargo ship was fitted | 


department, and we should not be surprised to hear | 


‘This ship is of | 


example built during the year being the Holzapfel 1., | 


As we have not had an opportunity of | 


only other practical example of the use of suction gas | 


tion gas have, however, been carried out in the United 
For instance, the Mary A. Sharp, of 66ft. in | 
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are to have engines of 750 horse-power each, built 
by Frerichs and Company under licence froin 
Professor Junkers, and two 9400-ton ships under 
construction by the same builders with 3300 com 
bined horse-power Junker engines. ‘Truly a good list, 
| though admittedly very incomplete, but it should 
inake a busy year. In this country interest wil! 
be centred on the 800 horse-power four-cylinder two 
cycle Carels-Westgarth engine under construction }y 
Richardsons, Westgarth and Co. for a 3000-ton capa 
city ship, and the eight-cylinder sets of four-eyck 
2500 combined horse-power engines being built by 
Barclay, Curle and Co. Something definite should 
also shortly be known as to the Diesel-Turbine combi 
nation which is on order for destroyer purposes at 
Thornycroft’s. Nothing will probably be known fo: 
some time as to what Vickers are doing on a large 
scale for cruiser work, nor are we likely to have 
details as to the submarine Diesel engines” whicl: 
they are turning out, but much has been and is being 
done in this direction, details of which we are con 
tent not to endeavour to make capital out of. 


The Line of Progress. 


So much for history and anticipations ; let us see 
what tendencies are indicated by, and what conclu 
| sions can be drawn from, such knowledge as has been 
made public. Experience has, to our mind, clearly 
proved that, as was only to be expected, the internal 
combustion engine has not yet reached the point oi 
equivalent reliability with steam; little derange 
ments have occurred and are to be expected to occur 
for some time yet, which only emphasise the demand 
‘for the utmost accessibility of all parts, and the 
wisdom of the policy of fitting twin screws in all open- 
craft. This latter point, also for the present, 
assists in meeting the difficulty as to the smallness of 
the power units which have reached a commercial! 
basis. As regards the economy or otherwise of the 
internal combustion engine as compared with that ot 
| the steam engine, we must admit that up to the pre 
sent we have seen no figures which can be considered 
in any way conclusive one way or the other, though 
many have been published, all, or nearly all, based 
not upon experience but upon estimates, in which the 
personal element is bound to have an undue influence, 
as is indicated by the fact that both forms of power 
have been proved to the satisfaction of their sup- 
| porters to be the most economical. Reliable figures 
in this connection should, however, be obtained when 
the Furness boat which Richardsons, Westgarth and 
Co. are engining has been at work for some time, as 
she is similar to a number of other ships fitted with 
steam machinery belonging to the same firm, and will 
run on exactly the same service, so that the compari 
son will be an exactly fair one as far as running costs 
are concerned, and a figure will be obtained for cost. of 
carriage per ton per mile, which is the conclusive figure. 
Even thus, however, the capital charges will not be 
entirely satisfactory, as the first cost of the Diesel engine 
is bound for the present to be very much higher than will 
be the case when more experience has been gained in its 
construction. Maintenance and fuel charges, too, are 
likely to decrease considerably for the Diesel engine 
as time goes on, and further improvements are intro- 
duced, while steam is getting nearer the end of its 
tether in this direction. 

As to the use of the two-cycle or the four- 
cycle engine, we do not think it is fair to say 
|that the advantage has been proved to lie defi- 
|nitely with one or the other, though the majority 
of builders apparently prefer the two-cycle —largely. 
no doubt, on account of the lower cost per horse- 
power and the larger powers which can be built with 
| present-day knowledge of the heat difficulties. As to 
| general features of design, the consensus of opinion 
among builders is almost unanimous in favour of the 
| crosshead type of engine rather than the trunk piston, 


sea 





| except for naval purposes, where weight and lack of 

head room call for the latter. How far this is due to 
the recognition of the prejudice which undoubtedly 
exists among sea-going engineers in favour of what 
| they are accustomed to, it is hard to say, but it is 
hardly likely that mere sentiment would be allowed 
to exert a great influence in a direction which leads to 
a considerably more expensive, heavier and higher 
| type of engine, and we are of opinion that the argu- 
ments used by Mr. J. 'T. Milton in his paper before the 
Institution of Naval Architects last spring are sound, 
and are the real determining factors; at the same 
time, as wejhave said on other occasions, we think 
that these prejudices are worthy of the closest con- 
sideration. 


Reversing and Transmitting. 


With regard to reversing, we think that where it is 
| decided that the best method of going astern is that 
the engine itself shall be capable of being started and 
run in either direction, compressed air has proved 
itself not to be open to serious defects to the ex- 
| tent at one time feared ; in fact, from our own obser- 
| vations of numerous cases, although made only under 
| trial trip conditions, it would certainly appear very 
| fairly to meet the requirements of the case. Again, 
| however, it can hardly be said as yet that it has been 
| definitely proved that a reversing engine is the best 
| method of going astern if the intermediate stages— 
| that is, the slow and very slow speeds—are also 
considered as a part of the problem, Certain it is, 
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that this is a factor which calls for very early and very 
careful attention at the present moment ; it has by no 
imeans been satisfactorily solved. Various transmis- 
sion systems, such as the Féttinger, Hele-Shaw, and 
Manly Hydraulic, the Mavor and Coulson—see the 
lectric Are in the Supplement—and Durtnall electric, 
and others, have been suggested and submitted in 
some degree to practical tests. ‘They are designed, of 
course, to give not only the reverse, but any interme- 
diate speed from maximum to zero, while the engine 
continues to run at an efficient speed. Such tests as 
lave been made, however, have not been so arranged 
as to give full scope to the possibilities presented, 
which allow of the motive power being divided into a 
number of separate units, all delivering into the trans- 
imitter or transformer, and each of these units being 
run at all times at approximately its maximum effici- 
ency, one or more of the units being, as a rule, entirely 
stopped, depending on the amount of power required at 
a given time, Until some such experiments have been 
carried out, allowing for loss of efficiency in the trans- 
mission and giving credit for increased efficiency in 
propeller and motors, any argument must be purely 
hypothetical. 


Deck Auxiliaries, Governing, &c. 


The difticulty of driving the deck auxiliaries has not 
yet been satisfactorily solved, though experiments in 
the use of exhaust gases for producing steam in a 
donkey boiler are about to be made in more than one 
case, such as the boats under construction by the 
Nederlandsche Fabriek and the Hamburg South 
America boats ; the boiler is heated by an oil burner 
when in port, and this may prove to be the solution. 
Certainly, if for nothing else, it looks as if the heating 
of the ships would force steam to the front for the 
winches and whistle. With regard to the steering 
year, we have already mentioned the possibilities of 
the Hele-Shaw hydraulic electric arrangement, de- 
scribed in a paper before the Naval Architects ; 
further experience which is now being gained with this 
vear on the s.s. Arama should give more definite indi- 
cation as toits value, Electric lighting would, of course, 
be obtained by a small internal combustion engine. 
Whatever the ultimate solution of the whole ques- 
tion of driving the auxiliaries, a solution is of great 
and growing importance in view of the increase in the 
sizes of ships to which internal combustion engines are 
being fitted. With regard to governing, we see no 
reason to depart from the opinions expressed in our 
leader of February 24th last year, though the matter 
must to a large extent remain one of opinion till such 
time as actual ocean tests have been made with inter- 
nal combustion engines of sufficiently large size to 
enable a definite conclusion to be reached. The 
double-acting engine has not yet received a great deal 
of attention ; indeed, it may be said that, with the 
exception of one firm on the Continent, the difficulties 
involved are being simply ‘ funked,’’ and yet it is 
perfectly obvious that it must come. Will the super- 
intending engineer, for instance, be content to stand 
idly by while there exists a chance of nearly halving 
the cost, weight and space per horse-power, of his 
irotive power, even at the risk of some initial mechani- 
cal difficulties. 

Finally, as to the possible maximum horse-power 
which can be obtained on a single shaft with present- 
day knowledge ; though a single engine of 1250 horse- 
power has actually run and given its power, while one 
of 2000 horse-power is under construction, and though 
rumour says that a three-cylinder engine of 6000 
horse-power has run and run well, it is, in our opinion, 
hardly probable that an order for a reversible marine 
engine of more than 500 horse-power per cylinder 
could be placed to-day as a commercial proposition, 
and under any sort of guarantee that the superin- 
tending engineer might reasonably ask for. 


RAILWAYS IN 1911. 


EXCLUDING those of the United States, which will 
be dealt with in a separate article, the construction 
of the railways of the world has made a considerable 
advance during the year under review. In the four 
divisions, United Kingdom, Greater Britain with 
the Protectorates, the Continent of Europe, and 
railways outside these limits, with which we deal, 
the second easily leads as regards amount and 
importance. 


The United Kingdom. 


In the Metropolis, the much-needed extension of 
the Central London Railway frem the Bank Station 
may find first place. The tunnels were expected 
to reach their terminus at Liverpool-street about 
the time this summary is published. The completion 
of the work on the tunnels, and on the station connec- 
tions, lifts, escalators, &c., so as to complete the 
line, is expected in June next. In connection with 
the extension of the line westwards from Wood- 
lane on the surface, which will be begun early in 
the year, the Great Western link which it is to join 
from Ealing-broadway eastward to the West London 
Railway, via North Acton and the direct Wycombe 
line is now in hand. Another tube extension is 
just begun. This is that at the Charing-cross end 
of the Charing-cross and Hampstead line, which is 
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being constructed in the form of a loop so as to 
connect by means of escalators, with the adjoining 
District Railway and Bakerloo ‘Tube stations. 

The District Railway in conjunction with the 
London and South-Western Railway has nearly 
finished the improvements between Ravenscourt-park 
Junction and Chiswick Park Station. Hitherto 
these two companies occupied the same lines between 
the former station and that at Turnham Green, 
where the Ealing traffic of the former company and 
the Richmond trains of the latter crossed on the 
level. By the improvements, which involve a number 
of new bridges, widening of the line with its bridges, 
and the reconstruction of two stations, the obstruc- 
tion to the heavy traffic on these lines will be removed. 
Within the limits of this work, an entirely new station 
at Goldhawk-road is being erected on the District 
half of the widened line. A smaller improvement 
on the District Railway is that of the installation, 
at EKarl’s Court Station, of the first moving stair- 
way in use in this country for railway purposes. 

The Euston to Watford line, with a branch to Crossley 
Green, is making steady progress, and in the southern 
suburbs the conversion to electrical operation of the 
London, Brighton and South Coast line to London 
Bridge via the Crystal Palace has been carried out. 
The insufficiency of the supply of current has pre- 
vented use of the electric system beyond the Crystal 
Palace. 

There is a considerable amount of reconstruction 
being carried out at several London stations, notably 
on the Metropolitan Railway, and the enlargements 
at Paddington and Waterloo, which have been some 
years in hand, are heing pushed forward. 

Outside London and suburbs, we record the con- 
struction in the north of the London and North- 
Western 3}-mile loop line from the Nuneaton branch 
at Bedlam Gate through Coventry city to the main 
line between Coventry and Brandon; the Lanca- 
shire and Yorkshire electric belt scheme from Liver- 
pool via Ormskirk to Southport ; the Midland devia- 
tion at Lancaster, including a viaduct over the river 
Lune ; the Great Central deviation at Keadly in con- 
nection with the new bridge over the Trent, and the 
Immington to Barton light railway, which was opened 
in May. 

Coming south, the Great Western Company has 
its Swansea district lines in active progress, as well 
as the widening works at Birmingham. These were 
opened in the early part of the year, as well as the 
Cardiff nine-mile railway extension from Heath to 
Treforest with some heavy works. 

In Essex, the first sod of the Thaxted—Elsenham 
light railway, 5} miles long, was turned on July 25th. 

In Ireland, the Cork City Railways are completed. 
By these the Great Southern and Western Railway is 
connected with the Cork and Bandon. There are 
two bridges across the river Lea, 

In Scotland, the Great Northern of Scotland and 
the Caledonian companies are enlarging, as a joint 
station, that at Aberdeen, which will have thirteen 
platforms, with an aggregate length of 24 miles. 
Work of a similar kind has been going on at Arbroath, 
where two 750ft. and one 300ft. platforms, with water 
supply and other works, were expected to be finished 
at the close of the year. 


Greater Britain and the Protectorates. 


Under this heading, owing to the extent and im- 
portance of its railway work, first comes the Dominion 
of Canada, and especially the trans-continental line 
referred to in some detail in our issue of November 4th, 
1910. The Eastern half is being constructed by the 
Dominion Government, and extends from Moncton in 
New Brunswick to Winnipeg, and the Western half to 
Prince Rupert by the Grand Trunk Pacific Company, 
which is to work the whole when complete. The Go- 
vernment portion has been practically completed from 
Moncton to Quebec, and to such an extent beyond 
that over three-quarters in length of the earthwork 
jand nearly that proportion of rails have been laid. 
The Quebec bridge, which is now under construction, 
forms an important gap in the continuity of this 
line. The western half has been completed well 
into the Rocky Mountains, while from the Pacific 
at Prince Rupert the work has been pushed forward 
| through heavy country to Hazleton, 185 miles from 
| the coast. The linking up of the interval between 
| the railheads has been contracted for. 

In more or less connection with this trans-con- 
| tinental line is the practically complete branch 
| from Lake Superior Junction to Fort William, and 
}a great number of branches and connections in the 
| Prairie country, including one to Prince Albert, 
| Regina to the international boundary, and to Moose 
| Jaw. The completion of the Great Union Station 
at Winnipeg should also be recorded. 

The Canadian Northern Railway is also steadily 
advancing from the eastern provinces to Vancouver, 
where it reaches the Pacific. Working westward, 
the line now approaches the Rocky Mountains, 
while from Vancouver towards the Yellowhead Pass 
a substantial advance has been made. Besides a 
great many branches and connections in the Prairies, 
this company is constructing an important exten- 
sion from Edmonton to Athabasca landing, and in 
the east a direct line between Ottawa and Toronto. 
Both of these lines are practically complete. 

The most important work of the Canadian Pacific 
is the connection giving direct access between Montreal 
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and the new grain port at Victoria Harbour, at the 
south-east point of Georgian Bay. This is effected 
by a line from the latter point to Bethany, near 
Peterborough, Ontario. It is to be open early this 
year. This company has had also a very large 
prairie mileage in cross lines north and south and 
branches under construction during the past year. 

Other Western Canadian lines to be noted are 
those of the Alberta Central Company, from Red 
Deer, Alberta, to Moose Jaw, Saskatchewan, and 
Calgary to Banff; the British Columbia Electric 
Railway Company’s line from Vancouver to New 
Westminster, via Burnably; and in Vancouver 
Island, the Port Alberni extension of the Esquimalt- 
Naniamo Railway. In the east, the Quebec-Saguenay 
line is being advanced along the St. Lawrence, and 
the Atlantic, Quebec and Western Railway is in 
progress, while considerable strides are being made 
with the Nova-Scotian extensions and branches. 

In Australia, the Mother State shows an unex- 
ampled progress, chief of which may be apportioned 
to the North Coast Railway, which ranks as a new 
main line, and the rest to several extensions and 
branches. According to the last annual report, 
190 miles of the former and 103 miles of the latter 
were under construction, and six branches, aggre- 
gating 115 miles, were opened; 243 miles had been 
authorised. In Victoria, five lines amounting to a 
mileage of 211 were under construction, and three 
lines, making up 86 miles, were authorised. Four 
lines in South Australia, amounting to 290 miles, 
were under construction at the close of the financial 
year. 23 miles had been opened. Western Australia 
opened eight lines, amounting to 234 miles, and had 
under construction on June 30th nine lines of 
354 miles, two comprising 71 miles having been opened 
since, while six lines aggregating 507 miles have been 
authorised. In Queensland, 207 miles were opened 
and a large mileage is in hand. 

The Transcontinental Railway from Port Augusta 
to Kalgoorlie, 1063 miles, has been authorised by 
the Commonwealth Parliament, and the question 
of its gauge, which was the subject of much contro- 
versy, settled to be 4ft. 8jin. New Zealand opened 
seven small lines, only amounting to 45 miles, but 
has considerable construction in hand. 

There has been a substantial advance in construc- 
tion under the amalgamated management of the 
Government of the Union of South Africa. In the 
report dated May 3lst last, it was shown that in 
the Cape Province seven lines were in hand, com- 
prising 230 miles. Four of these have been opened 
partially or wholly during 191]. The corresponding 
figures for Natal were three lines, 54 miles, all having 
been opened. ‘Transvaal had six, aggregating 383 
miles, four being partially or wholly opened, and 
the Orange River Colony, two lines, 35 and 59 miles, 
both expected to have been opened in 1911. The 
Standerton-Vrede line, 46 miles, connecting the 
two latter provinces, was expected to have been 
finished before the end of the year. The authorised 
lines amount to 110 miles in the Cape, 103 miles 
in Natal, 232 miles in the Transvaal, and 81 miles 
in the Orange River Colony. 

In Rhodesia, progress is represented by the con- 
struction of 85 miles of the Salisbury—Mazoe branch 
of the Blinkwater Railway, and 130 miles of the 
Rhodesia-Katanga Railway. The gauge, 2ft., of 
the Ayrshire-Lomagunda line from Salisbury to 
the 13-mile peg has been widened to 3ft. 6in. 

On the west coast good progress has been made. 
We learn from Messrs. Baker and Shelford that in 
Nigeria the ‘extension of the Lagos Railway to 
Northern Nigeria is well forward, the rails having 
reached Zungeru some months ago. The bridges 
over the Niger are still incomplete, a wagon ferry 
meanwhile maintaining the connection. ‘The line from 
Zaria to the Bauchi tin mines is in hand. It is 100 
miles long. 

On the Gold Coast, the Accra~Mangoase line is 
practically completed. In Sierra Leone, a branch 
line about 50 miles long is under construction from 
Boia towards the Rokelle River. 

In Egypt, the Zipthap and Zagazig line is in progress. 
In the Sudan, the line from Khartoum along the 
Blue Nile to Senaar and then westward across the 
White Nile has reached El Obeid. 

In British East Africa, a branch from the Uganda 
Railway at 282 miles from Mombasa has just been 
started 93 miles westward to the Soda Lake at Magadi, 
and in Uganda some progress has been made on the 
line from Jinga on Lake Victoria Nyanza towards 
Kakindu. 

India is divided into systems as far as railway 
finance is concerned, and the issue of an official 
return in May last showing railways under construc- 
tion gives the following information :—In the first 
place, railways in the hands of the State. (1) Eastern 
Bengal, comprising the Ganges Bridge and connect- 
ing lines and another line of 24 miles; (2) North- 
Western, six lines covering 392 miles; and (3) Oudh 
and Rohilkhand, two lines, 175 miles. These repre- 
sent a mileage of 591 miles and an estimated expen- 
diture of about £5,056,930. The lines in the hands 
of companies are much more extensive, and aggregate 
1871 miles, at an estimate expenditure of £10,195,000. 
Nearly one-half of the combined expenditure had 
been incurred at the date of the return. The new 
lines expected to be undertaken during the year, 
March, 1911 to March, 1912, on which some 
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expenditure had been incurred, consisted of six, 
aggregating 279 miles, by the State, and eleven, 
amounting to 306 miles, by the companies. The 
grand total amounts to 3047 miles at an expendi- 
ture of £18,203,700. 

After India and Burma naturally comes Ceylon. 
Four lines have been under construction in the 
island, the most important, owing to its being part 
of the future connection with India, being the 
Madawachi-Manar branch in the north-west. In 
the west, the Ragama—Negombo branch is being 
extended to Chilau. In the central high plateau, 
the main line is being extended about 40 miles to 
Passara, and the southern line to Ratuapura. 

With regard to the Federated Malay States, the 
line from Gemas northwards towards Kuala Kelantan, 
is being proceeded with. 


The Continent of Europe. 


The record for the year in this section of railway 
construction work is insignificant, especially if we 
except smaller lines which were unfinished at the 
date of last year’s review. 

The important underground railways of Paris are 
steadily. advancing toward completion. The last 
section of the “‘ Metropolitaine’”’ has been in hand 
with its two crossings under the Seine. The length 
between tae Pont de la Concord and the Opera was 
tinished early in the year. With regard to the Nord- 
Sud line, the extension to St. Ouen and to Clichy 
Gate has been under construction. With these ex- 
ceptions, the chief progress in France has been in the 
south. In June, the mountain electric line, Mont 
Louis,to Puigcerda, was opened. The Jaca—Oleron 
line connecting France and Spain, 57 miles long, 
is being proceeded with. This is a very heavy line 
with a long tunnel. Another railway between St. 
Girons in France and Lerida in Spain is of the same 
character, having 78 tunnels and 68 viaducts. 
Another frontier line expected to be opened in 
the present year is that from St. Sebastian to 
Hendaye. It will be operated by electricity. 233 miles 
have been added to the light railways of Belgium. 

In Germany, the chief works noted are the Bad- 
Homburg to Frankfurt-o.-M., a mono rail line on a 
combination of the Scherl and Brennan systems, 
the new station at Leipsig which, in hand since 
1902, is still far from complete ; and the electrification 
of the Leipsig-Bitterfeld and Magdeburg line. The 
Bitterfeld—Dessau section, about 18 miles, has been 


first taken in hand. The operation will be by electric | 


locomotives. Another electric line which is ex- 
pected to be open this year is that over the Mitten- 
wald between Bavaria and the Tyrol. 

Perhaps the most important and heaviest work 
on the Continent which has been continued through- 
out the year is that of the northern approach to the 
Simplon Tunnel, comprising the Létschberg and 
many other tunnels. The headings of the former 


met in March, and the Bietschthal has since been | 


negotiated. The monthly expenditure during the great 
part of the year is stated to have been about £40,000. 


Other Swiss constructions have been the electric | 


cable line up the Niesen, 6000ft. above Lake Thun— 
the gradient is at the rate of 68 per cent., and the gauge 


3ft. 4in.—the Eismeer to the Jungfrau Jock section of | 


the Jungfrau line ; 
Mont Cenis Tunnel. 
struction in Bulgaria. 

In Russia, there is a new connection being carried 
out between St. Petersburg and the Siberian Rail- 
way. 
and Tiumen to Omsk on the Siberian Transcon- 
tinental. Perm to Ekaterinburg was finished early 
in the year, and progress is being made with the rest. 
Also early in the year, the Government took over 
and opened the narrow gauge line from Herby on 
the German frontier to Kielce, via Czenstochowa. It 
is 81 miles long, and joins the existing Dombrowa- 
Vistula Railway at Kielce. There is a large amount 
of survey work in hand in connection with lines 
between the Siberian Railway and the Black Sea 
ports, also across the Caucasus Mountains. 


Central and South America. 


While no single work on a large scale outside the 
British Empire and Europe has been in progress, 
there has been a considerable aggregate of construction 
in almost every other quarter. Probably the greatest 
mileage is in Central and South America, and pro- 
minent_among these are the National Railways of 
Mexico, which have branches totalling over 400 miles 
under construction. In the island of Haiti, the 
Haitian National Railway Company has in hand a 
considerable mileage, amounting to 321. There is 
a line from north to south, beginning at Gonaives 
in the north-west to Port au Prince, and others 
with numerous branches. The lines are on 3ft. 6in. 
gauge. 

The link between the Guatemala and the Mexican 
railways, a 50-mile length, is under construction. 
The Pacific Railway of Colombia from Buenaventura 
on the Pacific to the valley of Cauca, and ultimately 
to Bogota, the capital, is completed to 60 miles from 
the coast, where a tunnel, nearly complete, occurs. 
Beyond this, about 15 miles, the line is well advanced. 
In Bolivia, the line from Tupiza to Ayuni on the 
Antofagasta Railway is in hand. 


and the electrification of the | 


This is from Perm through Ekaterinburg | 


Coming to Brazil, we note under the head of the 
Brazil North-Eastern, 186 miles, and the San Paulo 
Southern Railway, Santos to Santa Juquia, 100 miles. 
These are on the metre gauge. There are 248 miles 
of the Sorocabano and 235 miles of the Sao Paulo-— 
Rio Grande line, San Francisco on the Atlantic to the 
river Parana, of which the first section is complete. 
and the Madeira—Mamore, of which 94 miles were 
finished in 1910, all in vigorous progress. The line 
from Igarapara in the state of Sao Paulo to Uberaba 
in the state of Minas Geraes, and the extension 
from Jupia, which is the terminus of the North- 
Western Railway, to Corumba, are also in hand. 

In Ecuador, the Port of Bahia to the capital, 
Quito, has advanced as far as Calceta, 34 miles. 

Regarding the railway progress of Peru, contracts 
were let in spring for the construction of the Repar- 
ticion—Alpas extension of the Supe-Barranca line, 
while three lines have been opened, the Sicuani to 
Cuzco, the Oroya to Huanco, and the Yonan to 
Chilate. 

The Arica—La Paz, expected to be complete this 
year, is one of the most important of the many 
lines which have been in hand during 1911 in Chile, 
this particular railway extending into Bolivia at 
La Paz. The Longitudinal Railway, 400 miles, 
which is parallel to the coast, is another important line 
under construction. 

The Trans-Paraguayan Railway is one of consider- 
able length extending into Brazil, starting from San 
Francisco in that country and ending at Annunvion 
in Paraguay on the borders of Argentina, and total- 
ling 869 miles. A considerable portion of the Brazilian 
part has been started. 

In the Argentine, the Port Argentine line of the 
Great Central Railways, the extension to Salado 
River, 62 miles, of the Buenos Aires Western Rail- 
way from Bagnal to the west across the provinces 
of San Luis and Mendoza to Alvear in the latter 
province, and 180 miles of a further section of the 
La Plata—Meridiano Quinto Railway have been in 
progress. 

Some progress has also been made with the under- 
ground lines of Buenos Aires. 


Africa. 


The extension of the Cape to Cairo system into 
Belgian Congo has been opened to 165 miles beyond 
the frontier, while the Benguella Railway in Portu- 
guese Angola has advanced 124 miles. 

Progress in the German Colonies in different parts 
of Africa has been remarkable. In Togo, the Lome 
to Atakpame was to have been opened within the 
year, an extension to Tschiporva being contemplated. 
The Northern Railway in the Cameroons is being 
pushed forward, while the Keetmanshoop—Windhoek, 
Railway in South-West Africa, some of which was 
completed last year, is being extended 132 miles from 
the former point to Gibeon. There are also the 
Buala to Manenguba hills and via Edea to the Njong 
region. In German East Africa, the Usambara Rail- 
way was opened last year to the extent of 170 miles, 
| and further lengths are in hand. 

As to the French possessions in Africa, the line 
from Jibutil to the Nile, via Harar and Adis Abeba, 
was finished early in the year, and in Madagascar, 
| the line from Tamatave to Brickaville is in progress 











|of construction. 


Four new lines are under con- | 


Asia. 


Turning to the East, at the end of last year the 
Bagdad Railway was completed to Bulgurlu and 
extension beyond ihat point has been proceeding 
since. The Tjilatjap-Cheribon railway in Java has 
been in hand, as well as several branches to the main 
| line. 

The actual condition of construction in China, 
as affected by the state of civil war in which the 
country has been lately placed, is not clearly known. 
The following, therefore, must be understood to be 
the facts regarding that condition a few months 
ago, before the disturbances began. At the end of 
1910 there were open about 5200 miles, and working 
generally from north to south of the Empire, we find 
under construction the extension of the Peking- 
Kalgan, and the missing links of the Peking- 
Shanghai connection formed by the Tsinan and 
| Techau and the Yenchoufu and Suchaufu lengths. 
| Small portions of the main line Peking to Canton 
| through Hankau, which is completed to that point 
|from the capital are also in hand, namely, from 
| Wuchang, opposite Hankau on the Yangste Kiang 
| River, southwards; another isolated section from 
| Changsha southwards; and at the south end, from 
| Pachiang northwards to Shiuchau. Of the great 
| projected line westwards from Hankau to Chengtu, 
| only a small portion near Ichang has been constructed 
|during the year. The Changchun—Kiriu line near 
| Amoy is also in hand. The portion Kiukian to 
Nanchang of the future important line from the 
former to the ports of Swatow and Canton has been 
under construction. The Shanghai-Hangchow and 
the Canton—Kowloon lines have been opened. 

The Southern Manchuria Railway between Antung 
and Mukden has been undergoing conversion for 
some years from Sit. | Gin. to 4ft. 84in. gauge, and 
reconstruction in many, parts as to gradients and curves. 
The two end sections have been completed and the 








work on the centre division is being carried out. 
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The present mileage of Korea amounts to 674, an 
additional 310 miles being projected within the next 
five years. Included in the latter are the two follow- 
ing lines now under construction :—Seoul—Gensan, 
and Taidan on the Seoul—Fusan line to Kansau, 
with branch to Mokpo. 

In connection with the Southern Manchurian 
reconstruction already referred to, the Seoul-Wiju 
line is being dealt with in the same way. 

There is very little information regarding the 
railways in Japan. There are rather more than 
5500 miles open, with 271 in Formosa and 25 in 
Shaghalien. There is said to be 450 miles under 
construction. 

From Siberia there are occasional reports of the 
progress of the Amur Railway. 


BRIDGES. 





THE bridges of 1911, especially those at home, are o} 
comparatively small importance. The principal one. 
perhaps, is that on the transporter principle which was 
opened in October at Middlesbrough, over the Tees—se« 
Supplement. The main span is 570ft., with 160ft. clear 
headway and the anchor spans 140ft. each. The 
Warrington Bridge, over the Mersey, of reinforced 
concrete, on the Considére system, has been unde: 
construction. It is a single arch, 134ft. span, in 
eight ribs, The width is 80ft. having a 60ft. carriage 
road and two 10ft. footways. The estimate was 
£20,000. Another road bridge is that carrying 
Moorgate-street, Blackburn, over the Leeds and 
Liverpool Canal. It has a 40ft. span and 37ft. width 
of roadway, and replaces an older structure. A ferro- 
concrete bridge of six arches of three ribs each on 
five ferro-concrete pile piers—a somewhat unusual 
design—has been built over the river Stour. It is 142ft. 
long, with a width of 25ft. The Hennebique Company 
has built or has in hand in the United Kingdom several 
bridges—about twenty in all—for roads and footways 
of moderate size. As to railway work, there is the 
new Great Western bridge over the Towey River at Car- 
marthen, 385ft. long, in five 50ft. fixed spans, and one 
50ft. rolling lift—see Supplement. The piers are 7ft. 
cylinders in pairs sunk by compressed air. One is no 
less than 100ft. deep. The replacement at Sheffield 
of a 120-ton bridge over Princes-street, Brightside, 
by a 150-ton one in twenty-five minutes during Sep- 
tember deserves record. The Midland Railway 
traftic was only held up for an hour and three- 
quarters. Hennebique bridges have also been built 
for the Great Northern and London and South- 
Western Railways—a viaduct, 100ft. long, at Fins- 
bury Park, and a foot bridge at Kew Gardens. 

The most important structure to be noted in this 
section of our summary is undoubtedly the new Quebec 
Bridge, the progress of reconstruction being represented 
according to the last accounts, by the completion of the 
construction of the caissons—see Supplement. No. | has 
been sunk, No. 2 is being sunk, and No. 3 has been 
concreted. The bridge is not expected to be finished 
for the opening of the National Transcontinental 
Railway, of which it forms a part, so that the conti- 
nuity of communication will have to be established 
meanwhile by ferry. The Canadian Pacific Railway 
high-level bridge at Edmonton is well advanced, the 
lofty concrete piers being complete, and the steel 
superstructure in active progress. A similarly lofty 
bridge, 200ft. high and 600ft. long, is being built for 
the Canadian Northern Railway over the Pembina 
River at Entwhistle, and we have also to note in 
Canada the construction of the high-level railway 
bridge at Queen-street, Toronto, built jointly by 
the Grand Trunk, Canadian Pacific, Canadian North- 
ern, and the Toronto Railways. 

The Kordofan Bridge over the White Nile was 
opened too late to be noticed in our last year summary, 
namely, December 30th, 1910. The important ulti- 
mate connection between India and Ceylon has been 
advanced on the Indian side by the commencement, 
in the early part of the year, of the viaduct forming 
the extension of the southern Indian railway system 
towards Adam’s Bridge. There are one hundred and 
fifty-seven 40ft. spans, and one 200ft. Scherzer lift 
opening. It is expected to be opened in about 
twenty months. 

On the continent of Europe we note as opened 
in April last the Risorgimento Bridge over the Tiber, 
Rome. It is in one arched span, 328ft., with 32ft. 8in. 
rise and a width of 65ft. 6in. It is on the Henne- 
bique ferro-concrete system. The reconstruction 
of the Luxemburg Bridge over the Meuse at Namur 
has been in hand by the Belgian State Railways at a 
cost of £13,400. 

Bridge construction in the United States will be dealt 
with in a separate article. 


AERONAUTICS. 





Ln glancing back over the aeronautical events of the 
past year we are forcibly struck with the absence of 
dramatic effect. The contrast in this respect, which 
the year 1911 affords with its two immediate prede- 
cessors is very great, and to the casual observer, at 
least, it must appear that progress in aeronautical 
matters is at a standstill. There have been few events 
sufficiently spectacular to catch the public attention. 
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‘he vogue of the aeronautical meeting has departed. 
There have been no startlingly new inventions or 
departures from ordinary practice. It is by no 
means strange, then, that the sensation-loving public 
is losing interest in aeronautics, and is oblivious to 
the progress which has been made during the -past 
twelve months. That this progress has been real and 
yreat is certain. So long as there existed a demand for 
it from the public, the aviator was ready to risk his 
life on imperfectly designed machines, to undertake 
various daring manccuvres and to devote his whole 
attention to the elaboration of a successful programme 
rather than a thoroughly satisfactory machine. This 
influence has, fortunately, almost died down. The 
aviator has now time to investigate the real nature of 
his machine and of the many problems connected 
with his art. The aeronautical engineer, too, has 
leisure in which to exercise his skill in order to satisfy 
the aviator’s demands. Thus, as might have been 
predicted, the past year’s progress has been confined 
to the improvement of small details, the elimination 
of faulty designs, and the testing of fresh ideas. We 
have previously stated our belief that the limits 
within which flight is possible will be found in the end 
tu be very narrow. Already this view is being con- 
firmed. As time goes on there is brought out a clear 
tendency to the unification of types. Two or three 
years ago the hosts of designs in existence testified to 
the prevalent ignorance on the subject of the real 
principles of artificial flight. ‘To-day all the successful 
machines are first Cousins to one another, and the 
future will, we believe, still further emphasise the 
similarity. It is, however, earnestly to be hoped 
that there shall be no such slavish adherence to a 
standard as shall check invention and development. 


The Improvement of Details. 


There is perhaps hardly a single part of the aero- 
plane which has not been the subject of attention 
during the past year. From the landing chassis to 
the engine the improvement of detail has been in 
evidence. Foremost of all has been the search after 
satisfactory means for securing that desideratum of 
all aviators—automatic stability. The possibilities 
of the gyroscope for this purpose have been realised by 
many inventors, and while some of the proposed 
devices are more likely to defeat their ends than 
secure them, there is no doubt that we may reasonably 
expect the evolution of a practical means for the pur- 
pose in the near future. The rotary engine has next, 
perhaps, come in for most attention. The nature of 
the improvements sought here has been primarily 
the reduction of weight, the increase of trustworthi- 
ness, and the improvement of efficiency—for the 
aeronautical motor has in the past been notoriously 
inefficient. Elsewhere the elimination of the torque, 
due to the varying eccentricity of the pistons of rotary 
engines, has engaged the attention of inventors. This 
torque has previously been balanced by a counter- 
weight, but it seems possible by arranging, as 
M. Anzani does, two groups of cylinders, one 
behind the other, to balance the torque of one group 
by that of the other. The gyroscopic effect of the 
rotary engine is still a source of trouble, and to avoid 
it, while securing the characteristic benefits of the 
rotating cylinder system, an alternative inversion of 
ordinary practice has been proposed. In this the 
pistons are held steady while the cylinders reciprocate 
on them and communicate their motion to an over- 
head shaft. So far as we aware, it has not yet been 
proposed to utilise the gyroscopic effect of the rotary 
engine as a means for securing automatic stability, 
although it is clear that it might readily be possible to 
do so. In at least one direction a radical change of 
ideas has set in during the past year. There is a dis- 
tinctly increasing tendency to employ steel wholly or 
in large part for the framework in preference to wood. 
Thus, at the Paris Aero Salon, which opened on 
December 15th, out of forty-two machines exhibited 
six were constructed entirely of steel, five of steel and 
wood, and one of steel and aluminium. The frame- 
works of the remainder were of wood. One other out- 
standing feature of the same exhibition was the trend 
of design, towards enclosing the body so as to reduce 
the air resistance. This feature is probably to be 
traced to the success of the Nieuport monoplane in 
the French military trials. 


The Events of the Year—Great Britain. 


As we have already said, the past year is not dis- 
tinguished, like its two immediate predecessors, by a 
succession of dazzling performances. Here and there 
the attention of the public has been arrested by some 
notable event or occurrence, but on the whole the pro- 
gress made in aeronautical science during 1911 has 
been unaccompanied by any striking outward sign. 
In this country the first event of interest was the flight 
of M. Pierre Prier from Hendon to Paris on April 12th. 
Using a Blériot monoplane, he performed the journey 
without a stop in four minutes under the four hours. 
During May the Lebaudy airship was wrecked at 
Farnborough while landing, and the naval airship 
was ‘“launched’’ at Barrow. The latter 
returned to its shed a few days later without making 
any ascent. On June Ist the Aerial Navigation Bill 
was passsed by Parliament. The Bill confers on the 
Home-office the power of restricting aviators from 
flying over any area where the flight would be danger- 
ous to the public in general. On July 3rd no fewer 
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than eleven aviators flew across the English Channel 
from Calais to Dover. A twelfth crossed on the fol- 
lowing day. The event attracted considerable atten- 
tion, and in certain quarters an aerial invasion of this 
country by a foreign power was spoken of as a dis- 
tinct possibility in the near future. The aviators of 
July were, however, nothing more serious than com- 
petitors in the ‘‘ Circuit of Europe” competition. 
On July 22nd nineteen competitors started from 
Brooklands in the 1010-mile “Circuit of Britain ”’ 
contest organised by the Daily Mai. The course pre- 
scribed was from London to Edinburgh, thence to 
Glasgow, Carlisle, Manchester, Bristol, Brighton, and 
back to London. The majority of the competitors 
were soon eliminated, and interest settled down 
chiefly on four, namely, Conneau, Védrines, Valentine, 
and Cody. The two first-named completed the cir- 
cuit on the 26th of the month, their times being 
respectively 22 hours 28 min. 19 secs, and 23 hours 
37 min. 54 sec. Valentine completed the course on 
August 4th, and Cody a day later. On September 9th 
an aerial post was established for a week between 
Hendon and Windsor. The General Post-office 
co-operated in,the scheme, and altogether over 
100,000 letters and post-cards were dealt with. The 
proceeds were devoted to charity. On the 24th of the 
same month the naval airship was brought out of its 
shed at Barrow and immediately became a wreck. 


The Events of the Year—Abroad. 


One of the earliest important performances abroad 
was effected on January 30th, when Mr. Glen Curtiss 
set out from Key West intending to fly to Havana. 
He very nearly accomplished his object, and des- 
cended after an oversea flight of 125 miles. Towards 
the end of June, a Curtiss biplane was flown over 
Niagara Falls, and under the central arch of the 
steel bridge. In France, an excellent flight was 
carried out on February Ist by Captain Bellenger. 
Leaving Paris on a Blériot monoplane he flew 450 
miles to Pau in four stages. On the 10th of the 
same month, quite as notable a performance in 
another way was carried out by M. Champel. 
Using a Blériot monoplane, this aviator effected 
sixty-two landings in one day without damaging 
his machine in the slightest. March witnessed some 
extraordinary flights with passengers. On the 23rd 
Bréguet flew nearly two miles at Douai with eleven 
passengers. On the 24th Sommer carried twelve 
passengers, and on the 30th he flew with seven 
passengers a distance of 62 miles in 1} hours. These 
flights are certainly astonishing as they stand. They 
border on the incredible when we learn that in one 
case, the first-mentioned, the average weight of the 
passengers was 15 stone! On May 2lst the Paris— 
Madrid race was started. At the outset it was marked 
with disaster, and resulted in the death of M. Berteaux, 
Minister for War, and serious injury to M. Monis, 
the Premier. Védrines and Gibert were first and 
second respectively in the race. Each, it is reported, 
was attacked by an eagle while crossing the Pyrenees. 
The observation has not been verified. On May 
28th the Paris-Rome race commenced. Four com- 
petitors finished, Conneau on a Blériot monoplane 
arriving first at Rome on the last day of the month. 
On June 18th the European Circuit was begun. 
The total prize money in this great competition 
amounted to over £17,000. The course was from 
Paris to Brussels, thence to London, and back to 
Paris. Like the Paris-Madrid race, the start in- 
volved disaster, three aviators being killed. Conneau, 
Garros and Vidart were respectively first, second 
and third in the competition. 
Aeronautical Institute at St. Cyr, founded by M. 
Henry Deutsch de la Meurthe, was officially opened. 
In Germany attention has been principally concen- 
trated on the dirigible balloon Of these a never- 
ending tale of disaster has to be recorded. Thus, 
on March 16th, the Parseval VI. airship met with 
an accident, in which its envelope was destroyed. On 
May 16th the Ersatz-Deutschland was wrecked, 
and a day later, the Parseval II. suffered a like fate. 
On June 3rd the airship Ruthenberg was wrecked 
on its trials. On the 26th of the same month, the 
envelope of the Parseval V. was destroyed by fire, 
and on September 13th an exactly similar disaster 
befell the airship M 3. 


The Death Roll. 


During 1910 there were 29 lives lost in aviation acci- 
dents. The past year’s death roll comprises about 70 
fatalities. Although the total number of deaths has thus 
been more than doubled, there is little doubt that the 
practice of artificial flight is becoming really safer 
each year. On the basis of distance flown per fatal 
accident, we find that in 1910 each death represented 
3500 miles of flight, while in 1911 nearly 5000 miles of 
flight were performed for each fatality. It should 
also be noted that flights are now carried out in 
strong winds, whereas calm days were formerly 
chosen as far as possible for ascents. Again, men 
other than those exceptionally well fitted by tempera- 
ment and physique did not practice the art in past 
years, whereas to-day men and even women of quite 
ordinary gifts are taking it up. There is little doubt 
that the increased speeds of flight now common have 
operated in two contrary directions in this matter of 
safety. When in full flight high speeds very con- 
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siderably increase safety, but when landing they 
seriously increase the risk of accident. 


The Hydro-aeroplane. 


Without doubt the hydro-aeroplane is one of the 
most promising developments of the year. This class 
of machine, as is well known, is arranged to fly in 
the air or to skim along the surface of a sheet of 
water at will. For the latter purpose it is provided 
with one or more floats, which may take the place 
of the landing skids frequently found on aeroplanes. 
The early days of the hydro-aeroplane were hampered 
by the difficulty of constructing the floats at once 
sufficiently light, strong and water-tight. They are 
now made of several layers of veneer, and are some- 
times sheathed in brass. Among those working on 
the hydro-aeroplane we may notice Mr. Glenn Curtiss 
and the Wright brothers in America, and the Voisin 
Company in France. Two Curtiss hydro-aeroplanes 
were, it is stated, purchased by the United States 
navy during the past summer, and a further order 
has been placed by the Russian navy. The Curtiss 
machine is a biplane, provided with a single float 
capable of sustaining a weight of about five-eighths 
of a ton, without being submerged. Each extremity 
of the lower main plane is provided with an air 
cylinder to act as a buffer and a buoy when the machine 
tips during a flight over water. Some excellent 
flights have been reported in connection with the 
Curtiss hydro-aeroplane. In this country Messrs. 
A. V. Roe, of Manchester, are working on the hydro- 
aeroplane. Towards the end of November a machine 
of their manufacture made some successful flights 
at Lake Windermere. It rose from and descended 
to the water with ease, and is reported to have flown 
the whole length of the lake. 


The Dirigible Balloon. 


It is perhaps too much to say that the dirigible 
balloon as a practical means of attaining flight has 
at last been relegated to its proper place—the lumber- 
room of the inventor. There are still numerous 
hopeful people who cling to their faith in it, and who 
refuse to see in its essentially bulky mass and its 
unwieldy habits, the inherited predestination to failure 
and disaster. Thus, in spite of the ridiculous fate which 
befell the Barrow-built naval airship in September, 
a second vessel of a similar type, so it is reported, 
is to be constructed. Again, the fiasco with which 
the Vanimann-Wellman expedition ended in October, 
1910, has not borne its true lesson to the aspiring 
projectors of the expedition. A second attempt to 
cross the Atlantic on an “improved” air ship is 
about to be made. The army aircraft factory 
at Farnborough is still deeply engrossed in the study 
of the dirigible balloon, nor has Count Zeppelin as 
yet given up all hope of reaching the polar regions 
on one of his craft, or of establishing a service of pas- 
senger-carrying airships within the German Empire. 
Yet, in spite of these continued efforts to attain per- 
fection, there is no doubt that the past year’s events 
have, as a whole, gone very far to make the relative 
value of the aeroplane and airship clear to most. 
Nowheremore than at the French and German military 
manceuvres has the utility of the one and the futility 
of the other been more clearly shown and contrasted. 
It is for the Government of this country to read the 
signs aright and to direct its encouragement into the 
proper channels. 





| The Aviator and War. 


It is now held by most people that the aeroplane 
| will find its most useful sphere in times of war. At 
| the present moment aviators in general may be 
| likened either to mountain climbers or lion tamers. 
They indulge in aviation purely for its sporting attrac- 
| tions, or they risk their lives to please an audience 
| greedy of sensation, and to capture tempting monetary 
| prizes. But already the military side is tending to 
| absorb both classes and to apply their skill and expe- 
| rience exclusively to the purposes of war. All the 
| principal countries in the world are actively engaged 
| in developing the military aeroplane, and during the 
| past year several opportunities have been afforded 
| for studying its capabilities in actual warfare. It is 
| worth recording as the first use of an aeroplane 
| in war that during the Mexican rebellion in the early 
| months of the year an Antoinette monoplane conveyed 
| messages for the United States force patrolling the 
frontier. A Curtis biplane during the same rebellion 
flew over Ciudad Juarez while besieged and brought 
back reports to the American commander. Extensive 
use has been made of the aeroplane by the Italian 
Army in Tripoli, and even from China comes a report 
that an aeroplane is being used by the insurgents for 
scouting purposes. In this country a sum of £133,000 
is the estimate of expenditure on military aeronautics 
during 1911. Sixteen aeroplanes are in actual use, 
and many more are being ordered. As regards 
dirigible balloons, there are the Beta, Gamma, Delta, 
the Naval, the Lebaudy, and the Clément-Bayard 
airships, nominally on the strength. Of these, the 
first is not in use, the fourth is wrecked, and the fifth 
and sixth have been dismantled. In February an 
order was issued constituting an air battalion com- 
posed of 153 rank and file, 23 warrant and non- 
commissioned fofficers, 2 buglers; and 14 officers. In 
the United States £25,000 have been voted by the 








Senate for the purposes of military aeronautics. ‘The 
strength at present consists of six aeroplanes and one 
airship. A gun with a reported effective range of 
seven miles has been successfully experimented with 
as a means of defence against air craft. 1t is interest- 
ing to note that on January 17th a Curtiss biplane 
was flown across San Francisco Harbour to the deck 
of the cruiser Pennsylvania and then back to land. 
On turning to France, we find that it is here that the 
military aeroplane is being most energetically 
developed. ‘The Government voted a sum of £682,000 
during the past year for military aeronautical pur- 
poses, and besides this large sums have been provided 
for the same end by various patriotic towns and 
bodies. The French Army has at present 200 aero- 
planes, and seven airships. By the end of 1914 
it is believed that the army will have 1000 aeroplanes. 
An aeroplane contest was instituted by the Minister 
ot War in October, and as a result of the trial the 
Nieuport monoplane was placed first, the Deper- 
dussin monoplane second, and the Farman biplane 


third. Germany, so far, has done little to encourage 
military aeronautics, although Prince Henry of 


Prussia has recently been urging the expenditure 
of a million and a-half pounds upon aeroplanes. Of 
airships it reputedly possesses twelve, and of aero- 
planes 30 to 40. How many of the airships are 
actually in existence it is difficult to say, as the 
innumerable accidents which are recorded of them 
are confusing to sound calculation. Besides the 
attention which is being given in many parts to 
guns specially designed to attack air craft, the offen- 
sive side of aerial warfare is being developed in a 
somewhat startling direction.. The aerial torpedo 
has: become a reality. We hear accounts of an 
Australian invention of this nature, and also of some 
experiments on the same subject carried out at 
Stockholm. 


The British War-office Competition. 


We may fitly close this review of the year’s aero- 
nautical progress by summarising the recently published 
conditions of the forthcoming War-oftice competition 
for aeroplanes. The competition is bound to influence 
very largely the immediate development of aeroplane 
design and manufacture in this country. First, 
then, the aeroplane is to be delivered in a packing 
case not exceeding 32ft. by 9ft. by 9ft. in size. It is 
to be capable of carrying a live load of 350 Ib., in 
addition to instruments, &c., and oil and fuel sufti- 
cient to last 4) hours. Loaded in this manner, it 
has to fly for three hours, maintain an altitude of 
4500ft. for one hour, ascend 1lOOOft. at the rate of 
200ft. per minute, and attain a speed of 55 miles per 
hour in a calm. The machine must be able to plane 
down from a height of 1000ft. with the engine stopped, 
and during the descent to traverse a horizontal distance 
of not less than 6000ft. This condition, we may remark, 
has been unfavourably received in certain quarters. 
Other coaditions require that it shall be able to 
rise from long grass or harrowed land in 100 yards on 
a calm day, that it shall be able to pull up in 75 yards 
on smooth turf, provide accommodation for a pilot 
and an observer, and be able to stand still on the 
ground without being held while the engine is running. 
Two prizes, aggregating £6000, are open to the world 
in the competition. Six prizes, totalling £5000, 
are open to British subjects for aeroplanes manu- 
factured, engines excepted, wholly in Great Britain. 
At. least one condition of the trials will have an 
important influence on the choice of the motor to be 
employed. It is stipulated that silence is a desirable 
feature in the engine. In view of this, it is probable 
that the favourite Gnome motor will be seriously 
discounted, as it does not at present appear possible 


to fit an effective silencer to its rapidly rotating | 


exhaust ports. 


PROGRESS OF WARSHIPS AND MACHINERY 
UNDER CONSTRUCTION IN ENGLAND. 

Noting first, as in previous half-yearly “ reports,’ 

warship work completed and in hand in the Royal 


dockyards of the country, the record for the six | 


months ending December, 1911, is as follows :—Such 
steady progress was made with the construction of the 
battleship King George V. at Portsmouth Dockyard 
that she was launched on the 9th of October, and 
early in the following month was placed under the 
100 tons sheers to have her boilers put on board and 
side armour plates put in place. Great secrecy has 
been observed during the ship’s construction, for 
neither the usual Dockyard visitors nor even naval 
officers were allowed near the slip on which she was 
being built. 

The equipment of the battleship Orion progressed 
so satisfactorily that her steam trials were completed 
in October, with remarkably good results; the 
acceptance trial took place in November, and as she 
was laid down in November, 1909, she will have been 
completed throughout within two years. The ma- 
chinery of the cruiser Active, being all in place on 
board in August and ready for trial by the end of 
September, the basin trial took place on October 6th, 
with very satisfactory results, after which the vessel 
left Pembroke for Devonport, carrying out further 
official trials on the way. On her return to Pembroke 
she will be completed, the acceptance trial will take 
place, and the vessel be handed over. 


The trials all | 
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through have been exceedingly satisfactory, the 
horse-power developed on the full-power run having 
exceeded the contract by some 3000 horse, the maxi- 
mum speed being about 26 knots. 

The Amphion (cruiser), built at Pembroke, was 
launched on the 4th December very successfully. 
When launched, moreover, she was in a much more 
forward state than any previous warship at this 
dockyard, a larger amount of labour having been 
expended on her than is usual. The following are her 


principal dimensions :— Length,  385ft., beam 
4lit. 6in.; draught 13ft. Gin. (when loaded) ; 
and displacement 3360 tons. She will have 


stowage for 350 tens of bunker coal, in addition to 
that for oil fuel. Her propelling engines will be twin 
sets of turbines, to develop 18,000 horse-power, and 
to give her a speed of 25 knots. These will be fitted 
by the Parsons Marine Steam Turbine Company, of 
Wallsend-on-Tyne. Rapid progress has been made 
with her construction and the preparations for 
putting in the under-water fittings and boring out 
the propeller shafts brackets. Delay has been occa- 
sioned by the detection of a flaw in one of the 
brackets, but, unfortunately, not until after the boring 
had been effected. 

The armoured battle cruiser Lion, built at Devon- 
port Dockyard, ran her preliminary trials in Septem- 
ber, and after her machinery had had a good overhaul, 
her turbine blades been adjusted, and the propeller 
shafts fitted with new screws, on a further steam trial 
she shaped to make a record for “‘ speed ’’ for a vessel 
of her size. 
struction of the battleship Centurion, built on the 
slip vacated by the Lion, she having been launched 
on the 18th of November, 1911, her launching weight 
being 9000 tons, a record for Devonport Dockyard. 
The protected cruiser Chatham, built at Chatham 
Dockyard, whose keel plate was laid in January last, 
was launched on the 9th of November in a most 


battleship Africa was built—she being the heaviest 
vessel built in the yard. She is the first of a new type 
of protected cruiser, is 456ft. 6in. long, 49ft. 10in. 
beam, has 15ft. 9in. mean water draught, and 5400 
tons displacement. She is to be fitted with Parsons 
turbines of 25,000 indicated horse-power, steam 





burning either coal or oil as fuel. The vessel is to be 
ready for her steam trials in May next. 

The dimensions of the new cruiser laid down at 
Pembroke Dockyard on November 15th are: 
Length, 385ft.; beam, 41ft. 6in.; mean water draught, 
13ft. 6in.; displacement, 3360 tons ; and she is to be 
fitted with turbine engines of 18,000 horse-power, 
to give a maximum speed of 25 knots. The new 
battleship to be built at Devonport Dockyard 
to be engined by Hawthorn, Leslie and Co., and that 
at Portsmouth Dockyard by Cammell Laird and 
Co.; the latter firm is also to build the new 
submarine depét ship the Maidstone, the first 
“‘mother ship” specially constructed for the Royal 
Navy. She will be 350ft. long, have a beam of 45ft., 
and a displacement of 3600 tons. 
tenders, each of 935 tons displacement and 190ft. long, 
have also been built by the same firm. 

Turning now to the progress made in England by 
our private builders of warships and makers of their 
propelling machinery during the past half-year, we 
note that at the Elswick shipyard of Sir W. G. Arm- 
strong, Whitworth and Co., the third-class cruiser 
Weymouth has been handed over to the British 
Government, after completing her  trials—which 
gave satisfactory results—and left the Tyne for 
Portsmouth on the 27th of October. The British 
super-Dreadnought Monarch is now undergoing her 
trials at sea, after which she will return to the Tyne 
for completion. The Chinese training cruiser Chao-Ho 
was launched on the 23rd of October, and will be ready 
for her trials early in January, 1912. The construc- 
|tion of the Brazilian first-class battleship Rio de 
| Janeiro is now well in hand, very satisfactory progress 
| having been made with the erection of the vessel's 
| framing and the bulkheads. Work has also been 
| commenced on the new first-class batcleship ordered 
| by the Chilian Government. She will be a high-speed 
vessel, turbine driven, ard heavily armed, and has 
| been designed to comply in every respect with the 
| high standard of efficiency required by the Chilian 
| naval authorities. 
| At the St. Peter’s Works, Newcastle-on-Tyne, 
| Hawthorn, Leslie and Co., during the latter half of 
| the year 1911, completed and delivered to the cruiser 
| Weymouth and the battleship Monarch the boilers 
they had in hand for them. The Jackal (destroyer), 
| built at the Hebburn shipyard, has satisfactorily 
| completed her steam trials, and is now having her 
| machinery opened out preparatory to her acceptance 
trial, and being handed over to the Admiralty. 
The boilerstof the Tigress—a similar vessel to 
the Jackal—now being built. have been put on 
board before launching, The boilers turbines, 
&e., of the Chinese cruiser Chai Wo, built at 
Elswick, which were constructed at the Hebburn 
Works, have been put on board the vessel, and pre- 
parations are being made for her steam trials, which 
will take place in the course of a few weeks. The 
boilers for the battleship Centurion, which have been 
made at Hebburn, have been despatched to the dock- 
yard at Devonport, and the propelling machinery, 
which is well nigh completed, will shortly follow. 
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Rapid progress was made in the con- | 


successful manner—off the slipway on which the | 
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Two submarine | 





r 


5, 1912 


JAN. 


The boilers also for the cruiser Amphion have been 
delivered to the dockyard at Pembroke, where the 
ship is being completed. The order for the three 
torpedo-boat destroyers of the 1911-12 programme 
have been placed with Hawthorn, Leslie and Co. 
The “ hulls” will be built at the Hebburn shipyard, 
and the “ turbihes,’”’ which are of the Parsons type, 
at St. Peter’s Works. The order for the turbine 
machinery and boilers for the new battleship to bi 
built at Devonport Dockyard has also been placed 
with the same firm, the turbines to be of the Parson- 
type and the boilers of the Yarrow type. During the 
past six months Palmer’s Shipbuilding and Iron Com 
pany, at its Hebburn shipyard, has been solely 
engaged in the building of the battle cruiser Queen 
Mary for the British Government, still on the stocks 
at Jarrow, and with which satisfactory progress is 
being made. 

Yarrow and Co., at their works at Scotstoun, 
| Glasgow, report that of the two destroyers Archer 
and Attack being built for the British Government, 
the Archer has been launched, and will be running her 
trials shortly, and that the Attack is ready for launch. 
jing. The destroyers Firedrake, Lurcher, and Oak, 

for the same Power, are still on the stocks, and will 
not be launched in 1911. The torpedo boat built 
| for the Danish Government passed her official trials 
| successfully, and is now in service in Danish waters. 
| The machinery for the torpedo-boat destroyer which 
| the Portuguese Government is building in Lisbon is 
| still in hand. 

Cammell Laird and Co., of Birkenhead, in recording 
| their warship work for the past six months of the year, 
|report that the destroyers in hand for the British 
Admiralty are ready for trial; that the floating dock 
for the same authority is well in hand ; and that the 
four torpedo-boat destroyers for the British Navy 
are undergoing trials. Satisfactory progress is also 
being made with the hull and machinery of the battle- 
ship Audacious that they have in hand, as well as 
| with the construction of the cruiser Melbourne. 

John TI. Thornycroft and Co., of the Woolston 
Works, Southampton, have, since the end of last June, 
built for the British Admiralty for cruising purposes 
the special destroyer Acheron—one of two from the 
firm’s own design—fitted with a two-shaft arrange- 
ment of Parsons turbines, the vessel being delivered 

|in October. The trials of the Ariel, a sister ship to 
| the Acheron, have been carried out very satisfactorily. 
The machinery is now being opened out for examina- 
| tion, and the boat will be delivered this month. 
| Good progress is being made with the Diesel engines 
|for the special destroyer on order for the British 
Admiralty for cruising purposes, the first of its kind 
| placed by any Government. The same authority has 
also placed with Thornycroft and Co, an order for 
'four special destroyers, of the firm’s own design, 
but of which it is not as yet in a position to give 
details. It is interesting to note that all the above- 
mentioned torpedo craft are oil fuel fired, and that 
| their hulls, propelling engines, and boilers are all 
| constructed at the Woolston Works. 
The warship work effected by the Thames Ironworks 
| Company at its shipyard at Canning Town and engine 
works at Greenwich during the past six months is as 
follows :—The Nautilus (27-knot destroyer), built at 
Canning Town, having satisfactorily completed her 
trials, was handed over to the Admiralty in September, 
and the battleship Thunderer is rapidly nearing com- 
| pletion, and will proceed to sea for her official steam 
| and other trials early in the new year. At the engine 
| works at Greenwich the turbines, boilers, and principal 
| fittings of the second-class cruiser Chatham are com- 
plete, and being delivered to the dockyard at Chatham 
and fitted on board. 

As the battleship King George V., built at Ports- 
mouth, and the cruiser Amphion, built at Pembroke, 
have both been launched, the work of installing their 
machinery by the Parsons Marine Steam Turbine 
Company is now proceeding. The two special class 
destroyers Badger and Beaver being built at that 
company’s works at Wallsend-on-Tyne are now well 
in hand, and the trials of the Badger are expected to 
take place very shortly. 





| 
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LOCOMOTIVE SUPERHEATER, L. AND 58.W. 
RAILWAY. 

WE give above a drawing of the new form of superheater 
recently introduced by Mr. Dugald Drummond on the 
London and South-Western Railway. It is of the Trevi- 
thick type, and consists of two cast steel boxes containing 


a number of 2in. tubes, 8in. in effective length, and placed | ja ¥e peen pulled up. There would have been delay 


Each box serves its | 


in prolongation of the boiler tubes. 
own side of the engine. Steam enters by a breeches 
piece above, and is directed by baffles to the bottom of 


SUPERHEATER, 








the boxes, whence it rises to the steam pipe at the top. | 


As is well known, Mr. Drummond does not believe in| .. 
3 : . | express. 
superheat in the accepted sense of the word, preferring | 


rather to secure only perfectly dry steam. He is content 
with a temperature only 10 deg. to 20 deg. above the 
saturated steam temperature, and thus avoids much of 
the complication involved by lubrication for high tempera- 
tures. The drawing is so fully self-explanatory that no 
more need be said about it. The engine on which this 
particular “ dryer ”’ is fitted is a four-coupled bogie express 
with two cylinders, 19}in. by 26in., and 6ft. 7in. coupled 
wheels. 


THE COLWICH ACCIDENT. 


COLONEL YORKE’s report on the collision that occurred 
at Colwich on October 28th provides some items of interest. 
It will be remembered that as the North-Western Cunard 
special from Euston to Riverside Station, Liverpool, 
consisting of twelve bogie corridor coaches and weighing, 
with the two engines, 589 tons 10 cwt. 3 qrs., was approach- 
ing Colwich on the down fast line, where the gradient 
is 1 in 452 in favour of the train, the distant signal was 
at “clear,” but when the leading driver caught sight of 
the home signal, that signal was “‘on.’’ The reason for 
this was that a local train had been running in the same 
direction in advance of the special, but on the adjoining, 
slow line. The fast and slow lines converge at Colwich, 
and, therefore, trains on these lines must not be allowed 
to approach the junction simultaneously. The signal- 
man had, in the first instance, obeyed this rule. He 
had accepted the local train, i.e., allowed it to approach 
and therefore refused the special. But, apparently, 
fearful of the consequences of delaying the latter, he, 
later, accepted it before the local train had come to a 


| 


| as it means the introduction of facing points. 
such the Board of Trade was strongly opposed, and for 
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special came into collision with the local train. Two 
passengers in the latter had their legs broken, but no more 
serious results occurred. The natural thought is how 
such small errors of omission or commission lead to 
disaster. Had the signalman waited another minute 
before accepting the express, he would have seen that 
the local train did not stop, and the former would then 


but no danger. Possibly, too, the driver would not 
then have made his mistake, as, although there is no 
such suggestion in the report, our own opinion is that 
the driver was misled by seeing the signal off for the 


the Lancashire and Yorkshire last Whit-Monday. The 
prompt action of the drivers of the express in reducing 
their speed from a good sixty miles an hour to ten or 
fifteen miles per hour in a distance of about 500 yards 
was very commendable. But, in many ways, the most 
interesting part of Colonel Yorke’s report is where he 
suggests that safety points be inserted in the down slow 
line. All goods lines and sidings are provided with 
safety points at the outlet to the main line, but any 
siding, such as a bay or dock line in a station, that may 
be used for passenger traffic was never so “ trapped,” 


years its requirements for new railways said, ‘“‘ Facing 
points to be avoided as far as possible.” But this was 
withdrawn from the last issue, as the provision of safety 
appliances has removed the former fear. Now 
see facing points asked for in running lines. 


OBITUARY. 


SAMUEL BUCKLEY. 
WE regret to have to record the-death of Mr. Samuel 


and Taylor, Limited, Castle Ironworks, Oldham, at the 
age of seventy-four. Although he had been in failing 


teristic energy, continued to take an active part in the 





at his home in Oldham. He was born of humble parents, 


|a cotton mill, absolutely devoid of education. 


stand. This, in part, contributed to the subsequent | age of twelve he took advantage of the evening schools, 


accident, as the driver of the local train over-ran his 
signal, and passed on to the main line. When this hap- 
pened, the signalman threw his fast line signals to danger, 


| and was scarcely out of his boyhood when he held the 
| position of chief engineer at the Castle Mills. When he 
|reached manhood he entered into partnership in an 


Against | 


Such a thing happened at Windsor Bridge on | 


we | 
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work in the early days of what proved to be a long and 
successful partnership, was the construction of valves 
for the Oldham Waterworks. In 1865 the business had 
outgrown their works, and new shops had to be built 
on the site now occupied by the firm. Mr. Buckley was 
for some time the chairman of the Oldham Boiler Works 
Company. He was for a period a member of the Institu- 
tion of Mechanical Engineers, but ultimately resigned. 
He took a very active part in local public affairs, and was 
three times chosen as mayor of Oldham, and six times 
deputy mayor. As chairman of the Waterworks Com- 
mittee, Mr. Buckley did excellent service to his native 
borough by obtaining parliamentary sanction to the 
Castleshaw scheme in the face of much opposition. Later 
he became chairman of the Gas Committee, and had 
much to do with the erection of the gasworks at Hollin- 
wood. 





SHIPWRIGHTS’ COMPANY. 





At the recent meeting of the Education Trust Fund Committee 


| of the Worshipful Company of Shipwrights, the annual grants 


were made to the following Universities and Institutions for the 
purpose of providing scholarships and prizes to students in 
naval architecture :— 

The University of Glasgow, a scholarship given by the Wor- 
shipful Company of Fishmongers. 

The Royal Naval College, Greenwich, a scholarship given by 


| the Worshipful Company of Skinners. 


The University of Durham (Armstrong College) a scholarship. 
Sums of money for prizes, to be spent in books and instruments, 
were voted to the Portsmouth Education Committee, Devon- 
port Municipal School of Science and Art, Sunderland Technical 
College, Glasgow and West of Scotland Technical College, the 
Education Department, Chatham ; Sheerness Higher Education 


| Committee, Clydebank Technical Institute, Sunderland Techni- 


health for about twelve months, Mr. Buckley, with charac- | 


business until a week before his death, which occurred | 


cal College, Dumbarton School of Science and Art, London 


Buckley, chief of the well-known firm of engineers, Buckley | County Council School of Engineering and Navigation, and the 


Technical Classes at Wallsend. 
Among those members of the Committee who were present at 
the meeting of the Committee were the following :—Sir William 


| H. White, K.C.B., F.R.S., chairman ; Mr. T. L. Devitt, chairman 


| and commenced his working career at the age of six in | 
At the | 


but the special was too near, and, although the drivers | engineering business with Mr. James Taylor, and good | 


showed great vigilance and promptitude of action, the 


‘fortune soon attended their joint efforts. Their chief 


of Lloyd’s; Sir Philip Watts,K.C.B., F.R.S., Professor J. H. 
Biles, LL.D., Dr. Clement Godson, V.D., Mr. J. Bell White, 
Rt. Hon. Sir Edward Clarke, K.C., P.C., and Mr. 8S. J. P. 
Thearle, D.Se., the chief ship surveyor of Lloyd’s. 

Applications for assistance from young men studying naval 
architecture were laid before the Committee, but, owing to lack 
of funds, had to be refused. 
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ACCIDENTS OF 1911. 


THE year was unfortunately fuller than usual of 
accidents. To catalogue them all would be but dreary 
work, and we do not propose to do it. Views of some 
of the most important disasters are, however, given in 
one of our Supplements. They are all of them, doubt- 
less, too fresh in the minds of our readers to call for 
any lengthy description, but we may just briefly refer 
to them. First of all there is the Naval Airship, 
which was built at Barrow, and for which such great 
things were hoped in many quarters. Without 
having really “flown” at all, this unhappy vessel 
broke in half just after emerging from its shed on the 
morning of September 24th, and became practically a 
wreck. Then there was the terrible explosion on the 
French battleship Liberté, on September 25th, 
which turned this ill-fated warship into an indescrib- 
able mass of twisted scrap iron, and which has been 
shown to have been due to defective powder. The 
bursting of the Austin Dam, also depicted, which 
happened on September 30th, called forth a wide- 
spread outcry in the United States against the care- 
lessness with which such works as reservoir dams, the 
failure of which may threaten so many lives, are con- 
structed in that country. A lamentable accident, 
involving the deaths of fourteen persons and injuries 
to others, occurred on the morning of November 23rd, 
on the Chemin de fer de l’ Etat, near Montreuil-Bellay, 
France. The accident was caused by the entire 
collapse of a steel bridge just as a train was passing 
over it. The train was drawn by two locomotives, 
and these, together with a luggage van, a first-class 
coach, and two third-class coaches, plunged into the 
river, which was swollen by floods. The flooding, in 
fact, was probably the original cause of the accident. 
Fo:tunately the rupture of the air pipe applied the 
bre ke to the remaining portion of the train, consisting 
ef two second-class coaches and two luggage vans, or 
the death-roll would certainly have been higher than 
it was. Finally, we may mention the Hawke-Olympic 
collision, which occurred on September 20th, just off 
Cowes. This was certainly one of the most remark- 
able collisions of recent times, and as a result both 
vessels were severely damaged. The decision of a 
court of law, which tried an action brought against 
the captain of the Hawke, was given in favour of this 
gentleman, the pilot of the Olympic being found to 
blame. It has at least had the good effect of direct- 
ing attention to a little understood nautical pheno- 
menon, which for lack of a better term is known as 
suction. 


THE ROAD | BOARD. 


THE Road Board has cireularised the County Councils of 
England and Wales with reference to applications for 
advances towards works to be carried out during the next 
financial year, and has communicated to them a Minute of 
the Board with reference to road crust improvements, of 
which the following gives the gist :— 

The only powers which the Board possesses to make 
grants are those contained in the Development and Road 
Improvement Funds Act, 1909, and that Act expressly 
excludes from the category of improvements all works 
which fall within the description of “ ordinary repairs 
essential to placing a road in a proper state of repair.” The 
maintenance or repair of any road must necessarily 
involve the recoating or renewal from time to time as 
required of the wearing surface or surface crusts which is 
worn away by the effect either of traffic or of weather and 
natural deterioration or decay. It is necessary, therefore, 
to draw a distinction between works which consist of— 

(1) Strengthening or thickening the sub-crust or foun- 
dations, both of which may be included in the 
term ‘strength crust,’ or carrying out other 
works designed to permanently strengthen the 
road. 

(2) Substituting better and more durable material for 
inferior material previously used in renewals of 
the strength crust or the surface crust. 

(3) Laying down and steam rolling a wearing surface 
or surface crust in renewal of a damaged or 
worn-out surface crust. 

The Board considers that an obligation rests on the 
authority responsible for the maintenance of a road to 
maintain the strength crust as well as to recoat the surface 
or renew the surface crust with an adequate thickness of 
material when it is necessary to do so in order to keep the 
road in a proper state of repair, and that the cost of 
periodical renewals of surface crust is a charge which pro- 
perly falls on the maintenance account. 

In the case of roads which have to carry any substantial 
volume of modern traffic the practice of carrying out 
periodical renewals with inferior material, such as gravel, 
flints or soft limestone, although such material may be 
comparatively cheap in first cost, and binding with mud, 
is probably wasteful, and results in the total cost of periodi- 
cal renewals of surface crusts, spread over a term of years, 
being greater than it would be if, in effecting renewals, 
superior stone or other good surfacing material, treated 
with some kind of bituminous material for binding or for 
surface protection, were used. The Board is therefore 
desirous of assisting, so far as the funds at its disposal may 
permit, not only the strengthening of sub-crusts and 
foundations, but also the improvement of surface crusts by 
the use of superior surfacing material, and by the substitu- 
tion of bituminous-bound for water-bound material. It 
has now been so fully established that bituminous binding 
will substantially increase the life of wearing surfaces, that 
in future, in dealing with surface crust improvements, and 
in cases where the circumstances render the consideration 
relevant and material, the Board intends to take into con- 
sideration the effect of the improvement in reducing the 
cost of future periodical renewals, which are properly 
chargeable to maintenance account. 














| workmen of the Thames district. 


In the event of any highway authority hereafter | 


desiring to make an application for a grant or loan towards 
the cost of road crust improvement work, it will be required 
to supply, either with the application or prior thereto, 
such information that the Board may be informed as to the 
quantity and prices of material laid down on the roads 
maintainable by such authority and as to the expenditure 
on repairs and renewals in the last complete year for which 
such information is available, prior to the date of the 
application for a grant. The authority will also be re- 
quired to supply with or prior to any application for a 
grant towards road crust improvement work a statement 
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of a firm strong enough to undertake and complete &@ contract at 
ruling trade prices, and fully competent to give the Thames 
its best possible chance of establishing itself on an economic 
basis. Their Lordships do not feel called upon to express an 


| opinion upon the question of the hours worked upon the Thames, 


But it must be clearly understood that unless some substantial 
and responsible firm will undertake to construct these cruisers 
at prices closely approximating to those ruling in the trade, 


| the orders which are already overdue must promptly be given 


as to the length proposed to be recoated, and the expen- | 


diture proposed to be incurred on maintenance account in 
the year following that for which particulars may be 
given. 

General directions for surfacing an existing road with 
steam-rolled water-bound macadam have been prepared 
by the Advisory Engineering Committee, and have been 


issued under the authority of the Board by Waterlow and | 


Sons, Limited, London-wall, London, E.C., from whom 
they may be obtained. 

During the months of October, November, and Decem- 
ber, 1911, 


the Road Board, with the approval of the | 


i 


Treasury, made advances amounting to £33,787 from the | 
Road Improvement Fund to county councils and other | 


highway authorities. Advances by way of loan have 
also been made to the sum of £8173. In addition grants 
amounting in the aggregate to £490,413 have been indi- 
cated to highway authorities towards works of improve- 
ment, of which the details are still under consideration and 
discussion. 





THAMES SHIPBUILDING. 


Tue following official statement was issued by the 
Admiralty on Friday evening last :— 


During the past three weeks the position of the Thames ship- 
building industry has been engaging the attention of the First 
Lord of the Admiralty, and in the hope of relieving the immediate 
difficulty and of giving the industry another chance of life, 
negotiations have been opened between the Admiralty and a 
northern shipbuilding firm. The object of these negotiations 
has been to arrange with the firm in question a contract for the 
building of two protected cruisers, together with the engines, on 
the Thames at the regular trade prices established by recent 
competition. If this contract should be satisfactorily arranged, 
the Admiralty will consider favourably next year the placing of 
two destroyers, to be built on the Thames by the same firm at 
current prices, with the result that a substantial measure of 
employment and activity will be for the time being secured to 
the Thames. 

It should be noted that the amount of money actually payable 
in wages for the construction of two cruisers and their engines 
will approximate to the wage fund provided by the building of a 
battleship. 

The position is complicated, and no delay has been caused by the 
fact that the affairs of the company have passed into the hands 
of a receiver, and, further, a final settlement is dependent on an 
arrangement being come to between the northern firm and the 
The rate of wages is, of course, 
covered by the House of Commons Resolution, and in itself pre- 
sents no difficulty, but the firm in question will not in any cir- 
cumstances undertake the contract unless the men agree through 
their responsible leaders to work the same hours as are worked by 
other competitive firms. 

No effort is heing spared by the Admiralty to accelerate the 
progress of these negotiations, which it is hoped may reach a con- 
clusion in the first week in January. 


Asa reply to this communication, Mr. Smart, the 
Official Receiver for the Thames Shipbuilding and 
Engineering Company, has written as follows to the 
First Lord :— 


It seems to me a fitting time to state again in explicit terms 
that I am willing to become an Admiralty contractor for the 
express purpose of building two second-class cruisers, the con- 
struction of which the Admiralty have stated they are prepared 
to place at the Thames Ironworks upon the tender already sub- 
mitt 

I would suggest that the Admiralty make it a condition that 
I furnish satisfactory proofs that I can deal satisfactorily with 
this order from the financial point of view, and that my 
inclusion on the Admiralty list shall be strictly limited to the 
period required for building these vessels, and that I take all 
necessary steps during this time to secure such fresh lease of life to 
the company as is compatible with the interests of those I 
represent, while the Admiralty can easily satisfy themselves 
that the resources of the company are equal to the task of this 
construction. 

If the Admiralty will consent to this, and the Court authorises 
it, there will be no need for the immediate interference of any 
northern shipbuilding firm, but the work can be started at once 
and under the existing conditions of labour, viz., an eight-hour 
day, and time will then be given to negotiate other offers for 
the business, and to obtain the sanction of the Court to proposals 
for the permanent continuance of this important London 
industry, embracing as it does so many interests besides that of 
shipbuilding. 

In conclusion, I believe I am correct in stating that the 
Admiralty adopted a somewhat similar course some years ago 
in the case of Messrs. J. and G. Thomson, of Clydebank, whose 
business was ultimately purchased for a very large sum by 
Messrs. John Brown and Co., Limited. 

(Signed) Freprerick B. Smarr, 
Receiver and Manager. 


The Admiralty replied as follows to Mr. Smart’s 
letter :— 

Sir,— I am commanded by my Lords Commissioners of the 
Admiralty to acknowledge the receipt of your letter of the 
Ist inst. 

The circumstances of the case make it necessary for their 
Lordships to make public the terms of the tender submitted 
on behalf of the Thames Ironworks to which you refer. The 
price quoted on behalf of the Thames Ironworks for these two 
cruisers was £312,000 apiece ; the prices established by com- 
petition ranged from £269,000 upwards; but four firms in 
other parts of the country submitted tenders of under £280,000. 
The acceptance of the Thames tender would therefore mean 
a loss to the public of over £80,000 on these two vessels, as 
well as a complete departure from the principles approved by 
Parliament in regard to public contracts. It would not be 
possible to justify such a contract before the Public Accounts 
Committee of the House of Commons, or to reconcile it with 
fair and thrifty adminstration of public funds. 

Their Lordships are not aware of any new circumstances 
which would enable you to undertake the construction of 
these cruisers at prices which in any way correspond to those 
established by competition, nor are they satisfied that a contract 
of this importance could properly be assigned to a Receives, 
even if supported by substantial pecuniary guarantees. 

They have, therefore, sought to procure the intervention 





| Address 


elsewhere. 
I am, Sir, 
Your obedient Servant, 
(Signed) W. GraHaM GREEN?r. 


FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


JUNIOR INSTITUTION OF ENGINEERS.—The Institution of Elec. 
trical Engineers, Victoria Embankment, W.C. The Presidentia| 
on ‘ Engineering Considerations in Wireless ‘Tele. 
Commendatore G. Marconi, has been postponed. 

JEOLOGISTS’ ASSOCIATION OF LONDON.—University Colle ape, 
Gower-street, W.C. The following papers will be read :—* On 
the High Terrace Gravel and on a Palwolithic Implement 
Factory, Dartford Heath,’’ Mr. R. H. Chandler and Mr. A. | 
Leach. ‘‘On the London Clay and Bagshot Beds (Passaye 
Beds), and on the Gravel of Shooter’s Hill, Kent,’ Mr. A |., 
Leach. The lectures will be illustrated with lantern views 
8 p.m. The Council will meet at 7 p.m., and the Illustrations 
Committee at 6.15 p.m. 


SATURDAY, JANUARY 6ru. 
Piccadilly, 


graphy,” 


Roya Instrirution.—Albemarle-street, ", A 


| Christmas Course of Illustrated Lectures adapted to a Juvenile 





The Childhood of Animals.”’ Lecture V., ‘ The 


Auditory on “* 
Mr. P. Chalmers Mitchell, F.R.S 


Feeding of Young Animals,” 
3 p.m. 
MONDAY, JANUARY 8ru. 

Tue INstiruTe OF SANITARY ENGINEERS.—Caxton Hal!, S.W. 
“The Planning and Development of a Garden Suburb,” M: 
Michael Bunney. 8 p.m. 

Tue INSTITUTION OF MECHANICAL ENGINEERS : 
AssocIaTION.—Storey’s-gate, Westminster, S.W. 
gines,”’ Mr.G R. Dalkin. 8 p.m. 

TUESDAY, JANUARY 

Roya Instirution.—-Albemarle-street, 
Christmas Course of Illustrated Lectures ada 
Auditory on “* The Childhood of Animals.” 
Play of Young Animals,” Mr. P. Chalmers 
3 p.m. 

Tue InstiruTion oF Civit ENGINEERS.—Great George-street, 
S.W. “ Reinforced Concrete Wharves and Warehouses at 
Lower Pootung, Shanghai,” Mr. S. H. Ellis; ‘* The Direct 
Experimental Determination of the Stresses in the Steel and 
in the Concrete of Reinforced Concrete Columns,” Mr. W. ¢ 
Popplewell ;. ‘‘ Composite Columns of Concrete and Steel,” 
Mr. W. H. Burr. 8 p.m. 

WEDNESDAY, JANUARY 10ru. 

Royat Soctety or Arts.—John-street, Adelphi, W.C. 
Juvenile Lecture, “‘Soap Bubbles.” Lecture II., Prof. C. 
Vernon Boys, F.R.S. 5 p.m. 

Tue INSTITUTION OF AUTOMOBILE ENGINEERS.—-The Institu- 
tion of Mechanical Engineers, Storey’s-gate, Westminster, S.W. 
‘** Repairs to Steam and Petrol Vehicles,” Mr. D. J. Smith. 
8 p.m. 

THE 


GRADUATES’ 
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ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride's 
Institute, E.C. ‘‘ Notes on Hand Firing versus Mechanical 
Stoking,” Mr. J. F. Evans. 8 p.m. 

Tue Institution or ELEcTRICAL ENGINEERS—YORKSHIRE 
Locat Secrion.—The Department of Applied Science, The 
University, St. George’s-square, Sheffield. ‘‘Some General 
Principles Involved in the Electrical Driving of Rolling Mills,” 
Mr. C. Antony Ablett. 7.15 p.m. 


THURSDAY, JANUARY liru. 

Tue INSTITUTION OF AUTOMOBILE ENGINEERS : 
Secrion.—13, Queen Anne’s-gate, Westminster. 
Mr. A. E. Pettit. 8 p.m. 

ASSOCIATION OF MrininG ELEcTRICAL ENGINEERS: LONDON 
Brancu.—Junior Institution of Engineers, 39, Victoria-street, 
8.W. Discussion on the paper, “ Electricity in connection with 
Explosives.” 8 p.m. 

Tue Institution or ELectricat ENGINEERS. —Victoria 
Embankment, W.C. ‘Some General Principles involved in 
the Electric Driving of Rolling Mills,” Mr. C. A. Ablett. 8 p.m. 

THE Concrete InstituTE.—Denison House, 296, Vauxhall 
Bridge-road, 8.W. A Discussion will take place on two Reports 
of the Reinforced Concrete Practice Standing Committee, 
namely : (1) Report embodying suggestions on ‘* The Standard- 
isation of Drawings of Reinforced Concrete Work ;”’ (2) Interim 
Report on the “* Consistency of Concrete.” 8 p.m. 


FRIDAY, JANUARY 12rn. 


BatrersEA PoLyTEcHNIC.—Battersea Park-road, S.W. 
Measurement of Light,” Dr. J. S. Dow. 7.30 p.m. 


SATURDAY, JANUARY 13ru. 


Tue INsTITUTION OF LocoMOTIVE ENGINEERS.—St. Bride’s 
Institute, E.C. Annual General Meeting. 6.45 p.m. 


WEDNESDAY, JANUARY 17th. 


Royar Society or Arts.—John-street, Adelphi. 
MSS., Mr. Cyril Davenport. 8 p.m. 


THURSDAY, JANUARY 18ru. 

Royat Soctery or Arts.—John-street, Adelphi. Indian 
Section, “‘ The Old District Records of Bengal,” Rev. Walter 
K. Firminger, B.D. 4.30 p.m. 

Ipswich ENGINEERING SocieTy.—At the Museum, 
street, Ipswich. ‘‘ Petroleum and other Mineral Oils : 
History, Production, and Uses,” Mr. A. E. Kidner. 8 p.m. 


FRIDAY, JANUARY 191. 

BATTERSEA PoLyTECHNIC.—Battersea —o ** Tlumi- 
nation and its Measurement,” Mr. J. 8. Dow. 7.30 p.m. 

THE INSTITUTION OF ENGINEERS AND SHIPBUILDERS In Scor- 
LAND.—St. Andrew’s Halls, Glasgow. The ‘James Watt 
Anniversary Dinner. 

NorTHAMPTON INsTITUTE ENGINEERING Socrety.—North- 
ampton Institute. ‘‘ Reinforced Concrete Construction,” Mr. 
W. Hislop. 5.45 p.m. 

MONDAY, JANUARY 22np. 

Tue INSTITUTE OF SANITARY ENGINEERS.—Caxton Hall, S.W. 

“Smoke Abatement,” Mr. Lawrence W. Chubb. 8 p.m. 


Royat Socrery or Arts.—John-street, Adelphi. 
Lectures, ‘‘ Ocean Waves, Sea Beaches, and Sandbanks,”’ 
ture No. I., Mr. Vaughan Cornish, 8 p.m. 
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WEDNESDAY, JANUARY 24ru. 
Royat Soorety or Arts.—John-street, Adelphi. ‘‘A New 
Process for Hydraulic Separating and Grading,” Mr. W. J. Gee. 
8 p.m. 


FRIDAY, JANUARY 26ru. 
BATTERSEA POLYTECHNIC.—Battersea Park-road. 
and Reflectors,” Mr J.8. Dow. 7.30 p.m. 
SATURDAY, JANUARY 27ru. 


Tae InstiruTIon oF Locomotive ENGINEERS.—St. Bride’s 
Institute, E.C. ‘“ Application of Superheated Steam to Loco- 
motives,” Mr. H. P. Bray. 4.45 p.m. 

MONDAY, JANUARY 297. 

toyAL Socrery or Arrtrs.—John-street, Adelphi. Cantor 
Lecture, ‘‘ Ocean Waves, Sea Beaches, and Sandbanks,”” Lecture 
1I., Mr. Vaughan Cornish. 8 p.m. 

TUESDAY, JANUARY 30ru. 

Roya Society or Arts.—John-street, Adelphi. Colonial 
Section, “ Irrigation in South Africa,” Mr. W. A. Segg, M. Inst. 
C.E. 4.30 p.m, 

WEDNESDAY, JANUARY 3lsr. 

Tue INSTITUTE OF SANITARY ENGINEERS.—-Caxton Hall, 8.W. 
Presidential Address by Mr. Arthur J. Martin, M. Inst. C.E. 

Roya. Socrery or Arts.—John-street, Adelphi. ‘“‘ Recent 
Progress in Radio-Telegraphy,” Prof. G. W. Osborn Howe. 
8 p.m. 


* Shades 


FRIDAY, FEBRUARY 2np. 

BATTERSEA PoLtyTEcHNIC.—Battersea Park-road. ‘‘ Day- 
light and Artificial Lighting Compared,” Mr. J. 8S. Dow. 7.30 
p.m. 

FRIDAY, FEBRUARY 9ru. 

BATTERSEA POLYTECHNIC.—Battersea Park-road. 
of Artificial luminants,” Mr J.S. Dow. 7.30 p.m. 


FRIDAY, FEBRUARY lé6ru. 


* Colour 


BATTERSEA PoLyTecHNic.—Battersea Park-road. ‘‘ Prac- 
tical Lignting Problems,”’ Mr. J. 8. Dow. 7.30 p.m. 
THE IRON, COAL, AND GENERAL TRADES 


OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 


The Outlook. 

A very favourable outlook lies before engineers and 
jron and steel manufacturers as 1912 opens. The carry over 
of work from last year has been greater than for some four 
or five years past, and considerable orders are still in hand, 
which are pretty sure to be still further added to at the ensuing 
quarterly meeting of the iron trade to be held in Birmingham 
on the llth inst. Care will have to be exercised that the onward 
movement is not over-accelerated, but if this precaution is 
taken, and if the chief industries of the country can be kept 
free from industrial disputes, then there will probably be in 
1912 a much brisker business both on home and oversea account 
than for some years past. It may be recalled that there was a 
period of trade improvement at the close of 1906, which lasted 
only some eighteen months, touching its highest level in 1907. 
Then came a prolonged period of quietude. The cloud of 
depression lifted Slightly several times during the first half 
of 1911, but only to settle down again. With the late autumn, 
however, the position began to improve, and 1912 opens with 
what appears to be another definite trade revival well under 
weigh. 


Rise in Marked Bars. 

Circulars were posted to customers on December 30th 
by members of the Staffordshire marked bar trade announcing 
an advance of 10s. per ton, which makes the new basis price 
£8 10s. The advance came into force on January Ist. It 
is the first alteration for three and a-half years, and it shows 
the progress of the existing trade recovery. The usual thirty 
shillings difference between marked and unmarked bars is now 
restored. This is the first movement in marked bars since 
July, 1908, when there was a 10s. reduction. The changes 
which have occurred in the past twelve years in this inferior 
class of iron are as follow :—January Ist, 1900, raised by 10s. 
to £11; February Ist, 1900, raised 10s. to £1] 10s.; November 
Ist, 1900, reduced by 20s. to £10 10s.; January Ist, 1901, reduced 
by 20s. to £9 10s.; May Ist, 1901, reduced by 20s. to £8 10s. 
January 14th, 1904, reduced by 10s. to £8; November Ist, 
1905, advanced by 10s. to £8 10s.; January llth, 1905, advanced 
by 10s. to £9; July 12th, 1906, reduced by 10s. to £8 10s.; 
December 7th, 1906, advanced by 10s. to £9; January 9th, 
1908, reduced by 10s. to £8 10s.; July Ist, 1908, reduced by 
10s. to £8; January Ist, 1912, advanced by 10s. to £8 10s. 


Effect of the New Advance. 

The new advance extends to angles, tees, plates, 
hoops and other descriptions of best iron, as well as bars. The 
new iron prices of the Earl of Dudley’s Round Oak Works, 
Limited, on rails at Round Oak Works, Brierley Hill, become : 

-L. Crown W.R.O. iron, £9 2s. 6d.; ditto, best, £10 10s.; ditto, 
best best, £12; ditto, best best best, £14. The same company’s 
H.B. Crown iron becomes £8 10s.; ditto, best, £9 10s.; best 
best, £10 10s.; and treble best, £11 10s. Crown Bagnall bars 
of ordinary sizes rolled by John Bagnall and Sons, Limited, Wed- 
nesbury, become £8 10s. per ton, and hoops £9 per ton, at their 
works. The 10s. advance is quoted also for all qualities of the 
N.B. Lion I.C. brand of iron, rolled by N. Hingley and Sons, 
Limited, Netherton Ironworks, Dudley ; and also for marked 
iron, rolled by John Bradley and Co., Stourbridge Ironworks. 
Robert Heath and Sons, Limited, Biddulph Valley Coal and 
Ironworks, Stoke-on-Trent, quote as follows, f.o.r. at their 


works :—Bars: B.B.H. Crown, £8 10s3.; B.B.H. best, £9 10s.; 
B.B.H. best best, £10 10s. basis. Angles and tees: B.B.H. 
Crown, £9; B.B.H. best, £10; B.B.H. best best, £11. Boiler 


B.B.H. Bloomfield, £9 10s. 


Good Quality Pig Iron Advanced. 

: It used to be the custom that cold-air all-mine pig 
iron was advanced along with a rise in marked bars, but of 
late this rule appears to have been departed from. It is not 
therefore certain at time of writing that there will be an advance 
on this occasion, but the Staffordshire Cold Blast Iron Asso- 
ciation is considering the advisability of putting up prices 
2s. 6d. or 5s. per ton. Quotations for cold-blast iron at present 
are 105s., 115s., and 120s., according to grade. Meanwhile 
the South Staffordshire blast furnace owners have advanced 
prices of hot-blast all-mine pig iron by 3s. 6d. to 4s. 6d. per ton, 
and best part-mine pig iron by 2s. 6d. per ton. These advances 
are the result of the rapid trade revival and the general upward 
tendency of prices, and they bring quotations up to 65s. to 
70s, for foundry iron, and 87s. 6d. to 95s. for best all-mine. 


plates : 


Steel. 
., Steel continues strong and active, with quotations 
exhibiting a progressive tendency. 





THE ENGINEER 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANncuEsTER, Thursday. 


Good Opening for the New Year. 

ALTHOUGH the holiday feeling is still present, the 
strong upward tendency already noted continues. The attend- 
ance on the Iron Exchange on Tuesday was well up to the 
average, and prices of pig iron remain firm. In finished iron, 
whilst Staffordshire marked bars showed an advance of 10s. 
per ton, _ on spot remain unchanged. Steel continues 
steady. Copper and sheets fully maintain late rates, but tin 
ingots—English—were in buyers’ favour. Quotations :—Pig 
iron: Lincolnshire No. 3 foundry, 56s. 6d. to 57s.; Stafford- 
shire, 57s. 6d. to 58s.; Derbyshire, 57s. 6d. to 58s.; Northamp- 
tonshire, 57s. 4d.; Middlesbrough, open brands, prompt, 
59s. 4d.; January—March, 60s. Scotch: Gartsherrie, 65s.; 
Glengarnock, 63s.; Eglinton, 62s. 6d., delivered Manchester ; 
West Coast hematite, 67s. to 67s. 6d.; East Coast ditto, 66s. 
to 66s. 6d., both f.o.t. Delivered Heysham: Gartsherrie, 
63s.; Glengarnock, 61s.; Eglinton, 60s. 6d. Delivered Preston : 
Gartsherrie, 64s.; Glengarnock, 62s.; Eglinton, 61s. 6d. 
Finished iron: Bars, £7 5s.; hoops, £7 12s. 6d.; sheets, £8 15s. 
Steel: Bars, £7 to £7 10s.; Lancashire hoops, £7 12s. 6d.; 
Staffordshire ditto, £7 17s. 6d.; sheets, £8 5s. to £8 10s.; boiler 
plates, £8 to £8 5s.; plates for tank, girder and bridge work, 
£7 5s. to £7 10s.; English billets, £5 10s. to £5 15s.; foreign 
ditto, £5; cold drawn steel, £9 5s. to £9 10s. Copper: Sheets, 
£79; tough ingots, £67 10s. to £68; best selected, £68 10s. 
to £69 per ton. Copper tubes, 93d.; brass tubes, 8d.; con- 
denser, 9d.; brazed brass tubes, 9}d.; rolled brass, 74d.; brass 
wire, 7jd.; brass turning rods, 7§d.; yellow metal, 64d. to 
64d. per pound. Sheet lead, £19 10s. to £19 15s. perton. Eng- 
lish tin ingots, £203 per ton. Aluminium, £60 to £62 per ton. 


The Lancashire Coal Trade. 

There is a very quiet feeling op spot, and so far as 
domestic fuel is concerned the weather militates greatly against 
business. There is also little being done in engine and steam 
coal, the position of the cotton lock-out dispute causing an uncer- 
tain feeling to rule. 


Horwich Locomotive Works. 

The award of Judge Austin in connection with the 
recent strike at the above works of the Lancashire and York- 
shire Railway Company has been issued this week. The dispute 
began in August and lasted nine weeks. The arbitrator has 
decided that the wages of all the workmen who are twenty- 
one years and over, and whose present rating is under £1 per 
week, be increased to the day work rate of £1 per week. All 
wages from 20s. to 24s. per week are to be raised by Is., but 
no order is to be made as to piece-work rates, which are fixed 
from time to time between the company and the men. Nor 
does anything in the award apply to or affect the wages and 
conditions of employment of the labourers of sixty years old 
and upwards for whom work is found by the company at small 
wages. 


Labour Trouble in the Cotton Industry. 

As yet tl.vwre seems no probability of an immediate 
settlement of the dispute in the cotton trade. At a meeting 
of the North and North-East Lancashire employers on Tuesday, 
with reference to Sir G. Askwith’s intervention, it was stated 
that a deputation had been appointed to meet Sir George 
with a view to stating clearly the Association’s attitude on the 
non-unionist question, and its fixed determination to adhere 
to the position it has taken up. In this respect it has the 
support of all responsible business men in Lancashire. 


Cotton Spinning Trade in 1911. 

The results ci the cotton-spinning companies of Lanca- 
shire during the past year are dealt with in the annual survey 
of Mr. John Kidger, of Oldham. From an examination of the 
accounts of one adele limited liability companies producing 
yarn in Oldham and other cotton-spinning centres, it is stated 
that 1911 has shown a material improvement over 1910. The 
summary of accounts shows that the total share capital of 
one hundred mills stands at £3,728,058, and the net profit 
earned was £29,812,or 15s. per cent., compared with a loss of 
over 10 per cent. in 1910. With the help of reserve funds 
brought forward an average dividend of 43 per cent. has been 
declared. All these companies have mortgages and ordinary 
loan capital amounting in the aggregate to £2,589,471, making 
a combined share and loan capital of £6,317,529. 


Engineering Trade in Lancashire. 


It is a pleasure to be able to report that the engineers 
of Lancashire have commenced the New Year with much more 
favourable prospects than existed twelve months ago. 


are suffering from the effects of the over-building of mills a 


ear or two ago; and the steam engine and boiler builders. | 


There are no prospects of immediate improvement in either 
of these branches. More than one local firm of steam engine 
builders is wisely adding another string to its bow by taking 
up the construction of other forms of prime mover, either oil 
engines on the Diesel principle or gas engines. 


BaRrRrow-IN-FuRNEsS, Thursday. 
Hematites. 

The New Year finds the prospects in the hematite pig 
iron trade bright. There is a much more buoyant feeling than 
has been the case for some time, and makers are looking for an 
increased amount of business. The make of iron at the present 
time is far from being large though for some time past it has been 
rather too large. Now, however, more iron is being disposed 
of, and stores are being drawn upon in some cases, and it is quite 
likely that additional furnaces will have to be put into operation. 
Increasing the output, however, is not a thing that makers 
like to rush into, having in view past experiences. Prices are 


firm, with mixed numbers of Bessemer iron at 67s. per ton net | 


f.o.b. Special makes of iron are quoted at 70s. to 72s. per ton, 
and for this class of iron there is a steady call. Little is being 
done in the way of business this week in warrant iron, the 
market having been closed for a while. Sellers are quoting 


64s, 4d. per ton net cash, and the quotation at a month is 65s. 04d. | 


Iron Ore. 
The iron ore trade is well employed. This is the case all 
over the district, and a good output is being maintained in 
Furness and West Cumberland. For the better class of ores the 


demand is brisk, not only on local account, but on the part of | 
smelters at a distance, and from the Hodbarrow pier large | 


coastwise shipments are being made. The foreign demand for 
ore is next to nil. Prices are firm, with good average sorts 
quoted at 12s. 6d. to 15s., and the best ores are at 22s. 6d. per 
ton. For foreign ore there is a good steady call on the part of 
most smelters of iron. Last week there were no arrivals in 
Barrow. The current value of Spanish ore is 20s. to 2ls. 6d. 
per ton, delivered to West Coast furnaces. For Irish ore there 


is a fair demand, and last week a small cargo was discharged | 


at Barrow from the Red Bay district. 


Steel. 

The steel trade is again busy after the holidays. Most 
of the activity is still centred in the rail departments. Here 
some fairly good orders are held, and contracts come to hand 
from time to time to take the places of contracts delivered, In 


All | 
branches are well off for work save the textile machinists, who 





West Cumberland the mills at Moss Bay are still busy on a 
colonial order. The new business on offer is fair. Heavy sec- 
tions are mostly inquired after, and they are quoted at £5 12s fd. 
to £5 lds. per ton. Light rails are at £6 5s. to £7 per ton, and 
represent a quiet trade. Heavy tram sections at £8 10s. per 
ton are a light trade. For steel shipbuilding material there is 
a good brisk demand both locally and on general home account. 
Ship plates are unchanged in value at £7 to £7 2s. 6d. per ton ; 
boiler plates are at £7 15s. to £8 2s. 6d. per ton; tin bars are a 
fair business, as also are billets and hoops. 


Shipbuilding and Engineering. 
These trades are as busy as they can possibly be with 
new contracts just to hand for big work. 


Fuel. 

The demand for coal is steady, with good steam sorts 
at 12s. 6d. to 16s. per ton. East Coast coke is at 21s. to 22s. 6d. 
per ton, and South Wales coke at 21s. per ton, delivered, the 
demand being steady. 





THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


General Conditions. 

Business has scarcely recovered from the holiday 
influences, but most of the works resumed operations on Tuesday. 
There is a very fair weight of material on the books and full 
employment is assured for the current quarter. Inquiries 
which are current indicate that a good deal of work has yet 
to be placed, but manufacturers are not readily disposed to 
accept it except at advanced prices. The material already 
booked is wanted urgently, and many of the local makers of 
specialities, such as springs, twist drills, and other high-class 
goods regret that they cannot promise delivery of fresh orders 
during the current quarter. It is fully expected that engineers’ 
requirements will be on a larger scale during this year,as reports 
from the Midland, Yorkshire, Lancashire and the Northern, 
as well as the local engineering centres are all very encouraging. 


Trade with America. 

As we have pointed out on previous occasions, trade 
with the United States in high-class steel and steel products 
has not been so good as in 1910. The Consular return of exports 
shows that the past year’s consignments of steel, sheets, bars, 
wire, &c., amounted to £459,671, against £609,456 in the year 
1910. The decline is attributed largely to the increased import 
duties. 


Railway Coal Contracts. 

We learn officially that the North-Eastern Railway 
Company and the Hull and Barnsley Railway Company have 
renewed their locomotive coal contracts with the South York- 
shire Steam Coalowners’ Association on the basis of 10s. per 
ton at pits. This is an increase of Is. to 1s. 3d. per ton on the 
expiring contract rates. At the time of writing the other 
railways have not sent out their acceptances. 


Steam Coal Market. 

Work was resumed this week at the pits, but as usua 
the full complement of men was not generally available. Stocks 
are practically cleared out, and collieries continue to be pressed 
for deliveries for shipment and for industrial use. Values are 
very strongly held, and collieries are not ready to sell forward. 
Current quotations:—South Yorkshire hards, 10s. 3d. to 
10s. 6d.; best Derbyshire, 9s. 9d. to 10s. 3d.; seconds, 9s. to 
9s. 6d.; steam cobbles, 8s. 9d. to 9s. 9d., all per ton at pits. 


Slacks. 

The market for slacks has not been seriously aftected 
so far by the Lancashire cotton lock-out, but there has been 
searcely enough business really to test the position. It is 
believed that the trouble will soon be overcome, and in the 
meantime collieries are not pressing sales. Quotations may 
be given as follows :—Best hard slacks, 5s. 9d. to 6. 3d ; seconds, 
4s. 6d. to 5s. 6d.; soft smithy slacks, 5s. to 5s. 6d. 


House Coal. 

Owing to the holidays and the mildness of the weather 
there is very little being done in the house coal market. Col- 
| lieries still hold a good number of uncompleted orders carried 
| over from last year, and these have given the pits a fair start, 
| especially as there is a good supply of empty wagons ayail- 
| able. Owing to the unsettled state of labour, collieries are 
| holding prices very firm at late rates. 

Pig Iron. 

The buoyancy of the pig iron market noted before 
the holidays is fully maintained, although little actual busi- 
| ness has been done. Prices are dearer all round, the Lincoln- 
shire official basis rates having again been raised 2s. per ton. 
All kinds of metals have been advanced, and all non-ferrous 
metals are dearer since the holidays. Forge iron is a particu- 
larly strong section of the pig iron trade. Quotations :— 
Lincolnshire, No. 3 foundry, 54s.; ditto, forge, 53s.; ditto, 
basic, 55s. 6d.; Derbyshire, No. 3, 53s. to 54s.; ditto, No. 4, 
51s. to 51s. 6d., all per ton net, delivered Sheffield or Rotherham. 
Hematite : West Coast, 77s. to 78s., less 2} per cent. discount ; 
East Coast, 72s. to 74s. net. Bar iron, £7 5s. Basic billets, 
£5 7s. 6d. to £6. Siemens high-carbon billets, £7 5s. to £7 10s. 


The Finished Trade. 

In all branches of the finished trades the new year 
has made a good start. In many departments the holidays 
were curtailed as far as possible. There is no difficulty in 
procuring specifications in the bar iron trade, and the mills 
continue on full time. The same remark applies to the railway 
material mills and shops, whilst the crucible steel industry 
is well employed. The heavy trades are extremely busy, with 
excellent prospects for some time to come. Edge tool manu- 
| facturers are issuing a revised discount list, which represents 
an advance in price of about 5 per cent. on almost every ciass 
| of tool. Cutlery makers are also discussing another advance 
| in selling prices. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

TuE year has opened very well indeed, and the genera 
consensus of opinion is altogether that prosperous trade 
will be experienced throughout the twelve months. All 
engaged in the industry are more than ordinarily sanguine, 
and certainly everything now seems to favour much activity 
and more profitable prices than ruled last year. On the 
last business day but one of 1911 the price of Cleveland 
warrants touched 50s. 83d. cash buyers, the highest of the 
year; but on thefollowing day, on account of realisations 
of speculators to take profits, there was a drop to 50s. 3d., 
| the year closing at that. This week the price has re- 
| covered ; indeed, on Wednesday 50s. 8d. cash buyers was the 

figure. The speculators are very busy, and London houses are 
| leading the way ; it is said they are the chief holders of Cleveland 
| warrants at the present time, and they have good grounds for 
| believing that their operations will result this year in consider- 
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able profit to themselves. There is no longer any over-produc- 
tion of pig iron; the stocks both in makers’ hands and in the 
public stores are declining, and at a very fair rate. The de- 
liveries are much above the average both on export and home 
account ; ail the industries that consume pig iron are very full 
of work, and will be busier even than they were last year, and 
prices are tending upwards. Makers’ prices to-day are as high 
as they were at any time last year, and there is a distinct ten- 
dency upwards. Thus the outlook is quite encouraging and 
healthy, and the operations of speculators are not likely this 
year to check the improvement in prices, as they did last year. 
Producers have this week firmly held to 51s. per ton as their 
price for No. 3 Cleveland pig iron for January delivery, and 
52s. 6d. for delivery over the first quarter of the year. The 
latter is more than they realised at any time last year. No. 1 
for January delivery is at 54s. 6d., No. 4 foundry at 50s. 6d., 
No. 4 forge at 50s. 3d., and mottled and white at 50s., and the 
stocks are comparatively small of all kinds, except No. 3, this 
enabling producers to realise relatively better prices for them 
than for No. 3. Thus No. 1 is 3s. 6d. per ton dearer than No. 3, 
instead of the usual Is. 6d.; No. 4 foundry is 6d. less than No. 3 
instead of the usual Is., and No. 4 forge 9d. less instead of Is. 6d. 


Hematite Pig Iron. 

The year has begun well for makers of East Coast 
hematite pig iron, and they are so well supplied with orders that 
the advances in prices which have lately been made are firmly 
maintained. There has not been a single “ set back ” since the 
present upward movement in hematite iron prices commenced, 
for the producers’ position is a strrong one, since there are no 
warrants with which to compete. A good move in favour of 
the ironmasters was effected when in 1996 the total stock of 
East Coast hematite iron in the public stores was cleared out, 
for legitimate trading has since regulated prices, and not specula- 
tion, as in the case of ordinary Cleveland iron. The makers of 
Cleveland pig iron have allowed their prices practically to be 
fixed for them by persons outside the trade, and in the past year 
the rates have been so low that it was difficult, and in some 
eases impossible, to realise a profit, and that at a time when the 
trade of the world was prosperous. The evils of a public 
warrant store and a very large stock in it have been brought 
home in a marked degree to the bulk of the ironmasters of Cleve- 
land during the past two or three years, and some of them are 
disposed to follow the example of the hematite pig iron makers 
of the North-East of England and also of the Scotch ironmasters, 
practically abolishing the public stores. The quotation this 
week for January deliveries of mixed numbers of East Coast 
hematite pig iron has been 66s. per ton, and for delivery over 
first quarter 67s. 6d. The price of Rubio ore is firm at 21s. 9d. 
per ton delivered st Middlesbrough, but consumers are still 
disinclined to buy heavily, though the stock of some of them 
must be getting very low, and that at a time of the year when 
good stocks are necessary to free the makers of pig iron from 
inconvenience and loss when deliveries are interrupted by bad 
weather. It is therefore expected that ironmasters will shortly 
come in to buy foreign ore heavily, and thus prices are main- 
tained, especially in face of the present high rates of freight. 
Furnace coke has not become cheaper during the holidays, 
and ironmasters find they still have to pay 17s. per ton for 
average qualities delivered equal to Middlesbrough. The 
supply of coke now is hardly equal to the requirements, the 
production having been reduced because coking coal can be sold 
to better advantage for other purposes than coke making. 


Manufactured Iron and Steel. 

The position of producers of finished iron and steel is 
as satisfactory as it can well be, and the outlook for 1912 is 
encouraging. Consumers do not see much likelihood of cheaper 
iron, and therefore are more disposed to go on with their enter- 
prises than they were last year. Steel ship plates are at £7, 
iron ship plates at £6 12s. 6d., steel ship angles at £6 123. 6d., 
all less 24 per cent. and delivered at any shipyard on the North- 
East Coast. Iron bars are at £7, steel bars at £6 5s., steel hoops 
at £6 12s. 6d., steel joists at £6 10s., steel sheets at £7 10s., steel 
strip at £6 10s., all less 2} per cent. f.o.t. Heavy steel rails 
are kept at £5 12s. 6d. net f.o.b., and cast iron railway chairs 
at £3 12s. 6d. net f.o.b. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The Pig Iron Warrant Market. 


Art the close of last week there was considerable weak- 
ness in Glasgow pig iron warrant market, ascribed to profit- 
taking by speculators. Prices went up on Thursday to 50s. 10d. 
eash, under the influence of exceptionally favourable advices 
from the United States, and selling for profits on the succeeding 
day brought the cash price back to 50s. 14d. cash. The price 
of 50s. 10d. mentioned above, around which a large business was 
done, was the highest for Cleveland warrants during the year, and 
the lowest was 4°s. 74d. in May last, the range of fluctuation 
being thus rather over 5s. per ton. The pig iron market was 
closed on Monday owing to the New Year holidays. On Tuesday 
a moderate business took place in Cleveland warrants at prices 
showing a recovery of 34d. per ton. Business has since been 
done at 50s. 64d. cash, and the market has shown considerable 
buoyancy, 50s. 10d. and 50s. 103d. being also done for one month. 


Scotch Pig Iron Trade. 

There has been only a moderate business this week in 
Scotch pig iron, owing to the holidays, the works of local con- 
sumers being closed. Fair inquiries are reported that are likely 
to lead to future business, and prices have been generally steady. 
Monkland is quoted f.a.s. at Glasgow, No. 1, 58s.; No. 3, 57s.; 
Carnbroe, No. 1, 62s. 6d.; No. 3, 58s. 6d.; Clyde and Calder, 
Nos. 1, 64s.; Nos. 3, 59s.; Gartsherrie, No. 1, 64s. 6d.; No. 3, 
59s. 6d.; Summerlee, No. 1, 64s. 6d.; No. 3, 60s. 6d.; Langloan, 
No. 1, 65s.; No. 3, 60s.; Coltness, No. 1, 82s. 6d.: No. 3, 60s.; 
Eglinton, at Ardrossan or Troon, No. 1, 58s. 6d.; No. 3, 57s. 6d.; 
Giengarnock, at Ardrossan, No. 1, 63s.; No. 3, 60s.; Dalmelling- 
ton, at Ayr, No. 1, 59s. 6d.; No. 3, 57s. 6d.; Shotts, at Leith, 
No. 1, 65s.; No. 3, 60s.; Carron, at Grangemouth, No. 1, 65s. 6d.; 
No. 3, 60s. 6d. per ton. There are 85 furnaces in blast in Scot- 
land, compared with 84 in the preceding week and 85 at the same 
time last year. 


Hematite Pig Iron. 

The inquiry for hematite has recently been such as to 
indicate that the demand may improve. Business in Cumber- 
land warrants in Glasgow market, although only moderate, 
is decidedly better than it was some time ago, and the purchases 
have been mainly for one month and three months’ delivery, 
although occasional lots have also been taken for cash. This 
week 64s. 9d. cash has been paid, and 65s. for one month. There 
have been only small deliveries of Scotch hematite this week, 
but the outlook is regarded as somewhat more encouraging, and 
68s. 6d. is quoted for West of Scotland delivery. 


Finished Iron and Steel. 

The malleable iron department has been quiet as 
regards new orders, and makers do not appear anxious to sell 
at the prices hitherto ruling, which have been on the basis of 
£6 2s. 6d. to £6 5s. for crown bars, less the usual 5 per cent. 
discount. Owing to the substantial advance in raw material, 
these prices are unsatisfactory, and £6 10s. is named as a likely 
figure for future transactions. In the meantime there is a fair 


amount of work on hand, and the works will restart on Monday. 





The position in the steel trade is much more satisfactory than 
in finished iron. Several makers found it necessary to begin 
work before the expiry of the usual holiday period, but the men 

nerally have not been keen to resume, and in most cases a 
ull start will not take place until the beginning of the week. 
There appears to be an assurance of full employment for a con- 
siderable time. Not only are there plenty of orders in hand to 
go on with, but it is reported that some good new contracts have 
been arranged. and others are under consideration. The 
present quotations are for steel angles, £6 15s.; ship plates, 


£7 2s. 6d.; bars, £7 15s.; and boiler plates, £7 17s. 6d., all subject | 
r cent. discount for delivery in the Clyde dis- | 


to the usual 5 
trict. The business in boiler plates has been very good for some 
time, and as the principal boilermakers are reported to be 
extending their premises, there is a prospect of a continuance 
of activity in this department. 


Depression in the Locomotive Trade. 

The locomotive builders are not so well supplied with 
orders as they could desire. At the Polmadie works of the 
North British Locomotive Company 100 men were paid off at 
the end of last week, and the night shift has had to be dispensed 
with for the present. The New Year holidays were also pro- 
longed, a resumption of work being postponed till 10th inst. 


The Coal Trade. 

Business has been quiet this week in the coal markets, 
but there seems to be every prospect of a good trade in the 
early weeks of the year. Indeed, the orders in hand are such at 
a number of the collieries that some of the pits restarted on 
Wednesday, and a greater number on Thursday. The f.o.b. 
quotations at Glasgow are for steam coals 10s. 6d. to 11s.; ell, 
lls. 6d. to 12s.; splint, 12s. to 12s. 6d.; washed treble nuts, 
10s. 6d. to 10s. .; doubles, 10s. to 10s. 3d.; and singles, 
8s. 9d. to 9s. 3d. per ton. The demand for house coal for home 
use has been quiet in consequence of the mild weather. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade, Cardiff. 
Howrpay conditions prevailed, and if buyers had 


not storms to contend with, as in so many successive weeks | 


the shortage of wagons was very pronounced, and coal was 
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cash; Spanish, £15 13s. 9d.; spelter, £26 15s.; silver, 264d. 
per oz. 
Drainage of the Rhymney Valley. 
This Bill has been duly oy for the next session: 
The scheme is to cost £224,500. The preamble refers to the 
filthy condition of the river Rhymney and its tributaries, ang 


recites that it is expedient to constitute and incorporate a board 
to construct main trunk sewers and other works, 








CATALOGUES. 





Ricuarp Wave, Sons anp Co., Limited, Hull.—This 5 ¢ 
booklet dealing with the antiseptic treatment of timber, or the 
Rupin process of creosoting. 

CocHRAN AND Co. (Annan), Limited, Annan, Scotland.— 4 
well-illustrated little booklet forwarded to us by this firm deals 
the Cochran oil-fired boiler. 

Tue Rees Rorurso MANUFACTURING COMPANY, Wolver. 
hampton.—A quantity of literature bound together in a suitable 
binding case has been forwarded to us by this firm. It deals 
with mining and colliery pumps, boiler feed pumps, pumps for 
fire protection and water supply, sewage pumps, automatic 
electric sewage and storm water pumps, all of which are con. 
structed on the centrifugal principle. The publications inelude 
a number of reprints of articles dealing, among other things, with 
the Blackpool sea water supply works, a compact pumping 
station, electrically-driven pumps and water supply air pumps 
and condensers, and a steam turbine-driven boiler feed pump. 





CALENDARS AND DIARIES FOR 1912. 


Last year the demand for the perpetual calendar issued by 





| the Daimler Company was such that it has had a further supply 


| printed, and a copy has now reached us. 


It represents a Daimler 
car seen from the front with the date in the radiator, and is an 
effective production.—From the Brush Electrical Engineering 
Company, Limited, we have received a waistcoat pocket diary 


| with the customary accident insurance coupon.—The diary 


obtained on easy terms in many quarters where wagons were | 


needed. This applies to large and small coal. 
business was done, as before the holidays buyers had bought 
freely and loaded up to the new year. On the other hand, 
sellers relied upon their full order books and the fact that Italian 
requirements were still large. 


Latest Quotations. 

Best Admiralty large, 17s. to 17s. 6d.; bestseconds, 16s. 3d. 
to 17s.; ordinaries, 15s. 6d. to 16s.; best dry, 16s. 3d. to 17s.; 
ordinary dry, 15s. to 15s. 6d.; best washed nuts, I4s. to 15s.; 
seconds, 13s. 6d. to 14s.6d.; best washed peas, 12s. 6d. to 13s. 6d. 
seconds, lls. to 12s.; best bunker smalls, &s. 9d. to 9s. 64d.; 
best ordinaries, 8s. 3d. to 8s. 6d.; cargo smalls, 6s. 9d. to 7s. 6d.; 
inferior smalls, 6s. to 6s. 9d.; washed smalls, 8s. 6d. to 9s.; 
best Monmouthshire black vein, 16s. 3d. to 16s. 6d.; ordinary 
Western Valley, 15s. 6d. to 16s.; best Eastern Valley, 14s. 6d. 
to 15s.; seconds, 13s. 6d. to 14s. Bituminous: Best house- 
holds, 17s. to 18s.; best ordinaries, 15s. 6d to 16s. 6d.; No. 3 
Rhondda large, 17s. to 17s. 6d.; brush, 13s. 3d. to 13s. 9d.; 
small, 9s. 9d. to 10s.; No. 2 Rhondda large, 13s. 6d. to I4s.; 
through, 9s. 9d. to 10s. 6d.; small, 6s. 6d. to 7s. 
16s. 6d. to 17s. 3d. Coke, special foundry, 24s. to 25s.; foundry, 
17s. 6d. to 20s.; furnace, 15s. 6d. to 16s. 6d.; Pitwood, ex ship, 
24s. to 24s. 6d. It was feared that the strike at Newport would 
cause the diversion of traffic to Cardiff, and increase difficulties, 


but with the exception of two or three smal] steamers this did | > 
| Wall calendars with monthly tear-off sheets are also to hand 


not take place. Little business was done on New Year’s Day. 
Wednesday. 

With tonnage arriving more freely, steam coal con- 
ditions became more vigorous, and a more hopeful feeling pre- 
vailed. Old authorities on ’Change are quite agreed that two 
or three weeks of loading pressure are certain. Best steam 


] lly tiffeni d the t {M shire | 
—-_ laa a eee | in a cardboard frame, and they are drawn out of the top atthe 


| end of each month. 


coals is well maintained. 


Newport, Mon., Coals. 
With heavy supplies of tonnage on hand, colliery 
owners were in a strong position, and quotations, on the whole, 
had a hardening tendency. Some shippers still wanted spot 


but this was looked upon as a temporary matter that would 
soon disappear. Market strong. Latest quotations :—Best 
Newport black vein, large, 16s. to 16s. 3d.; Western Valley, 
lids. 3d. to 15s. 9d.; Eastern Valley, 14s. 3d. to 14s. 9d.; other 


kinds, 13s. 3d. to 13s. 9d.; best smalls, 7s. 9d. to 8s.; seconds, | and calendar from the Electrical Power Storage Company, of 


7s. to 7s. 6d.; inferiors, 6s. 3d. to 6s. 9d. Bituminous: Best 
household, 16s. to 17s.; seconds, l“s. to 15s 6d. Patent fuel, 
16s. to 16s. 9d. Coke: Foundry, 17s. to 20s.; furnace, 15s. to 
16s. 6d. Pitwood, ex ship, 24s. to 24s. 6d. 


Swansea Coals. 

There was no particular feature to note mid-week, but 
the undertone of the anthracite market was slightly weaker. 
Latest prices :—Swansea Valley, large, was offered at reduced 
figures ; best malting, large, 21s. to 23s. net; seconds, 19s. 9d. 
to 20s. 9d. net; big vein, large, 19s. 6d. to 20s., less 24; red 
vein, large, 13s. 9d. to 14s. 9d., less 2 ; machine-made cobbles, 
19s. 6d. to 21s. net; Paris nuts, 22s. 6d. to 25s. net; French 
nuts, same ; German nuts, 22s. to 24s. net; beans, 19s. 6d. to 
22s. 6d. net ; machine-made large peas, 11s. 9d. to 13s. 3d. net ; 
tubbly culm, 5s. to 5s. 6d., less 24; duff, 3s. to 3s. 3d. net ; 
steam coal, best large, 17s. to 18s. 3d.; seconds, 13s. 9d. to 
14s. 3d.; bunkers, 10s. 3d. to 11s.; small, 6s. to 7s., all less 2}. 
Bituminous : 
13s. 9d. to 14s. 3d.; small, 10s. to I1s., all less 24. 
14s. 6d. to 15s. 3d., less 24. 





Iron and Steel. 

Excepting the blast furnace at Dowlais, none of the 
other furnaces were lit, and that caused the mills to be stopped ; 
but there was a good deal of shifting plant, carrying out necessary 
repairs, and sending away completed orders. Prospects are 
good. Latest quotations :—Swansea pig iron: Hematite 
mixed numbers, 64s. 9d. cash, 65s. three mouths ; Middlesbrough 
50s. 64d. cash, 50s. 10d. month; Scotch, 56s. 44d. cash, 56s. 103d. 
month ; Welsh hematite, 71s. to 71s. 6d., dd.; East Coast, 71s. 
c.i.f.; West Coast, 71s. Steel bars: Siemens, £5 to £5 2s. 6d.; 
Bessemer, £5; rails, heavy section, £5 12s. 6d. to £5 15s.; light, 
£6 5s. to £7 10s. Iron ore, 20s. 6d. to 21s.; seconds, 19s. 6d. 
to 20s. 


Tin-plate. 

Business has been quiet during the past week, but 
prices continue very steady, and manufacturers’ quotations 
remain as follow :—Tin-plates, Swansea: Ordinary plates, 
13s. 103d. to 14s.; ternes, 24s. 6d.; C.A. roofing sheets, 30 g., £9 
to £9 5s.; big sheets for galvanising, 30 g., same; finished black 
plate, £11 to £11 5s.; galvanised sheets, 24 g., £11 10s.; block 
tin, £203 cash, £189 three months. Other quotations :—Copper, 
£63 cash, £63 16s. 3d. three months ; lead, English, £16 3s, 9d. 


Very little | 


| pocket diary. 


| issued by the Locomotive Publishing Company, Limited, is 


rather fat for the pocket, but regarded as a desk companion it 
is one of the handiest publications of the year. The diary takes 
comparatively little of the space, the remainder being devoted 
to all sorts of useful notes and memoranda about locomotives, 
besides a lot of standard tables.—From Thomas Firth and Sons, 
Limited, we have received an exceptionally neat pocket-book 
and diary bound in brown leather and with no ostentatious 
advertisements. The first few pages are alphabetised for 
addresses, &c.; then follow a number of sheets of squared tracing 
paper, and finally a diary. The book is neatly held closed by 
the pencil—We have to acknowledge the receipt of a neat 
waistcoat pocket diary from Johnson and Phillips, of Victoria 
Works, Charlton 8.O., Kent.—From Thermit, Limited, of 27, 
Martin’s-lane, Cannon-street, E.C., we have also received a 
It contains some interesting information relating 


| to the Thermit welding process, and gives the atomic weight 


of various metals and other information of value to engineers. 


| —The firm of A. C. Potter and Co., of Lant-street, S.E., has sent 


a set of date cards to take the place of those sent with the 


| calendar issued last year.—An attractive wall calendar has been 
| forwarded by the Baldwin Locomotive Works, of Philadelphia. 


Patent fuel, | - 
| Nesbit, Limited, of 12, Great James-street, W.C. 


It is provided with monthly tear-off sheets, each of which bears 
an illustration of a locomotive.—The usual excellent wall calen- 
dar, with daily tear-off sheets, is to hand from Ashwell and 
The daily 


| tear-off sheets are of large size, and altogether the calendar is 


well suited for office use.—A similar calendar has also been sent 
by the firm of E. R. and F. Turner, Limited. of Ipswich. This 
is of the same type as issued by the firm on previous occasions.— 


| from Nicel and Wilkinson, Limited, of 32, St. Mary-axe, E.C., 


and from the Hunslet Engine Company, Limited, of Leeds. In 
the case of the latter the card on which the calendar is mounted 
is covered with washable gelatine.—A neat and somewhat novel 
wall calendar has reached us from Greenwood and Batley, 
Limited, of Leeds. The special feature of this calendar is that 
the monthly sheets, which are of large size, are held together 


Each sheet bears an illustration of some 
form of machine tool.—A very tasteful little desk calendar has 
been sent by Stewarts and Lloyds, Limited, of 41, Oswald- 
street, Glasgow. This calendar, which has monthly sheets 


| mounted in a very attractive little frame with a glass front, is 


steamers, and gave occasionally concessions to clear wagons, | 07° of the best of its kind we have seen.—A small, but neat, little 


wall calendar with monthly tear-off sheets has been sent by the 


| firm of J. and P. Hill, of Ordnance Works, Sheffield.—Joseph 


Fox and Sons, of 316, Balham High-road, 8.W., has also sent a 
similar calendar.—Last, but not least, we have to acknowledge 
the receipt of the usual excellent combined blotting pad diary 


| 4, Great Winchester-street, E.C. This blotter, which is of the 


| same type as those sent out by the company on previous occa- 
| sions, is intended for office use, and it constitutes an extremely 


| useful article. 


No. 3 Rhondda, large, 17s. to 18s.; through, | 
Patent fuel, | 


| 








Untversity INTELLIGENCE: Lonpon.—The work of the 
second term at University College begins on Tuesday, January 
9th. The following Special and Advanced Courses have been 
arranged in the Faculty of Engineering :—‘‘ Illumination and 
Photometry,” by Mr. W. C. Clinton, on Wednesdays, at 
6.30 p.m., beginning January 10th ; ‘‘ Water Supply, Sewerage 
and Lighting,” by Mr. R. E. Middleton, on Thursdays at 
9 a.m. and 4 p.m., beginning January 11th at 4 p.m.; “ Water- 
ways, Harbours and Docks,” by Mr. A. T. Walmisley, on 
Tuesdays and Thursdays, at 5 p.m., beginning Thursday, Janu- 
ary llth; ‘* Heating and Ventilating Engineering,” by Mr. 
A. H. Barker, on Wednesdays, at 7 p.m., beginning January 
17th; ‘“‘ Theory and Practice of Aviation,” by Mr. A. R. Low, 
on Fridays, at 5.30 p.m., beginning February 2nd. Full par- 
ticulars of all the above courses, as well as of the other work 
of the Faculty, may be obtained on application to the Secretary 


| of the College. 


THE ENGINEERING STANDARDS CoMMITTEE: ReEporT No. 24. 
—A second edition of Report No. 24 has just been issued. This 
report was first issued in 1906, and deals with standard specifi- 
cations for material used in the construction of railway rolling 
stock. The new report contains some modifications of import- 
ance. Among these we may mention the prohibition of a re-test 
in the case of failure under the falling weight test for axles. 
Then, should there be any question in the mind of the engineer 
as to the satisfactory manner in which a carriage or wagon axle 
has passed the falling weight test, he is now given the option 
of a bend test. In the tire specifications there has been inserted 
a formula for the deflection under the falling weight test based 
on the thickness and internal diameter of the tire instead of that 
previously employed, which involved the internal diameter 
alone. Report No. 24 is very largely used over the whole world. 
Indeed, it is common knowledge that it is being employed by 
many people for purposes other than the needs of railway 
rolling stock. The revised report is therefore of wide interest, 
and deserves careful study. It is published by Crosby Lock- 
wood and Son, 7, Stationers’ Hall-court, Ludgate-hill, E.C., 
and costs 21s. nets 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) | 
Rheinland-Westphalia. 

THe tendency is upward, generally, and _ reports 
from all districts state that a very active trade is being done in 
the iron and steel industry, new orders and specifications arriv- 
ing in large quantities ; Government and marine requirements 
are extensive, and prospects may be regarded as favourable. 
In pig iron, as well as in manufactured iron, considerable stiff- 
ness is noticeable as regards prices. The exceptionally mild 
weather has caused the demand for all descriptions of structural 
iron to be uncommonly brisk, with the result that quotations 
are increasing in firmness. The Rhenish-Westphalian iron | 
foundries have raised the price for building and machine cast- 
ings M. 2 per 100 kilos., and 10 per cent. if sold by the piece. | 
The advance made by the Baden group of foundries is only 
M. 1 per 100 kilos. 


} 
The Steel Convention. 
The sales of the Steel Convention in November of | 
last year were 569,814 t., as compared with 598,212 t. in October, | 
1911, and 477,650 t. in November, 1910. Deliveries in bars 
were 328,786 t., as compared with 352,515 t. in October, 1911, 
and 267,995 t. in November, 1910; wire rods, 68,465 t., as 
compared with 72,992 t. in October, 1911, and 66,009 t. in | 
November, 1910; plates, 104,469 t,; as compared with 101,828 t. | 
in October of last year, and 83,592 t. in November, 1910; pipes, 
19,376 t., as compared with 20,182 t. in October, and 15,464 t. 
in November, 1910; castings, 48,718 t., as compared with 
50,665 t. in October of last year, and 44,590 t. in November, 
1910. 


Coal and Coke in Germany. 

A steady, if not very animated, tone continues in the 
coal trade. The consumption in house coal is not extensive, 
but engine fuel is in very animated request, purchases in- | 
creasing rather than otherwise. There is no change to report 
as regards prices. 


Austria-Hungary. 
Employment is pretty good in the heavy and lighter | 
trades; there is an increasing amount of work in hand in the 
bar and plate departments, owing to a steady activity in all 
the building trades, and also in consequence of Government 
orders recently placed. On the 6th of December a meeting 
of the Austrian Iron Convention took place, when it was resolved 
to maintain the existing rates during the first quarter of 1912. | 
The coal trade in Austria-Hungary is without material change, | 
a fair number of orders being received for engine coal. | 


Iron and Steel in Belgium. | 
On the whole, encouraging reports are given about 

the condition and prospects of most departments of the iron | 
and steel industry. Pig iron has been showing an improving | 
tendency, and makers of finished iron are, generally, well o 
for orders for next quarter, and beyond that period. Pros- 
pects for the year’s trade are favourable ; many shops claim 
to be amply supplied with work for weeks to come, at satis- 
factory quotations. The distribution of some Government | 
orders has helped to increase employment, and foreign contracts | 
have also been coming in pretty freely. Quite recently, the | 
slackening off, usually felt during and immediately after the 
holidays, was noticeable in @ few instances, but there has | 
been no abatement in the demand for all descriptions of build- 
ing material, which were exceptionally well inquired for. | 
Prices have not changed. The advance of 2.50f. p.t. for foundry | 
pig from the blast furnace works of Musson has been followed 
by rises for other sorts of pig iron. In finished iron, the ten- 
dency in an upward direction has continued, basis quotation 
for bars being £5 p.t. Both plates and girders have shown 
considerable firmness in prices. Requirements on the engine | 
coal market are increasing, and rates are stiff. The rise in 
railway tariffs has eaused some uneasiness among consumers 
and producers. The coke market has been a trifle unsettled 
recently, but, contrary to all expectations, the ristorni of 1. 26f. 
to 1.50f. p.t., which were granted for large purchases, have 
ceased. This means an improvement in quotations. Re- 
quirements in house fuel continue very moderate. 





AMERICAN NOTES. 
(From our Correspondent. ) 


New York, December 20th, 1911. 
SHEETS and bars have advanced during the past month. Low | 
quotations have been withdrawn on wire, and nails and shapes 
were held at higher values than was the case during the early | 
months of the second half. Car shops are contracting heavily 
for steel bars, and it is estimated that during the week more than 
100,000 tons of soft steel bars were closed. The Pullman Com- 
pany’s car works will open at the beginning of the new year, and 
will employ 2000 men, and the steel rolling mills of the same | 
concern will be put in operation at the same time, employing | 
1000 men. The latest reported order for standard section rails | 
of the Baltimore and Ohio is 50,000 tons. Advances in finished | 
product prices are reflected in an increaseci demand for pig iron, 
and there have been some heavy sales for prompt shipment in the 
op&n market. Southern iron has shown an advance from 
50 dols. to 75 dols. a ton, while the West grades and malleable 
are higher. Jobbers and manufacturing consumers are replen- 
ishing their stocks, whieh have been low for months. There has 
been no effort to advance prices on billets and crude bars, but 
the mills in the Pittsburgh district have been running at full 
capacity for more than fifty days. Pipes are being ordered 
freely ; over 8,000,000 dols. worth of work was awarded to Pitts- 
burgh plants in one day. The National Tube Company will 
begin work on 200 miles of pipe for the Canadian Western Gas 
Light and Heat Company, of Calgary, Alberta. Copper exports 
continue heavy; exports for December to date, 15,244 tons. 
Estimated total exports for December, 75,000,000 lb. Prices 
have advanced to 14 cents, but little copper is available for 
delivery during the next two months. 





orn 





Conrracts.—The announcement was made some little time 
back that the British Westinghouse Electric and Manufactur- 
ing Company, Limited, had been successful in securing the order 
from the Partington Steel and Iron Company, Limited, of 
Irlam, for four large turbine blowers for blast furnace work 
and also turbo-generating machinery. We now learn that it 
has also secured the contract for the supply of all motors, with 
its control gear, &c., for the equipment of the new large works 
in question.—The Mirrlees Watson Company, of Glasgow, has, 


| heater and F a baffle plate. 


| shown at G. 





among other orderz, recently received from the Glasgow Corpo- 
ration Tramway Power Station, Pinkston, an order for one set sur- 
lace-condensing plnat for 5000-kilowatt alternator. This plant is 
designed to deal with 72,000 1b. of steam per hour, giving a 
vacuum of 28in., with water at 70 deg. Fah.; from the Liver- 
pool Corporation an order for two sets of surface-condensing 
plant for Lister Drive No. 1 Power Station ; and from the Man- 
chester Corporation an order for one set of barometric jet-con- 
densing plant for the Stuart-street Station. This plant is to 
work in conjunction with a 400-kilowatt exhaust steam alter- 


| 
| 
| 
| 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 


| of the Communicator is printed in italies. 


When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of the Patent. 





STEAM GENERATORS. 


19,335. August 29th, 1911.—ImMpRovEMENTS IN STEAM GENER- 
ators, Orlando Sumner, 39, Victoria-street, Westminster, 
S.W. 

At Ais shown a steam and water drum, at B a mud drum, at C 

a water drum, and at D a second steam and waterdrum. These 

drums are joined by the banks of tubes shown. E is a super- 

The outlet for the furnace gases is 
































N°19,335 
De A. 
z= = 2 ATs 
H eS: 
* Za 2B 
; re 
Cc ; 
7 
RTy Ps 
=, t 
Jeet NW 
— : ép 
By” f 
' 
j 
- } 
1 








The generator is supported in a framework H J. 
The cross beams H carry chocks K for the drums, which can 
thus expand with the heat. The provision of the water 
drum C, it is claimed, ensures a more perfect circulation of the 


| water than has hitherto been attainable.— December 13th, 1911. 


INTERNAL COMBUSTION ENGINES. 


14,710. June 2Ist, 1911.—AN ARRANGEMENT OF EXHAUST 
FoR MARINE ENGINES OF THE INTERNAL COMBUSTION 
Type, Mawdsley Brooke, of Adrian Works, Lowestoft, 
Suffolk. 


The stern frame is fitted with a tubular rudder-post perforated | 
The exhaust gases are led into this | 


on its after side with holes. 


N° 14,710. 
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post and are discharged through the holes. A partial vacuum is 
created by the action of the propeller behind the rudder-post, 
and this assists in the discharge of the exhaust.—December 13th, 
1911. 


20,024. September 8th, 1911.—An IMPROVEMENT IN INTERNAL 


2? 


case is caused to flow in the usual way into the working cylinder 
—December 13th 1911. 


DYNAMOS AND MOTORS. 


28,612. December 8th, 1910.—ImMprRoveMENTs IN ELECTRIC 
Current GENERATORS, Arthur Emilio Rolls Bottone, of 
Wallington, Surrey. 

The object of this invention is automatically to govern the 
voltage of a dynamo subject to variation of speed. In the case 
of the scheme shown in the left-hand engraving, a soft iron 
shuttle G is mounted between two extensions H I and held dia- 
gonally across the lines of force by means of a spring or similar 
means. In this form any increase in magnetic flux turns the 
| shuttle parallel to the lines of force, and thus the extra flux is 
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passed through the shuttle. In the type shown on the right two 
| curved iron cheeks X Y are interposed between the pole pieces 
C D and the armature, and normally held in the position shown 
in the drawing by a spring. When the dynamo is working the 
cheeks tend to rotate in the direction of the motion of the arma- 
ture. Thus any increase in magnetic flux turns the cheeks into 
| such a position that the surplus lines of force pass through them, 
| and the voltage thus keeps constant. The supplementary 
| armature in either of the above cases may be connected to the 
| brush rocking gear. In this type the increase in magnetic flux 
turns the armature which rotates the brush gear, so that the effec- 
tive voltage is kept constant.—December 13th, 1911. 


| 13,877. June 10th, 1911.—ImPROVEMENTS IN THE SPEED 

REGULATION OF PotypHasE Serres Morors, Siemens 
Schuckertwerke G.m.b.H., of Askanischer Platz, 3, Berlin, 
S.W., Germany. 

This specification deals with a method of speed control for 
three-phase series motors by the displacement of the brushes and 
change in the ratio between the effective ampére turns on the 
rotor and stator. This ratio is made dependent on the displace- 
ment of the brushes, so that when the effective displacement 
from the short circuit position is small, the ratio is made equal to 
or greater than unity, but when the displacement is large, the 
ratio is made less than unity. A double set of commutator 
brushes is used for every phase, in which only one set of brushes 
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for each phase is movable and the other set remains in, or 
| not much removed from, the short circuit position. The 
| Ulustration shows a double set of brushes for one phase, a a! 
| show the brushes when they are in the short circuit position, 
and b 6! for some working position. The radii passing through 
6 b! make equal angles 8, with a diameter which in turn is 
| inclined at an angle a to the diameter of the short circuit posi- 
tion. a is the effective angle of brush displacement, and 8 is the 
| angle determining the change in transformation ratio. Both 
| brushes of each phase could be connected to the secondary 
| phase winding of a transformer, and probably would not be 
connected to the other phases. ‘The stator winding of the motor 
might be connected in series with either the primary or secondary 
winding of the transformer. No adequate idea of the nature of 
this patent can be given in a short abstract.—December 13th, 
1 


ComBUSTION ENGINES, PARTICULARLY TWO-STROKE CYCLE | 


Enarnes, J. L. Cloudsley, jun., of 168, Palace-chambers, 
Westminster, S.W. 
The crank disc or fly-wheel has formed on it ribs or blades so 


N° 20,024 











nator py by Jas. Howden and Co., and is to deal with | that it may operate as a centrifugal pump. This increases the 


137,500 lb. of steam per hour, 
water at 80 deg. Fah. 


giving a vacuum of 27}in., with | pressure of the air within the crank case. 


On the uncovering of 
eertain ports by the piston on its outstroke air from the crank 


| MOTOR CARS AND ROAD TRAFFIC. 


7062. March 21st, 1911.—ImMPROVEMENTS IN AND RELATING TO 
ELECTRICALLY-PROPELLED VEHICLES, Dimitry Balchowsky 
and Philippe Caire, of 64, Rue de la Chaussée d’Autin, Paris. 

The invention consists of a means of suspension for the electric 
motor of vehicles in which any suitable springs or elastic mem- 
bers are interposed between the motor and the frame of the 
vehicle to permit the free displacement of the motor in every 
direction, independently of the axle proper and the frame. The 
invention further consists in means for electrically insulating the 
| motor from the frame of the vehicle by interposing insulating 
| material between the driving members, reacting members and 
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| the frame of the vehicle. For the purpose of completely sus- 
pending the electric motor and at the same time retaining an 
elastic coupling the following arrangement is employed. The 
| weight of the motor is isolated from the weight of the axle by 
suspending it by the two outer ends of its reaction shafts L, and 
| as these ends are provided with perpendicular levers K, it is easy 
to suspend the whole of the electric motor by arranging spiral 
springs F F or other elastic members between the levers K and 
the longitudinal members of the frame. To this end the longi- 
| tudinal members are furnished with supports D, which carry the 
suspension springs of the electric motor.—December 13th 1911 
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MACHINE TOOLS AND SHOP APPLIANCES, | 


19,430. August 3lst, 1911.—ImMpROVEMENTS IN MACHINES FOR 
Factnc on Re-FactnG VALVE Seats, William Crockatt, 
179, Nithsdale-road, Pollokshields, Glasgow, and Browell 
Patents Company, Limited, 21, Hope-street, Glasgow. 

The body of the machine is in two parts, a cylindrical upper 
piece A and a lower tubular portion B. A spindle passes through 
the centre of the body and carries the facing tool C at its lower 
ena. A clip D surrounds the spindle, ball thrust bearings being 
provided at E and F. Between the clip D and the bearing F a 
spring G is placed. This spring keeps the spindle up and pre- 
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vents the tool from cutting into a depression on the valve face. | 
The spindle is rotated from the hand wheel H, and is fed down- | 
ward by means of the nut J. To centre the device in the valve 
casing the part A has pivoted to it stepped arms K. A coned 
ring L fits within these arms and is provided with projections M | 
extending upwards. These projections bear against a ball 
thrust bearing N, which in turn bears against the bottom of a 
screwed nut P. By adjusting the nut P the stepped arms K are 
forced outwards until they grip the valve casing as shown.— 
December 13th, 1911. | 


is 
will indicate the angle between the line of sight and the meridian, | jected to the fluid pressure in the interior, packing surrounding 


The instrument also shows, like a compass, the angle between the 
ship’s course and the meridian. 


1,009,731. 
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mounted. At the same time the reading on the lower scale | one end, a balancing piston is attached to the other end, and sub. 


| this piston and separating the other turbine from the roto: 
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interior whereby the required balancing thrust is obtained with 
either turbine part in operation. ‘There are ten claims. 
1,009,937. Rott TRAIN ror Roving Our HoLtow Biniers 
‘ or TuBEs, H. Stuting, Witten, Germany.—Filed February 
| 24th, 1910. ; 
| This invention consists in the combination with the reducing 
rolls of a mandril, the long stem of which extends towards the 
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December 13th, 1911. 
feeding side of the train, and provided with two clamps, each: of 
which can open in turn while the other is closed, in order to let 
the tube pass while the mandril is held by one or other clanips. 
There are eight claims. 
1,010,044. CounTER CurRENT CONDENSER, J. F.. Grace, Neu 
York, N.Y., assignor to H. R. Worthington, New York, N.Y., 
a Corporation of New Jersey.— Filed February 16th, 1911}. 
There are six claims to cover the combination of outer casing 
open at the top for the admission of exhaust steam, an inner 
casing separated from the outer casing to form an annular space 
for the passage of the steam downward, water trays within the 
inner casing forming water jets between which the steam passes 
upward, an injection water chamber above the trays, an air space 








SELECTED AMERICAN PATENTS. 


(From the United States. Patent-office Official Gazette.) 





MertHop oF ForminG ELectric CABLES AND APPA- 
RATUs THEREFOR, H. W. Fisher, Pittsburgh, Pa., assignor to 
Standard Underground Cable Company, Pittsburgh, Pa., a 
Corporation of Pennsylvania.—Filed October 21st, 1910. 

This patent is for a method of manufacturing insulated lead- 


| sheathed cables, which consists in maintaining a bath of insulat- 


SHIPS AND BOATS. 


28,894. December 12th, 1910.—ImpRovEMENTs IN ScREW PrRo- 
PELLERS, Sir W. H. White, K.C.B., 8, Victuria-street, West- 
minster, S.W. 

The propellers referred to in this specification are of the high- | 
speed type, and the object of the invention is to reduce the effects | 
of cavitation, and thus increase the efficiency of such propellers | 

When an ordinary propeller blade of the section shown in Fig. 1 | 

moves at a high speed in the direction indicated, vacuous cavities | 

are formed at L and M. The cavity at L is not objectionable, | 
as it tends to increase the efficiency of the propeller. The cavity 


ing compound in fluid state at an elevated temperature, with an 
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at M reduces the efficiency if the speed of the blade is sufficient to 
cause the cavity to extend over a large portion of the blade face. 
Fig. 2 shows the section of the improved blade. The leading 
portion between the lines A B and C D is set forward relatively 
to the following portion of the blade between the lines E F and 
G H. The face J of the following portion is tangential to the 
boundary of the cavity K, and can therefore act upon the water. 
Cavitation on the face of the blade is restricted to the portion of 
the blade lying between the lines AB and EF. The remaining 
figures show alternative sections for the blade.—December 13th, 
1911. 


MEASURING AND TESTING INSTRUMENTS" 


1024. July 13th, 1911:—IwpROvVEMENTS IN NAVIGATIONAL 
INSTRUMENTs, G. K. B. Elphinstone, of Elliot Bros., Century 
Works, Lewisham, Kent. 

A triphase motor, A, mounted within a fixed casing B, is con- 
trolled by a gyro compass, and drives through pinions C, &c., on 
to a vertical spindle D. On this spindle is mounted a circular 
seale E, graduated in degrees from 0 to 360. A horizontal com- 
pass card F is mounted above and rotates with the scale E. A 
second circular scale G is mounted above the first, and is gradu- 
ated in degrees from 0 to 180 to the left and to the right. This 
second scale is fixed to the casing B and is non-rotatable. A 
circular casing H carrying the eyepiece J and the object glass K 
of a telescope is arranged rotatably on the fixed casing B. L is 
a cross-wise fixed in the eyepiece, a view through which is shown 
in Fig. 3. The instrument is to facilitate taking the “ bearings ” 
of a distant object. Thus if the telescope be turned until the 


cross-wise L passes through the image of the distant object, the 
reading on the upper scale will show the angle between the line 
of sight and the centre line of the vessel on which the instrument 





above the water chamber for preventing the heating of the water 
by the incoming steam, and a pipe connecting said air space witli 
the condensing space within the inner casing. The outer casing 
is shown at A, the inner casing B separated from the casing A 
forms the steam space 11. The step bearing shell 10 is within 
the casing B, jet trays between casing B and shell 10, water 
chamber 13 above the top tray, air chamber 15 cooled by the 
water from the chamber 13, and an injection pipe and air pipe 
connecting with the water chamber and air chamber are all 
shown in the engraving. There are six claims. 
1,010,164. SuGar Cane Crusnine Miz, D. W. F. Maxwell, 
Sydenham, England.—Filed April 6th, 1910. 
This invention consists in combining in a cane crushing mill a 


extended portion in viscid and contracted state at reduced tem- 
perature, immersing a core in the fluid portion, and withdrawing 
it from the bath through the viscid portion, and simultaneously 
with the withdrawal surrounding it and its adhering envelope of 
insulating compound, to the exclusion of air, with a sheath. 
There are five claims. 
1,009,747. Car Truck, H. H. Hewitt, Buffalo, N.Y. 
March 7th, 1910. 


|1,009, 747] 


Filed 








This patent for spherical axle-boxes is principally remarkable | 
| 


| for the enormous number—thirty-six—of claims. 

1,009,784. Marrtne TURBINE INsTALLATION, C. A. Parsons, 
Newcastle-upon-Tyne, Englund.—Filed March 11th, 1911. 

In a marine turbine installation several turbine elements | 
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frame, two main rollers in the frame, a third roller disposed above 





a. | the main roller, and means for permitting slight lateral and ver- 
fo eS | | tical movement to the third roller. There are six claims. 
‘ | 
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PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. A. W. Buake, consulting engineer, has ceased to occupy 
his address at 66, Wind-street, Swansea, but will continue to 
devote himself a. to the equipment of works and 
collieries as heretofore, his new address being ‘‘ Sketty,’ Swansea. 
Hans RENoxD, Limited, of Progress Works, Brook-street,Man- 
chester, have now opened an office in Glasgow at 86, St. Vincent- 
street (telephone 2454 Central), and have appointed Mr. F. M. 
Lawson, Assoc. M. Inst. C.E., A.M.I. Mech. E., as resident 
engineeer for Scotland. For the present the Glasgow office 
will deal more particularly with matters requiring personal 
attention, but when inquiries are urgent they may be sent there, 
although all correspondence relating to orders should still be 
ahead and astern turbine part, a hollow rotor open at both ends | addressed to_ Manchester. — The Glasgow office will generally ' 
and common to both turbine parts, steam from a stage of one of | only concern itself with enginecring matters, and not with cyele, 
the turbines being admitted to the interior of the rotor through | motor, and mortise chains. 
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having impulse and reaction sections arranged in series to allow 

the working fluid to pass alternately through impulse and reac- 

tion sections. There are eleven claims. 

1,009,789. ComBINED AHEAD AND ASTERN TuRBINE, H. W. 
Ridsdale, London, and S. S. Cook, Wallsend, England, 
assignors to C. A. Parsons, Newcastle-upon-Tyne, England.— 
Filed February 14th, 1911. 

This patent is for a steam turbine having in combination an 
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HARBOURS AND WATERWAYS, 1911. 
No. II.* 


The Clyde. 


The revenue of the last year of the Navigation 
‘Trustees was the largest ever received, amounting to 
£577,322, exceeding that of the previous year by 
422,000. Each improvement and new work that has 
been carried out in recent. years has been justified by 
the increasing growth of the revenue of the port. The 
estimated capital expenditure on new works for the 
current year amounts to over a quarter of a million. 
The principal works now in hand are the wharf and 
large granary at Meadowside. This building is to be 
312ft. in length, 72ft. in width, and fourteen storeys 
high. Accommodation is to be provided for 20,000 
tons of grain in silos and 11,000 tons on floors. A new 
dredger and four hoppers are also to be added to the 
dredging plant at a cost of over £100,000, for the pur- 
pose of expediting the further deepening of the 
channel. New quays and sheds at Yorkhill are in 
progress ; the widening of the channel at Newshot 
Isle, near the shipyards of Messrs. Brown and Uo and 
Messrs. Beardmore, in anticipation of the launching 
of the Cunard liner Aquitania, has been proceeded 
with. This widening will extend over a mile and an 
area of nearly 13 acres. The width added to the chan- 
nel will vary from 30ft. to 156ft. At Elderslie new 
basins and a graving dock are under construction. 
The basins cover 324 acres, with 301t. depth at low 
water, and the dock is to be large enough to receive 
the largest merchant vessel afloat. 

Following up the works that have been carried out 
by the Clyde Navigation Trustees for improving the 
channel, the Lighthouse Trustees, who have jurisdic- 
diction over the lower part of the river, have decided 
to apply to Parliament for power to enable them to 
deepen and widen the lower reaches, so as to give a 
depth of 27ft. at low water, as their present power only 
allows them to go to 23ft. At present the maximum 
draught that can navigate between Glasgow and the 
sea at any state of the tide is 16ft. and at high water 
27ft. 

In September last the final stage tor the prevention 
of the fouling ot the Clyde with sewage was com- 
pleted. The surface over which the sewage has been 
diverted covers 39 square miles. Although the sewage 
disposal works at Shieldhall were only brought into 
operation in May, 1910, the sanitary condition of the 
river shows a marked and much-needed improvement. 
There yet remains the diversion of the sewage from 
some of the streams that empty into the Clyde, but 
power exists for compelling the authorities who have 
charge over these districts to divert their sewage. 


Methil. 


Water has been admitted into the new dock that has 
been in course of construction by Messrs. McAlpine 
and Co. for the last three years. This dock has been 
constructed in Dubbleside Bay on an area lying be- 
tween high and low water, 35 acres in extent, which 
has been enclosed by a sea wall a mile in length. Of 
the area thus enclosed the basin occupies 11} acres, 
the remainder being occupied by railway sidings and 
storage. There will be a depth of 27ft. at neap tides. 
At the commencement of the work the contractors 
experienced several very severe storms, and owing to a 
high tide and ground swell in January, 1910, gaps were 
made in the new sea wall, some of the concrete blocks 
weighing 100 to 200 tons being shifted out of their 
places. 
It is expected that the new dock will be available for 
traffic early in the new year. 


Peterhead. 


The new harbour of refuge which is built out from 
the land between Peterhead and Buchanness has 
come to a standstill, the Government having for some 
unknown reason decided that no further grants will be 
made for carrying out the work, although it is far from 
finished. The south breakwater is almost completed, 
but still requires the pier head. The original scheme 
included the construction of a breakwater on the 
north side, which would have protected the entrance 
to the south harbour, on which, under present con- 
ditions at certain states of the tide, the waves are 
thrown directly. A large part of the construction 
of the south breakwater has been done by convict 
labour, Up to the present time about three-quarters 
of a million pounds have been expended on this work. 


Fraserburgh. 


_ The improvement of the harbour at Fraserburgh 
lor the fishing trade, more particularly for the use of 
steam drifters, has been proceeding, and at Wick piers 
are being run out for the purpose of enclosing a large 
part of the bay, also for the use of the fishing fleet, 
and good progress has been made, notwithstanding that 
the work has been much delayed by stormy weather. 


Rosyth. 


Considerable progress has been made with the new 
naval docks. It is estimated that more than half the 
work comprised in the contract is already completed, 
and the contractors, who have 2300 men at work, hope 
to complete their contract by March, 1914, or two 


* No. I appeared January 5th. 


The estimated cost of this dock is £850,000, | works are contemplated, involving an outlay of 
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years within the specified time. One of the most 
important works carried out during the past year was 
the sinking of the concrete monoliths for the new 
sea wall of the great Dreadnought lock. Each of 
these monoliths weighs from 10,000 to 12,000 tons, and 
they are composed of concrete filled into large steel 
shells, and are placed in firm strata 45ft. below the bed 
of the sea. 


Belfast. 


In March last the new graving dock, which has been 
in course of construction for seven years, was opened 
and the Olympic berthed in it. The completion of 
this dock was much delayed owing to the embank- 
ment of the adjacent Alexandra Dock giving way. It 
is constructed on land reclaimed from the sea by the 
Harbour Board, and it is claimed that it is the largest 
graving dock in existence, and capable of taking 
vessels of 45,000 tons and drawing 34ft. It is 850ft. 
long by 100ft. wide. The concrete floor is 17}ft. thick. 
The pumping machinery is actuated by engines of 
3000 horse-power, which are capable of pumping 23 | 
million gallons of water out of the dock in one and | 
a-half hours. The cost of this dock will exceed | 
three-quarters of a million. 





The Continent. 


On the Belgian coast the dredging of about 14 mil- | 
lion cubic yards of material has been carried out for 
the maintenance of the Stroombank approach to 
Ostend, at an average cost of from 3d. to 4d. per cubic 


yard. Altogether the total cost of the maintenance | 


of the Sane erenenner eden £0 Qotnee Res Sneptend am an extension of the quay and also for the reclamation 


In the Port of Antwerp, contrary to expectation | of a large area of low land adjoining the town, by the 


expenditure of over £27,000. 


the special commission appointed five years ago to 
report as to the scheme for making a direct cut across 
the bend in the river Scheldt below Antwerp has 
recommended the carrying out of this scheme. The 
matter, however, is not yet settled, as a Bill will 
have to be promoted in the Legislature to authorise the 
project, and there is a very strong feeling amongst 
many of the traders against it. 

At Zeebrugge, for some time after the opening of 
the new harbour, the depth of the water continued to 
shoal owing to the deposit of silt and sand, notwith- 
standing the constant dredging that was going on; 
but more recently the company which runs the port 


has obtained delivery of an additional dredger, with | he fi Meet 
the result that the prescribed depth over the whole | a ee 


surface of the roadstead reserved for shipping has been 
restored to its original depth. 

At Nieuport the Department of Public Works is 
about to construct a dry dock for fishing vessels, and 
carry out other works for the improvement of the port, 
at a cost of £120,000. At present the approach to the 
port and the entrance channel are dangerous, owing to 
the large amount of silt brought in and deposited by 
the tides forming shoals. These shoals have to be 
removed by dredging, the quantity removed annually 
amounting to 170,000 cubic yards, the removal of 
which costs £3000. 

In the new channel of the Maas up to Rotterdam 
extensive dredging operations have been carried out 
for deepening the waterway. The minimum depth at 
the lower end of the river, where there is a width of 
400ft., is 30ft. During 1910, 560,000 cubic yards were 
removed. In order to improve the waterway, the 
reach between Poorterhaven and the Hook of Hol- 
land has been enlarged and deepened, and further 


£60,000. An embankment about 1} mile in length is 
being carried out on the left bank of the river opposite 
Maasluis. 

A commission that has been inquiring into the sub- 
ject for some time past has recommended that the 
lock at Ymuiden, at the entrance to the Amsterdam 
Canal, which was opened for traffic in 1896, should be 
replaced by one having a length of 1180ft., width of 
148ft., with depth over sill of 46ft. These dimensions 
compare with 1150ft. in length and 45ft. in width of 
the Kaiser Wilhelm Canal, and 1000ft. and 110ft. of 
the lock on the Panama Canal. The deepening of the 
outer harbour to 40ft. and of the canal to 44ft. is also 
contemplated. Since 1870 the shipping returns of 
Amsterdam show an increase of 700 per cent., and 
about half the vessels trading to Holland now pass 
through this canal. 

The question of making Paris a seaport by enlarging 
the locks and deepening the canal between Rouen and 
Paris, which has been in agitation ever since the con- 
struction of the Manchester Ship Canal, has again 
been revived since the flooding to which Paris was last 
winter subjected, and a commission has been inquiring 
into the matter. This commission, however, has 
limited its inquiry to the works necessary to be carried 
out to prevent further flooding, the carrying out of 
which would also benefit the traffic. It also ex- 
presses the opinion that the water-borne traffic can be 
sufficiently improved by the use of more suitable 
boats. Up to Rouen there is a navigable depth of 
18ft., and vessels of 3000 tons can reach there. 


America. 


In the United States the dredging of the Ambrose 
Channel up to New York has been so far completed 
that during the past year the whole of the navigation 
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In Canada extensive works for the improvement of 
the Navigation have been carried out at Montreal. A 
shipyard 35 acres in extent has been laid out for the 
use of deep-water vessels by the Harbour Commis- 
sioners ; a new basin is also being constructed, 1000ft. 
long, 500ft. wide, with a depth of 30ft. In this basin 
a new floating dock, capable of taking vessels of 25,000 
tons which have been constructed in this country, will 
be situated. Vickers Limited have also established 
a branch of their shipbuilding business here. 

In South America, at Rio Janeiro, which has one of 
the finest harbours known, up to about eight years 
ago ocean-going steamerg had to be discharged and 
loaded from lighters. To remedy this a commission 
was appointed by the Government in 1903 to report as 
to the best means of improving the port, with the 
result that it was decided to construct a length of 
1100ft. of quay walls, having a depth of 28ft. to 33ft. 
in front of it. The contract for this and other 
subsidiary work was let to Messrs. C. H. Walker and 
Co., of Westminster, and is now approaching comple- 
tion. The method adopted for the construction of 
these quays is the same as that used at Antwerp. 
From two large floating pontoons, each 100ft. long by 
20ft. wide, was suspended a cofferdam and a caisson. 
The latter or wall shoe acts in the first instance as a 
diving bell, being filled with compressed air, for the 
construction of the foundations, and eventually being 
filled with concrete remains as part of the finished 
work. Each caisson is 82ft. long. On it is fitted a 
wrought iron cofferdam, within which the concrete 
wall is constructed. The cofferdam is then removed 
and is available for a further length of wall. A further 
contract was also entered into with Messrs. Walker for 


removal and deposit of a large mound which rose to 
such a height as to be unavailable for business pur- 
poses. Dredging has also been carried out in the bay, 


| the sand removed being pumped behind the walls. 


At Buenos Aires a contract has also been recently 
let to Messrs. C. H. Walker and Co. for the 
construction of four new docks with quays ex- 
tending over three miles; the erection of ware- 
houses containing 100 acres of floor space, and the 
reclamation of 300 acres of land. Nine tenders were 
sent in for this work, four of which were from English 
contractors. It is interesting to note that the original 
construction of the port of Buenos Aires was carried 
out by the late Mr. T. A. Walker, the predecessor of 


The Great Central Railway Company of Argen- 
tina is constructing a new port with quays and rail- 
ways in the bay of Samboromba, situated on the 
coast about 150 miles south of Buenos Aires. For 
this purpose a contract has been entered into with the 
Tilbury Contracting and Dredging Company for 
dredging an approach channel 9} miles long through 
the bay, and deepening the water for the new port. 
The quantity to be moved amounts to over 16 million 
cubic yards of sand and clay. The work is to be 
carried out under the direction of Mr. Frederick 
Hughes by a staff of British workmen. The contract 
for the docks and railway has been let to a French 
firm. 

At Montevideo an extensive scheme is about to be 
carried out for enclosing the foreshore on the south 
coast of the city by an embankment 2} miles long and 
reclaiming 358 acres of land. This embankment is to 
form an esplanade, and the land is to be laid out with 
streets for building purposes. The scheme is to be 
carried out by English enterprise, the principal 


| promoter being Lord Grimthorpe, and the engineers 








of large vessels has been diverted to this course. 


Messrs. Douglas Fox and Partners, the contractors 
being Messrs. Walker and Son. 

Recent reports received as to the progress made 
with the Panama Canal appear to justify the expecta- 
tion of the engineers that it will be ready for traffic 
in 1913, the works being well ahead of expecta- 
tion. When the works were taken over by 
the United States Government the belt of country 
through which the Canal passes was stated to be one 
of the most unhealthy belts of country on the face of 
the globe. At the present time, owing to the measures 
taken by the United States engineers and sanitary 
officers, the health conditions are now quite up to the 
standard of civilisation. Malaria and yellow fever, 
which at one time prevailed, are now banished. Up 
to the time when the last return was issued, out of 
183 million cubic yards which remained to be exca- 
vated when the works were taken over, 143 millions 
had been removed, or about 78 per cent. of the whole. 
About the same percentage applies to the work in the 
Culebra Cut and the great Gatun Dam. 


Africa. 


On the west coast of Africa, at Lagos, owing to the 
dangerous and unstable bar at the entrance to the 
harbour, it has hitherto been impossible for ocean- 
going steamers to enter, so that the whole of the traffic, 
which has increased from 154,000 tons to 300,000 tons 
within the last ten years, has had to be discharged by 
means of surf boats, entailing an addition to the 
freight of 13s. a ton, besides causing considerable 
delay. To remedy this works of improvement are 
now in operation, consisting of a mole on the east side 
of the entrance, nearly two miles long, and projecting 
7000ft. beyond the line of the foreshore. About two- 
thirds of this mole have already been constructed, 
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Another mole is to be placed on the west side to | solvent. It unites with hydrogen to form amide | 
shelter the navigation. The top of the mole is 20ft. | compounds, the constitution of which is still a matter | 
wide, and is 9ft. above low water. The granite of | of discussion. 

which it is composed is obtained from quarries 60| Onnes has continued his low temperature work! THE gas industry has experienced during the past 
miles inland, the stone being brought down partly by | with helium, and finds that the electrical resistance | year a greater expansion than has taken place in any 


GAS SUPPLY IN 1911. 








lighter and partly by railway. To avoid tranship- | of mercury becomes nil at 3 deg. absolute 
ment the material is sent in iron boxes containing 
eight tons, which are transferred from the railway 
trucks to the lighters and on to the mole by cranes. 

The traffic on the Suez Canal, as shown by the 
return for 1910, was the largest yet recorded. It isa 
matter worth noting that although this canal was 
originally constructed principally for the benefit of 
French traffic, and received Very little encouragement 
in this country when projected, France only afiords a 
small proportion of the shipping passing through it. 
The percentage of English vessels passing through the 
Canal in 1910 was 60.4; of those belonging to Ger- 
many 17.1 per cent.; Holland, 6.50, and France only 
6.40; the remaining 9.60 per cent. being made up 
with the vessels of other nations. The total number 
of vessels passing through the Canal was 4533, of a 
gross tonnage of 23,054,901, an increase of 739 vessels 
and of 19,110,831 tons over the corresponding period. 
The average length of time taken to pass through the 
Canal was seventeen hours. Since 1908 the maximum 
draught allowed for vessels has been raised to 28ft., 
and 281 vessels drawing between 27ft. and 28ft. took 
advantage of this increased depth. 128,171 passen- 
gers passed through the Canal during the year. 





CHEMISTRY IN 1911. 


THE annus mirabilis has been more admirable in | Tomerism,” which has been proposed. 


coronation than in chemistry, 
nature of the science not saving it. 
interesting event has been 
by five French gentlemen of Madame Curie— 
now unhappily ill and 
unwarrantable affront which she was powerless to 
repel save by vicarious rapiers. These were so 


Quite the most 


the cosmopolitan | 
the gallant defence | 


in hospital—against an | 


effective that some of the complementary five duelists | 


ran risks almost as severe and unforeseen as if they 
had confronted radium in its laboratory lair. As 


they have purged their offence, let it be hoped that | = . 
| pound ”’ masquerading as a metal. 


wounds in the field will not involve the lingering 
destruction which may overtake the rash worker 
with that deadly element. 

It is difficult to give any systematised account 
of the investigations which have been made, and of 
their upshot, as in no one branch have great things 
been done and small advances do not lend themselves 
to more than a categorical statement which provides 
the same fine, confused reading as may be found in 
a dictionary. Acknowledging this obstacle, we shall 
try to put into groups those matters which appear 
to be of greatest moment. 

Nomenclature in a science should be universal, 
and if a universal language as well as nomenclature 
could be adopted joy would reign among all chemists 
except perhaps those engaged in the mildly remunera- 
tive task known as abstracting. It is therefore good 
to know that Ostwald proposes that Ido—a modified 
form, or dialect, one supposes, of Esperanto—should 
be general for chemical writings, but the time is not 
yet. Radio-activity continues, and to niton, the new 
name for the emanation from radium, is assigned the 
molecular weight 223. Mesothorium is regarded as 
so chemically similar to radium that its separation 
is difficult, and it may apparently be used as an 
adulterant; but the fact that radium can be estimated 
by the quantity of emanation it gives off affords a 
means of detection. Based on the ratio of emanation 
to radium is a method for determining radium in 
uranium minerals as a doubt exists whether the quan- 
tity of radium forming from such youthful minerals 
as uraninite is identical with that in process of pro- 
duction from pitch-blende. Such questions are 
chiefly of interest in that they show how rapidly the 
concept of an element, not as a body fixed in itself, 
but as one suffering ordered disintegration has grown 
and is bearing fruit. It has long been a dream that 
active nitrogen, as distinct from the sluggish stuff 
which we breathe, must have an objective existence. 
In favour of the realisation of this dream there. is 
the following evidence. Ordinary pure nitrogen 
subjected to an electric discharge will glow after the 
discharge has ceased, will give a characteristic 
spectrum, will act on phosphorus, iodine, sodium 
and mercury, and unite with carbon to form cyanogen. 
The observation, though of high interest, must be 
received with caution, as full quantitative chemical 
data are not yet available. 

The metals of the alkali group have received a 
good deal of attention, and our knowledge of their 
chemistry has been appreciably extended. Metallic 
calcium being now an article of commerce and 
relatively cheap, has been applied successfully to 
the reduction of caesium, rubidium and lithium from 
their chlorides. The two former can be distilled 
from the less volatile calcium in glass, but the last 
named attacks that material so rapidly that an iron 
apparatus is necessary. Lithium nitride Li,N can 
be synthesised by bringing its elements together at 
the ordinary temperature; itmelts at about 840 deg.C. 
and when fused attacks iron, nickel, copper, platinum 
and porcelain, and will penetrate vessels of magnesia, 
so that it is almost a sort of alcahest or universal 





above absolute zero. The 


absolute zero is approached. Thus the 


0-122. As a contrast to the amazing experimental | 


skill which has attained such results as these may be | 





question of the composition of the earth’s atmosphere 
|in its upper strata. According to the author’s 
views, there is a comparatively sudden change in 
the character of the gaseous envelope at a height of | 
about 70 kiloms., and another at about 200 kiloms., 
and in the outermost layer a gas lighter than hydrogen, 


It may well be that some day the enormous feat of 
obtaining samples of the air from these heights 
will be accomplished, and then analysis will determine 
the matter. 

The inconvenience caused by the use of the word 
| ionisation both for the condition of the constituents 





liquid helium has been determined, and may be | heating of dwelling-rooms and offices. 
quoted as showing how each degree counts when | also been a growing demand for gas for heating in 
; vapour 
pressure at 1-48 deg. is 3 mm. and at 4-29 deg. |} call for better illumination of public thoroughfares, 
is 760 mm.; the density of the liquid at 4-29 deg. is | railway stations, and shop premises, has resulted in 


cited an interesting speculation free from the base | 
influence of ** th’ degradin’ facts,’ as Mr. Dooley says, | 
which has been put forward on the always interesting | 


and to be named geocoronium, is the chief constituent. | 


| of an electrolyte and for the state of the molecules | 


|of a gas which will conduct—not electrolytically be 
| it said—is real, and it would be fortunate if the latter 
| physical condition were denoted by the word “ elec- 
The * ion” 
| of gases—falsely so called—thus becomes an “ elec- 
| tromer.”’ Such matters as phraseology are by no 
|means trivial, as a confusion of thought is often 
|}engendered by a want of precision of words. A 
|compound ammonium amalgam has been prepared 
by the electrolysis of a solution of tetramethylam- 
| monium chloride in alcohol, using, of course, a mercury | 
cathode. It resembles ammonium amalgam in most 
respects, and reacts much as would be predicted from 


| its composition, but it is interesting as an example 


of an “organic ’”’ substance, i.e., a ‘‘ carbon com- | 


Turning to more mundane matters, we find that | 
much -controversy has taken place concerning the | 
reactions occurring in the lead chamber process for | 
the manufacture of vitriol, but that little decisive | 
has resulted. It is curious to reflect that even now, 
when this venerable process is obsolescent, chemists 
have been unable to pronounce definitely on the nature 
of its mechanism, though they know well how to 
control it. Alloys of aluminium with small quantities 
of magnesium are said to be hardened if quenched, 
but the hardening is not completed immediately, 
some days elapsing before it attains its maximum. It 
is also stated that aluminium alloyed with small 
quantities of manganese is not wetted by mercury, 
which, as is well known, brings about the rapid 
oxidation of the metal. The rusting of iron has 
received its usual amount of study and of controversy, 
but the question remains as ragged and dubious 
as it has been for years. We think that part of the | 
difficulty arises from some of the investigators falling | 
in love with a neat, trim complete theory, blinding | 
their eyes to its defects, and rejecting the con- | 
tributions of other workers who do not worship their | 
own idol. | 
occurrences are by no means intent on fitting them- | 
selves to trim theories, the contrary view being as | 
absurd as the common belief by many people that a | 
country must be the best in the world because they | 
have been so kind as to be born in it. Without | 
approaching the dogmatic, we may say this: First, 
that iron is not Fe; then that the bundle of hetero- 
geneous stuff called iron or steel is made up of 
substances differing from one another chemically 
and physically ; also that the heat of combination 
of iron with oxygen is large, and, considering 
this, it is amazing how comparatively sluggish 
is their combination; following from that is the 
obvious deduction that anything serving as a 
release, relay or detonator, will set their combination 
going. No satisfactory explanation of the process 
of rusting can be even plausible which does not 
take at least these few primary facts into account. 
The risk of rusting of iron in reinforced concrete 
has been a matter for investigation for some time, 
and ample data will be available in due course. Mean- 
while it has been observed that in certain cases the 
metal embedded in concrete gradually loses its rust, 
and it is suggested that this is due jointly to the 
solubility of ferrous hydroxide in calcium hydroxide 
and to the formation of a calcium ferrite. If this is 
established the engineer will have an additional 
reason for regarding this composite material as 
dependable. 

It must be admitted that, with one or two excep- 
tions, the record of work done during the past year is 
of rather a humdrum kind, but it would be eminently 
unreasonable to expect 1911 to stand supremely 
good in all things, and a modest gratitude for unexcit- 
ing work honestly done is as rational as it is seemly. 











: a tem-/ previous year of the present century. The expansion 
perature experimentally attainable and appreciably | may be mainly attributed to the ever-increasing e1)- 
vapour pressure of | ployment of gas for cooking purposes and for the 


But there has 


industrial operations, and in very many districts the 


an increased output for lighting purposes. 


The Metropolis. 


The general growth of gas consumption throughout 
the country is reflected in a 3} per cent. increase for the 
year in the sales of gas in the area in which the three 
principal metropolitan gas companies operate. This 
increase refers to the twelve months ending June 30t! 
‘ast, which is the latest period for which statistics are 
at present available. Of the three metropolitan com- 
panies, the Gas Light and Coke Company experienced 
the largest increase in output, namely. 3-94 per cent. 
above that for the immediately preceding twelve 
months. The South Metropolitan Gas Company 
recorded an increase of output of 1-9 per cent., and the 
Commercial Gas Company one of 3-3 per cent. The 
price charged for gas has remained constant through- 
out the year, notwithstanding a general increase in the 
cost of coal. A matter of interest in connection with 
metropolitan gas supply is the powers obtained by the 
Gas Light and Coke Company during the year for the 
absorption by it of the Barking Gas Company and the 
Chigwell, Loughton and Woodford Gas Company. 
These absorptions can hardly fail to be of benefit to 
the consumers of gas in the areas supplied by the 
absorbed companies. Some amalgamations of com- 
panies operating in the suburbs of London are 


| announced as imminent as we go to press. Suburban 


undertakings generally have experienced much greater 
increases in sales of gas than the central metropolitan 


| companies, owing to the gradual transference of the 


residential population from the centre to the outer 
ring, which is proceeding in London in common with 


| most large cities. 


Works Plant. 


No distinctly novel types of plant have been intro- 
duced in gasworks during the year, but old types 


| have been brought in many cases more nearly to a 
| state of perfection. In retort settings further expe- 
| rience has been gained with both the continuous and 
| the intermittent systems of vertical retorts, but it 


cannot yet be said that either has established an all- 
round superiority over the other, or, indeed over hori- 
zontal retort settings worked with full charges by the 
aid of modern stoking machinery. In gas production 
honours are easy between the vertical retorts with 
continuous feed and those charged intermittently, but 
the fuel consumption appears to be slightly lower with 
the former, while the quality of the coke produced 
seems somewhat better with the latter. Choice 
between the two systems would at the moment prob- 
ably depend mainly on the grade and description of 
coal which the retorts are required to carbonise at a 
particular works. The facility with which a certain pro- 
portion of water gas can be made from the incandescent 
coke in situ in the intermittent type of vertical retort 


It is useful to remember that natural | by injecting steam into the latter when carbonisation 


is nearly completed, is an advantage for the smaller 
gasworks where independent water gas plant is not 
provided. Those of the larger gasworks which find 
it expedient to mix a certain proportion of water gas 
with coal gas, will, however, probably prefer, in the 
future as in the past, to make that water gas in inde- 
pendent generating plant, and therefore their freedom 
of choice between the different types of vertical 
retorts and horizontals will not be curtailed through 
considerations of convertibility of carbonising retorts 
into externally heated water gas generators. It is 
fair, however, to add that improvements are being 
effected daily in both classes of vertical retorts, and 
expressions of opinion as to their prospects may have 
to be greatly modified by impending developments. 

Meantime the bulk of the coal distilled for gas 
supply in this country continues to be carbonised in 
horizontal retorts with which, however, by reason of 
improvements in operation and control, makes of gas 
considerably higher than those which obtained in the 
earlier years of the present century are regularly 
realised. The normal average make of gas per ton of 
coal in metropolitan gasworks is now about 12,000 
cubic feet, and appears to be still rising. Large 
chamber carbonisers akin to coke ovens have not been 
favourably entertained by English gas managers, 
though in a few places on the Continent they have 
been adopted in preference to the intermittent vertical 
retort, which, however, has attained great popularity 
in German gasworks. In constructional work there 
is nothing of supreme importance to record, but it may 
be noted that German activity in gasholder con- 
struction has received another severe check through 
the collapse of a new gasholder erected by a German 
firm for the Corporation of Vienna. The top curb 
of the gasholder bell, which ranked with the three or 
four largest in the world, proved to be of too weak 





construction, and the bell collapsed when the holder 
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was being tested with air prior to being taken into use. 
Fortunately the accident was not disastrous in respect 
of loss of life, as was the gasholder catastrophe at 
Hamburg two years ago. Both disasters were un- 
doubtedly attributable to too low a factor of safety 
being adopted in certain members of the structures. 


Gas for Power Purposes. 


A point worth noting in connection with manufac- 
turing operations is the ever-widening application of 
electric power for driving stoking machinery and coal 
and coke handling plant throughout gasworks. In 
many instances the current required is generated from 
coal gas consumed in gas engines situated at the gas- 
works. Of more general interest was the installation 
early in the year of two gas engines, each developing 
1000-horse-power, and another of 700 horse-power, at 
the Crystal Palace, for generating current for power 
and lighting purposes in connection with the Festival 
of Empire Exhibition. These gas engines are reputed 
to be the largest hitherto made for the consumption of 
town gas. 


Public Lighting. 


The use of gas at high pressure for the lighting of 
main thoroughfares by means of high-power lamps 
has continued to expand, and the eminently satisfac- 
tory character of the lighting afforded by the large 
installation carried out in the main streets of the City 
of Westminster about a year ago has done much to 
extend the use of similar high-power lamps in other 
districts. Towards the close of the year new con- 


tracts were made for the public lighting ot the City of | 


London, by which it was divided about equally between 
the gas and electricity undertakings. A similar 
arrangement had earlier in the year been made by the 
Holborn Borough Council. In the latter instance the 
gas and electricity supply companies ultimately pro- 
pounded a joint scheme for the public lighting of the 
borough, in order to avoid either undertaking having 
to tender at unremunerative rates with a view to 
securing the entire contract. This is one example of a 
disposition which has been recently shown on the part 
of gas and electricity supply companies to work more 
amicably together than has usually been the case in 
the past. There are, however, a few instances in 
which the whole of the public lighting of a district 
has been assigned to municipal electricity works, and 
in one at least of these cases the ratepayers have been 
saddled with an outlay greatly in excess of the gas 
company’s tender for the same, or a better service. 


Contracts for public lighting now frequently follow | 


the Westminster precedent of specifying that the 


illumination afforded shall be equal to a certain stan- | 


dard at specified points on the roadway. 


Quality of Gas Supplies. 


The problem of adapting the quality of the gas | 


supply to the more usual methods of application of 
gas at the time has craved increasing attention on the 
part of gas managers. Admittedly there is now little, 
if any, utility in the preservation of a standard of 
illuminating power for the quality of gas supplies, 
though the recognition of this fact by the legislature 


will occur slowly. Conformity with a standard of | 


calorific power may more reasonably be required of a 
gas undertaking in view of the fact that it is the 
heating value of gas which is of primary importance 
for most of its applications at the present day. The 
calorific power which should be chosen as the stan- 
dard in a particular case must, however, be deter- 
mined largely with reference to the local conditions of 


gas manufacture, and it is very important that the | 
standard to which a gas undertaking has to work | 


should approximately conform to that calorific value 
of the gas which is consistent with the maximum yield 
of heat units in the gas obtainable from a ton of coal 
i.e., the yield and the calorific power of the gas must 
be regarded as interdependent if the heat units are to 
be supplied by means of gas to consumers at the lowest 
possible rate. 


By-Products. 


The market for residual products has turned during 
the year greatly in favour of the gas industry, and as a 
consequence gas undertakings have been repaid 
from this source the enhancement in the price which 
they have had to pay for coal. Gas coke has sold at 
somewhat higher figures than in 1910, while there has 
been an advance of 30s. per ton in the market price 
of sulphate of ammonia. Roughly, 15 per cent. 
more has been obtainable for crude tar than in the 
preceding vear, owing to the increasing employment of 
tar and pitch in the work of road maintenance and 
construction. The tendency of the price of tar to 
rise from this cause is clearly not yet spent. 








THE PROGRESS OF WAR MATERIAL IN 1911. 


TROUBLE in Morocco, war in Tripoli, jealousy 
between Italy and Austria, and unrest in the Balkans, 
have combined to render the past year a busy one for 
manufacturers of war material. The greater Powers, 
with the exception of Italy, had already completed 
their armament of quick-firing field guns, and have 
of late been turning their attention to field howitzers, 





mountain guns, and frontier defence guns. All the 
armies have been increasing their stocks of ammu- 
nition. 


Field Guns. 


No new field gun has appeared. The Deport 
“scissors trail’? gun already described in these columns 
was tried in England in 1911, and did well. The 
Krupp semi-automatic field gun was described and 
illustrated in THE ENGINEER of June 2nd, 1911. 
Italy requires some 600 field guns to replace the old 
semi-quickfirers, and is now holding competitive 
trials for their supply. Only two patterns of gun 
have been selected for trial, namely, the Schneider 
differential recoil field gun and the Deport gun men- 
tioned above. A sum of two millions sterling has 
been sanctioned for re-armament. Incidentally it 
was stated officially that the price paid to Krupps 
for a battery of six guns, 18 wagons, one too] wagon, 
and 7200 rounds was £22,000. Servia has ordered 
| 160 quick-firing guns and 150,000 rounds of ammuni- 
tion from Schneiders ; these are presumably similar 
to the Schneider guns already supplied. The con- 
tract for the conversion of 100 of the old Servian 
80-millimetre guns was given to Ehrhardts. Chili 
has ordered 200 field guns from Krupps; the gun is 
a 14-3-pounder of the standard Krupp pattern, similar 
to the Italian gun. It is to fire both shrapnel and 
universal shell. Bolivia has purchased three batteries 
from Schneiders of the same pattern as the Spanish 
gun. China has ordered 18 field guns and 6000 
rounds of ammunition from Skoda, of which 12 were 
| delivered last year. The gun is a 14-3-pounder with 
Skoda wedge breech; it has the independent line 
of sight and traverses on the axle-tree. Small side 
shields are fitted to close the gaps between the main 
shield and wheels. The buffer has piston valves and no 
check buffer. On 4ft. 3in. wheels, with 3mm. shield, 
the weight in action is 18-5 ewt., and the weight 
limbered up with 32 rounds is 30-5 ewt. Spring 
limber hooks are fitted; there is an automatic fuse 
setter without differential corrector, and a portable 
| observatory, to be mounted on the wagon, is supplied. 





Horse Artillery. 


The French are holding trials to select a gun to 
| replace their present H.A. gun, which is too heavy. 
| The ammunition is to be the same as that of the field 
| gun, namely, a 15-85 1b. shell with charge giving a 
| with 24 rounds is not to exceed 30-5 cwt. These 
|conditions seem difficult to realise except with 
| differential recoil. 

| Mountain Guns. 


Trials are actively proceeding, but no large order 
| has been executed. The type required for Central 
Europe is a 14-3-pounder with M.V. about 1100 f.s., 
capable of 45 deg. elevation, and fully shielded. 
| This necessitates either the employment of a gun 
| in two parts, artificially weighted as in the Schneider- 
Danglis pattern adopted by Russia and Greece, or 
else the differential recoil system. The former 
system is considered simpler and more practical. 
Thirty 12-pounder guns of this type were ordered by 
Turkey from Schneiders as the result of the competi- 
tion held in 1910, and were delivered in the course 
}of 1911. Bolivia has ordered a lighter pattern of 
| this gun from the same firm, namely, a 12-pounder 
| with M.V. 985 f.s., weighing 10 cwt. in action and 
| forming four loads without shield. Nine batteries 
|are being supplied. Ecuador has purchased two 
mountain batteries from Ehrhardts; this gun has 
| controlled recoil, and is a 14-3-pounder, M.V. 900 f.s., 
firing universal shell. 


Howitzers. 


The Germans have issued a new 4-2in. Q.F. field 
howitzer, firing a 31 lb. shell with pointed 4-calibre 
head, M.V. 985 f.s. The shape of the head is a cubical 
parabola, which form is now superseding the ogive 
|for field artillery projectiles. Only universal shell 
| are used. The howitzer is 14 calibres long, and the 
cradle has rear trunnions, with constant long recoil. 
It is sighted with the panorama telescope, and is 
fully shielded. The weight in action with 4 mm. 
shield is 22-5 ewt. The new Dutch howitzer is a 
similar weapon, but of only 3-75in. calibre, firing a 
22 lb. shell and weighing 20 ewt. in action. The 
new Austrian howitzer is still in the experimental 
stage ; it is of 4in. calibre, firing a 32 lb. shell with 
M.V. 985 f.s. up to 20 deg. and 1050 f.s. above that 
elevation. It is capable of 70 deg. of elevation. It 
has the independent line of sight, with range-drum 
| graduated in metres for all six charges; it traverses 
on the axle-tree. With rear trunnions and constant 
| long recoil, on 4ft. wheels, it weighs 23 ewt., but it 
| is desired to reduce the weight to 20 cwt., and differen- 
| tial recoil is now being tried with this object in view. 
|The Austrians recently mounted a 9-4in. howitzer 
|and carriage for transportation on three 100 h.p. 
| Daimler motor wagons, so as to render it available 
| with the field army. Servia has ordered 30 batteries 
| of field howitzers from Schneider of Creusot. 





| Field Artillery Ammunition. 


| Combined shrapnel and high-explosive shell, now 
styled ‘‘ universal shell,’ are coming into vogue since 
y g 


| velocity of 1730 f.s., and the weight behind the team | 


the introduction of this projectile for the new German 
howitzer, and all the leading makers have patterns 
of their own. Krupps use an axial high-explosive 
burster in the shrapnel, while Ehrhardt and Schneider 
put the burster in the head. Besides this, the 
shrapnel bullets are packed in trinitrotoluol, which 
detonates when the shell is burst with percussion 
fuse, but burns quietly when it is burst as a shrapnel 
in air. Modern field shell of this type contain about 
45 per cent. of bullets, three to four ounces of picric acid 
in the head or axial burster, and 4 oz. of T.N.T 
among the bullets. Macarite, an explosive consisting 
of 28 parts T.N.T. and 72 parts nitrate of lead, has 
been introduced in Belgium for filling high-explosive 
shell. 


Balloon Guns. 


The Coventry Ordnance Works have produced a 
new balloon gun, and Krupp, Ehrhardt, Schneider, 
and Skoda have all supplied a few experimental 
guns. These are all high-velocity 12-pounders, 
mounted on motor wagons, and firing snioke-trail 
shell with sensitive fuses. They are of little use 
against aeroplanes, and the authorities are waiting 
to see whether military dirigibles will be introduced 
on any extensive scale before ordering guns for their 
destruction. 


Small-arms. 


The great Powers are delaying the issue of automatic 
rifles, since if any army were to introduce a new rifle 
its neighbour would immediately produce another 
and possibly a better one. The only new automatic 
rifle issued in 1911 was the Genovesi-Revelli, of which 
6000 were manufactured at Terni, Italy, for the 
Bersaglieri cyclists. The Austrians have a new 
ranging bullet for infantry, which is exploded on 
impact by a cap. It is stated that the strikes of a 
| half-section volley are visible at 1200 yards. 
| Experiments are being conducted with rifle grenades 
| weighing about two lb., fixed to a rod loaded into 
| the muzzle of the rifle, but these have not at present 
| been adopted as a service projectile. Machine guns 
| are still being manufactured in large numbers to 

complete the armaments of the principal Powers, 
| the favourite patterns being the Maxim, Hotchkiss, 
/and Schwarzlose. Automatic pistols are replacing 
| revolvers in all armies except our own. There is a 
| tendency to evade the difficulty of combining an 
| 





efficient man-stopping bullet with slight recoil by the 
use of a large-calibre aluminium bullet; thus the 
| Schonboé pistol is of -450 calibre and fires a 63-grain 
|aluminium bullet with a velocity of 1470 f.s. The 
| high velocity gives great accuracy at short ranges, 
| while the recoil is very slight. 


Fortifications. 


| Italy and Austria are still busy fortifying their 
| coasts and frontiers against each other. The Italians 
| are constructing powerful defences on the Adriatic 
| coast, to be armed with 12in. guns and 12in howitzers. 
|Six 40-calibre 12in. wire-wound guns have been 
| ordered from Armstrongs at Pozzuoli for the defences 
| of Venice, and the new 15in. gun is spoken of for the 
| Brindisi forts. On the land frontier, both sides are 
| mounting 6in. and smaller guns ; Skoda has an order 
| for 50 steel cupolas for machine guns and small quick- 
ifirers. These are 8in. thick, cast in one piece, and 
| weighing 13 to 20 tons. The same firm is turning 
out revolving turrets for 4in. howitzers firing up to 
70 deg. elevation, and for muzzle-pivoted 6in. guns. 
Chili is making Iquique into a first-class fortified 
harbour armed with Krupp guns, and is building 
defences at Arica and Tacna.—The Turkish Govern- 
ment, in January, 1911, decided to spend a large 
sum on coast defences, including £75,000 for the 
armament of Tripoli, but nothing was done till too late. 


Aircraft. 


The numerous accidents to the great dirigibles 
have, to some extent, encouraged the construction of 
miniature dirigibles, which are cheaper and handier 
than the unwieldy Zeppelins and Parsevals. Thus 
the Villehad-Forsmann dirigible is of only 800 metres 
capacity, weighing under 9 ewt. It is non-rigid, 
with one ballonet, and has a 24 h.p. engine coupled 
direct to the propeller. It is stated to have attained 
a speed of 25 miles an hour, but even this would limit 
its employment to light breezes. On the other hand, 
the German military dirigible “ L.Z. 9,’ launched 
in October, 1911, is a large airship with three motors, 
capable of 48 miles an hour. Aeroplanes are now 
being built with more regard for stability and less 
for speed. Thus the Lohner-Daimler biplane, adopted 
by the Austrian army, has the upper plane curved 
sharply backwards at the ends like the wings of a 
swallow, while the area of the lower plane is only 
one-third of that of the upper plane. This construc- 
tion is said to give great stability in rough weather. 
With 70h.p. engine and 9ft. propeller, this plane 
has a speed of 43 miles an hour. A new projectile 
for use from aeroplanes and dirigibles is a torpedo- 
shaped bullet weighing one ounce, intended to be 
simply dropped on troops below. Owing to its 
shape this bullet acquires sufficient velocity to kill 
a man when dropped from a height of 2400ft. Since 
a military dirigible of the “ L.Z. 9” type can carry 
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some 16,000 of these bullets as ballast, she would be 
capable of causing considerable annoyance to the 
enemy’s troops. 


Searchlights. 


The Russian army has taken the lead in providing 
means of illumination for troops engaged in night 
operations. 500 motor projectors are being issued 
to infantry regiments and staffs, and considerably 
more will be required before the whole army is 
equipped. 


Telegraphy and Telephony. 


The Bellini-Tosi system of directive wireless, 
described in THE ENGINEER of January 7th, 1911, 
has been improved by the addition of a second crossed 
aerial. There are now seven fixed coils and one 
directive coil, and it is stated that the loss of power 
which constituted the defect of the original apparatus 
has been almost entirely overcome. Major Squire, 
of the U.S. Signal Corps, has invented a multiple 
field telephone which enables ten stations to use the 
same cable. Field telephones have been issued on a 
large scale in the French, German and Italian armies. 


Mechanical Transport. 


For ordinary war transport the authorities rely 
upon the motor vans and lorries in use in the country. 
But a demand for special fast transport vehicles 
has recently arisen. The Italians have converted 
their rifle regiments into cyclists, and are now holding 
trials to select a pattern of fast two-ton lorry to form 
the transport of this corps. The French are organis- 
ing mobile frontier forces consisting of large bodies 
of cavalry and cyclists, and about 400 light motor 
wagons will be required, since these forces are to 
keep up their transport complete in peace time. 








CORK CITY RAILWAYS. 


THERE are five different railway companies running | 
into Cork. The Great Southern and Western comes | 
from Dublin, on the north and goes east to Queenstown. 
The Cork and Muskerry enters from the north-west, 
the Cork and Macroom from the west, the Cork, | 
Bandon and South Coast from the south-west, and the | 
Cork, Blackrock and Passage from the south-east. | 
Each of these has its own terminus and none has had | 
rail communication with another; the nearest to 
this being that the Cork and Bandon and Cork and | 
Passage stations come together near the Albert Quay 
with only Albert-street between them. At one time 
the Macroom Company ran into the Bandon station, 
but it has had a terminus of its own since 1878. The | 
Muskerry and Blackrock lines are 3ft. gauge. 

The most important of these systems is, of course, 
the Great Southern, whose terminus is on the north- 
east side of the city, in the residential portion and 
away from the business centre. The next in impor- 
tance is the Cork and Bandon, which, with its neigh- 
bour, the Blackrock and Passage, is in the south-east 
and away from the business centre also. But while 
little over a quarter of a mile separate the Great 
Southern from the Cork and Bandon, both channels of 
the river Lee intervene, and it has been necessary to 
go through the city and over the St. Patrick and 
Parnell bridges. 

The Cork and Bandon plays a very prominent part 
in the welfare of the south-western corner of Ireland. 
It is over 90 miles in length and of the standard Irish 
gauge, 5ft. 3in. Its usefulness has, however, been 
handicapped by the want of a physical connection 
with the Great Southern, whereby fish and early vege- 
tables may more readily reach the markets by avoid- 
ing the delay and expense of transhipment Such a} 
connection was strongly recommended by the Allport | 
Royal Commission of 1885 on Irish Public Works. 

It is, then, with no little satisfaction that we are | 
able torannounce that a connecting line between the 
Cork and Bandon terminus and the Great Southern 
station has been constructed and the new line was 
opened on January Ist. Access is also being given 
by rail to the quays on both sides of each channel. 
which will greatly assist the shipping facilities of the 
port. 

Powers to construct the Cork City Railways were 
given under an Act obtained in 1906, wherein the 
Treasury was authorised to advance £25,000 towards 
the cost. The Act contains the unusual clause— 
section 7—granting power to construct and maintain 
railways and sidings along, across, and on the level of 
any existing road, quay, or any new road. And in 
consequence of these powers, the Board of Trade was, 
under section 8, authorised to regulate the working 
of the traffic and the speed of the trains over the rail- 
ways or sidings where laid along or across or on the 
level of the street. 

The consent of the city authorities had, of course, 
to be obtained before the railway was allowed to go 
along the streets, and this consent has, apparently, 
been bought at a great price. The new railway passes 
by bridges over both channels of the Lee, and each 
bridge has a carriage-way and two footpaths, all free 
of toll, besides the railway. The openings that had 
to be made elsewhere for the railway have also had 
to be made sufficiently wide for a carriage-way and 
two footpaths. This has therefore provided three 
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new streets 60ft. wide, which will afford much quicker 
communication between the north and south sides 
of the Lee, and to and from the promontory between 
the two channels on which the Customs House stands. 
In passing it may be remarked that the trains will be 
worked by steam, and that the speed limit laid down 
by the Board of Trade is five miles an hour. 

The accompanying map, Fig. 1, illustrates the situa- 
tion. The line commences at a point about the middle 
of the yard of the Cork and Bandon station B—C is 
the Cork, Blackrock and Passage station—and pro- 
ceeds by the side of the engine-shed—a corner of which 
has had to be cut away—down a private road belong- 
ing to the company between the station and Eglinton- 
street and crosses Albert Quay, D, where it intercepts 
a double line of tramway. The Southern Channel is 
then crossed, and Lapp’s Quay, E, is reached. Thence 
across Lower George-street, to Anderson’s Quay, F, 
a distance of about 160 yards, is traversed by a new 
street, at the end of which is the Northern Channel, 
on the northern side of which comes St. Patrick’s 
Quay, G, where another new street, 70 yards long, 
has been made which leads into King-street and 
opposite Summer Hill, where is the residential part of 
the city. The construction of this last new street 
was not an essential part of the work, as the railway 
does not pass along it, but turns to the north-east 
and along a private right-of-way and out again near 
where King-street divides into Lower Glanmire-road 


| —where is the Great Southern station, A—and Alfred- 


street. The line passes along the latter and into the 
Great Southern yard near the goods shed, part of 
which has had to be removed to accommodate the 
new lines. At each end of the private right-of-way 
gates have been erected with red targets on each side. 

Advantage has been taken of the construction of 
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Fig. 1-CORK CITY RAILWAYS 

the new line to give railway connections along the 
quays which, in all cases but one, have been joined 
to the new line. That for Albert Quay has been 
made by an extension from one of the sidings on the 
east side of the Cork and Bandon yard. The Albert 
Quay leads to the Victoria Wharf, where are the deep- 
water berths at which wheat-laden and other long 
distance boats are moored, whose traffic to and from 
the railways will be more conveniently handled. The 
other quays serve the Clyde Shipping Company and 
the City of Cork Steam Packet Company. While the 
connections have been put in, the lines along these 
three quays have not yet been laid. This work will 
be done by the Harbour Commissioners. 

It may also be noted that, as possibly another item 
in the price for the concession, a level crossing over 
the Cork and Bandon lines near the gasworks has 
been replaced by a steel overbridge, with long ap- 
proaches on brick arches. This particular work was 
done by the Cleveland Bridge and Engineering Com- 
pany, Limited. 

Next to the fact that the trains will run through 
the streets, the most interesting feature is the spanning 
of the two channels of the river Lee. This is done by 
rolling-lift bridges, designed and constructed by Sir 
William Arrol and Co., Limited. Although the openings 
differ in width, the northern being 232ft. lin. between 
the quay walls, and the southern 196ft. 10in., the 
opening span of each bridge is 62ft. clear and the 
width 48ft. between the parapets. A third interesting 
feature is that the bridges are practically identical in 
construction. The engravings on page 42 show 
the two bridges almost completed. The upper view 
is that across the Northern Channel and the lower 
that over the Southern Channel. On the left in the 
former is St. Patrick's Quay and on the right in the 
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latter is Albert Quay, where is the Cork and Bandon 
station. 

The Northern Channel is 232ft. lin. between the 
quay walls and the bridge is divided into four spans. 
The ends of the bridge are carried on abutments that 
project into the river and reduce the opening to 201ft. 
The abutments are built of Mount Charles stone on 
concrete foundations, protected by a close-piled dam 
of 12in. Jarrah wood. The northernmost span _ is 
No. 4, and is on the extreme left in the upper engrav- 
ing on page 42. Itis 69ft. 5in. long, and the southern 
end is carried on two steel cylinders 7ft. diameter and 
splayed out at the base to 9ft. diameter. Span No. 3 
is the lifting portion. It is 70ft. l4in. long and the 
southern end is on two cylinders 8ft. 104in. diameter 
and splayed out to 11ft. 3in. diameter. This gives 
a navigable channel of 60ft. Span No. 2 is the track 
span and is 26ft. 23in. long, with cylinders 7ft. 9in., 
splayed out to 9ft. 9in. Span No. 1 is the southern 
approach span and is 35ft. 3}in. long. The northern 
approach is laid on a gradient of 1 in 60.52, and the 
southern of one in 61.97. 

The cylinders of each pair are 32ft. apart centre 
to centre, and on these the main girders are laid and 
between these, in a width of 30ft. clear, come the 
railway and carriage-way. The width of the latter 
is 2lft. 44in. The railway is 5ft. 3in. gauge. Out- 
side the main girders and carried on cantilever 
brackets is, on each side, a footpath 7ft. wide. On 
the cross girders supporting the railway and carriage- 
| way are laid 3in. redwood planks on which are placed 
| 4in. Jarrah blocks. The footpath is made of 4in. 
| planks. 

The South Channel is 196ft. 10in. between the 
| quay walls, and the abutments have reduced the 
opening to 165ft. The four spans of the bridge are 
| respectively 64ft. 7in., 70ft. l}in., 26ft. 23in. and 
| 24ft. O§in. The upper portions of the three pairs 
| of cylinders are respectively 7ft., 8ft. 10}in. and 7ft. 
| 9in. diameter. The opening gives a navigable 
channel of 60ft. Both approaches are on a gradient 








Fig. 2—MACHINERY CABIN 


of 1 in 50. At both bridges the railway is to the 
| left of the carriage-way when looking from the heel 
| to the toe of the lifting portion, and except in the 
| details just given both bridges are identical. 

Part of the lifting portion of the bridge is the girder 
| superstructure and quadrants, to which is attached 
an actuating lever on each side. Spaces in the 
| quadrants receive corresponding projections on a 
| track fixed to the main girder so that as the actuating 
arm is drawn in, the recesses in the quadrants fit on 
to the teeth of the fixed track and these assist in 
raising and holding up the lifting portion. On the 
promontory side in each case, suspended above the 
railway and carriage-way, is the machinery cabin. 
The balance box carries about 370 tons of ballast 
and the rolling weight of each bridge is about 588 
tons. The girders have been sunk to a gravel founda- 
tion at a maximum depth under high water of 56ft. 

The bridges are opened and closed electrically. 
They are balanced to the mid-position, and power 
is required to pull them fully open or to close them 
from this position. The electrical equipment is 
constructed under what are known as the C.M.B. 
patents, owned by Messrs. Crompton and Co., Limited, 
of Chelmsford and London. 

Power, in the form of continuous current at 460 
volts, is taken from the mains of the Cork Electric 
Lighting and Tramways Company, and, at each bridge, 
brought to a main switchboard, situated in the 
machinery cabin, as seen in Fig. 2. This engraving 
is from a photograph taken at an earlier period than 
those in Figs. 3 and 4, and so does not show the lock- 
ing-frames, since fixed. The switchboard carries a 
supply circuit volt meter and ampére meter, two 
single-pole overload circuit-breakers, two single-pole 
fuses, an integrating watt-hour meter and a starting 
switch for the primary circuit of the motor generator. 
A dial indicator is also provided to show the position 
of the bridge locking bolts—whether in or out. There 
is no switch gear in the secondary circuit of the motor 
generator other than that contained in the main con- 
trol pillar seen in the foreground. 

Fig. 3 is a view taken from a corner in the side of 
the cabin nearer the opening portion of the bridge. 
Under the windows, on the left, is the C.M.B. motor 
generator which converts the constant voltage input 














Jan. 12, 1912 


into a secondary output having constant current 
characteristics, the value of the constant currents 
being controllable and depending on the position of 
the main control lever in the locking frame in the far 
corner—seen better in Fig. 4. On the right and in 
line with the motor generator is the gear for opening 
the bridge by hand should the power fail, and in the 
foreground is the train of operating cog-wheels. 

The advantage of a constant current characteristic 
over an ordinary constant voltage supply lies in the 
fact that while with the latter the torque applied by 
the motor to the working of the bridge varies with 
the current and is inversely proportional, or nearly 
so, to the speed, with the former the torque is main- 
tained at a constant figure throughout the whole 
period of acceleration and running. This naturally 
removes the rush of current, accompanied by severe 
mechanical shock, which usually occurs when starting 
an ordinary motor and which causes so much disturb- 
ance to the supply circuit and wear to gears and other 
parts of the mechanical equipment. 

The.control pillar contains a reversing switch and 
a torque controller. The former is actuated by the 
single lever to the right of the four-lever frame in 
Fig. 4 and the latter by No. 4 lever in that frame. 

The torque controller consists of a multiple contact 
resistance switch connected in series with one of the 
exciting coils of the C.M.B. generator. It is provided 
with a no-volt release coil connected in circuit with 
the over-running and safety devices in such a way 








that if the limit switches are tripped owing to the 
driver not cutting off power sufficiently early, or if the 
voltage of the supply circuit should fail, the controller 
immediately returns to the off position, removing | 
the excitation of the C.M.B. generator, so that the | 
motors can no longer exert any torque, while at the | 
same time the electrical brake is automatically | 
applied. 

Fig. 4 is taken from the diagonally opposite corner 
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the purpose of enabling the bridge to be brought | 
home slowly after the limit switch has acted. This 
pedal switch restores the excitation to the C.M.B. | 
generator, and enables the brake motor to pull the | 
brake off. 

The locking bolts which hold the bridge when in 
its closed position and secure correct alignment of 
the rails are operated by electric motors controlled | 
by lever No. 2. Their working is electrically and | 
mechanically interlocked with the signals and other 
safety circuits. The motors are geared to double trains | 
of cogwheels that finish in a heavy pinion on each side 
of the cabin. These pinions engage with a rack on 
the under side of the actuating arm and draw or 
push it, as required, so that through the trunnion | 
to which the arm is connected and the quadrants the | 
bridge is opened or closed. 

The running of trains over the bridge is protected 
by signals and interlocking with the bridge. The 
connections to the quays form effective safety points 
except on the Albert Quay, and there a safety point 
is provided near the gate of the Cork and Bandon yard. 
At each of these four points an up and down stop | 
signal is provided with both arms on one post. These | 
are both worked by one lever of a three-lever frame. 
The second of these levers works the points in the 
main line, and the third is coupled to the trap points 
of the connection. Fitted to the facing points is a 
key—key A is for St. Patrick’s Quay, and key B 
for Anderson’s Quay, C for Lapp’s Quay and D for 
the safety point in the Cork and Bandon yard. These 
keys are released when the points in the main line lie 
for the quays, and their withdrawal back-locks the | 
lever working the points. Before No. 2 lever can be | 
pulled to open the points the stop signals must be 
put to danger by No. 1 lever. 

It is these keys—A and B for the Northern bridge, 
and C and D for the Southern—that control the open- 
ing of the bridges, and it will thus be seen that the 


| right over, locking levers Nos. 2 and 4. 


| points. 
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tor arrow—between the two windows on the right 
in Fig. 2—shows that the bridge is fully open, lever 
No. 4 is to be pushed right over, which stops the bridge 
and holds it by the electro-magnetic brake. (8) Pull 


| No. 3 lever over, dropping the catch in one of the 


notches, thus holding the bridge by both hand and 
electric brakes. (9) Stop the auto-converter by 
tripping the no-volt release on the starting switch. 

To close either bridge :—(1) The motor-generator 
having been started as before, push over the reversing 
switch lever which reverses the bridge motor connec- 


tions and makes them right for lowering. (2) Push 
over lever No. 3, taking off the hand brake. (3) Pull 
over lever No. 4, which lowers the bridge. The same 


| conditions apply as in operating No. 4 lever for open- 


ing. When the nose of the bridge is about two feet 
above the fixed span a limit switch is tripped, stopping 
the motors and holding the bridge by the electrical 
brake, (4) Lever No. 4 is now to be put fully to 
normal and the pedal switch depressed. This restores 
the circuit broken by the limit switch and allows the 
nose of the bridge to be brought down gently on the 
fixed span by again pulling lever No. 4 partly over, 
the movement of this lever being restricted by an 
interlocking gear operated by the pedal switch. 
When the bridge is down push No. 4 lever to normal. 
(5) Push over lever No. 2, the back-lock of which 
has been electrically and mechanically released by 
the closing of the bridge, and this shoots the 
locking bolts on the bridge. (6) Pull No. 3 lever, 
putting on the hand brake. (7) Push lever No. 1 
(8) Trip the 
no-volt release on the starting switch of the motor- 
generator so as to stop it. (9) Withdraw the two 
keys from the locks on No, 1 lever, which is now 
locked, and restore them to the ground frames at the 
The points must then be set for the main line, 
and the signals placed to the all-right position. 

A series of electrical tests has been carried out, 





Fig, 3—-MACHINERY CABIN FROM RIVER SIDE 


3. The motor generator is on the extreme 
The two operating motors are under the win- 
dows. They are of the enclosed ventilated type and 
connected in parallel with one another. This arrange- 
ment has been adopted so as to enable one motor— 
working on overload—to operate the bridge if for 
any reason the other should at any time be out of 
service. The fields of these motors are separately 
excited from the supply mains so as to maintain 
constant field strength, which, in conjunction with a 


to Fig. 


right. 


constant armature current, produces the constant | 


torque already referred to. 


For balanced and partially balanced bridges this | 
| starting switch handle very slowly until it is right 


is the most suitable arrangement, but in order to 
provide for more severe starting efforts or quicker 
accelerations the C.M.B. system provides for motor 
field strengths varying inversely with the 
speed. This enables a very powerful starting effort 
to be given without increase of current and with 
actually less demand of power from the main than 
occurs when running at full speed. 

A polarised brake magnet is provided, as seen behind 
the control pillar in Figs. 2 and 4. This holds the brake 


motor | 


stop signals must be put to danger, and the points 
lying for the quays, so as to divert any possible move- 
ment towards the bridges, before the bridges are 
opened. 

All the levers in the operating cabin are normally 
back in the frame when the bridge is closed except 
the brake lever No. 3, which is normally over. The 
bridge, when down, is held by the locking bolt opera- 
ted by lever No. 2, which has to be released by the 
pulling of lever No. 1. 

The following is the procedure to open either 
bridge :—(1) Close the circuit-breaker on the switch- 
board and start the motor-generator by moving the 


over, when it will be held by the no-volt release. 
Keys A B or C D are then to be inserted in the locks 
of the stand in the foreground of Fig. 4, and the lever 
at its base is turned so that the rod rises and actuates 
the interlocking in the case behind the levers. (2) 


| Pull over the single lever working the reversing 


| switch. 


(3) Pull over No. 1, lever which has been 


| released by the keys, until the lever catch is in its 


| slot. This back-locks the keys and releases No. 2 
lever working the locking bolt motor switch. (4) Pull 


off when the motors are running, but allows it to be | 


applied by a spring in the event of the supply of 


electrical power failing or the limit switches opening | 


or the motor current reversing. 
occur under certain conditions of wind, or with 
improper use of the controller, and, further, in the 


These events might | 


ordinary use of the bridge, when the current is being | 


reduced by the man in charge towards the end of each 
operation. The limit switch is mounted in a cast iron 
box and actuated by a striker on the actuating arm 
operating the bridge. It is connected into the safety 
circuit, and when the nose of the bridge is about two 
feet above the fixed span the limit switch opens so 
that the main controller is brought off and the brake 
applied as already described. 
is provided in connection with the limit switch for 


| will open the bridge. 


No. 2 lever right over until its catch is in its slot and 
this back-locks lever No. 1 and starts the bolt motor, 
and the two bolts are so withdrawn. The full travel 
of both bolts automatically also back-locks lever 
No. 1, unlocks lever No. 3 and releases No. 4. A 
switch attached to the locking bolt gear opens the 
circuit as soon as the bolt is clear of the bridge and 
transfers the connections so-as to be ready for re-lock- 
ing. (5) Push lever No. 3 right back, taking off the 
hand brake. (6) Pull lever No. 4 gradually, which 
The speed of opening is regu- 


| lated by the position of lever No. 4, which should 
| be varied so that never more than 75 ampéres are 


A small pedal switch | 
| under normal wind conditions. (7) When the indica- 


taken by the motor-generator and about 60 ampéres 


Fig. 4—MACHINERY CABIN FROM LAND SIDE 


showing that the power taken from the mains during 
the operation of the bridge rises during the first few 
seconds to a maximum of between 40 and 50 ampéres, 
at which figure it is approximately maintained until 
the end of the operation, which takes between two 
and three minutes, depending on the amount of wind 
resistance which has to be overcome. 

Weare indebted to Sir William Arrol and Co., Limited 
—whose representative at Cork has been Mr. William 
Burnside, A.M. Inst. C.E.—for the photographs 
from which the accompanying engravings of the 
bridge have been prepared and to Crompton and Co., 
Limited, for those of the electrical machinery. 

The railways have been laid by William Muirhead 
and Co., Limited, and the whole work has been 
supervised, on behalf of the Cork City Railways 
Company, by Mr. W. Y. Armstrong, M. Inst. C.E. 





WATER SUPPLY IN 1911. 


The Drought. 


CERTAINLY one of the features of the year in con- 
nection with water supply matters was the prolonged 
drought. It affected not only this country, but 
a very large proportion of the Continent as well. 
Reports of shortness of water were made from places 
as far apart as the South of France and the North of 
Scotland. In many cases the condition of affairs 
became very serious. Not a few towns were practi- 
cally without water, and in a large number of cases 
the hours of supply were considerably restricted.. It 
would be impossible to give a list of those localities 
which suffered, and even those which suffered 
severely are too numerous to mention. It is averred 
that in certain instances it will, even with a wet 





winter, be impossible to give a full supply until well 
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on into the spring. Of course, the past summer was 
abnormal, and is hardly likely to be repeated ; 
yet there is nothing to prevent its being so, and 
it would certainly be wise policy for those in 
authority in the places affected seriously to take 
the question of their water supply into consideration. 
There is in some parts a tendency to run things too 
fine. Waterworks are expensive things, but the 
expense of a drought—not to mention its incon- 
veniences and :dangers—may prove in the end to 
be far greater. To have to pay a half-penny for 
a gallon of water means a no inconsiderable expendi- 
ture during a three months’ drought, and yet this sum 
was paid in more than one place.. Thanks to the 
excellent manner in which the flow of the Thames 
was maintained during the whole period, and to the 
storage reservoirs in the possession of the Metropolitan 
Water Board,: Londoners suffered absolutely no 
inconvenience whatever, and the same may be said 
of other large cities, but Manchester, Bradford, and 
Belfast—only to mention three places—were not so 
fortunate, and with the two latter matters were, for a 
time, exceedingly alarming. In many cases where 
supplies were curtailed there was no relaxation of; e 
reduction until well on towards the end of November, 
and it is feared that some places may feel the effects 
of the past summer during the whole of next year, 


The Metropolitan Water Board. 


During the past year the works in connection with 
the Island Barn Reservoir have been completed, and 
the opening ceremony was performed on November 
4th by the Lord Mayor. The Chingford Reservoir 
Works are approaching completion, only a short 
portion of the lining to the inner embankment 
remaining still to be carried out. The work on the 
foundations for the buildings to contain the machinery 
which will lift water from the river Lea and River Lea 
Navigation into this reservoir are progressing, and 
five units of pumping plant, consisting of Humphrey 
internal combustion gas pumps, together with the 
necessary producer gas plant, will be erected during 
the present year. The new pumping station at 
Walton has been completed. It was officially opened 
by the President of the Local Government Board on 
June 10th, and has been in regular use since that date. 
The trials of the engines, pumps, and turbines are 
now being made, and although these are not com- 
pleted they tend to show that the steam consumption 
will average between 10 Ib. and 10} lb. per indicated 
horse-power per hour. It will be remembered that 
at this station the force of the water descending from 
the reservoirs to the filter beds is utilised by means 
of turbines for pumping more raw water into the 
reservoirs. The pumping station at Hadley-road, 
Enfield, is now completed, and the machinery erected, 
though it has not at present been brought into service. 


The Abstraction of Water from the Thames. 


The Metropolitan Water Board, though it by no 
means got all it asked for, obtained last session of 
Parliament, after encountering very serious opposi- 
tion in Committee, powers for the construction of 
further works for the storage and supply of additional 
quantities of water from the river Thames, and by 
an Act obtained by the Thames Conservancy the 
further powers of abstraction were authorised, 
together with powers to supply the water obtained 
through the several intakes in any portion of the 
Board’s area. All the then existing agreements 
and sections of Acts relating to the abstraction of 
water from the Thames are cancelled or repealed under 
this Act, which now embodies the whole of the agree- 
ments as between the Thames Conservancy and the 
Board. The existing conditions with regard to 
the flow the Teddington Weir and right’ to 
abstract an unrestricted quantity of 130 million 
gallons per day are to remain in force until a further 
storage reservoir in the Thames Valley is constructed 
and brought into use, or until the expiration of seven 
years after the passing of the Act, whichever occurs 
first. After that date, and until after the Board’s 
average daily abstraction reaches 230 million 
gallons, the flow over this weir is not to be reduced 
below 170 million gallons per day, except in the case 
of emergency, when the special sanction of the Local 
Government Board is to be obtained by the Water 
Board for the reduction of flow, and this flow must 
not in any case be reduced below 140 miilion gallons 
per day. 


Glasgow's Additional Water Supply Works. 


The Loch Arklet Works have made good progress 
during the past year. From November, 1910, till 
well on into the spring considerable difficulty was met 
with in the rock foundation for the dam, owing to a 
crush fault which passed across it. The fault termi- 
nated on the down-stream side of the dam in a large 
pocket of soft rock. This rock was not different in 
composition from the surrounding rock, but the 
material had been so much disintegrated—probably 
by the stress of crushing—that it could neither give 
vertical nor lateral support to the dam. Therefore 
about 15,000 cubic yards of additional rock cutting 
had to be carried out. This caused, for the time 
being, considerable delay, but a satisfactory founda- 
tion was eventually reached at about 60ft. below the 
eriginal surface of the ground. Since the spring the 











work of constructing the dam has gone on rapidly. 

The entire foundation excavations from end to end 
have been taken out, and they have exposed rock of a 
satisfactory character. The concrete foundation is com- 
plete throughout nearly the whole length of the dam, 
large portions of the superstructure have been built 
to coping level, and other portions are well advanced. 
The culverts for temporarily carrying away the river, 
and for permanently accommodating the scour and 
compensation pipes are practically complete. At the 
other end of the works the tunnel leading to Loch 
Katrine, which is about half-a-mile long, is more 
than half finished; the foundations for the inlet 
basin and gauge basin have been taken out, and the 
formation of an open channel down the hillside to the 
shore of Loch Katrine is well advanced. Altogether | 
upwards of three-quarters of the entire work are | 
completed. 





| 


| 
Hard Drinking Water. 
There is a fairly widespread belief that it is bad for | 
the health to drink hard water. In a discussion | 
which took place at a meeting of the Balneological | 
and Climatological Section of the Royal Society of 
Medicine, held at Folkestone last June, it was con- 
clusively shown that actual facts were quite at variance 
with this belief. It was pointed out, for example, | 
that gout occurred equally among those who did 
and who did not drink hard water, and that in any | 
case there was a great deal more lime in ordinary | 
food than in even a larger quantity of water than any- | 
one would ordinarily drink. Moreover, it was shown 
that four-fifths of the earth’s surface yielded hard 
water, and it was urged that Nature would not | 
have brought this about if to drink it were bad | 
for mankind—a backward way of looking at things. | 
Furthermore, the death-rate in “ hard water towns’”’ 
was actually less than in “soft water towns,” and 
most of the natural waters which have been found to 
be valuable in curing diseases attributed to the habit 
of drinking hard water contained themselves no | 
inconsiderable proportions of lime salts. 


| country—130ft. 


Chew Reservoir and Works. 


These works, which are being constructed for 
the Ashton-under-Lyne, Stalybridge, and Dukinfield | 
(District) Waterworks, and which include, in addition 
to the reservoir, about six miles of pipe lines, varying 
from 24in. to 9in. in diameter, 1} miles of aqueduct, 
3ft. 6in. in diameter, a tunnel 3 furlongs long, five weirs, 
&c., were commenced in September, 1907, and are 
now nearing completion. The reservoir will have a | 
capacity of 200,000,000 gallons of water, with a top | 
area of 50 acres. The crest of the embankment, 
which is 1605ft. above Ordnance Datum, and about 
75ft. above the original stream level, will be 12ft. 
wide. The puddle trench is 10ft. wide, and the} 
greatest depth of this trench is about 140ft. below the 
surface of the ground and about 65ft. below the bed 
of the stream. The inner and outer slopes of the 
embankment are 3 to 1 and 2 to 1 respectively. All | 
the materials have had to be conveyed to the reservoir | 
by means of a tram road, which is connected with the | 
London and North-Western Railway, and with a 
puddle field at Micklehurst. This tram road con- | 
sists of three sections. The first, which is about | 
3} miles long and has a total rise of 500ft., is worked 
by locomotives. The second section is an incline 
which rises about 500ft. in some 700 yards, and 
is worked by a stationary engine.. The final portion 
is about ? mile long, and has a rise of about 30ft. 


Water Purification by Ozone at St. Petersburg. | 
| 


A large plant for the purification by ozone of water | 
taken from the river Neva has been laid down in | 
St. Petersburg. In this plant, which has a capacity 
of 11,000,000 gallons per day, the water is pumped 
direct from the Neva into a series of eight settling 
and mixing tanks, in which a small quantity of alumi- | 
nium sulphate is added. From these tanks it passes | 
to a series of thirty-eight Howatson rapid filters, in | 
which the filtering medium is finely ground flint. | 
Passing thence, the water is led through emulsi- | 
fiers, which are water pumps working on the injector | 


principle. Here the ozone is added, and the mixture 
then goes into a series of five sterilising towers. The | 
purification takes place partly in the emulsifiers and | 
partly in the towers, the delivery from the top of | 
which is by means of a cascade, so that the water as it | 
makes its way to the storage tank may be deaérated. 
The ozonising battery consists of 128 ozonisers of the 
Siemens and Halske pattern. [Electric current 
at a pressure of 7000 volts is required to work this 
battery. A concentration of 2.5 grammes of ozone 
per cubic metre of air is employed. The power neces- 
sary to operate the installation is about 300 horse, | 
and the cost of working, including that of the 
aluminium sulphate, is given as being from 84d. to 
94d. per 1000 gallons. It is stated that excellent 
purification results from the treatment, and that prac- 
tically all the bacteria, including all those of a harmful 
nature, are eliminated. 


New Waterworks for Birkenhead. 


The most important waterworks undertaking 
commenced during the year is that which is to provide 
an additional supply to Birkenhead. The history 








|million gallon reservoir on Crownhill. 


of this scheme goes back a good many years, and we 
need not refer to it in detail here. Suffice it to say, 
that in 1907 a Bill was. brought before Parliament 
seeking powers to construct three dams known as 
Alwen, Brenig, and Glan Alwen respectively, on the 
river Alwen, in Denbighshire, and its affluents. The 
Bill, from which during its passage through Parlia- 
ment the last-named dam had been struck out, 
received the Royal Assent in 1907. There was con- 
siderable delay from one cause or another, so that it 
was not yntil January of last year that the contract for 
the construction of the Alwen dam was let. Work 
had proceeded sufficiently far for the foundation stone 
of the dam to be laid in the beginning of August. 
The Alwen reservoir will, when finished, hold up 
3000 million gallons of water with a top water 
level of nearly 1200ft. above Ordnance Datum. 


| The dam, which is of masonry, is curved in plan, 


the radius of the curve being 500ft. Its crest is to be 
90ft. above the bed of the stream. It is calculated 
that, including compensation water, the reservoir 
will yield about 11,000,000 gallons per day. The 
aqueduct to Birkenhead, the laying of which has not 
yet been begun, will be 42 miles long. 


Works Completed and in_Progress. 


The Carno reservoir—see Supplement—which is 
to give an additional supply to Ebbw Vale, was 
formally opened in October. It is formed by 
an embankment nearly 100ft. high, which holds 
up 190 million gallons of water, and will yield 
800,000 gallons of water per day. The water is 
sprayed and filtered before being sent into the mains. 
Lincoln opened its new works in the same month. 
The supply is obtained by pumping from the pebble 
bed deposit in Nottinghamshire, and is led to the city 
through a main varying from 2lin. to 18in. in dia- 


meter and some 22 miles long. The cost of the 
work was nearly a quarter of a million sterling. The 


construction of Bradford’s reservoir dam on the Nidd 
is proceeding satisfactorily. This dam will, when 
completed, be the highest masonry dam in this 
The capacity of Lintrathen Loch, 
from which Dundee receives its supply, is being 
increased from 1,614,000,000 to 2,100,000,000 gallons, 
which, it is estimated, will be sufficient for the needs 
of the next fifty years. Cardiff is constructing the 
Llwynon reservoir, which will hold 1200 million 
gallons and have a water area of 144 acres. The new 
reservoir and waterworks at Linacre, in connection 
with the Chesterfield Gas and Water Board’s new 
undertaking, has been completed. Wakefield is pro- 
posing to construct the Booth Dean reservoir at a 
cost of £60,000. Devonport has built a new 20- 
The Loch 
Bradan works, which will afford a supply to Troon, 


| Prestwick, and an area of 112 square miles in Ayrshire, 


are now practically completed. Montreal is laying 
down six acres of final filter beds. The Grangemouth 
reservoir and works at Bannockburn, which have 
cost £140,000, and are to yield two million gallons per 
day, were opened in July. Croydon opened a new 
pumping station at Waddon early in March. At 
this place a well, 8ft. in diameter, has been sunk 190ft. 
into the chalk. The 9,000,000-gallon elevated tank 
at Calcutta was completed. 


| The Permutit Water Softening Process. 


The latest system of water softening is that which 
has been named “ Permutit.’’ The process consists 
in treating the water with a substance which is a 


| chemical combination of alumina and silica with a 


sodium, calcium, magnesium, or manganese base. 
In softening waters by means of sodium Permutit the 


reaction that takes place consists in an exchange of 


the sodium base of the Permutit for an equivalent 
quantity of calcium or magnesium in the water. In 
the corresponding calcium and magnesium Permutits 
the sodium molecule is replaced by calcium and mag- 
nesium. In order therefore to remove the whole of 
the hardness from the water, it is only necessary to 
pass the water through a bed of sodium Permutit, 
when the whole of the calcium and magnesium enters 
into combination with the Permutit, liberating an 
equivalent quantity of sodium, which passes forward 
in solution in the water. By substituting manganese 
for sodium in the sodium Permutit, a manganese Per- 
mutit is formed, which can be highly oxidised by 
means of a solution of potassium permanganate. 
This manganese Permutit may be used for removing 
iron or manganese from waters contaminated by 
either of these. The action in this case consists 
in the oxidation of the iron in the water, and there is 
therefore precipitation of a ferric oxide, which has to 
be filtered out. By this means, it is said, the last 
traces of iron may be removed from the water, the 
water then being suitable for use in textile industries. 
In the case of sodium Permutit the exhausted filters 
are regenerated by means of a solution of sodium 
chloride, and in the case of manganese Permutit by 
means of a solution of potassium permanganate. 
The waste products in the former case consist of a 
clear solution of calcium, magnesium, and sodium 


| chloride, and in the latter case of the iron deposited 


in the filter, which is washed out in cleansing. The 
cost of operation for softening is, of course, determined 
by the hardness of the water to be treated, and, speak- 
ing roughly, is higher in the cases of water containing 
an excess of temporary hardness, and lower in the case 
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of water containing an excess of permanent hardness 
than in the older methods of softening. The cost of 
jron removal rarely exceeds ‘1d. (,'5) per 1000 gallons. 
As no precipitation whatever takes place at any stage 
of the softening process, it is quite unnecessary to 
filter after softening, but it is absolutely necessary 
tliat the Permutit should be supplied with perfectly 
clear water, and therefore filtration before softening 
is sometimes necessary. 


The Third Thirlmere Pipe Line. 


The laying of the third pipe line from 'Thirlmere to 
Manchester has proceeded throughout the year with- 
out interruption. As our readers are aware, the 
length of this aqueduct is 105 miles, and the two 
northern sections, namely, those from Ambleside to 
Carnforth and from Carnforth to Little Hulton, are 
very nearly completed. The contractors for the third 
section from Little Hulton to Audenshaw are making 
satisfactory progress, 14 miles of pipe out of 22 miles 
having been laid. No fewer than fourteen railways 
have to be crossed in this section. The subway 
under the Manchester Ship Canal forms a separate 
contract. It is arranged 60ft. below the water level 
of the Canal, and has two vertical shafts, one on either 
side of the Canal and 600ft. apart, to obtain access to 
it. It is expected that the pipe line will be completed 
up to the outlying districts, so as to be utilisable to a 
certain extent by next summer. 


The Derwent Valley Undertaking. 


The two masonry dams for the Howden and Der- 
went reservoirs are now practically completed, the 
only work remaining to be done being the building 
of the valve towers and the filling up of the wing 
trenches. At the Howden reservoir these wing 
trenches running up each side of the valley for a dis- 
tance of half-a-mile will contain 130,000 cubic yards 
of concrete, of which about five-sixths have been put 
in. At the Derwent Dam the wing walls are carried 
straight into the hillside for about 500ft., the total 
amount of concrete required being 44,000 cubic yards, 
of which nearly one-third is in place. The whole 
of the aqueduct, filter beds, as well as the service 
reservoir at Ambergate, are completed and ready for 
use. Lt is hoped that the filling of the Howden 
reservoir will be commenced early this year. 


Paris Water Supply. 


After devoting huge sums of money for many 
years past to increasing the supplies of water from the 
Loing, the Lunain, and the Avre, and extending the 
filtering beds at Ivry and St. Maur, it was thought 
that ample provision had been made to meet every 
cmergency. The experience of the past summer, 
however, showed that the existing arrangements 
are wholly inadequate to provide for requirements dur- 
ing a long drought, and public irritation was only 
allayed by the putting down of a temporary sterilising 
installation at St. Maur, whereby sufficient water was 


available to avoid the necessity of cutting off supplies | 


during the night. To prevent a recurrence of any 
such experience in the future the Municipal Council 
has decided to carry out extensive works, for which 
purpose a number of projects, notably those for 
bringing water from other sources and laying down 
new filtering beds and pumping machinery around 
Paris are now under consideration. Owing to the 
possibility of sources becoming contaminated, a good 


deal of support is being given to the old scheme of | 


building an aqueduct from the Lake of Geneva. It is 
extremely doubtful, however, whether such a scheme 
will be adopted, if only for technical reasons, and it 
is probable that during the present year the Municipal 
Council will content itself with doubling the area of 
filtering beds and carrying out preliminary arrange- 
ments for tapping new sources. 





MOTOR CARS IN 1911. 


THe year 1L9LL must be considered one of the most 
satisfactory that the motor industry has experienced. 
All the leading British makers of importance were 
kept well employed throughout the greater part of 
the year, while prices were well maintained. Since 
the passing of the Act of 1896, the heavy commercial 
Vehicle has experienced vicissitudes, but these have had 
a beneficial effect on the design of the modern machines, 
Which are now being adopted with greater confidence 
than formerly, Probably the best instance of improved 
design which can be cited is that of the motor omnibus 
or “poor man’s motor.” The earlier attempts to 
provide public motor services were in many cases 
disastrous failures, and prejudiced the movement 
toa serious extent, but the lumbersome, noisy, odori- 
ferous motor omnibus of a few years ago has been 
relegated to the scrap heap, and vehicles of this 
class are now running which are little more than 
half the weight of their prototypes, yet give accommo- 
dation for an equal number of passengers. Engines 
have been quietened, offensive exhaust fumes have 
been done away with owing to improved lubrication 
and carburation, and the horrors of gear changing 
are things of the past. Much of the improvement 
has been brought about by the drastic steps taken 
by the Metropolitan Police, who declined to license 
new vehicles unless they conformed to certain strict 
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regulations which were introduced. The London 
General Omnibus Company, whose early attempts 
to provide a motor service were so disastrous, 
had a remarkably prosperous year, and the shares 
have increased in value to a remarkable extent. 
This company alone now owns close upon 2000 motor 
omnibuses, which are being run successfully in coin- 
| petition with municipal tramway services and under- 
ground railways. ‘The number of self-propelled cabs 
has also increased very greatly, and there are at 
| present over 7000 of these handy vehicles in service 
|in London alone. In addition to these there are 
| probably 8000 vans and other petrol-driven trade 
vehicles in use. 

The number of pleasure cars has increased in about 
| the same ratio, and there are numerous types of 
| British-made cars now on the market which will 
| compare most favourably with any made on the 
Continent. One of the trade features of the year 
just passed was the development of the American 
}car trade in this country. This applies almost ex- 
| clusively to the cheaper types of vehicle, the parts of 
which are manufactured on the watch system and 
‘“dumped ” in this country for assembling. It is 
rather singular that the more expensive type of 
American car seems to have no sale here. With 
regard to the successful competition of the cheap 
American car with those built at home, the fiscal 
| conditions here and across the Atlantic have much 
to answer for. The American manufacturer has not 
only a larger market to commence with, but he is 
protected from foreign competition by a heavy 
import duty which absolutely debars British cars 
likely to appeal to the buyers of the cheaper class 
of cars. The Americans attack the problem of the 
cheap car production in a very different manner from 
that affected by our own builders. The workman- 
ship is of a lower standard altogether, the chassis 
are much lighter and the body work more flimsy 
'than those of the British makers. Instead of a 
|small high-speed engine, the Americans provide a 
larger and slower-running motor which requires 
fewer gear changes. Most of the parts are produced 
in large quantities on automatic or semi-automatic 
machinery, and fitting is reduced to a minimum. 
The question which the buyer should put to himself 
in deciding which of the two cars will prove the better 
investinent is not that of first cost, but durability. 
He will generally come to the conclusion that the 
British car has greater wearing qualities and is well 
worth the extra expenditure. 

In the matter of design few departures of note 
were produced last year. The success of the sleeve 
valve engine set a good many engineering inventors 
thinking, and some of the results were seen at the last 
Olympia show. Perhaps the most interesting engine 
was that shown by Argylls, Limited. This engine has 
| only one sleeve to each cylinder, instead of two as in 
the Daimler engine. To perform its functions of 
opening and closing both the induction and exhaust 
| ports, the sleeve is caused to move in a rotary direc- 
tion simultaneously with the vertical movement. 
The mechanism by which this is achieved is simple, 
and the compound motion of the sleeve should tend 
|to minimise the difficulty of lubrication, which is 
not altogether unknown in sleeve valve engines. 
The other departure in petrol engine design which 
was revealed at Olympia for the first time was a 
motor having neither sleeves nor tappet valves. 
This is the Darracq engine, in which a rotating valve 
|or plug placed alongside the cylinders near the top 
is caused to revolve by skew gearing driven from the 
crank shaft at half the speed of the engine. Passages 
connect the top of the cylinder with the valve, and 
this has ports in it for controlling the gases in both 
directions. To prevent the exposure of the walls 
of the valve to the explosions in the cylinder, the 
working piston is made to over-run the port, and the 
valve is thus cut off from the effects of the compression 
and explosion. This arrangement, however, is not 
free from drawbacks, apart from the possibility of 
trouble due to the wear of the valve. For instance, 
it does not enable all the spent gases to be expelled 
from the cylinder as in an ordinary engine, and the 
|} exhaust gases will remain to dilute the new mixture 
| at each explosion stroke. 





| 


} 


In connection with engine design the other promi- 
| nent feature of the year’s productions is the extension 
of the practice of driving the cam, magneto and pump 
| shafts by means of pitch chains from the crank shaft. 

This change in design was the result of the ery for 

silent engines, the spur timing gears becoming 

somewhat noisy when worn. Chain driving seems 
| to answer all requirements in this respect, and has been 
| readily taken up by the makers, as it facilitates engine 
| design. 

The two-stroke cycle engine has made little head- 
| way for motor car purposes, although it offers advan- 
| tages over the four-stroke engine in respect of weight 
and fewness of parts. The great disadvantage is the 
use of the crank case as a compression chamber. 
Leakage through the joints and bearings is difficult 
to prevent, and there is always the liability to carry 
over the lubricating oil from the crank case with the 
charge into the cylinder, which results in foul plugs 
and piston heads. The Lucas engine is probably the 
best example of this type of motor now in use for 
motor cars. No serious attempt has yet been made 
to adapt the Diesel type of engine to this class of work, 
in spite of its high efficiency and cheapness to run, 











we 


The reason for this is no doubt the excessive strength 
and weight which are necessary to withstand the 
greater pressures involved. 

There is not much new to record on the subject of 
gear boxes except the tendency to introduce chain 
driving here also. This system has been in use for 
some time on motor omnibuses in London, and has 
proved quite successful. For the final transmission 
to the road wheels the worm-driven live axle continues 
to grow in favour, but in many cases it will prove a 
questionable advantage. Messrs. Lanchester have 
had probably more experience of worm drives for 
motor cars than any other makers, and they invariably 
place the worm below the wheel, where it runs in a 
bath of oil. Other firms of high repute follow suit in 
this respect, but many firms for designing reasons 
reverse the positions of the worm and wheel, and there- 
by introduce lubrication difficulties with which they 
were unfamiliar on bevel-driven axles. Incidentally 
it may be stated that one of the reasons why the worin- 
geared car is being so widely taken up is that if com- 
plete silence is to be attained it is cheaper than the 
bevel, and obviates the fitting troubles associated 
with the latter owing to the distortion of the crown 
wheel which frequently crops up in the process of 
case hardening. It is a noteworthy fact, however, 
that continental builders are content with the bevel 
drive. No universal system of rating petrol engines 
has yet been evolved. The present Government 
method of rating for taxation purposes leaves much 
to be desired on the part of the owners of old cars, 
although it favours those who have cars of the most 
recent design with long-stroke engines, and we are 
glad to see that the Government has appointed a 
commission of experts to investigate the subject with 
a view to removing the anomalies which are met with. 








WARSHIP CONSTRUCTION IN 1911. 


Tur past year has been an extremely busy one 
in the “ warship industry,” especially so far as this 
country is concerned. Indeed, it will probably be 
a surprise to many to see to what an enormous extent 
British capital and British labour are benefiting by 
what so many politicians are pleased to call the 
‘‘mad race after naval armaments ” and “the ruin 
of nations.’”?’ Whatever else may be said for or 
against the year 1911, it has certainly seen a marked 
revival of our old position of “ warship builders to 
the world,” as the following summaries clearly 
indicate :— 

Armoured Warships Launched from Yards. 





1910. 1911. 
British yards 4 8 
Austvian .. .. «+ 1 1 
French 0 2 
German 2 1 
Italian .. 1 3 
Japanese 1 1 
Russian 0 (4) 
Spanish (1) (1) 
U.S.A. 1 4 
‘Totals 1l 28 


Nore.—Figures in brackets indicate foreign yards which 
are connected with or managed by British shipbuilding firms. 

Of these about 45 per cent. in each year may be 
regarded as British-built or more or less equivalent 


thereunto. A table of these is as follows :— 
1910, 1911. 
Navy yards .. .. .«. 2 a 
Private, for British Navy .. . 2 6 
Private, home, for foreign navies uy eer oe 
Private, British enterprise abroad 1 .. .. 5 


Turning now to ships laid down, the situation is 
even more marked. A table similar to the above 
launching summary is as follows :— 


1910. 191. 
British... S. ler ll 
Aum * 6. se os 1 2 
Danish 0 1 
French 2 2 
German f 1 
Italian ern latas’ Face é 2 
Japanese 0 2 
Spanish (1) (1) 
Russian 0 (3) 
U.S.A. 1 2 
Totals 21 30 


Nore.—Figures in brackets indicate yards under British 
control, 

The number of ships laid down in 1911 consti- 
tutes a record. It is of interest to note that whereas 
in 1910 some 33 per cent. of ships were laid down 
in British yards or yards under British control, in 
1911, despite the heavy increase in numbers, no less 
the 50 per cent. come more or less under the head 
of “ British-built.” 

These were distributed as follows :— 

Laid down in 


1910. 1911. 
Navy yards .. .. «. «- «- 0... 2 
Private yards for British Navy .. 6 .. 3 
Private yards for foreign navies ee ras 6 
Private British enterprise abroad 1 4 


It is tco much to expect this rate to be maintained. 
With the exception of the two Argentine battle- 
ships, every foreign contract, cruiser or battleship, 
in the last two years has come to this country. 
Our rivals may be depended upon to make every 
effort to alter that state of affairs. 

The ships for foreign Powers which may be ex- 
pected to be out for contract this year are :—Two 
Portuguese, probably one Brazilian, and possibly 








Name. 


Bririsu 
Conqueror 
Monarch ... 
Thunderer 
Centurion ‘ 
King George V. 
Princess Royal 


BrivrisH COLONIAL 
Australia... : 
New Zealand ... 


ARGENTINE 
Rivadavia 
Moreno 


AUSTRIAN 
Viribus Unitis 


FRENCH 
Jean Bart 
Courbet ... 


GERMAN 
Kaiser sis ees, toa 
Friedrich der Grosse 
Kaiserin ... 


Goeben 


IraLian— 
C. di Cavour ... 
L. da Vinci 
G. Cesare 


JAPANESE 
Setsu 


RUSSIAN 
Sev astopol : 
Petropavlovsk 
Poltava 
Gangoot... 


SPANISH— 
Alfonso XI 


I 


U.S.A.— 
Arkansas... 
Wyoming 


Note.—The armaments of the German ships, except Goeben, are doubtful. 


Builders. Launched. 


Beardmore 

Elswick nie 
Thames Ironworks ... 
Devonport Yard 
Portsmouth Yard 
Vickers 


May Ist... 
March 30th 
February Ist 
Nov. 18th 
Oct. 9th 
April 29th 


Oct. 25th 
July Ist 


Clydebank 
Fairfield 


August 26th 
Sept. 23rd 


Fore River Co....... 
New York Shipbuild’g 


Stabilimento Tecnico June 


Sept. 22nd 
Sept. 23rd 


Brest Yard 
Lorient Yard 


June LOth 
March 23rd 
Nov. Ith 


Kiel Yard 
Vulean, Hamburg 
Howalt, Kiel 


Blohm and Voss March 28th 


Spezia Yard August 10th 
Ansaldo, Armstrong} Nov. 14th 
Odero Oct. 15th 


Yokosuka Yard April Ist 


June 29th 
Sept. 9th 
July 10th 
Oct. 7th 


Baltic Works 
Baltic Works 
New Admiralty Yard 
New Admiralty Yard 


Ferrol (1911) 


New York Shipbuild’g 
Cramp ose eee 


January 14th 
May 25th 


whether they will carry (a) ten I4in.; (b) fifteen 12-2 
the three the last is rather the more probable, 


THE ENGINE 
ARMOURED SHIPS LAUNCHED 


Normal 


displace- Armament. 
ment. 

Tons. | 

23,500 10 13-5in., 20 4in. 
23,500 10 13-5in., 20 4in. 
23,500 10 13-5in., 20 4in. 
25,000 10 13-5in., 20 4in. 
25,000 10 13-5in., 20 4in. 
25,000 8 13-5in., 20 4in. 
19,100 8 12in., 16 4in. 
19,100 8 l2in., 16 4in. 
25,000 12 12in., in. 


2 2 bin., 12 4 
25,000 12 2 6in., 12 4in. 


20,000 12 12in., 12 Gin. 
23,500 12 12in., 22 5- din. 
23,500 12 12in., 22 5- din. 
23,000 (a) 10 t4in., 14 Gin., or 
23,000 (6) 15 12-2in., or 
23,000 }(c) 10 12-2in. 
(See note) 

23.000 10 llin., 12 6in. 
21,500 13 12in., 18 4-7in. 
21,500 13 12in., 18 4-7in. 
21,500 13 12in., 18 4-7in. 
20,750 14 (or 12) 12in., 10 Gin., 12 

4-7in. (See note) 
23,300 12 12in., 16 4-7in. 
23,300 12 12in., 16 4-7in. 
23,300 12 12in., 16 4-7in. 
23,300 12 12in., 16 4-7in. 
15,700 8 l2in., 20 4in. 
26,400 12 12in., 21 din. 
26,400 12 12in., 21 5in. 


KR 


IN 


27,000 
27,000 
27,000 
31,000 
31,000 
70,000 


44,000 
44,000 


39,500 
39,500 


26,000 


29,000 
29,000 


27,000 
27,000 
27,000 


50,000 
24,000 


24,000 
24,000 


25,500 


42.000 
42,000 
42,000 
42,000 


15,500 


28,000 
28,000 


1911. 


Speed 


20 
20 


20-5 
20-5 


20-5 


to te te bo 
Ge Se SW Le 


19°5 


20-5 


20-5 


These ships follow the Neptune 
2-2in. in triple turrets; (c) ten 12-2in., and have speeds considerably in excess of normal German battleships. 


It is also uncertain whether the foremost and aftermost turrets of the Japanese Setsu are designed for two guns eac 


Name. 


BRITISH 
Chatham 
Dartmouth 
Yarmouth 
Active 
Amphion... 
Maidstone 
Adamant 
Alect« 


CHINESE 
Chao-Ho 
Ying-Swei 


CUBAN— 
Cuba 
Patria 


DutcH 
Hydra 


Medusa 


GERMAN 
Breslau... 
Magdeburg 
Strassbure 


Stralsund 


ITALIAN 
Quarto 


J APANESE-— 
Hirado 
Shikuina 


Yahagi 


SPANISH 
Bonitaz 
Lauria 
Laya 

tecalcle 


TURKISH 
Drama 


Chatham Yard Nov. 9th see 
Vickers February 14th 
London & Glasgow ...) April 12th 
Pembroke March 14th 
Pembroke December 
Vickers 

Laird 

Laird 


October 23rd 
June 14th 


Elswick 
Vickers 


Cramp 
Cramp 
Amsterdam (In 1911) 
Amsterdam (In 1911) 


May 16th 
May 13th 
August 24th 
Nov. 4th 


Vulcan, Stettin... 
Weser, Bremen 
Weser, Bremen : 
Wilhelmshaven Y. ... 


Venice Yard August !9th... 


June 29th 
March 30th ... 
October 3rd ... 


Kawasaki... 
Sassebo Yard 
Mitsu Bishi 


UNARMOURED SHIPS LAUNCHED 
Normal 
displace- Armament 
ment. 
Tons 
5500 8 6in. 
5250 8 6in. 
5250 8 6in. 
3400 10 4in. 
3400 10 4in. wane 
2600 nil 
950 nil 
950 nil 
2750 2 6in., 4 4in. 
2750 2 6in., 4 4in. 
9055 2 4in. 
1700 1 12-pdr. 
670 3 12-pdr. 
670 3 12-pdr. 
4750 | Probably 
4750 2 6in. 
4750 10 4in. 
4750 } (See note) 
3300 6 4-7in. 
4800 6 6in 
4800 6 6in 
1800 6 6in 
Cadiz During 1911... 813 4 12-pdr 
Cadiz During 1911... 813 t 12-pdr. 
Cadiz During 1911... 813 4 12-pdr. 
Cadiz During 1911... 813 t 12-pdr. 
Ansaldo 3800 2 6bin., 8 4°7in. 


Nore.—Armament of the German cruisers is uncertain. 


IN 


HP. 


25,000 
25,000 
25,000 
18.000 
18,000 


8,000 
8,000 


30,000 
30,000 
30,000 
30,000 


to 
to 


OU 


or 


5t 


22,500 
22,500 


22,500 


1,100 
1,100 
1,100 
1,100 


12,000 


1911. 


Speed. 


10 
10 


: Machinery. 


Parsons turbine 
Parsons turbine 
Parsons turbine 
Parsons turbine 
Parsons turbine 
Parsons turbine 


Parsons turbine 
Parsons turbine 


Curtis turbine ... 
Curtis turbine ... 


Parsons turbine 


turbine 
turbine 


» : 
Parsons 


Baca ‘ 
Parsons 


turbine 
turbine 
turbine 


Parsons 
Parsons 
Parsons 


Parsons turbine 


turbine 
turbine 
turbine 


Parsons 
Parsons 
Parsons 


Parsons turbine 


turbine 
turbine 
turbine 
turbine 


Pars« rs 
Parsons 
Parsons 
Parsons 


Parsons turbine 


Parsons turbine 
Parsons turbine 


(2, 


LOL? 


JAN. 


Builders 
of 
Machinery. 


Boilers. 


Babcock Beardmore 

Babcock Hawthorn 

Babcock Thames Lronworks 
| Yarrow Hawthorn 

Babcock Hawthorn 

Yarrow Vickers 

Babcock Clydebank 


Babcock ...| Fairfield 


Babcock Fore River 
Babcock Fore River 
Yarrow Stab. Tecnico. 


Niclausse ... 
Belleville ... 


Kiel 
Vulcan 
Howalt 


Thornycroft 
Thornycroft 
Thornycroft 


Thornycroft | Blohm and Voss 


Blechynden | Orlando 
Blechynden | Ansaldo 
Babcock Odero 
Miyabara .... In| England (7%) 


Baltie Works 
Baltic Works 
Franco-Russian 
Franco-Russian 


Yarrow 
Yarrow 
Yarrow 
Yarrow 


Elswick 


Yarrow 


Babcock 
Babcock 


N.Y. Shipbuilding 
Cramp 


design, but it is entirely a matter of speculation 


th or three. 


Machinery. 


Curtis turbine 
Parsons turbine 


Curtis turbine ... 


Parsons turbine 


Parsons & Curtis 


Reciprocating ... 
Reciprocating ... 
Reciprocating .. 


Parsons turbine 
Parsons turbine 


Reciprocating ... 
Reciprocating ... 


Reciprocating ... 


Reciprocating ...| 


A.E.G. (Curtis) t. 


Bergmann tur. 
Parsons turbine 
Bergmann tur. 


Parsons turbine 


Curtis turbine ... 


Parsons turbine 


Curtis turbine ... 


Reciprocating ... 
Reciprocating ... 
Reciprocating ... 
Reciprocating ... 


Reciprocating 


| Yarrow 
) eylindrical 


Of 


Builders 
ot 
Machinery. 


Boilers. 


Thames Lronworks 
Vickers 

London and Glas. 
Hawthorn 
Hawthorn 

Vickers 

Laird 

Laird 


Yarrow 
Yarrow 
Yarrow 
Yarrow 
Yarrow 


Hawthorn 
Vickers 


& 


Babcock 
Babcock 


Cramp 
Cramp 


Yarrow 
Yarrow 


Vulcan Co, 
Weser 

Weser 

W ilhelmshaven 


Schulz T. ... 
Schulz T. ... 
Schulz T. ... 
Schulz T. ... 


Blechynden (7) 


Mitsu Bishi 
Mitsu Bishi 
Mitsu Bishi 


Miyabara ... 
Miyabara ... 
Miyabara ... 


Yarrow Cadiz 
Yarrow Cadiz 
Yarrow Cadiz 
Yarrow Cadiz 
...| Niclausse ...) Ansaldo 





Jan. 12, 1912 


Name. 


BritTisu 
Ajax 
Audacious 
King George V. 
Centurion 
Queen Mary 


AUSTRIAN 
No. VI. 


BRAZILIAN 
Rio de Janeiro 


CHILIAN 
Constitucion 
Libertad ... 


DANISH 
Unnamed 


FRENCH 
Paris 
France 


(ieERMAN 
k.—K. F. Wilhelm 
k.—Weissenburg 
kK” 


IvALIAN 
oe? 
ee 


JAPANESE 
Kongo 
Hi-Yei 
Fu-So 


RUSSIAN 
Imp. Maria 


Imp. Ekaterina II. 
Imp. Alexander III. 


SPANISH 
Don Jaime 


TURKISH 
Rechad V. 
Rechadie-Hamiss ... 


U.S.A. 
New York 
Texas 


Nore. 


| 
| 
} 
{ 
| 
| 
| 


| Stabilimento Tecnico 


| 


| Vickers 


..| Copenhagen 


| Palmer 


Builders. 


Scott’s Shipbldg. Co. | 
Laird ‘renee | 
Portsmouth Yard 
Devonport Yard 


...| January 
...| January 
March 6th 


August ... 
Elswick 


Sept. 14th 


Nov. 27th 
December 


Elswick 


(In 1911) 


November 
November 


LaSeyne ... 
St. Nazaire 


Wilhelmshaven Yar d) May 
Vulean, Hamburg July 
Weser, Bremen July 


Blohm and Voss September 


Castellamare October 


Spezia December 
Vickers oer January 
Yokosuka Yard August ... 
Kure ... December 
Ivan Bunge Co. | Oct. 30th 
(Clydebank) 
Nikolaieff (Vickers) | Oct. 30th 
Ivan Bunge Co. |) Oct. 30th 
(Clydebank) 


Ferrol (In 1911) 


December 
November 


Elswick 


Vickers 


New York Yard 
Newport News... 


January 
February 


German armaments doubtful. 


Name. 


BritisH— 
Cruiser A 
Cruiser B 
Cruiser C... .. 
Scout (unnamed) 


AUSTRIAN— 
G 


H 
Dutcu 

A 

B 

C 
GERMAN— 


E.—Seeadler ... 
/£.—Geier 

ITALIAN— 
Nino Bixio 
Marsala ae 
Sebastiano Cabot ... 


TURKISH— 


At 


6 


U.S.A.— 
Sacramento 


Builders Laid down. 
Elswick October... 
Vickers October... 
Beardmore October... 


Pembroke Yard Nov. Lith 


Malfoncane (1911) 
Fiume (1911) 
Amsterdam (1911) 
Amsterdam (1911) 
Amsterdam (1911) 
Krupp July 11th 
Howalt October... 
Castellamare (1911) 
Castellamare (1911) 
Palermo (1911) 


Schneider Canet ( 
Schneider Canet ( 
Schneider Canet'...| (1911) 
Schneider Canet ( 
Schneider Canet ( 
Schneider Canet ( 


(*) (1911) 


Laid down. 


February 27th 
March 23rd .. 
16th 
16th 


17th 


THE 





ARMOURED 
» | 
Normal 

| displace Armament. 
ment, 
Tons. 
25,000 10 13-5in., 20 4in. 
25,000 10 13-5in., 20 4in. 
25,000 10 13-5in., 20 4in. 
25,000 10 13-5in., 20 4in. 
28,850 8 13-5in., 16 4in 
20,000 12 12in., 12 6in. 
27,500 14 12in., 20 6in. 


27,500 
27,500 


3740 


23,500 
23,500 


26,000 
26,000 


27,500 
27,500 


(?) 


22,500 


22,500 
22,500 


15,700 


23,000 
23,000 


27,000 
27,000 


Normal 
displace- 
ment. 


Tons. 
5500 
5500 
5500 
3360 


3500 
3500 


540 
540 
540 


19 


(?) 
(7) 


3600 
3600 
{?) 


510 
510 
510 
510 
510 
510 


(2) 


here is some slight doubt as to whether the Rechad V. can be officially 


10 13-5in., 16 Gin. 
10 13-5in., 16 Gin. 


2 9-4in., 4 Gin. 


) LO or 12 I4in. 
(See notes) 

) 
10 12-2in., or else 8 
(See notes) 


12 13- 
12 13-5in. 


Qo 


5in., 16 Gin. 
5in., 16 Gin. 


(7) 


I 
8 1 


3 


12 12in., 20 4-7in. 


2 12in., 20 4-7in. 
2 12in., 20 4-7in. 


] 
] 
& 12in., 20 4in. 


Tin. 
7in. 


13-5in., 16 4- 
13-5in., 16 4- 
din. 
din. 


10 I4in., 21 
10 J4in., 21 


Armament. 


8 6in. 
8 6in. 
8 6in. 
10 4in. 


7 4in. 
7 


din. 


4-lin. ... 
“din: ... 
4-lin. ... 


— 


6 4-Fm.... 
6 4-7in. ... 


ee ee ee 
olen 
Lo bo bo bo bo 
ue) 
Q 


bo 
’ 
— 
x 
= 


I4in. 


Norre.—One other British scout is on the programme, 1911-12, but not yet laid down. 
The Austrians are slightly enlarged copies of the Admiral Spaun. 
Nothing whatever is known of the German cruisers beyond the meagre details given above. 

either twelve 4: lin., or else some 6in. guns. j 


The Italians are slightly enlarged duplicates of the Quarto. 


The Turkish vessels are duplicates of the Marmaris, for Customs, &c., duty. 


Nothing is known of the Sacramento except what is here recorded. 


ENGINEER 


SHIPS LAID DOWN IN 1911. 


bl 


31,000 
31,000 
31,000 
31,000 
80,000 


26,000 


(?) 


45,000 
45,000 


5,400 


29,000 
29,000 


64,000 
64,000 


15,500 


31,000 
31,000 


32,000 
32,000 


considered as laid down in 


UNARMOURED SHIPS LAID DOWN IN 1911. 


25,000 
25,000 
25,000 
18,000 


25,000 
25,000 


,200 
1,200 
1,200 


25,000 
25,000 
(?) 


37 


Builders 


Ys - , , 
| Speed. Machinery. Boilers. ot 
Machinery. 
i 2] Parsons turbine | Babcock Scott's 
2) | Parsons turbine | Not settled | Cammell Laird 
21 Parsons turbine | Babcock Hawthorn 
21 Parsons turbine | Yarrow Hawthorn 
28 Parsons turbine | Yarrow Clydebank 
20-5 | Parsons turbine | Yarrow Stab. Teenico 
22 Parsons turbine | Babcock ...| Hawthorn 
23 Parsons turbine ~- 
3 Parsons turbine Vickers 
15-9 teciprocating ...) Thornycroft 
20 Parsons turbine | Belleville ...| La Seyne 
20 Parsons turbine | Niclausse ...| St. Nazaire 
Parsons turbine | Schulz T. ...) Wilhemshayven 
Parsons turbine | Schulz T. ...) Vulean Co. 
Parsons turbine | Schulz 'T. ...| Wesser : 
28 Parsons turbine | Schulz T. ...) Biohm and Voss 
22 Yarrow 
22 Yarrow 
25 Parsons turbine (2) Vickers 
25 Parsons turbine | Miyabara ... (%) 
(*) (*) (7%) (%) 
21 Turbine (7) Clydebank 
21 Turbine (”) Vickers 
21 Turbine i?) Clydebank 
19-5 Parsons turbine | Yarrow Elswick 
21 Parsons turbine Vickers 
21 Parsons turbine - Vickers 
21 Parsons turbine | Babcock Cramp 
21 Reciprocating ....; Babcock Newport News 


1911, a remark which also applies to the Libertad. 


Builders 


" P c a otf 
Speed. Machinery. Boilers. Machinery. 
26 | Turbine Yarrow Hawthorn 
26 Turbine Yarrow Vickers 
26 Turbine ...| Yarrow Beardmore 
25 Parsons turbine | Yarrow ... - 
27 | Parsons turbine | Yarrow ..| Danubius W. 
27 | Parsons turbine | Yarrow “4 Danubius W. 
| 
16 Motor (oil) | Diesel 
16 | Motor (oil) | Diesel 
16 | Motor (oil) Diesel 
28 - | Krupp 
28 | Howalt 
28 Parsons turbine (?) — 
28 Parsons turbine (?) — 
| 
14 Reciprocating ... — Schneider 
14 Reciprocating ... — | Schneider 
14 Reciprocating ... | Schneider 
14 | Reciprocating ... — | Schneider 
14 | Reciprocating ... | Schneider 
14 Reciprocating ... | Schneider 
| 
15 (7) (?) | (?) 


It is presumed that they are 


of about 5000 tons, carrying 


The 8. Cabot is a gunboat, of which no details have been published. 


It is understood, however, that she is merely a gunboat for police duties. 
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There is also the possibility 


one or two for China. 
that is to say, | 


of one or two Greek Dreadnoughts 
a possible maximum of seven and a probable mini- 
mum of not less than three. British naval contracts 
will not exceed three big ships in private yards, two 
already placed. Kussia projects laying down three 
battle cruisers in the Baltic, presumably in con- 
junetion with British firms. 

In the following lists are tabulated the armoured | 
and unarmoured ships launched during the past 
year, also similar lists of those laid down. 

An interesting feature of 1911 is the increased 
prevalence of the “all big guns in the centre line ’ 
arrangement, which first appeared in the American 
fleet. This arrangement has been adopted by the 
British, the Austrian, and the Italian Admiralties. 
Such ships as do not adopt this arrangement may 
be regarded as survivals of the fashion first set by 
our own Invincibles, and culminating, so far as the 
British Navy is concerned, in the Hercules and 
Colossus; that is to say, the placing en echelon of 
two big gun turrets. In this connection, it is interest- 
ing to note that whereas in British ships the port 
wing turret is always ahead, in German ships the 
exact reverse obtains, as it does also in the Argentine 
and Spanish battleships. 


OS= Of 


Arkansas class. 





BRITISH —Orion and King George classes. 
TURKISH—Rechad class. 
U.s.A.—Texas elass. 

And, with three guns in turrets 1, 3 and 5, [TALIAN 

Cavour class. 


Conte di 





BREPISH—Queen Mary. 

JAPANESE —Hi Yei clas 

guns in each turret, AUSTRIAN 
Unitis class, 


with three Viribus 


And, 





Lion class. 


BRITISH 





Rividavia class, 


ARGENTINE 


oe 
on 


(ERMAN-—New Kaiser class and Gueben. 
Probably CHILLAN—Constitucion class, 





SPANISH —Alfonso NXIUEL. 
And, with triple turrets, RUSSIAN—Gangort, &e 


re 
—_—_— ne 





< 230, |coce= 
ii 
FRENCH —Jean Bart class. 
And probably, with end turrets triple, BRAZLLIAN—Rio de 


Janeiro. 


D 
=O 


JAPANESE 





Setsu. 


The triple gun turret makes its definite appearance 
in the Italian, Russian and Brazilian ships, and may 
also appear in the German battleships of the new 
Kaiser class, the fore and aft turrets of which may 
very possibly be designed for three guns. 

There is a certain amount of doubt as to the ar- 
rangement adopted in the Russian battleships. 
Russian pictures issued at the time of their laying 
down showed them with turrets en echelon. On 


the other hand, however, detailed plans have appeared 
in which all turrets are in the centre line ; 


but as 


| Glasgow. 


| to the centre line of the bogie is 


the elevations of such plans show a funnel in the | 


way of the forward amidship turret, there are some 


| grounds for believing one of the explanations given, 
which is to the effect that the original design of these | 


ships was by the Italian Cuniberti, and something 
very like the new Italian ships. This design is said 
to have been subsequently altered by the Russian 


| authorities, in order to admit of the amidship turrets 


being placed en echelon, and the elevation of the 


new design is supposed to have got mixed up with | 


the deck plans of the Cuniberti type ! 

The prevalence of the super-posed turret will be 
noticed. Originally entirely American, it is now to 
be found in most designs, those using and not being 
as follows : 


Using. Non-users, 
S.A, Russian 
British Spanish 


German 
Austrian 
Turkish 
Italian 
Argentine 
Japanese 
Brazilian 
French 
Chilian 


As regards the centre line arrangement, a list of 
the systems is as follows : . 
Echelon system 

embodied. 

Argentine 

Chilian 

Spanish 


Centre-line with 
wing turrets. 
French 
Brazilian 


All centre-line. 
U.S.A, 
British 
Austrian 
Italian 
Turkish 
Japanese 

It may be added that the French ships to be laid 
down in 1912 will be practically sisters to the British 
Orion. 

A mixed big gun armament, such as France, Japan 
and Austria adhered to in the early days of Dread- 
noughts, has, it is interesting to note, completely 
died out. No ships are being built with ‘“ inter- 


mediate’? guns. The reason is obvious—an arma- 


; ment of two heavy calibres is fatal to efticient fire 
| control. 


THE ‘‘CLOSED-CIRCUIT” CRUDE OIL LOCO- 
MOTIVE. 

Tue development of the Diesel engine and its applica- 
tion to marine propulsion has recently come into such 
prominence that it is not surprising to find locomotive 
engineers seriously considering the possibilities of the 
crude oil engine for tractive purposes on the railway. 
We need, therefore, make but little apology for placing 
before our readers the following details of a proposed 
locomotive of this type which have been worked out in 

From the general elevation drawing on page 39, it 


will be seen that the locomotive is similar ended, and 


that its wheel arrangement, in the usual notation, is 
4-6 4. It is provided with four cylinders—two at each 
end—the diameter and stroke of which are respectively 


15in. and 26in. 
is connected in the usual way to the immediately adjacent 
driving wheel. The two outside driving wheels on each 
side of the engine are coupled at 180 deg. to a balance 
crank on the intermediate driving wheel. It is claimed 
for this arrangement that the reciprocating masses are 
completely balanced, and that the usual weights in the 
driving wheels can be dispensed with. In brief, the 
system of coupling ensures that the reciprocating masses 
at each end of the locomotive shall move through equal 


distances in opposite directions in any given interval of 


time. 

The cylinders are fitted with piston valves, 9in. in 
diameter, and driven by a special form of radial reversing 
gear. The particular feature of this gear lies in the fact 
that the floating lever moves at all times in a fixed path, 
so that if the lap and lead are the same at each end of 
the cylinder, equal port openings and cut-offs are secured 
for all ratios of expansion and for both directions of run- 
ning. Another important feature of the gear, it is claimed, 
is the fact that, unlike the Walschaerts and certain other 
radial gears, only a small part of the weight of the valve 
gear has to be borne by the valve spindle. No guide, 
other than that provided by the spindle bushings, is 
The bogies, sand boxes and brake 


therefore required. 
The driving wheels 


gear do not call for special mention. 
are 6ft. 74in. in diameter, and are spaced 7ft. apart. The 
bogie wheels are 3ft. 4in. in diameter, and also at 7ft. 
centres. From the centre of the near driving wheel 
10ft. Gin. The total 
length over the buffers is 49ft. 6in. 

Coming now to the essentially novel features of the 
locomotive, we find first of all that instead of the ordinary 
boiler, a six-cylinder internal combustion crude oil air 
compressor engine forms the most conspicuous part of 
the design. This engine is erected vertically, and _ is 


situated immediately over the three driving axles. Its 
details may be gathered from page 39. At each end of 


the main compressor a small two-stage air compressor 
is arranged. These small engines deliver their air into 
certain storage bottles carried in the roof of the engine 
house. and are used for the injection of the oil fuel 
into the main compressor cylinders. From the six main 
compressor cylinders, the air is delivered into two multi- 
tubular drums lying to one side of the engine compartment. 
The exhaust gases from the motive evlinders of the air 
compressor are lead through the tubes of these drums, 
and are finally expelled to the atmosphere by way of the 
central chimney shown on the elevation. In this way 
the druins are both storage reservoirs for the compressed 
air and silencers for the exhaust gases. An equalising 
pipe connects the two drums at their lowest points. 
From the bottom of the storage drums, pipes are led 
forward and backward to the valve chests of the locomo- 
tive eylinders. No stop or throttle valve is provided 
on these two pipes. The air exhausted from the loco- 


The piston-rod crosshead of each cylinder 


| motive cylinders is led back to the inlet branch of the 
| air compressor cylinders. The cycle through which the 
air is passed is therefore closed, and hence the name given 
to the system. ‘There is no external exhaust of air what- 
| ever from the locomotive cylinders. 

| At each end of the locomotive and above the driving 
| cylinders a cylindrical boiler-like vessel is to be noted, 
Each such vessel is divided into two parts, the larger, 
| fitted with tubes, being provided for the cooling water, 
| and the smaller, containing a store of oil fuel. A space 
| is left between these two compartments, and herein an 
| air-circulating fan is disposed, which will assist in cooling 
| the heated water. The fans are driven by chain from 
the ends of the oil engine crank shaft. A water-circu- 
lating pump is arranged at each end of the locomotive 
on the motion cross stretchers. Each pump draws its 
supply of water from the underside of the adjacent water 
reservoir, and after circulating it through the jackets 
of the adjacent small air compressor and of the three 
adjacent cylinders of the main compressor, delivers it 
to the top of the remote water reservoir. In this way 
an equal temperature is maintained in all the cylinders 
| of the compressor engine, no matter in which direction 
the locomotive is running. Further, should one of the 
airfans breakdown, the effect isequalised over the two reser- 
voirs. Itis tobe noticed also that any variation of level of thie 
water in the reservoirs is confined to each reservoir, and 
not distributed between both. This point is of importance 
when the locomotive is on a gradient. A screw-down 
cover is provided on the oil fuel reservoirs. The water 
reservoirs have open filling pipes, made in the form of thi 
ordinary locomotive chimney. 

The locomotive represented in our engravings = his 
been designed to develop 1000 horse-power at the rails, 

when travelling at a speed of fifty-five miles an hour. 
This implies a piston speed of 1000ft. per minute, and a 
| mean effective pressure of 46-71b. per square inch in 
each of the four cylinders. It is claimed that such a 
pressure can only be maintained in the cylinders of a 
steam locomotive by the employment of the largest 
sized boiler in use at the present moment on British 
railways. In this connection it is interesting to note 
in comparison the dimensions of the crude oil air com 
pressor installed in the locomotive under consideration, 
As will be seen from page 39, the cylinders and pistons 
are of two diameters. These are 13}in. and 19in., and 
the stroke is 12in. The smaller diameter portion forms 
the air-compressing cylinder, while the annular shoulder 
| around it forms the internal combustion cylinder piston. 
The areas of these two piston surfaces are 143-13 anil 
140-39 square inches respectively. The engine work 
on the two-cycle principle, and it is claimed to Ix 
of sufficient dimensions and power to maintain a mea 
effective pressure of 49-1 1b. per square inch in the four 
locomotive cylinders. It will be noticed that this 1+ 
2-4 lb. in excess of the pressure required to give an indi 
cated horse-power of 1000, 

Assuming then that the compressor installed is sultieient 
to develop this horse-power in the locomotive cylinders, 
we have to notice that—allowing, say, 90 per cent, for 
the mechanical efficiency of the locomotive—the power 
developed at the rails will be 900 instead of the 1000 
horse-power aimed at. The compressor is thus apparently 
too small for its work. This brings us to an important 
feature of the design, namely, the fact that the exhaust 
gases from the oil engine are conducted through the 
reservoir containing the compressed air before being 
delivered to the atmosphere. As a result, the larg: 
amount of heat rejected in the exhaust gases is in part 
utilised in heating the compressed air at constant pres 
sure. The volume of the air therefore increases, and 
in consequence the piston speed for the locomotive 
cylinders is augmented. In this way, it is claimed, the 
necessary increase of power is obtained without increas- 
ing the size of the compressor engine. 

The manner in which the locomotive to 
work is briefly as follows :—Before the air compresser 
is used to transmit power, a pressure of 150 Ib. per square 
inch is established in the reservoir, the inlet and delivery 
pipes and all spaces communicating therewith, including 
both sides of the piston. To transmit power the com- 
pressor reduces the pressure in the inlet pipe and increases 
it in the delivery pipe. The amount of the increase 
and reduction is regulated to suit the demand on the 
locomotive. If an effective pressure of 200 Ib. per square 
inch be required, the pressure in the inlet pipe is reduced 
to 50 1b. and that in the delivery pipe is increased to 
250 lb. In all cases half the surn ot the two pressure- 
is the constant 150 lb. established initially in the reser- 
voir and its connections. 

This system of locomotive construction is under the 
patents now being introduced by Closed- 
Cireuit ” Air Transmission, Limited, 10, Jamaica-street, 
Glasgow. We understand that an example of the same 
system of transmission, but applied to marine purposes, 
is now nearing completion, and we hope shortly to be 
able to give an account of this. 


intended 


is 


Dunlop 


LOCOMOTIVE PHOTOGRAPHS AT SOUTH 
KENSINGTON. 

Tue Great Western Railway Company has recently 
lent an interesting series of photographs of its latest 
classes of engines for the use of the Science Department at 
South Kensington. They may be found in the Central 
Machinery Hall, on the left, and in front of Hackworths 
engine Sanspareil, of 1829, and are handsomely mounted 
in oak frames 24in. by 20in. The photographs are about 
llin. by 9in. For students of locomotive engineering 
they should prove of considerable value, as forming an 
epitome of the highly successful practice of one of the 
largest railways in Europe. The work required on the 
Great Western is naturally of many different kinds, and 
by no means tends to grow easier, the necessity for keeping 
down the number of trains by increasing their weight, 
without diminishing their speed or handiness, being at 
least as much felt as on any other line in the country. 

A comparison of the photographs shows that Mr. Church- 
ward’s ‘‘ coned”’ or tapered type of boiler, with Belpaire 
fire-box of the largest size, has become standard ; that 
the dome has definitely disappeared ; and that the ex- 
tended smoke-box is now an invariable feature. Super- 
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heaters also are being applied to all modern classes of | 
engine, and, in fact, to some of the older types as well. 

The particular form of superheater used at Swindon is | 
the joint invention of Messrs. Churechward, Champeney | 
and Burrows, and has the steam tubes, six in number, 
arranged in each large tube in horseshoe shape, so as to 
leave room in the centre for cleaning the tube readily. 
In every way removability of parts for cleaning or repair | 
without disturbing other portions of the apparatus has 
been especially studied. it will be noticed also that 

piston valves have quite superseded the old type in the 
new Great Western Railway engines. In many other 
respects originality is shown, as in the use of four high- 
pressure cylinders in some of the six-coupled express 


engines, and in the adoption of so long a stroke as 
30in. The 30in. stroke requires the cylinders to be 


outside—rather an unusual feature in British goods or 
mineral engines, though it has been done in other coun- 
tries for a great many years, and there seems no reason 
why it should not answer equally well here. The high 
pressures used at Swindon are also somewhat unusual 
here so far, but the severe effect on the boilers and fire- 
boxes has been mitigated by much attention to the subject 
of water softening. Few lines have done as much in this 
direction as the Great Western, the softening plants of 
which at a number of places are a notable feature of the 
line. 

The deep, heavy outside frames of engines 3733, 4102, 
and 2620 are another peculiarity of Swindon practice, 
where it goes back to the days of Mr. Armstrong. They 
require the use, of course, of outside cranks for the coupling- 


rods. The comparatively small size of the tenders is 
very marked as against those of many other lines, but 


without the water troughs the tremendous runs so common 
on the Great Western could not be economically carried 
on. The new tanks can take up water when running 
either end first. It is, perhaps, a pity that the weight of 
the engines is not given on the photographs with the other | 
details, as it helps considerably in forming a comparison 
between engines of the same type but different class. 
The photographs are very clear and well taken, and are 
decidedly an acquisition to the remarkable collection of 
locomotive data for which South Kensington Museum is 
justly famous. 


DOCKYARD NOTES. 


On Sunday last, a little before noon, the gunnery tender 
battleship Revenge broke loose from No. 3 buoy in Ports- 
mouth Harbour. Anchors were immediately dropped, 
but before she could be brought up she drifted across the 
bows of the Orion and was holed on the starboard quarter 
un‘ler the water-line. The Orion was undamaged. The 
damage to the Revenge was not very considerable. 


On Monday, while swinging at her moorings at No. 
buoy, the Orion drifted into the Liverpool, which was at 
No. 5 buoy. No injury was sustained by either ship, but 
strong representations regarding the crowded state of 
Portsmouth Harbour are understood to have been made. 


THE last of the batch of the 400-ton French submarines 
hes been launched at Cherbourg, the Nivose. 


Four hundred and sixty-seven tons of melinite shell 
from Brest Arsenal have just been sunk in 40 fathoms off 
Ushant. The whole lot had been condemned * unre- 
liable.” 


destroyers for the United States navy 
have been named as follows :—Ailwyn, Balch, Benham, 
Cassin, Cummings, Downes, Duncan, Parker. The four 
new colliers have been named Jason, Nereus, Orion, and 
Proteus. 


THE eight new 


His Majesty's battleship Monarch, built by Sir W. 
Armstrong, Whitworth and Co., Limited, has recently 
completed her official speed, gunnery, torpedo, and other 
trials. The Monarch was launched from the Elswick ship- 
yard on March 30th last, and for some detailed particulars 
of the dimensions and constructional features of this battle- 
ship and the arrangements inci ental to the launch reference 
may be made to the issue of THE ENGINEER for April 21st 
last. The Monarch sailed from the Tyne on November 
14th to bedocked at Devonport, preparatory to commencing 
the official programme of trials. She remained in dock 
for about ten days, and on December Ist a series of pro- 
commenced, and these were 


gressive steam trials were 
concluded on the following day. On December 6th a 
commencement was made with a thirty hours’ endurance 


trial, and during the progress of this trial a number of sub- 
sidiary tests of the auxiliary machinery were carried out. 
The full-power trials of eight hours duration took place | 
on December 9th, and the battleship attained a speed of 
nearly 22 knots. Torpedo trials and circling trials were 
carried out on December 14th, and on the following day | 
the trials of artillery were completed with satisfactory 
results. We understand that no hitch of any kind occurred 
throughout the trials, some of which, especially the full- 
power trial, were executed in adverse weather conditions. 
It is worthy of notice that the whole trial programme, | 
including the docking and the work carried out in dock 
previous to the trials, proceeded without interruption 
from the time the vessel left the Tyne on November 14th 
until her return to the Tyne on the morning of December 
17th. The machinery of the Monarch was constructed 
by R. and W. Hawthorn, Leslie and Co, Limited, of St. 
Peter's Works, Newcastle-upon-Tyne. 


THE battle cruiser Lion went out for her eight hours’ full- 
power trial on Monday last, but owing to the thickness of | 
the weather was unable to distinguish the measured mile | 
marks, and no trustworthy speed records were secured. 
The turbines and the vessel herself were very fully tested, 
a rough sea contributing to the severity of the trial. It is | 
understood that the engines developed about 10 per cent. 
more than the guarantee, and it is reported that the ship 
Coal fuel alone was used, 


behaved well. 


| in 
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HEAVY WOOD PLANING MACHINE. 


A PLANING machine designed for planing on all four 
sides at one operation any kind of material I6in. wide by 
7in. thick, at various rates of feed up to 40ft. per minute, 
has recently been introduced by A. Ransome and Co., 
Limited, of Newark. The machine has been made of 
specially powerful construction to enable it to plane the 
hardest and heaviest timbers, and is particularly intended 
for dealing with the hard dry oak scantlings used for 
railway carriage and wagon work, which are frequently 
bent and twisted. The main framing has, consequently 
been substantially made so as to allow the machine satis- 
factorily to take deep cuts without any vibration. 

The timber is fed through the machine by eight rollers 
15in. in diameter, all of which are driven by spur gearing. 
All the gearing, with the exception of the two large gear 
wheels which are machine moulded, has machine-cut 
teeth. All four top and bottom rollers of the first series 
and the two top rollers of the second series are fluted to 
ensure a grip of the wood. The top rollers can be raised 
and lowered simultaneously by means of a screw and 
wheel, which actuate levers connected to a cross bar. 
To this latter is attached a weight box, by means of which 
the desired pressure is applied to the feed rollers. 

Five rates of feed, varying from 6ft. to 40ft. per minute, 
are arranged for. The machine is provided with one 
bottom, two side and two top revolving cutter blocks. 
The top and bottom cutter blocks are forged solid on 
their spindles. All the cutter blocks are made so that 
either two or four cutters can be used on each, as preferred. 
The end play in the top and bottom cutter blocks is taken 
up by means of a phosphor bronze set screw and lock 
nut, and the weight of the side cutter spindle is carried 
in the same way. The side cutter blocks are fitted with 
top bearings, which are of great advantage when taking 
deep cuts in thick material. The side cutter blocks are 
not fixed opposite one another, and are both fitted with 
separate transverse and _ vertical adjustments. The 
bottom cutter block can be drawn out to facilitate sharpen- 
ing the cutters. A loose pulley is fitted on the frame of 
the machine to carry the belt when the drawer which, 
carries the bottom cutter block, withdrawn. This 
obviates the necessity of removing the belt from the 
pulleys. The thickness of the cut of the bottom block 
is regulated by means of an adjustable lip, which can 
be raised or lowered and locked in any desired position 
by means of a handle, screw and wedge. 

A horizontal roller for guiding the material to the fence 
as it is fed into the machine is provided, and a powerful 
spring pressure roller, 12in. in diameter, is arranged over 
the bottom cutter block, the roller being adjustable 
vertically by means of screws actuated by bevel gearing 
and hand wheel. Similar pressure rollers are fitted imme- 
diately in front of and behind the top revolving cutter 
blocks. The weight of the machine is 16 tons. The 
maximum brake horse-power required is 60, and the 
speed at which it works is 940 revolutions per minute. 
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THE INSTITUTION OF CIVIL ENGINEERS.* 
(1) REINFORCED CONCRETE WHARVES AND WARE- 
HOUSES AT LOWER POOTUNG, SHANGHAI. 

By S. H. Exurs, M. Inst. C.E. 


THE paper deszribes works recently constructed, under the 


author’s supervision, beside the Whang-Poo River, near Shanghai, 


North China. These comprise a reinforced concrete piled 
wharf, 1160ft. long by 174ft. wide, with a minimum depth of 
21ft. of water at its face ; a reinforced concrete quay wall, 495ft. 
long and 21ft. high; and two reinforced concrete four-storey 
warehouses, each 300ft. by 100ft. in floor area ; as well as offices 
and staff quarters, sheds for temporary storage of goods, and a 
power and light installation. 

The wharves and lighter buildings are founded on groups of 
reinforced concrete piles. The warehouses rest on a raft 


necting the column bases with a grill 4ft. 6in. to 5ft. deep. 

The chief feature of the superstructure is that all members 
but the pile caps, beams, and deck were moulded on shore, and 
erected in place when matured. 

The quay wall is built along a tributary creek, and consists of 
a thin vertical wall and horizontal deck connected by buttresses, 

= promarns of three papers read at the ordinary menting of ‘the inet itu- 
tion, on Tuesday, January 9th, 1912. 


of | 
reinforced concrete (girders, beams, and foundation slab), con- | 


the whole founded upon piles. The warehouses have reinforced 
concrete floors supported on columns. 

The various methods of reinforcement employed are outlined, 
and the basis of calculation is stated. description is given of 
tests to destruction which were carried out on a full-sized experi 
mental wharf beam, a warehouse beam of ¢ orresponding chara 
ter, and five experimental columns of reduced size. Also «ot 
loading tests applied to the warehouse first-floor columns. 


(2) THE DIRECT EXPERIMENTAL DETERMINATION OF 
THE STRESSES IN THE STEEL AND IN THE CON. 
CRETE OF REINFORCED CONCRETE COLUMNS. 

By W. C. [. Inst. C.E. 


In carrying out the experiments described in this paper the 
author sought for a satisfactory method of measuring the short- 
ening of the steel bars and the simultaneous shortening of the 
adjacent concrete under the loads applied to reinforced columns. 
From these measurements, if they were reliable, he thought it 
would be possible to calculate the stresses in the steel and 
concrete, when the elastic moduli for the two materials were 
known. It was also thought that measurements made in this 
way would be the means of revealing any movement of the steel 
re slatively to the concrete. The main expe riments were carried 
out on five columns 6in. square, each reinforced by four round 
steel bars jin. in diameter. Loads were applied in a testing 
machine, and corresponding shortenings of the steel and concrete 
were measured by means of Martens extensometers. For the 
steel these were applied to the ends of pairs of pins projecting 
from the reinforcing bars through holes in the concrete, and for 
the concrete they were applied to the surface as near as possible 
to the steel. From the results of the experiments, four pair 
of curves were plotted for each column, one pair for each of the 
bars. These curves are given in full detail in the paper and 
their peculiarities are discussed. 

Experiments to find out the value of the modulus for the steel 
and the concrete yielded values respectively of 30,200,000 Ib. and 
1,535,000 lb. per square inch. A further set of experiments 
carried out to determine the intensity of the frictional grip of the 
concrete on the steel resulted in values ranging from 300 Ib. to 
600 lb. per square inch of bar surface to cause slipping. The 
stresses in the steel and concrete, calculated for a working load 
of 134 tons which the columns were designed to carry, were 
found to be respectively 437 Ib. and 8650 Ib. per square inch. 
This gives a load on each bar of 1.7 ton, and comparing this with 
the load required to push one of the bars through the concrete 
as found from the experiments on frictional grip, it is evident 
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that from this point of view there could not have been any slip- 
ping of the steel in the concrete. 
(3) COMPOSITE COLUMNS OF CONCRETE AND STEEL. 


By Wititam Huserr Burr, M. Inst. C.E. 


The effect of a concrete filling on increasing the carrying 
capacity of a steel column having never been sufficiently investi 
gated, the present series of tests were earied out by the 
author. The columns tested cons'sted first of two types of built - 
up columns of plain steel, and, secondly, of exac tly similar steel 
members filled with concrete. The reinforced concrete columns 
were filled with 1: 2:4 concrete, and were tested at three 
months. The steel work consisted in one case of four vertical 
steel angle bars arranged as the four corners of a square and 
braced together with lattice bars to form a square column 63in. 
in exterior dimensions, and in the second case of four vertical 
channels arranged wth their flats forming four opposite sides 
of an octagon and wrapped at intervals with batten plates bent 
round in the form of an octagon 7}in. across the flats. Only the 
concrete lying within the exterior dimensions of the steel work 
was included in the calculations. All the columns were 7ft. long. 

Four of each type were tested, two filled with concrete and 
two without concrete. The plain steel columns withstood an 
average total load of 67 tons on an area of 4 square inches in 
the case of the angle construction before failure ; and of 68 tons 
on an area of 4.76 square inches in the channel construction, 
which was not so securely braced. 

The addition of concrete increased the maximum loads before 
failure to an average of 98 tons on a total combined area ot 
42.25 square inches in the angle reinforcement, and to 96 tons 
and 112 tons respectively on an area of 49.75 square inches for 
the two channel bar columns. 

The modulus of elasticity of the steel being known and the 
compression of each column under successive loadings being 
the modulus of elasticity of the concrete and its 

corresponding stress can be calculated. In the case of the 

| angle bar columns, this modulus was 2,321,000 Ib per square 
inch at a stress of 1360 lb. per square ‘inch, but decreased as 
the stress on the columns increased. 

Finally, a description of the method of failure of the various 
columns is given ; also curves showing the lateral deflection and 
main compression. The author concludes by suggesting that 
the tests would justify working stresses as high as 500 Ib. to 
750 lb. per square inch in columns of this nature, and possibly 
higher stresses for structures of unusual magnitude. 
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RAILWAY MATTERS. 


THE Board of Trade has recently confirmed the under- 
mentioned Order made by the Light Railway Commis- 
sioners :—Great Northern (Kirkstead and Little Steeping) 
Light Railway Order, 1911, authorising the construction 
of a light railway from Kirkstead to Little Steeping, in the 
parts of Lindsey, in the County of Lincoln. 





THE committee charged with the work of studying the 
advisability of electrifying the Chilian State Railways 
from Valparaiso, Chili, to Santiago, with the branch to 
Los Andes, covering a distance of about 150 miles, has 
made a favourable report and estimated the cost, if done 
by the Government, at £2,177,692, while it is reported that 
an American electric company has offered to do the 


NOTES AND MEMORANDA. 


IN a paper on the ‘“‘ Magnetic Properties of Iron at 
Frequencies up to 200,000 Cycles,” read before the Ameri- 
can Institute of Electrical Engineers, Mr. E. F. Alexander- 
son described an alternator for 200,000 cycles which was 
designed primarily for wireless telegraph and telephone 
service. The machine runs at 20,000 revolutions per 
It has 800 slots, and the winding has one con- 





minute. 
ductor per slot, but is of a special type, so that 800 slots 
give the equivalent effect of 1200 poles. It generates 
90 volts at no load. 


EXPERIENCE gained in Germany goes to show that the 
employment of aluminium instead of copper for the bars 
on switchboards realises an economy of 35 to 45 per cent. 





work for £1,084,880. 


In 1906 there was passed an Act with the title ‘ The 
Cork City Railways and Works Act,”’ which had for its 
object to make a direct connection between the Great 
Southern and Western Railway and the Cork-Bandon and 
South Coast Railway, the Great Western Company of 


England purchasing from the promoters of the Bill the | 


rights secured. On the Ist inst. the link line was opened 
for traffic. We refer to it in another column. 

THE Engineering Standards Committee have issued a 
revised report—No. 24—dealing with material used in the 
construction of railway rolling stock, ineluding crank 
axles and straight axles for locomotives, carriage and 
wagon axles, tires for locomotives and carriages and wagons, 
laminated springs, spring steel for laminated springs, 
volute and helical springs, steel forgings for locomotives, 
steel castings, copper plates for locomotive fire-boxes, 
copper rods for locomotive stay bolts, rivets, &c., brass 
tubes for boilers, and steel plates, angles &c., for boilers 


and for other purposes in locomotives and also for car- | 


riages and wagons. 

THE line from Nagoya, Japan, to Hachioji, near Tokyo, 
has been opened to traffic. 
Gazette, this line is 224 miles long and represents an outlay | 
of £3,500,000. There are 95 tunnels, with a total length of 
113,378ft. The tunnel on the Sasago Pass is over two | 
miles long. ‘This is the longest tunnel in Japan. There 
are 350 bridges on the line, with a total length of 24,265ft. 
The Torii Tunnel is situated 3189ft. above sea-level, which 
is the highest point reached on any Japanese railway. 
There are 506 small bridges and 47 stations on the line. 
Construction work has been very difficult, as the line 
traverses mountainous country almost entirely. 


A PATENT has recently been taken our for automatically 
operating tramway points. A car fitted with the invention 


According to the Railway 


Aluminium bars are fixed with screws, the surfaces to be 
brought into contact being previously scraped with a 
knife. When aluminium and copper bars are employed 
simultaneously a sheet of tin should be inserted between 
them, or the surfaces tinned. A good cement for the 
joints or coat of varnish is requisite to protect the surfaces 
in contact against humidity. 


Many patents have now been taken out for electrical 
transmission schemes for the propulsion of ships, but few 
embody anything that is really new. It is not easy to 
see how inventors can claim originality for polyphase 
generators driving squirrel-cage motors. Even if the 
latter have a larger number of poles than the former, as 
must be the case in order for the propeller shaft to run at a 
lower speed than that of the steam turbine, it does not 
appear that the scheme is patentable on the score of the 
plant being operated on board ship, and it will be interest- 
ing to know how these inventors stand when such schemes 
|} are commercially adopted. 





| Now that motor car manufacturers are making the 
| utmost use of the latest discoveries in high tensile steel, it 
behoves repairers to be extremely careful in selecting 
material to replace any broken part of a car if they intend 
to make this part rather than buy it from the makers of the 
car. The dimensions of the part in the material used by 


| the makers may give an ample margin of safety, while if it 


was made of the ordinary mild steel of commerce there 
would possibly be no factor of safety at all. In replacing 
any part of a car, the repairer will not go far wrong if he 
uses the best material available on the market. All the 
best steel makers are quite willing to give full details as to 
the strength and suitability of their various brands of 
tesel to anyone, even if one bar only is required. 


It is reported in the Journal of the Royal Society of 





has an auxiliary wheel rim, worked by an axle, and adjusted 
by means of a rack and pinion from the driver’s cab. 


When the driver comes to a ** point a wheel is turned in | 


order to operate the rack. so that a rod and slotted block 
can engage the upper end of a lever. Adjacent to the 
* point tongue ’’ and forming one side of the rail groove, 
is a pivoted bar, which, when depressed by the auxiliary 
wheel rim, gives a triple screw one-quarter of a turn, and 
so moves the “ point tongue ” over. Immediately the car 
has passed a spring returns the points to their normal 
position. 

AN experiment is to be made with trackless trolley cars 
in Aberdeen. The Tramways’ Committee of the Town 
Council has recommended the introduction of the 
system over a limited distance in the Footdee suburban 
district, which at present has no tramway communication 
with the city. The length of the proposed route is just 
over one mile, and the suggestion of the general manager 
is that there should be a ten minutes’ service during the 
busy hours and a twenty minutes’ service when the pres- 
sure of traftic is not heavy. Two cars will be purchased in 
order to carry out the experiment, and the total initial 
is estimated at £3050. The annual expenditure, 
including capital charges, will be about £1442, and the 
receipts are estimated at £1177; these figures show an 
annual loss, but the manager anticipates that it should 
not be difficult to make the revenue meet the working 
expenses, 


eost 


Ir is reported in the Times that a law has been passed 
recently in Berlin to provide for the development of rail- 
ways in German East Africa, including the extension of 
the Usambara Railway, the continuation of the Dar-es- 
Salaam-Morogoro line as far as Tahora, and preparatory 
work for its extension to Lake Tanganyika, and also for 
various repair works. It is expected that the railway will 
be completed as far as Tabora by next month, and that the 
preparatory work will be begun on the section beyond 
almost immediately. Kigoma, which is about three miles 
from Ujiji, and 250 miles from Tabora, has been fixed as 
the most suitable terminus of the line. It is estimated 
that the cost of construction will amount to about 
£2,100,000, and that the line can be opened to traffic in 
1914. The cost of providing ships and docks on Lake 
Tanganyika is estimated at £220,000. The total cost of 
the whole scheme is expected to be about £2,600,000, of 
which £1,800,000 has yet to be raised. 


Tur Hungarian Government has recently granted to 
Mr. H. St. John Dix, of the firm of Pethick, Dix and Co., 
railway and public works contractors, of 121, Victoria- 
street, Westminster, S.W., the preliminary concession for 
an important railway scheme in Budapest. The line, 
which is of standard gauge, is named the ‘“ Szechenyi Rail- 
way.” It has a total length of about 40 miles, with a 
route length of 30 miles, and traverses the mountainous dis- 
trict on the Buda side of the Danube, which forms the prin- 
cipal summer resort for the inhabitants of Budapest. By 
a branch line the railway will connect with the Hungarian 
State Railways at Kelenfold, and by linking up with the 
existing Budapest-Estergom Railway will form a_ belt 
round the entire city. It is propused to operate the rail- 
way by electric traction, and in this connection advantage 
will be taken of the opportunity to supply with electric 
power the villages served by the new line. While there 
are some very heavy cuttings and viaducts, the line pre- 
sents but few difficulties, and it is estimated that the con- 
struction work will not occupy more than_about thirty 
months. The total cost of the work, including rolling 
stock and equipment, is estimated nearly eat £1,000,000. 
Active operations are expected to commence in the summer 
of this year. 


Arts that the use of illuminated captive balloons for the 
| purpose of guiding aeronauts and aviators on their way by 
| night is being tried in Germany. One of these has lately 
| been placed at Treplow—between Berlin and Stettin. The 
balloon, which is 24 metres—about 8ft.—in diameter, is 
of a red colour, and carries an electric light. It is visible 
for a great distance at night, and is easily distinguished 
from any other light. 
not be seen, an electric bell is caused to ring by means of a 
hygrometer attached. In this way it is possible for a 
person in charge to ascertain the height of the fog zone, 
and cause the balloon to ascend into a less moist and 
clearer atmosphere, when the bell will cease ringing. 





In making brass castings, states the American Machinist, 
the material having the highest melting point should be 
introduced first and melted. 
coarsest scrap should be melted first and the finer material 
added to the molten mass in the crucible. At no time 
should the metal in the crucible be heated above the temper- 
ature at which it becomes thoroughly molten. 
scrap, such as turnings and borings or fine wire is to be 
melted, some coarser scrap or ingot metal should be melted 


metal. The fine material should then be introduced into the 
crucible and pushed down into the molten metal with a 
rod. To prevent the oxidation of material of this kind an 
old crucible should be taken, the bottom knocked out, and 
this may be used as a funnel for feeding the fine material 
into the pot. 


Ir is now a fairly common opinion that the only effective 
method of obtaining a good earth connection for mining 
installations is to rely, primarily at any rate, upon a surface 
earthing system placed in carefully chosen surroundings. 
Local earth-plates underground have so often been known 


sufficiently reliable for their purpose. 


difficulty which here arises is largely a personal one. 
inexperienced man would not be allowed to set a safety 
valve, but ‘‘ earthing ” is frequently allowed to be carried 
out by unskilled workmen, some of whom are careless and 
very few of whom understand the aim and object of an 
earth connection. The result is that a great number of 
earth connections which are made are ineffective. Both 
the points mentioned are of primary importance from a 
safety standpoint. 


Our contemporary, the Electrician, states that a small 
mortar, such as is used for shooting a life-line to a wrecked 
vessel, was recently utilised by a repair gang to get a 
broken wire across a river. The stream was one of the 
sort which is very common in dry countries, a bed of sand 
in the summer and a raging torrent after a heavy rain. 
During the last rainy season it washed away the long- 
distance telephone line, and there was no way to cross the 
swollen stream to repair it. No boat could live in such a 
current, while quicksand and rolling boulders made it 
hazardous for a horseman to attempt to ford it. The prob- 
lem was ingeniously solved by a message to a life-saving 
station near by. The small cannon, life line, and a can of 
black powder were sent to the river bank, where the gun 
was charged and aimed across the stream. The result was 
successful, for the projectile carried one end of the coil of 
rope more than 1000ft. to the other bank ; the telephone 
cable was attached to the other end of the rope and dragged 
across by men on the opposite side, and service was 
resumed in a short time. A mortar of similar design, 
mounted on an automobile, is to be used as part of the 
repair outfit in the future, according to the foreman who 
carried out the unique plan, 





In case of fog, when the light could | 


If scrap is being melted, the | 


If fine | 


down first so as to fill the crucible about half-full of molten | 


to fail that they are now regarded, and justifiably, as not | 
With regard to | 
earth connections to motor frames, switch cases, &c., the | 
An | 


MISCELLANEA. 


WE learn from the Times that a novel use for electricity 
on a comparatively large scale has been devised in New 
Orleans in connection with a 6000-egg incubator, built for 
a professional poultry breeder. The plant is 40ft. in length 
and 5ft. in width, and consists of forty compartments, each 
capable of holding 150 eggs, the temperature of each being 
controlled separately by means of thermostats which 
introduce into and throw out of the heater circuits resist- 
ances formed of electric Jamps. The average current 
necessary for each heater amounts from 20 to 25 watts, 
and the total consumption for the hatch is from 10 units 
to 12 units per compartment. The owner of the apparatus 
states that six months’ trials have demonstrated that it 
possesses many advantages over the ordinary gas or oil- 
heated incubators. 





In the course of an address delivered at Derby, Mr. W. C. 
Mountain expressed the opinion that the new rules dealing 
with the use of electricity in mines would not impose any 
great hardship or expense on colliery owners. The rules 
endeavoured, Mr. Mountain explained, to secure a better 
standard of workmanship. They also allowed high tension 
to be used practically anywhere underground with the 
exclusive employment of armoured cables. The original 
rules would have cost the colliery owners an immense 
amount of money. An estimate was prepared as to the 
cost of bringing eleven collieries in the Midland district, 
all of which had perfectly satisfactory installations, under 
the new rules, and the aggregate sum was £49,000. Under 
the new rules existing systems, provided they were reason- 
ably safe, would not come under their requirements until 
1920. 


In 1898 the Indian mica miners discovered that their 
waste dumps contained a large supply of the material 
required for the manufacture of micanite, in which thin 
films are cemented together and moulded in sheets, which 
are in demand for many purposes for which only the 
natural sheets were formerly used. According to the 
Chemical Trades Journal,these dumps of waste mica are 
carefully examined, and the clear sheets of muscovite are 
split into thin films hy children who, by practice, 
become so expert that they are able to select the films 
of required thickness with perfect accuracy. Mica mining 
in the Nellore district was begun in 1892, and is conducted 
more scientifically than at the mines in Bengal. The 
latter are still worked on a plan which is but a degree in 
advance of that followed by the native workers a hundred 
years ago. 

From the returns compiled by Lloyd’s Register of Ship- 
ping, it appears that, excluding warships, there were 483 
vessels of 1,519,052 tons gross under construction in the 
United Kingdom at the close of the quarter ended Decem- 
ber 31st, 1911. The tonnage now-.under construction is 
about 73,000 tons more than that whichwas in hand at the 
end of last quarter, and exceeds by 388,000 tons the ton- 
nage building in December, 1910. The present figures are 
the highest ever recorded in the Society’s quarterly 
returns. Of the vessels under construction in the United 
Kingdom at the end of December, 345 of 983,618 tons are 
under the supervision of the Surveyors of Lloyd’s Register 
with a view to classification by this society. In addition, 
65 vessels of 247.856 tous are being built abroad to the 
society’s classification. The total building at the present 
time under the supervision of Lloyd’s Register is thus 410 
vessels of 1,231,474 tons. 


Some of the latest developments in railless electric traction 
| were dealt with in a paper read by Mr. Horace Boot at a 
meeting of the Institution of Municipal Engineers. It 
appears that the author designed a scheme of railless 
traction for the borough of Tunbridge Wells in 1903, the 
| year in which Parliament sanctioned a part-tramway part- 
| railless scheme for the Stroud district of Gloucestershire, 
and which also witnessed a great development in rail 
| motor services. Meanwhile, railless traction has made 
| such headway on the Continent that last year no fewer 
| than 33 distinct routes were operated under the system. 
In this country, however, trackless trolleys were first put 
into regular commercial operation last June by the Cor- 
| poration of Bradford on a route of 1 mile in length, and 
| by the Leeds Corporation on a route of 44 miles. Such has 
been their success that Bradford has decided to open 
several other routes, which will give it a total of 11 miles, 
and eleven applications have been made to Parliament for 
the ensuing session by municipalities and others for power 
to adopt some form of railless traction. The trackless 
trolley is a serious potential competitor of the railways, 
| since, owing to the much lower capital cost, and the fact 
that the overhead track work can be removed at a rela- 
tively small expense in the event of a route being unre- 
munerative, and it can be adopted in districts where the 
laying down of a tramway would never be seriously con- 
sidered. 

IN a paper on electrically-driven rolling mills, read 
at the South Staffordshire Iron and Steel Institute on 
December 16th, Mr. W. H. Lake gave somefigures showing 
the relative cost of electric and steam driving in an iron- 
works. It was stated that the cost of steam might be 
taken at 1d. per 100 Ib., inclusive of all boiler plant charges, 
interest, depreciation, upkeep, fuel, water, and handling 
coal and ashes, and taking fuel at 6s. per ton. Taking into 
account the large amount of light load running which 
might occur in anon-reversing rolling mill, a good compound 
condensing engine would require 20 lb. of steam per one 
| horse-power hour, inclusive of losses in steam pipes. One 
| horse-power would therefore cost one-fifth of a penny. To 
| obtain one electrical horse-power for this the current must 
| be purchased at about .27 of a penny per unit. The 
| 
| 


engines usually employed for auxiliary machinery would 
| certainly use 2} times the’stéam_ per horse-power assumed 
| for the main engine, and probably more. Consequently it 
| would pay, as compared with steam, to drive them electri- 

cally with current at .75 of a penny per unit, as the cost 
| ran up so enormously when a boiler had to be kept going to 
| drive one or two machines for some special purpose at a 
| week-end. If the current consumption of the auxiliary 
| machinery_were 20 per cent. of the total, this 20 per cent. 
| would be worth .75 of a penny per unit, so that electricity 
| at about .36 of a penny per unit for both mills and auxiliary 
| machinery would make the cost of power work out about 
| the same as for steam. 
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correspondents that letters of inqury addressed to the public, and 
intended for insertion in this column, must in all cases be accompanied 
by a large envelope legibly directed by the writer to himself, and stamped, 
in order that answers received by ws may be forwarded to their destina- 
tion. No notice can be taken of communications which do not comply 
with these instructions, 

4a All letters intended for insertion in Tur ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 
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Town for fifteen years—ever since the great strike— 
and Canning Town had no intention of going back to 
the longer day. 

It is, then, this question of the length of day, which 
was originally a secondary issue, which is tending to 
usurp the first place, and for the very good reason 
that it has potentialities which the other has not. 
Whether the Thames gets the order for these two 
| particular cruisers or not is a comparatively small 
matter regarded from the national standpoint. It 
| is fully recognised that the days of the metropolis 
as a warship building centre are numbered. It has 
fought stoutly for its continued existence, but every- 
thing is against it, and it is impossible to doubt that 
in a few years it will cease to be. It is dying, and the 
whole issue as far as it is affected by the present order 
is simply and solely whether its life shall be dragged 
out for a few years more or whether it shall be allowed 
to end at once. Mr. Hills believes that there is a “‘con- 
spiracy”’ against him and his works. Perhaps there is. 
There are always conspiracies of a sort where big 
orders are concerned, but when a firm cannot hold 
its own against the conspiracies, when it becomes of 
such little consequence that it is never asked to join 
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| it altogether. 


of wages may be lost to hundreds of thousands ofwork- 
people, whilst the shipbuilding programmes on which 
we are engaged will be delayed, with consequences 
which cannot be foretold. When one recalls the 
proportions of the 1897 strike, and reflects that it 
would not improbably be dwarfed by a strike 
conducted under present-day principles, one cannot 
help regretting very profoundly that the eight 
hours question has been revived, and we say 
now that it will be far better either to give the order 
to the Thames without further discussion and spend 
the extra £80,000 or to close the negotiations alto- 
'gether and place the order elsewhere; £80,000 
| would be but a small sum for the nation to pay for 
| the maintenance of peace. Trouble in the shipyards 
| has been only barely averted ; the shadow of a coal 
| strike which will outweigh any struggle of the kind 
| that has preceded it hangs over us; the temper of 
| trade unionists is made clear by a score of speeches ; 
and it is universally recognised that some occurrence 
trifling in itself may throw the country into turmoil. 
Is it, then, a moment to think twice about the spend- 
ing of a sum so comparatively small ? 

The more we consider the whole question as it 
now presents itself the more we are convinced that the 
| Admiralty’s offer was indiscretion itself. Had _ it 
| been made without any mention of labour conditions 
| it would have been lacking in tact, but combined with 
| a stipulation which it is difficult to justify it became 
| sheer folly. It is impossible to forget that Mr. Hills 
has always been regarded by fellow-shipbuilders as a 
renegade. Those who remember 1897 know with 
what disapproval his action in conceding the eight 
hours day was received. But he had a right to his 
own opinion, and he is not by any means the only 
employer who has adupted the shorter hours—even 
the Government itself in its dockyards works them. 
| To endeavour, then, to drive the Thames back to the 
longer hours by holding a pistol to its head was unfair 
/and indiscreet. If the northern firm could not under- 
take the work at the price quoted under the existing 
conditions, then it would have been wiser to leave 
The Admiralty offer was no doubt 
made with the intention of avoiding distress in the 
East End by giving employment ; we can only regret 
that it could find no way of doing that kindness 
which would not have stirred a large body of men 
to revolt, and given offence to one who, however 
much we may differ as to his methods, has done his 
best for a great industry. 





Tramways and Road Obstruction. 


In another column we give the gist of a memorial 
which the Roads Improvement Association has just 
presented to the Board of Trade. It concerns the 
obstruction offered to other traffic in the metropolis 
by the working of the tramway system of the London 
County Council. It is a remarkable document in 
many ways, and we are incilined to think that even the 
Association itself, when it set out to obtain its facts, 
hardly realised to what an extent the tramcars, or 
as they are termed in the memorial, tramway car- 
riages—interfered, with the free circulation of the 
numerous other classes of vehicles which throng the 
streets of London. The data on which the memorial 
is based were the result of observations of the working 
of the tramways at various widely separated points, 
which, as we have specified them in detail elsewhere, 
need not again be repeated here. In order that their 
positions might the more. readily be appreciated, 
small sketch maps were inserted in the memorial side 
by side with the tables setting out the results of the 
observations. _ While the points selected may be con- 
sidered very fairly representative of tramway traftic 
conditions, they certainly are not the worst places 
which could have been ¢hosen, fur they are not all of 
them at the busiest junctions and crossings. Still, 
they were eminently suitable for the purpose in view. 
The method of observation followed was to take the 
number of tramcars which passéd each observation 
point each hour, generally between 9 a.m. and 6 p.m., 
though in some cases the observations did not start 
before 11 a.m., and further to count the number of 
passengers in each car and to note the number of 
times that there was an infraction of By-law 24, 
which prohibits two cars on the same set ‘of metals 
coming within 50 yards of one another. _ It will pro 
bably come as a surprise to many that such a by-law 
exists, seeing how frequently tramcars may be seen 
on any of the County Council lines approaching each 
other in strings so closely as nearly to touch one 
another. The number of times another by law— 
No. 25—was broken was also observed. This forbids a 
tramear to stop within 10 yards of another car running 
on a line parallel to its own. Hundreds of cases of 
such stoppages will occur to the minds of everyone 
who comes much into contact with London tramways. 





Quite a number of curious facts were brought to 
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light as a result of the investigations. One of the | balanced by less current consumption and less wear 
foremost of these was the small number of passengers 


carried per car as an average on some of the routes. 
Let us just instance the worst case—that of City-road, 
opposite Bunhiil-fields Burial Ground. During the 
whole of the day of observation—November 27th last 
—from 11.20 a.m. to 6 p.m., while a total of 915 cars 
passed the spot, no car carried more than 11, and the 
total average number per car was only 8. Now, it is 
urged by the memorialists, and we think most justly, 
that such a state of affairs demonstrates unmistakably 
that the number of cars using that particular route 
was very greatly in excess of the number actually 
required. 
works out to rather more than one car per minute in 
each direction. Although the foregoing was the 
worst case, there were others nearly as bad. 
instances the average number of passengers carried 
was 12, in two 14, the others being 18, 19, and 22 
respectively. Nor must it be imagined that the days 
chosen for observations were of such a character 
climatically that passengers chose to walk rather 
than to ride, for in the “ worst case’ noted above 
there were showers of sleet throughout the day, and 
it would naturally have been expected that full advan- 
tage would have been taken of the protection afforded 
by the cars. Another fact which was demonstrated 
was that, taking the whole series of observation points 
together, there were on an average 50 cars in each 
direction every hour. At some points and at some 
times there were, of course, a great many more than 
this—for example, 121 in one direction and 122 in 
the other in Walworth-road between 9 and 10 a.m.— 
but this was the average, and it represents one car in 
each direction at intervals of 1 min. 12-sec. all day 
long. That this is a great deal too many is, to our 
mind, conclusively proved by the number of passen- 
gers carried per car, which works out to just under 15, 
taking the average of the figures we have given. If 
we take the average full capacity of the cars at 50, 
so as to allow for the certain percentage of single-deck 
cars in use, we shall, we believe, be understating 
rather than overstating the figure. This means 
therefore that on an average the cars are never as 
much as one-third full. We might go on looking at 
the matter from various points of view, but we have, 
we think, said enough to bring out the salient features. 
Let us just for one moment turn to By-law 25. On 
an average we find that throughout the days on which 
observation was made this was violated at the rate of 
twenty-four times per hour at every point. In other 
words, it was entirely ignored, and yet it is or may 
be a very potent factor in obstruction that two tram- 
cars on the same rails should approach closely to one 
another. Equally conclusive evidence was also 
adduced regarding the infraction of By-law 25. 


It cannot be denied that the Association has put 
a very strong case before the Board of Trade, which, 
it must be remembered, is empowered to make regula- 
tions regarding the working of the London and other 
tramways. It is proved beyond contention that the 
tramways in London do interfere with the other 
traffic. It is pointed out that the pecuniary loss thus 
entailed by reason of the delay to the passage of 
merchandise, though exceedingly difficult to estimate, 
must amount each week-day to many thousands of 
pounds, while the increase of speed due to the intro- 
duction of the motor lorry and other self-propelled 
vehicles is to a large extent neutralised by the obstruc- 
tion caused by tramways. It is therefore suggested 
that from 30 to 50 per cent. of the tramcars now in 
service should be withdrawn between the hours of, say, 
ll a.m. and 4 p.m. It is not contended that there is 
not obstruction both before and after these hours, 
but apparently the Association does not wish to ask 
too much at first, and certainly the cars are better 
filled before 11 a.m. and after 4 p.m. than between 
these hours. It is further urged that the existing 
by-laws, especially Nos. 24 and 25, should be more 
stringently enforced than they are now. It is beyond 
dispute that, were the proposal to withdraw a certain 
percentage of the cars during the hours mentioned 
carried out, there would for this period be less conges- 
tion, and, moreover, the keeping of the by-laws in 
question would be much easier; but during the re- 
maining portions of the day the trouble would be 
just as bad as itisnow. With cars passing every half- 
minute it is well nigh impossible to prevent their 
getting within 50 yards of one another. Then, too, 
there would certainly be an outcry by the drivers and 
conductors thrown out of work by reason of the fewer 
cars running, and it would almost certainly lead to 
the County Council authorities trying to make up 
way by crowding more cars on the lines in the morning 
and evening. From the financial point of view, it is 
not unlikely that the Council would gain ; that is, if it 
did not do what we have hinted it might. For one 


thing, though there would probably be some slight 


As a matter of fact, the number of cars | 


In two | 


and tear. The matter is full of difficulties, and it will 
be interesting to see how the Board of Trade deals 
| with it. We fear the Roads Improvement Associa- 
tion will be expecting too much if it hopes to alter 
appreciably the present state of affairs by its memo- 
randum, and it must be satisfied, and well satisfied, 
if it succeeds in preventing further incursion by the 
tramways. It is well known that the County Council 
| 18 anxious to run tramcar trains through the streets 
|of London, and if the memorial of the Association 
'does no more than prevent the realisation of that 
| horror it will have been well worth while. 





| 
| The Bright Side of the Marine Motor. 


| WHEN a boat ceases to be a boat and becomes a ship 
we have never been able to determine on any reason- 
| able and consistent basis. Whatever the exact line of 


| demarcation, if there is one, there is an enormous | 


| number of types of vessels that float and are propelled 
| by some form of motive power, ‘* The liner, the 
cruiser, the collier, the yacht,” of the song. To these 


may be added the battleship, the destroyer, the sub- | 


| marine, the tug, the barge, the launch, the lifeboat, 
| the ferry boat, the big auxiliary sailing ship and the 
little auxiliary yacht. It may be of interest to con- 
| sider how far the “* Motor,” as we may call the internal 
|combustion engine for short, though some day a 
| convenient name consistent with the dignity of thou- 
/sands of horse-power will have to be discovered or 


are likely to tempt the owner to consider the newer 
form of propulsion in preference to his well-tried hand 
maiden steam. 

To take the battleship and cruiser first. It may be 
said at the present moment that whatever the 


| advantages for the larger types at any rate, engines of 


sufficient power cannot be obtained commercially, 
though the day is rapidly drawing near when this 
difficulty will have disappeared. If it did not exist 
to-day, the “Owner” would find that in the first 
place the radius of action for any given ship would be 
multiplied by nearly three as compared with a coal 
burning ship, and nearly doubled as compared with an | 
oil burning ship, for a given displacement. In itself | 
this is an advantage which is of first-rate importance. 
Then he would find that there are possibilities at least | 
of doing away with some or all of his funnels, which 
would assist in increasing the training are of some at 
any rate of his guns, and would diminish the amount | 
of wreckage in action. The smokelessness and 
absence of flaming from the now departed funnel 
would greatly increase the invisibility of his fleet by 
day and by night ; nor would there be the usual trail 
of ashes on the sea surface to betray his passage, 
though there are some who suggest that he may be 
followed in the dark by a hot scent. Beyond this he 
would learn that his fleet could lie at anchor with 
“ drawn fires,” if it may be so called, that is with no 
stand-by charges, and yet be ready for immediate 
action as soon as he could buoy and slip his cables. 
He would have to train and pay for a smaller personnel, 
as fewer men would be required on the engine-room 
staff and there would be no stokehold staff Conse- 
quent upon the latter he would find that his speed 
could be maintained more nearly at the maximum for 
long periods, as there would be no cleaning fires and no 
tired stokers, though this point is of course already 
achieved in his oil burning ships. There might, too, 
be less weight in his propelling machinery, which 
would allow him to add to his ammunition capacity. 
All these points would appeal to him as adding to the 
efficiency of his fleet for the purpose for which it is 
designed—namely, fighting. His master—the tax- 
payer—might find that the fuel bills amounted to less 
per mile, though as economy under cruising conditions 
is as yet a point upon which information is incomplete, 
this need not be urged here. There is enough to set 
him thinking and working already without that. 
When it comes to the destroyer, much the same argu- 
ments will apply, and it is satisfactory to know that 
steps are being taken to obtain information as to the 
cruising speed economy. For the submarine the 
necessity for instantaneous change from mechanical 
to electric drive probably outweighs all other considera- 
tions, though the heat from the furnace of a boiler 
would render life below at least uncomfortable. The 
collier, under which head may be included tramps and | 
cargo steamers of all sorts, must first, last, and all the | 
time be looked at from the money-earning point of | 
view, and here, though the owner will learn that he 

will probably have to pay more for his “ motor ” ship | 
than for his steam ship of the same size, he will also | 
find that his radius of action is similarly increased. | 
This, however, he will probably translate into hard | 








failing off in takings, this would be more than counter- 





coined, is applicable at the present day to the various | 
| types, and what are the features in each case which | 


| to press, as it is liable to lead to trouble. 


| sufficient motor power. 





9 


9 


JAN. 1 


1912 





that is money making, space. The absence of funnel 
| and the smokelessness involved will not appeal to him, 
| but the saving in banked fires and raising steam will be 
a useful point, as will the reduction in the number of 
|hands to be carried. He, too, will find plenty of 
| points worthy of his consideration. The owner of the 
| ocean-going tug will find that he can dispense with a 
| hand or two, and that he can lie in wait for his tow on 
| his chosen hunting ground without the consumption 
|of a pennyworth of fuel, and vet can be ready to 
| goin pursuit of;his “ victim” at an instant’s notice 
-and can be at'full speed almost as soon as thie 
order is telegraphed down: perhaps making 
just the difference between obtaining the tow him- 
self or seeing it carried off from under his very 
nose by a rival who arrived a few seconds earlier on 
‘the scene. Again something good enough for his 
consideration. The barge owner again will save his 
standby and steam raising costs, but he will chiefly he 
impressed by the lower cost of fuel per horse-power 
per hour; his plant would already be too small to 
enable him to save anything by any reduction in his 
crew. The yacht owner would chiefly be pleased hy 
the absence of the dirt and dust which drives him and 
his party ashore while coaling is going on, and of 
‘* stokers ” when he is making a passage with anything 
_buta beamwind. Economy might in some cases even 
| with him mean alittle. When used merely as auxiliary 
power on a yacht, the chief appeal that would be made 
to him would be that directly a calm comes on he 
gets his motor under way and continues the passage 
instead of waiting and waiting about in the hope of the 
breeze springing up again, rather than go to the trouble 
of getting upsteam. Besides this it must be admitted 
that a motor can be stowed away in almost any odd and 


| otherwise useless corner of the boat so as not to occupy 
| space which the owner would be unwilling to sur- 


render. This, however, is not a point which it is well 
The owner's 
plea of unreliability can here be countered by the 
argument that even in the event of a derangement he 
would be no worse off than before. For the ferry-boat, 
which does such a lot of hanging about, the over- 
whelming inducement is of course the absence of 
standby losses, but for the big auxiliary sailing ship, in 


addition to the points mentioned in connection with 


the auxiliary yacht, the most important of all is the 
ability to furl sail when reaching the channel and pro- 


ceed under her own power and dispense with the help, 
‘and cost, of a tug right up to the dock entrance. 
| More than one big sailing ship, too, which has been lost 
_of recent years, might have been saved by the help of 


With regard to the yacht’s 
launch, the arguments are not quite so conclusive, 
though the number of such launches is almost legion. 
The motordoes not save a hand, as a hand is practically 
always carried ona yacht’s launch; it often happens. 
however, that a motor launch is put in the charge of a 
deck hand instead of an engineer, with what object it is 
hard to see. Steam can be raised, especially when a 
connection is made from the yacht’s boiler to the 
launch, practically as quickly as the owner is ready to 
go ashore after anchoring. Steam machinery can be 
obtained in small powers of about the same weight and 
to occupy the same space as a motor. The cost of 
running a steam launch including repairs to boiler is 
about the same as that of running a petrol launch. It 
is probably that “ stokers ” are at the bottom of the 
whole trouble, though this would not account for it in 
the case of the oil-fired launch. There is perhaps the 
feeling that the owner can, if he feels inclined, run the 
whole boat himself without getting dirty. For the 
racing launch it has been abundantly proved that the 
motor can give speeds hitherto undreamt of with 
steam ; with the latter 25 knots in a 40ft. boat is 
probably the maximum. For the lifeboat, immediate 
readiness of action will make the strongest appeal, 


| although it is, of course, a great advantage to have the 


motive power shut up in a practically watertight box 
and working away by itself without attention, and 
without having a completely decked-in boat. 

We have purposely avoided sketching in the oppo- 
site side of the picture, which we have given in a pre- 
vious number, and havegiven only an outline of advan- 
tages which we think can be quoted in favour of 
motors, with a view to stimulating at least the curio- 
sity of those whohave not yet looked intothe question, 
if there are any such. From our review it will be 
seen that nearly every class of boat calls for con- 
sideration of its motive power from a different point 
of view, and when once thé prime and _ universal 
condition of reliability is conceded, it will be seen how 
very many of these points of view can be met by the 
motor. 


The Lancashire Lock-out. 


Ow1nc to the tyrannical and intolerable demands 


cash by decreasing the displacement and so the cost of | of the officials of a trade union, the staple industry 
his ship, or at any rate he will convert it into cargo, | of Lancashire, which had recently recovered after an 
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exceptionally long and severe period of depression, is 
again thrown into a state of chaos, and many 
thousands of workpeople are turned out of employ- 
ment. If not the greatest, the present is considered 
to be the most critical dispute between the respective 
organisations of labour and employers which the 
cotton industry has hitherto experienced. The 
trouble was caused by the despotic action 
of the union to which the majority of the weavers 
belong, demanding of the millowners that in future 
no workpeople should be employed in this branch of 
the industry save those who belonged to the union. 
In effect, the union claimed for its members a mono- 
poly of this kind of labour, and demanded that the 
employers should assist it in its unwarrantable attempt 
to force all workers into its ranks. By so doing, the 
masters would have obligingly provided the stick 
wherewith the trade unionists would afterwards be 
able to beat them. If this ridiculous request were 
refused, it was decided to proclaim a strike in all the 
mills affected. In taking this line of action, the 
union leaders were no doubt influenced by the 
prosperous state of the cotton manufacturing trade, 
thinking that the millowners would rather yield to 
their demands than endure the losses which a strike 
would involve. They never made a greater blun- 
der. The Employers’ Association came to the rescue 
of the millowners, who were being so unscrupulously 
attacked, and made common cause against the 
aggressiveness of the trade union. They took the 
only effective step which was possible by closing 
down all their mills, and thereby turned the tables 
on those who had brought about the dispute. 

Outside the union membership the universal 
opinion in Lancashire is in favour of the masters, and 
however long the stoppage may last, the only possible 
result must be the complete retracing of the steps 
taken by the union officials as far as interference in 
the choice of workpeople is concerned, and victory 
for the millowners. Sir George Askwith’s failure to 
bring about a settlement under the circumstances is 
not to be wondered at. No common basis could 
possibly be found on which to conduct negotiations 
for peace. The dispute is not concerned with either 
pounds, shillings and pence, nor workshop manage- 
ment. It is a fight for a principle, and must be 
fought to a finish as far as the employers are con- 
cerned, The principal grievance which the members 
of the Weavers’ Union seem to have is that the 
non-unionists share all the benefits won by the union 
without making any contribution to its coffers. 
They, however, ignore the other side of the case 
with regard to non-unionists who derive no financial 
assistance whatever from such sources when they are 
thrown out of employment by similar actions to the 
present on the part of the union leaders. Although 
the lock-out means the stoppage of over 400,000 
looms. the mills belonging to unfederated companies 
continue to work, and find in such troublous times a 
particularly lucrative trade. What would the mem- 
hers of the Weavers’ Union say if the federated 
firms retaliated by refusing to employ the members 
of the union because others of their number worked 
in the unfederated mills ? 


LITERATURE. 


Unity in Nature ; an Analogy between Music and Life. By 
C, E. Stromeyer, M. Inst.C.E., &e. &c. Sherratt and 
Hughes, London and Manchester. 1911. 

Tus book is at once so well written, so original, and 

so wide in its range, that it is extremely difficult to 

review it adequately in the limited space available in 
our pages. It is the work of a dispassionate philo- 
sopher. It is at the same time very metaphysical, 
and exceedingly practical. To all intents and pur- 
poses it consists of a score of chapters more or less 
held together by a weak thread of deduction. Whether 
there is analogy in the normal sense of the word must 
remain a matter to be settled by its readers ; we shall 
not attempt to decide for them. When they discover 
that the subjects range from ‘ Flatland ”’ to ‘* The 

Essence of Music and Life”; from ‘‘ The Fourth 

Dimension ’’ to ** Sexual Ethics ”’; and from ‘ Geolo- 

vical Records” to ‘‘ State Incongruities,”’ they will 

understand the nature of the difficulties which the 
reviewer has to overcome as best he may. 

Mr. Stromeyer is extremely unconventional in 
his physies. Heisof the school of Mach, Stallo, and 
many other scientific heretics, and he has not the 
least hesitation in saying that some modern theories 
involve contradictions which make them absurd. 
How can we run common sense into, for example, the 
statement that the ether is at one and the same time 
a solid, denser and harder a thousand times than cast 
steel and yet offer no resistance to a tenuous comet 
moving at an enormous velocity ? Recent discoveries 
connected with the aberration of light have done 
much to break up the ether theory which seems to 
be in danger of being supplanted by electrons. Mr. 
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Stromeyer thinks that all space is filled with ex- | stituted a special quality of boards. To pursue the 


tremely attenuated gases, which, of course, are quite 
different from the theoretical ether. 

It being impossible, as we have said, to review the 
book in detail—much of it, indeed, lying outside our 
province—we shall as far as possible confine our atten- 
tion to Mr. Stromeyer’s physics, adding incidentally 
that he has written a very clever, learned, and amusing 
treatise on the “‘ Science and Soul of Music.” He gives 
a loom, and the loom “ tuner’s ”’ art to illustrate the 
composition of a piece of music, and tells us some things 


not generally known about pattern weaving and its | 


limitations. Under very simple conditions two pieces 
of cloth can be woven in the same loom at the same 
time, one above the other, with the same thread and 
shuttle ; or one piece folded down one edge ; or a twill 
which will fall to bits as soon as it is taken out of the 
loom. The sections on Matter and Energy are, however, 
those of which we wish to speak, and the speaking 
must be short, disjointed, and therefore inadequate. 
Mr. Stromeyer is puzzled as to what energy is. He 
holds that both it and matter are indestructible, and 
he gets no further. All the time he has the solution of 


his difficulty lying under his hand. It has been put | 


forward a dozen times in years gone by in these pages. 


No one has ever attempted to contradict this view. | 


We can form notheories, no explanations of any pheno- 
mena that do not manifest themselves to our senses. 
They have, in fact, no more existence for us than the 


upper notes of a siren, which are yet quite audible | 
to some dogs. About energy, then we know nothing | 
but its manifestations. Now, all manifestations of | 


energy are associated with motion. In one word, 
what we call energy is motion, or perhaps we may say, 
a mode of motion, and is, like matter, absolutely 
indestructible. There is no difficulty at all about 
this. We have only to keep in view that if, for 
instance, we take the potential energy of weight—or, 
as Rankine called it, “energy of position ’’—we 
have transferred motion to whatever is the cause 
of what we term gravity, just as though we 
compressed a spring. This spring has always 
motion going on within it; the quantity of motion 
in it is greater when wound up than when run 
down. It is no doubt converted by degrees into heat. 
The heat dissipates as the spring runs down. We 
talk about potential energy— the energy of matter at 
rest. But there is no such phenomenon. Science, at 
all events, knows nothing of the kind. Transfers take 
place ; but, although a train stops at a station, we un- 
derstand that its motion has been merely transferred. 
It is not, it cannot be, annihilated. Although it is 
impossible to say positively that what we call weight 
is the result of the action of some form of matter on the 
falling body, we must accept that explanation, or 
else believe that matter can be caused to move with- 
out contact with anything possessing material pro- 
perties. In common phrase, by nothing. Mr. 
Stromeyer has obviously leanings to this theory, 
because he seems to think that Newton never felt 
certain and never really taught that action at a dis- 
tance was an impossible thing. Which argument we 
cannot accept. 

Again, we find Mr. Stromeyer defining energy as 
the product of Force into Distance. 
quite antiquated. For several years back now the 
statement that force is the cause of motion has dis- 
appeared from our text-books. It has at last come 


to be seen that, the forces being always and unavoid- | 


ably equal and opposite, neither can overbear the 
other. They are simply two sides of a couple. 
What is conventionally and conveniently known 
as force is nothing more than that pressure of 
contact which enables the transfer of motion from 
the driving to the driven body to take place. But it 
has no more to do with the driving than has the draw- 
hook at the back of the tender with the pulling of a 
train. 

We cannot congratulate our author on the definitions 
which he gives on page 102. He follows the defini- 
tion of energy given above with this: ‘* Work is also 
the product of hydrostatic pressure into volume, and 
it is (horse) power or electric watts multiplied by 
time.’’ Why drag in hydrostatics in this way ? Any 
pressure will do just as well. ‘‘ Potential energy ”’ 
and “ kinetic energy ”’ are not, it would seem, entities, 
but mathematical statements. We quite fail to 
understand the definition of heat as ‘‘ the product of 
some imaginary property of matter called entropy 
into temperature.” Imaginary quantities or things 
multiplied or divided or added together can only give 
imaginary results. But heat is a real something 
certainly not imaginary. Again, radiant heat has 
proved too much for Mr. Stromeyer, as it has done for 
hundreds of others; and he tells us that it is “ evi- 
dently the product of velocity into something un- 
named.” Is it? Does this definition establish a 
concept in the mind of the reader? A definition 
which does not create a concept does not deserve the 
name. Electrical energy he does not attempt to 
define, because he says we lack a sixth, or electrical 
sense. ‘‘ Volts, ohms, amperés, &c., are all as real as 
physical force or temperature, which can be felt by 
our senses, and because we have no electrical sense 
these somethings can honestly be called incompre- 
hensibles, and one naturally asks will it ever be possi- 
ble for human beings to grasp their essence.’’ Mr. 
Stromeyer seems to us to mix up names and things 
and time. It is as though he held that because a 
board could be measured by the inch that inches con- 


But this is | 


| line of argument is, however, impossible here. 
Nothing is more remarkable than the extraordinary 
| ability with which our author handles a host of differ- 
| ent subjects. His research appears to have been with- 
out stint, and has brought to light information 
certainly not generally known. Take, for example, 
the chapter on “‘ Urbanism and Ruralism.’”’ In the 
present day, while we have the cry “ Back to the 
land ”’ ringing in our ears, our author sets himself to 
| tell the story of how the people came to leave it. We 
|can assure our readers that the story is outside a 
very select circle unknown ; and whether we accept 
it or not, we cannot dispute that it is horribly plausi- 
ble, if not certainly true. Religion was one factor, as 
affecting marriage. He traces the history of marriage 
down through the ages, and speaks so plainly that he 
has produced a book which is not suitable for the 
drawing-room table. We do not think that the 
thoughtful man who begins to read will put the 
chapter down until he has read the last page. We 
shall be astonished if he does not find himself face to 
face with history the social importance of which he 
has never seen before; and with reasons for the lives 
| of nations which have never before crossed his mind as 
exerting the smallest influence in particular directions. 
| One may be just named. A modern difficulty turned 
| up as soon as attempts were made by Parliament to 
improve the condition of the crofters. They would 
not move into towns nor accept any civilised form 
of marriage, adhering to ancient customs. 

Hastening on, we come to the latter portion of the 
| book, which deals with, in the main, political economy 
| questions. Again we find the outspoken man with- 
| out party, telling what appears to us, at all events, 
|the truth. Here is a passage which sets forth the 
| basis of his opinions. It is on the chapter on “States.” 

*«« As regards the suggestion that State tendencies take 
| the place of personal instincts, it may be mentioned 
| that if a number of individuals who have the same, 
| or nearly the same, strongly marked characteristics or 
| instincts combine to form a State, that particular 
| instinct will appear as a State tendency, and will 
|form part of the soul of a people.” He is a little 
| weak when he says that “The feudal aristocracy 
| was selected from amongst the general population 
| because of the fighting instinct of its individuals.”’ 
| It would be more true to say that they selected them- 
| selves. Among his obviously wide range of reading we 
|do not think that Mr. Stromeyer has read Violét le 
| Due’s ‘** Annals of a Fortress,’’ one of the most attrac- 
| tive books ever written. If he reads it between the 
| lines he will there find set forth the origin, rise, and 
| progress of the aristocratic class in France at all 
events. 

On the subject of education he is very bitter, par- 
ticularly as regards the education of engineers. In 
many ways he is entirely right. Yet we think that 
he is more than a little shallow in places. Possibly 
he was not present at a certain conference held years 
ago, when teachers and professors, being severely 
criticised, one eminent man stood up and cried “‘ You 
| do nothing but find fault with us, but no practising 
engineer will tell us what we ought to teach.” The 
trouble is that men who know nothing save at second 
hand about engineering work are those who undertake 
the training of young men. They teach what they 
understand, honestly and assiduously according to 
their lights. For this Mr. Stromeyer should give 
them credit. The entire examination system is 
wrong; yet how is it possible to get away from it ? 
Our author refers to the admirable method of pre- 
liminary examination, introduced by the Admiralty, 
and intended to ascertain something about a boy’s 
general intelligence. ‘‘ No sooner did this become 
known than preparatory schools crammed their boys 
with the oddest rubbish imaginable. They have 
to know the colours of locomotives and steamers, 
house flags, and funnels; they have to know the 
names of notorious criminals and Cabinet Ministers, 
pantomime stories, and the contents of celebrated 
novels. It is the same old story. Cram the boy who 
has a memory and let the thinking boy wreck his 
brain or do his learning after school days and among 
bitter experiences.” Quite true. Yet is it not 
equally true that this crude general information is 
likely to be much more useful than that whose place 
it takes, and is so far a step in the right direction ? 
That a man must be original goes without saying, 
when we find him, as we find Mr. Stromeyer, rejecting 
the Daltonian atomic theory, and holding that the 
probability is that matter is not molecular, but con- 
tinuous. Pages 357 and 358 are simply devastating ; 
and the trouble is that his contentions are, in the main, 
wholly unanswerable. The worst of it all is, of course, 
that so many teaching and writing people are dogmatic. 
It is very upsetting to find that year after year the 
foundations of physical science are changed. What 
is demonstratably true one year becomes doubtful 
the next, and is wholly superseded a little further 
on. It is fortunate that nothing happens as 
a consequence. Thus it is of no more import- 
ance that we should rightly understand the nature 
of the ether than it is that we should be able to 
say with certainty that we know all about the great 
red spot on Jupiter. ‘‘ Speculators were not deterred 
by the fact that beautiful mathematical investigations 
into collisions have not even yet been confirmed by ex- 
periments. They have boldly invented ideally elastic 
collisions for molecules. It did not disturb them 
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that some impalpable powders like flour are so full of 
friction that they can be made to stand up in small 
precipices if cut into. They ignored such facts, and 
maintained that water and air are also powders com- 
posed of still finer particles than flour. It 
appeared that there was to be no action at a distance. 
Molecules could not be drawn together, could not 
collide, could not produce pressure, and solids which 
are also said to be granular could not hold together.”’ 
This, it will probably be seen, by many of our readers, 
is not an accurate statement of the accepted theory 
of molecular physics. Molecules collide not because 
of action at a distance—attraction—but because they 
possess energy. In other words, they are in motion. 
We advise Mr. Stromeyer to read Crooke’s ‘“ Matter 
Dead.” The greatest stumbling block in the way of 
Clerk Maxwell’s beautiful theory is the familiar steel 
gas bottle’ In order that pressure may endure, the 
walls of the bottle or the molecules of the gas, or 
both, must be perfectly elastic. If not, the force of 
the bombardment must die away. Motion, and with 
it pressure, must But neither the steel nor 
the gas is perfectly elastic. Why, then, is it that the 
pressure of air or oxygen or carbonic acid will endure 
unchanged for years? Sir Oliver Lodge suggests 
that the molecules never touch the metal, but only 


soon 


cease, 


a lining of ether, which prevents contact. Mr. 
Stromeyer does not seem to have heard of this. He 


goes on: ‘“‘ To meet these difficulties another bold 
step was taken by asserting that there is a universal 
medium called ether. In order to explain many 
phenomena, it was found necessary to assert that the 
ether exerted a pressure of millions of pounds on the 
square inch. At first this medium was continuous, 
but substanceless, which sounds very much like non- 


sense. Then it was demonstrated, by words of 


course, that it was a solid which permitted things 
to move freely through it, which sounds still more 
absurd. 
stood by the public, 


Certainly such a solid is not a solid as under- 
What is to contain this ether, 
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and where does the pressure come from that holds it 
together ? To meet this difficulty modern speculators 
shifted their ground, and proved, again by words, that 
ether, like matter, is also granular, and that matter is 
simply the empty spaces between the ether grains. 
This is quite evident to those who have swallowed 
previous dogmas, though it to others sounds like 
unadulterated nonsense.” This does not satisfy 
all the conditions however, and so, says our author, 
electrons have been invented, which are much smaller 
than the molecule. They are negative electricity. 
For a time positive electricity was lost. Now it has 
been discovered again, hidden inside the electron, like 
yolks in eggs. Short as is the period during which we 
have those theories with us, “‘ certain electron diffi- 
culties have already led to the introduction of a new 
time, in which age is not measured by time alone, but 
also by velocity. These theories may convey a faint 
idea of what is meant by Kant’s expression—trans- 
cendental.”’ 

We have now dealt with those portions of this very 
original book which most concern engineering and physi- 
cal science. Engineers, however, are but men, and we 
think that those who once begin to read will continue 
to theend. “It is,” says Mr. Stromeyer on page 589 
in the last chapter of the volume, “a far cry from the 
complicated subjects dealt with in the last chapters 
to the early ones about music, which lives its har- 
monious life in one dimension only ; but that is simply 
due to their complexity and to their importance to us, 
and if, as here suggested, not only life, but ideas and 
inventions are manifestations of energy, and therefore 
subjected to natural laws, then the present analogy may 
be said to have been carried to a natural conclusion.” 
Whether this is so or not will depend on the mental 
characteristics of the reader. But it may be safely 
said that analogy or no analogy, the fact remains that 
Mr. Stromeyer has done ‘work in writing his book 
that this country ought to be better with than it was 
without. 
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TEMPORARY POWER PLANT FOR WOOLWICH 
FOOTWAY TUNNEL. 


By the courtesy of Messrs. Walter Scott and Middleton 
we have had an opportunity of making a long and careful 
inspection of the temporary power plant, which they 
installed for the purpose of enabling them to drive 
under the Thames the new footway tunnel, with which 
the London County Council are connecting North and 
South Woolwich. The power-house was_ erected 
a part of the roadway immediately in front of the northern 
entrance to the free ferry, and it contains many interest 
ing features. Owing to the very restricted area which 
it was possible to place at the disposal of the contracto1 
it became necessary to utilise every inch of the ground, 
and consequently the power-house had to be specially 
designed to fit into a small area, and to give the necessary 
interchange and stand-by plant within that area. 

We reproduce a drawing of the general arrangement 
of the installation, which has been placed at our disposil 
by Messrs. Hal Williams and Co., the consulting eng! 
neers, who designed the plant for Messrs. Walter Scott 
and Middleton, and supervised its running during the 
continuance of the contract. It will observed that 
the motive power is derived trom gas engines workiny 
on suction gas, this being, we believe, the first time on 
record that gas engines have been used to drive a con 
tractor’s plant of this importance, the essence of which 
has been its capacity for continuous running. ‘There 
are three coupled gas engines, each capable of giving 
150 brake horse-power at a speed of 180 revolutions pet 
minute, when working continuously day and night, but 
with an emergency over-load capacity of 20 per cent. 
for one hour. Each engine has two cylinders, 18in. dia 
meter by 24in. stroke. By this arrangement the power 
per cylinder was kept small, and the complication ot 
water-cooled pistons was rendered unnecessary. As i 
additional precaution, each cylinder was fitted with dupli 
cate magneto. As the three engines had to run in paralle! 
on the main shaft, it was necessary that the cyclical varia 
tion should be as slight as possible, and consequently 
they were specified to govern on the variable admission 
of constant mixture, so as to give them an impulse every 
revolution. The fly-wheels were made especially heavy. 
and were turned to meet the exacting conditions of the 
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helt drive, which is taken off them at a belt speed and used on the three main engine drives. ‘The shafting ; of the work fall below dangerous limits. The elasticity 
over & mile a minute. was supplied by the Vaughan Pulley Company, Limited. of the design has proved especially useful, and the fact 
The suction gas plants were designed to burn coke All the bearings throughout are provided with ring | that the whole plant has responded so well to its arduous 


or Scotch anthracite containing an appreciable percentage 
of volatile matter, and are arranged so that each engine 
can run on its own gas plant, or the plants can be cross- 
connected, and the engines run in parallel upon them 
if desired, thus allowing one plant to be cut out at any 
time for clinkering or for repair. The contract for the 
gas engines and gas plant was secured by Tangyes Limited, 
Birmingham, and so well have they responded to the 
conditions laid down by the designers of the installation 
that the engines and plants have run throughout the 
contract without any involuntary stoppages, and have 
given every satisfaction to the engineers. The fuel con- 
sumption on test was, we are informed, 0-727 lb. of 
Polmaise Scotch anthracite per brake horse-power per 
hour, 

As we have stated, the belt drive from the engines is 
taken direct from the fly-wheels. They drive a main 
sheft Sin. in diameter, running at a speed of 300 revolu- 
tions per minute. In order to enable any engine to be 
ent in or out at will, or to be started up from the main 
shaft, in the event of the supply of compressed air, from 
which they are ordinarily started being exhausted, the 
drive from each engine is communicated to the main 
shaft. through specially designed clutches mounted on 
sleeves running in bearings entirely independent of the 
main shaft. In addition to this the main shaft is divided 
into three portions connected by claw clutches. The 
object of this sub-division was to enable any length 
to be cut out if aeed be while running, without affecting 
the running of the rest of the plant. In order that the 
cutting out of one length of shaft should be attended 
with as little inconvenience as possible, the machines, 
which are all in duplicate, were arranged in the engine- 
room so that if one portion of the main shaft had to be 
cut out, the duty could be continued by the machines 
running off another portion. This provision has proved 
especially useful at week-ends when work in the tunnel 
has been stopped, and it has only been necessary to run 


one dynamo and one air compressor, the rest of the plant | 


being shut down for overhaul or cleaning. ‘The counter- 
shaft is also provided with a claw clutch, and is driven 
from the main shaft by fast and loose pulleys at each 
end. The machines driven off this counter-shaft are 
Similarly arranged to provide against stoppage. On 


account of the high speed, laminated endless belts, by | 
Messrs. Hendry, of Glasgow, have been used for all the | 


drives. The Benn clutch, manufactured by the Unbreak- 
able Pulley Company, Limited, of Manchester, was selected 


lubrication, and as an additional precaution, forced lubri- 
cation is fitted to each bearing. By this means any bear- 
ing whichshows signs of heating can at once be flooded 
with oil, and the heating overcome. 

There are four air compressors, two high pressure and 
two low-pressure. The air from the high-pressure 
machines is used for grouting and pumping purposes, 
and the air from the low-pressure machines is used for 
maintaining the air pressure in the tunnel. The two 
low-pressure machines were supplied by Alley and Mac- 
lellan. They run at a speed of 300 revolutions per 
minute, and are each capable of compressing 60,000 cubic 
feet of free air per hour. They run as single-stage 
machines, but are each capable at small cost of being 
converted into two-stage machines, compressing to 100 Ib. 
per square inch, the pulleys on the machines being 
wide enough to take a belt for this duty. Each machine 
is provided with an after-cooler. The cooling water 
used in the gas engines, and in the air compressors, is 
run into a central sump, from which it is pumped over 
a cooling tower by either of the centrifugal pumps shown 
on the plan. 

There are four dynamos, each generating current for 
power and lighting at 220 volts. These were supplied by 
Ernest Scott and Mountain, Limited, and are arranged 
so that all four machines can run in parallel, or the two 
large power machines can be run separately if desired. 
These large machines are used for supplying power to the 
electric cranes and for pumping. The hydraulic pumps 
are used for supplying hydraulic power for actuating 
the shield used for excavating the tunnel. 

The plant was set to work on the vertical shaft in 
July, 1910, and ran continuously until October, when 
it was shut down for a month, while preparations were 
being made to start the horizontal under-river portion 
of the tunnel. It was started on this at the end of Novem- | 
ber, and has run continuously from that date until it | 
was shut down a short time ago on the completion of the | 
work, 
piece of machinery in the power-house has been simul- 
taneously placed in commission, and has had to run 
to the limit of its capacity for long periods. We may | 
say that at the time of our visit, a heavy call was being | 
made on the compressing plant. Looking out across 
the river, along the line of the tunnel, the commotion | 
at the surface of the water caused by the escaping air 
was plainly visible. Yet the pressure in the tunnel was 
always fully maintained, nor did it once during the course 


At times of heavy air blows in the tunnel, every | 
; Conunercial-road, 


task is a very great credit to its designers, as well as to 
the makers of the various machines which comprise it. 
Not so very long ago it would have been considered dis- 
tinetly rash to put suction gas engines to drive machinery 
which it was absolutely essential should always be kept 
running, but they have since then amply proved their reli- 
ability during continuous working in the driving of fac- 
tories, &c., and in many other directions. 

The compactness of the arrangement of the plant will 
be fully appreciated by an examination of the plan above, 
and the various engravings reproduced on page 46. The 
whole of the running machinery had to be grouped in 
a space measuring .50ft. by an average of 59ft. 6in. There 
was not an inch of room to spare, and as a matter of fact, 
it was a journey of some little difficulty to get from one 
side of the engine-house to the other. High-speed belts 
were everywhere, but these were efficiently guarded, and 
we understand that no accident of a serious kind occurred 
during the whole progress of the work. 





TRAMWAYS AND ROAD OBSTRUCTION. 


On the 5th inst. the Roads Improvement Association 
submitted to the Board of Trade a memorial concerning 
the obstruction to general traffic in the County of London 
arising from the running in certain roadways of tramway 


| carriages. 


It was pointed out in this memorial that at the request of 
various influential bodies the Association had made 
certain investigations, the results of which had been set 
out in five tables, A, B and C, C1, and D, attached to the 


document. In table A records taken at the following 
places :—In Theobald’s-road, at the corner of Bedford- 
row; in  City-road, opposite Bunhill-fields Burial 


| Grounds ; in Vauxhall Bridge-road, at the corner of 
| Grosvenor-road ; in  Brixton-road, opposite Brixton 
| Station; in W hitechapel-road, at St. Mary’s Station; in 
at the corner of Bedford-street : = 
Walworth-road, at the corner of Manor-place; and i 

Kennington Park-road, at the corner of New-street, are 
tabulated. In each case the observations were carried 


jout from hour to hour, in some cases starting at nine 


o’clock in the morning, but in others somewhat later than 
this, but in every instance terminating at 6 p.m. During 
each hour of the day the number of tramcars passing the 
| points of observation was counted carefully and are 








given. The numbers passing both towards and away 
from the City were observed, and the numbers arrived at, 
with their combined totals, were entered in the tables. 
The numbers varied considerably, the smallest number in 
any one hour being 48 between 11 and 12 a.m. in Com- 
mercial-road, and the largest 243 between 9 and 10 a.m. 
in Walworth-road. 

We have investigated by means of the tables the ob- 
servations made in the two hours between nine and eleven 











in the morning and four and six at night, and we have | 
found that an average of 126 cars passed each observation | 
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| one moving somewhat in advance of her on a course parualle 
with her own are different in their origin, and react one upon 
another, and that their effects are capable of approximate 
determination only when the waves and the ground conditions 
are exactly known. 
Charlottenburg, January 8th. 


Four points in all were put before the Board. These 
were :—That the obstruction to the ordinary commercial 
traftic arose from :— 

(a) The frequent and close running of an unnecessary 
number of tramway carriages during those periods of 
the day when tramway passenger traffic is small. | Under 
this head it was urged that from 30 to 50 per cent. of the 
observed tramway carriages should be kept out of service 
and retained in the depots between the hours of, say, 
11 a.m. and 4 p.m. In specifying these hours, it was 
pointed out that it was by no means conceded that during 


Arruur R. Lippe... 


Srr,—As a practical man and an engineer who was # passenyer 
on the Olympic during a previous voyage, who was on deck at or 
about the same spot in daylight when another large vessel passed 
quite close, and who has studied the evidence and the argu. 


























































































certain hours before 11 a.m. and after 4 p.m. there is not 
an excessive number of tramcars in service or that other 
traffic is at such times not impeded by them, but that it 
was merely intended to indicate that between these hours 


points during each of these hours. This is at the rate of | 
one each way every half-minute. It would appear from | 
the look of the tables as though it were a pity, from the 
point of view of showing the maximum number of tramears 

which pass through any of the streets in any given time, | 
that the observations were not commenced earlier and | 
taken a little later in the day. It seems quite evident | 
that when the observations were begun in the morning | 
the numbers were decreasing, and that when they were 

concluded in the evening they were increasing; or, in 

other words, that the periods of greatest “‘ rush” were 

not included in the times of observation. Be this as it 

may, the numbers—one in each direction every half- 

minute on the average—are sufficiently large. 

As showing the difference between the hours of greatest | 
and least stress, we may say that we have taken the lowest 
number for any one hour in each set of observations, and 
tind that the total number passing in the two directions 
taken together varied from 48 to 131, and were on an | 


to any section of the community. 

(6) The congestion at junctions of tramway lines. 
Board being referred to Table B. 

(c) The stoppage of tramway carriages abreast on parallel 
lines. The Board being referred to Tables C and C 1. 

(d) The badly regulated manner in which certain of the 
track repairs are carried out. 

It was submitted with regard to this complaint that 
the London County Council should not be allowed to 


The 


any excessive repairs which necessitated the taking up 


large quantity of materials and tools should be carried out 
at night. Concerning points (a) and (c), it was urged that 


average 84, or 42 in each direction. This equals about | By-laws 24 and 25 should be more rigidly enforced. 
one every minute and a half in either direction. It} Finally, it was pointed out that while it was recognised 


should be stated that the hours of least stress varied in 
different positions. * For instance, in two cases it was 
between 11 and 12, in three cases between !2 and 1, in two 
between 2 and 3, and in one between 3 and 4. 

Further columns in the tables, given in Table A, show 
the average numbers of passengers contained in each car 
which came under observation. Here a very curious state 
of affairs is disclosed, which we can best set out in a table :— 


these tramways, it was submitted that the existing regula- 
tions did not go far enough, and so far as they did go-they 
were rarely enforced. 


Number of passengers Average No. LETTERS TO THE EDITOR. 


eee Res 1ONS a pce may be offered as a contribution to the question. 

Chis table goes far to support the contention of the| A vessel in motion is accompanied by a bow series of diverging 
Association that the number of trams upon the roads is i 
considerably in excess of passenger requirements—at any | 
rate, in some districts. It is somewhat of an anomaly | 
for example, that in City-road there should be an average } 
of 131 cars per hour each with only 8 passengers in it, | 
and in Theobald’s-road 169 per hour each with only twelve | 
in it, while in the Kennington Park-road there are only 

109 per hour each carrying on an average 22 passengers. | 
In City-road 1048 passengers on an average were carried | 
past the observation point in each hour, in Theobald’s- 

road 2028, and in Kennington Park-road 2398. 

Finally, Table A sets out the number of times that 
By-law No. 24 is broken. This by-law specifies that | 
tramway carriages using the same track shall not follow 
each other at a less distance than 50 yards. It was designed | 
as is explained, to prevent tramcars unduly hampering | 
and congesting the general trading traftic of the community, 
It is, however, practically disregarded, as will be seen from 
the following table, which gives the number of times | 
it was broken during the period of observation at each | 
particular point :— 


crests and of excess of pressure under their troughs. According 
to Mr. Taylor, there are two such bow series, one for the side and 
the other for the bottom, which have similar characteristics, but 


problem still further. 
are represented by full and those of the troughs by dotted lines. 
Vessels B and C, on courses parallel to that of the larger vessel A 


may be in positions oblique to the waves between the crest lines 
shown on the starboard side of A. Similar parallel course vessels 
E and D are shown on the port side of A with their ends on trough 
lines. In view of the excesses and diminutions of pressure above 
referred to, the modification of still-water pressure against a 
vessel’s sides are somewhat !ess than those due to the variation 
in height of the undulated surface of the water. They will still, 
however, be in the same sense. | Vessels B and C will, then, 
be subject to greater total pressures on the port than on the star- 
board sides of their after bodies. The effect in each case will be 
to make B and C swerve in towards A. 

Meanwhile vessels D and E on the port side of A will be sub- 
ject to greater total pressures on the starboard than on the port 
| sides of their after bodies, but in this case the tendency will be 
for both vessels to swerve outwards away from A, as shown in the 





No. of times _No. of Average | figure 
Position. By-law 2 nours fa F : 
ues Sart bonnet — The magnitude of the pressure thus transmitted by the waves | 
broken. observation. hour. | A ”. 

In Theobald’s-road 142 le a 20 | depends upon the form resistance of the vessel A, and is still more 
, City-road_.. .. .. 165 7 23 | difficult to estimate than the residuary resistance of the latter, 
» Vauxhall Bridge-road 211 9 23 since it gradually becomes weaker as it leaves its place of creation 
» Brixton-road .. .. 324 9 36 | ; 

»» Whitechapel-road 156 9 17 
;, Commercial-road Ss 9 10 | 
;, Walworth-road .. .. 279 9 i1 . 

», Kennington Park-road 282 9 31 s 


In Table B are given details of twenty-four specific 
cases of congestion at junctions and cross roads, which, 
to quote the words at the head of the table, were caused 
“ by the presence of almost empty and, to a large extent, 
unnecessary tramway carriages, thus needlessly delaying 
the general commercial traffic.” We do not propose to 
go in detail into all the cases. To mention one or two will 
serve to show the sort of congestion complained of. 

(1) One car across junction road (Aldgate) held up 27 
vehicles. 

(2) Five cars across junction (Elephant and Castle) held 
up two lines of traffic comprising 41 vehicles. 

(3) Four cars bunched together and abreast held up 19 
vehicles alongside (New Cross Gate). Repairs to four 
tracks being carried out at one time. 

Between the hours of 11.40 a.m. and 1.2 p.m.—that is to 











Wave Crest 
~--- Wave Hollow 


at the vessel’s skin. If the form resistance of one side of the 
fore body of A be taken roughly at one-twelfth of her total resist- 
ance, some idea may at least be formed of the magnitude of the 
| forces at work. The turning forces acting on the two fore body 
and two after body surfaces of the vessels B, C, D, and E respec- 
tively are, of course, each considerably less than one-twelfth of 


say, during one hour and twenty-two minutes—on Novem- | the total resistance of A, and they become less by about one-half 
| at each succeeding wave, but pairs of them at each end act in 


ber 15th last, no fewer than eleven cases of congestion a h < : , 
were reported as having taken place at Aldgate Junction. | ee eH ne ee as shown the figure, = it _— 
od 78 5 3 re , be see : S , be gre - 
The table does not give any particulars regarding the | T@¢Uy De seen that their amounts may be great enough to offer 
a e - ss | a high degree of resistance to the course-adjusting action of 
lengths of time occupied by these stoppages. This would tet aiden ; 
have added to the interest of the particulars. In the examples given the lengths of the vessels coincide with 
Table C gives some notes respecting the stoppage of | round numbers of wave lengths. If the length of the parallel- 
tramcars abreast on parallel lines, thus blocking the whole | course vessel divided by the wave length gives much more or 
of the centre of the highway and ignoring By-law 25, | much less than a round number, the swerving tendency will be 
which provides that a tramcar shall not stop within 10 | less a ed sari! age o bedil gece ag bape | 
yards of another on a parallel line. "Twenty-five cases | Sous! may, Ue altemately driven bodily toward or, repelled 
° ° * . er | y yé 5 : é Ss 8 sses Z Ss , Ser 
~ a ee and in all ‘these cases it is pointed out | oad dimimixhed total pressure, 
that the “stop notices” for both sets of rails are; If A bea very large vessel with a long run, the reduction of 
actually placed opposite to one another. In Table C 1 | pressure caused by her after body trying to run away fron the | 
twenty-six cases are quoted, in which, although the “ stop | water may also have an effect in attracting a vessel in its vicinity. 
notices” are not placed opposite to one another, tram-| A further influence, which was referred to at the Hawke- 
cars frequently stop abreast. Olympic inquiry and also in THE ENGINEER of December 22nd, 
Table 4 discusses another matter about which there is | '* t#¢ Proximity of ground below or at the sides of vessels, which | 
. c ce ng °e cH >; | acts as a brake on water set in motion forwards by the friction | 
complaint, viz., the repairing of “up” and ‘down < 


: : ‘ of their skins and through the water on the skins themselves. 
tracks at the same time. We only quote one of these— | The retarding influence on the vessel is then greatest on the side 
probably the worst. * Repairs to both tracks at one time | nearest the ground. Again, waves due to form resistance 
(Commercial-street), the whole of one side of the road | disperse more easily in a body of water of unbounded than in one 
being heaped with granite setts, tools, &c. Thisis a narrow | of very limited extent. In a shallow or narrow channel they can 
road where tramway carriages stop abreast. Commercial | 


play themselves out only in the longitudinal direction. The 

traftic only being able to use one side of the road, was | surface undulations are then more considerable, and the effect | 
eed ’ | 
greatly congested.” 





they exercise on the vessel which creates them and on other | 
$ : ‘ : | objects is the greater. 

It was when armed with such data as the foregoing |  [t will be evident from the foregoing that the causes which 
that the Association approached the Board of Trade. | produce so-called attraction or repulsion of a vessel by another 





the number of cars might be reduced without inconvenience | 


monopolise the roadway in the manner explained, and that | 


of more than one track at the same time and the use of a | 


that under various special Acts and Orders the Board of | 
Trade was empowered to make regulations relating to | 


Position. per car. of cars passing | 5 ‘ 4 me . 

: Lowest. Highest. Average. per hour. | We do not hold ourselves responsthle for the opinions of our 
DEREMONNEL 3) is 2k en apt ER ws; ac oR bc, ne RR | Correspondents.) 
»» Theobald’s road .. 6 20 12 169 | a 
», Whitechapel-road .. 6 21 1z 103 } > suCT ‘i 7ESS ; 
»» Vauxhall Bridge-road 5 32 14 110 | THE SUCTION OF VESSELS. 
” Brixton-road att ee & 40 14 100 | Srr,—In spite of experiment and theoretical investigation in | 
” eee pg 9 “ = on American and English tank establishments, the Hawke-Olympic 
5 Kennington Park-road 2 <—- » 109 | collision has still not found a clear explanation. The following 


waves, which overlie zones of diminution of pressure under their | 
interfere more or less with each other, and thus complicate the | 


In the figure the positions of the crests | 


and of lengths equal to one and to two wave lengths respectively, | 


| co 


ments as reported, I should say when I state | am amazed at the 
decision arrived at by the Court of Admiralty that I am only 
conveying what ninety-nine out of every hundred pract cal. 
minded men think on the subject. The common-sense view of 
| the facts, as these have appeared in the Press, appears to be 
plain :—In fine weather, in broad daylight, and in a calm seu, 
the Olympic—the largest ship in the world—full of valuable 
lives, was being carefully navigated through the comparatively 
narrow channelled Southampton waters, when H.M.S. Hawke wis 
espied a considerable way off, but apparently coming fast 
towards the Olympic. The Hawke apparently rapidly came up 
to or opposite the Olympic, but instead of slowing down or 
stopping until the Olympic had successfully got round the turn 
in front of her, the Hawke came careering on and ultimately 
rammed the Olympic while she appeared to be making the turn 
in the channel, which she had to make. And so far as the man 
in the street understands that appears to be the whole story. 
When it is borne in mind that the Olympic was engaged on its 
regular service, like an express train with H.M. mails on board, 
whereas the Hawke was out, as it were, for the day and at play 
comparatively, and had apparently only to spend a certain 
number of hours out in speed trials, surely the Hawke could 
easily have been stopped or slowed down long before ever she got 
near the Olympic, or until the Olympic had passed the danger 
zone in front. The Admiralty Court has decided, however, 
that it was some mythical “ suction ” from the Olympic which 
drew the bow of the Hawke in towards the Olympic, and that 
the Olympic was, by the “ law of the sea,” the * overtaking 
vessel and solely to blame for the collision, because apparently 
| the Olympic, forsooth, seeing the Hawke making for her full 
tilt, increased her speed for the moment to get away from her 
| charger, and, according to the Court, took ** too wide a sweep 
to get round the corner. It appears to me that ** Vortex’ 
in the columns of the 7'imes has sufliciently knocked on the head 
the ** suction ”’ theory or myth ; as, if such a thing was admitted 
| as a practical reality, there ought to be nothing almost but 
| perpetual collisions in such rivers as the Thames, the Mersey, tl. 
| Tyne, the Medway, and the Tay. Again, as * Vortex” ha» 
| pointed out, if, as must be gathered from the defence, tlie 
Hawke officials knew all about the * suction ” theory, how was 
it that she was not slowed down or stopped before she came so 
near the Olympic ? Admittedly the officers and pilot of the 
Olympic knew nothing about this “suction ’’ mystery, and 
when they saw, with some surprise, the Hawke apparently turn- 
ing her nose round and making for the Olympic, they naturally 
made an attempt to get their big shlp out of the way quickly, 
| for doing which they appear to have been censured by the 
Court. Did, however, the navigators of the Hawke really 
know anything about this so-called “suction” theory? Ii 
they did, why was it necessary to bring an American gentleman 
all the way from the United States to attempt to prove that there 
was something after all in the “suction” idea? Was the 
knowledge of this ‘* suction ’”’ mystery unknown to the expert- 
of the greatest maritime nation in the world, that this expense 
| had to be incurred at the cost of the British taxpayer, all 
for the purpose apparently of putting the innocent and ignorant 
otticials of the Olympic in the wrong ? ae 
The Olympic is a British vessel ; but, supposing instead she 
had been an American or German vessel, or, say, a war vessel 
belonging to either of these nations, what might have been the 
international effect of such a decision as that of the Admiralty 
Court in the circumstances, if such a decision then were con- 
ceivable ? Fortunately, it is scarcely possible to sink the 
Olympic, but suppose she had been only an ordinary big liner, 
without the many water-tight compartments possessed by the 
Olympic, and supposing she had stopped dead and allowed 
| herself to have been rammed even more disastrously, what might 
have been the loss of life in the actual cireumstandes? The pilot 
with whom the experienced captain and officers of the Olympic 
appear to have been in complete agreement—is supposed tu 
know his business and heavy responsibility of steering such a 
monster as the Olympic through the Southampton waters, 
at least better than his judges, but he appears to be the only 
man who is really held by the Court to have been at fault, while 
the seeming aggressors are whitewashed or held to be blameless. 
If ever, in the publc interest, there was a case for appeal 
before a higher tribunal, this surely appears to be that case. 
January 2nd. ENGINEER. 


Str,—Re the article on suction and steering of ships, which 
appeared in your issue of December 22nd, this, 1 beg to state, 


| would be better expressed as ‘‘ Currents induced by ships under 
»” 
way. 


It is surprising to find that there is any difference ot 
opinion on the matter, and especially among experts. And 
as you quote narrow channels and shallow waters, the Suez 
Cana! is a place where all you have described may be observed. 
And carried a few points further forward, in a ship 350ft. long, 


| drawing 25ft. of water and travelling five knots, the water on 


the banks may be seen to commence falling a full length ahead, 
and the lowest point of the depression will be found abreast the 
ship’s quarter. About the same distance astern from where 
the lowest surface depression in observed, the water is rushing 
in a wave somewhat higher than the original surface, and vary- 
ing according to the ship’s speed. At some points in the Canal 
there are wide stretches of shallow water about half a mile 
across. On getting abreast of these shallows, which are covered 
to a depth of 12in. or 18in., the water rushes from the shallows 
into the main channel, returning in a wave as the ship passes 
along. And some years ago there used to be a launch, about 
50ft. long, drawing about 7ft. of water, and steaming about 
fourteen knots, on the Canal. At full speed she would cause 
the same disturbance, with surface depression and return wave, 
as a ship of the dimensions and speed previously mentioned. 


| On reaching the Bitter Lakes, all the conditions of narrow 


channels, shallow waters and shelving banks are met with ; 
also the battleships, cruisers, swift fine-line passenger ships 
and steam colliers of all builds and nationalities, passing, over- 
taking, and in all positions—the only missing point is high 
speed. And if that were permitted, serious collisions would 
frequently occur, whereas now we hear of slight collisions 
or delays through grounding on sand-banks, &c., though 
the actual cause is rarely mentioned ; on close investigation, 
induced currents would be the answer. 

In deep water a corresponding action takes place, and a 
ship such as the Olympic would cause a current probably a 
full length ahead of herself, the current gradually increasing 
in velocity from a length until it reached her quarter, where 
at full speed a surface depression is known to exist, the actual 
depth of which it is scarcely possible to determine. And a 


| vessel of smaller size coming within the influence of that current, 


under certain circumstances, would find it difficult to work 
out of it; the contending currents, as pointed out by you, 
are too strong for the rudder of the smaller ship to overcome, 


| the consequence being the small ship’s head and stern are in 


contrary currents. The large and more powerful ship, having 
full way on her, would scarcely be affected. 

The model experiments were conducted in @ manner that 
uld scarcely give conclusive results. A much better plan 
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would be for a torpedo boat to steam at varying speeds between 
a series of buoys or boats—preferably boats—because the 
registering apparatus results could be noticed for the pull ahead 
ot the vessel, and how far abeam the influence reached, and 
also the current following up the vessel, and another point, 
perhaps more difficult than the remainder, the surface depression 
that causes a ship to settle down aft. Most ships, being trimmed 
as a rule by the stern, in most cases there being Ift. more 
draught under the stern than the bow, it would be interesting 
to know the extent and depth of depression and its effects on 
speed. I am of the opinion that a ship would travel better 
it on an even keel at fullspeed. Present practice would have to 
be reversed, and a ship trimmed according to her settling 
down propensities, 

It may be argued that the present rules of loading or trim- 
ming are the best, and the speed of the hydroplane pointed 
out, but to the first point I would say it was handed down from 
the days of comparatively light draught steamers, and when 
surface depression was hardly worth noting and _ propellers 
were often racing owing to weather effects. And now-a-days 
with fore and after peak tanks, trimming is easily done. 

Doncaster, January 2nd. Bi 


Sir,—On reading your two articles on the suction of vessels, 
| recalled some simple experiments which I made some years ago, 
which I venture to think, bring home the action to the observer 
very clearly. I madea small roughly ship-shaped body of wood. 
It was about 4in. long. About an inch below a disc of tin an 
inch or so in diameter, was supported by a wire to which it was 
soldered, the wire passing through the * ship.” The dise had its 
two faces fore and aft; a similar disc of tin was also soldered to a 
long wire which served as a handle. The ship was floated in a 
calm vessel of water and the separate disc was then brought up 
carefully till its face was nearly in contact with the face of the 

ships ” disc, On moving the separate disc slowly through the 
water it drew the other disc after it, towing the ship, even when 
they were separated by a quarter of an inch or so. The resist- 
unce produced by the tow was quite appreciable to the hand. 
his little experiment demonstrated that a body moving through 
the water will draw another aftec it, and is an exaggerated 
example of suction. The fact is that a void is left behind all 
moving bodies and the liquid rushes in to fill it, carrying anything 
forward with it. The same thing may be seen when a train 
rushes through a station followed by scraps of paper and leaves 
lying on the line; or in a motor car with a wind screen up, 
when veils and scarfs are blown forwards instead of backwards, 
and you get a draught down the back of your neck to com- 
pensate what is saved from your face. 

The curoius point was in my experiments that towing the 
vessel actually involved work. If it took a certain effort to 
move the plate alone it took appreciably more to move the plate 
when it was towing the ship, and yet one would have thought 
that, as far as the separate plate was concerned, the ship could 
have no influence on it. Presumably what happened was that 
the ship’s plate stood in the way of the water trying to flow in to 
lill up the void behind the moving plate. Prior LIEN. 





Sir, —With regard to this question two recollections occur to 
me. The first is of a matter related by a gentleman, whose name 
| have forgotten, at a meeting of the British Association, a good 
many years ago, most likely at either Cardiff or Bath. The 


statement made was, that at one time there was very keen com- | 





petition between a number of small passenger steamers running | 


about between Southampton, the Isle of Wight, &c., and that 
there was a trick well known and often practised among them, 
whereby a slower boat could hang itself on, so to speak, to a 
faster one, by getting its bow near the quarter of the overtaking 
boat before it was quite past, in which position the boats behaved 
almost as if they were connected by an invisible tow rope. The 
narrator said he had seen the thing done many a time. 

On another occasion I was a passenger on the White Star 
Majestic on her first voyage, if I mistake not, returning from New 
York. On our way down the harbour, going, of course, quite 
slowly, we overtook and passed not very close a pretty large 
steamer going the samé way, the Majestic’s “ slow ” being faster 
than that of the other ship. I think we were in rather shallow 
water, perhaps in a dredged part of the channel. At any rate, 
as we passed her, and when she was a bit aft our beam, the over- 
taken vessel swerved quite obstinately, it seemed to me, into us, 
scraping the Majestic’s port side about the quarter for twenty 
feet or so with her starboard bow. Practically no damage was 
done, except to paint, I believe. Both vessels went on their way 
without taking any further notice of one another, so far as I 
know. One of the Majestic’s officers, who happened to be near 
me, made some strong remarks on the clumsiness of tramps, but 
did not seem to think anyone was exactly blamable. 

My impression, until the Hawke and Olympic collision came 
before the courts, was that suction of the kind of which there 
was so much talk in that case was a matter of pretty common 
knowledge among seamen, and explained in the way you have 
done in a recent article. MAURICE F. FITZGERALD. 

Monkstown, Dublin, January 6th. 


A NEW CRUDE OIL ENGINE. 

Sirn,—Having carefully read the article under the above 
heading in THE ENGINEER of December Ist, and finding a par- 
ticular reference to the Bolinders crude oil engine, it is, of course, 
impossible for us to let this subject pass without a few comments 
regarding the remarks in this reference. To start with, it would 
be interesting to know to which engine you are referring. As the 
remarks would apparently cause in the mind of a layman some 
little discontent, we trust that the following facts will receive a 
space in your valuable paper as an enlightenment to those who 
are inclined to look upon Bolinders direct reversibility a little 
disparagingly owing to your statements. 

In the first place, apart from any theory, let it be clearly 
pointed out that to-day there are 5500 Bolinders engines working 


in different parts of the world, and of this number a large per- | 


centage are direct reversible marine engines. Dealing only with 
the continual demonstrations in this country, let it be said that 
there has been no case of failure in reversing when the engine has 
been worked under proper conditions ; neither has there been 
the least suspicion, on the minutest examination, of damage and 
excessive strain due to unsatisfactory conditions of working. 
Chis fact and the guarantee that there never will be the slightest 
danger of breakage or damage due to the engine's being directly 
reversed, however roughly the mechanism is handled, surely 


| 





should dispel these latent fears culminated by the engineering | 
report. Many engineering experts have satisfied themselves that | 


there is no undue strain on a Bolinder engine whilst reversing. 
We ask you to send an.independent expert and publish the 
result. 

But let us go a step further. One of the paragraphs in this 
article reads as follows :—** The builders claim that this is a 
rapid and more certain method of obtaining astern motion, 
while it does not subject the connecting-rods and crank-shaft to 
such severe stresses as does the * pre-ignition charge’ in the 
Bolinders reversing engine, and to our mind, there is a good deal 
in this contention, different as the method is from the stopping 
and then re-starting by compressed air in the Diesel engine.” 
We take strong objection to this paragraph, and we should like 
to ask if the full conditions of working are fully realised and have 
heen seen by the writer of this article. 

What really happens is, that on the clutch being withdrawn, 
thus entirely freeing the propeller from the engine, the fuel 
supply is completely cut off, which naturally causes the engine to 
slow down and the revolutions become less and less, until at a 
convenient speéd a charge of fuel is injected, which forms a 
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cushion for the piston, and on compression fires, forcing down the 
piston again before it quite reaches the top of the stroke. 

Now, the engine speed for reversing is not more than twenty 
revolutions per minute, and the engine speed at this time is 
decreasing so much that probably after a couple of revolutions 
the piston would never again manage to get over the centre. 
Now take the case of starting the engine by means of exhaust 
gases collected under pressure of explosion. Whether it is a 
Bolinder or a Kromhout or any other engine started in a similar 
manner, the method would be as follows :—The exhaust gases 
being released into the cylinder force the piston down—and 
consequently in a two-cylinder engine forcing the piston in the 
other cylinder up—until under high compression fuel, either 
initially injected or automatically injected at this point, ignites, 
causing the piston to travel down again without having passed 
over the centre. Now this method of starting and the Bolinders 
method of reversing come to one and the same thing, and we 
emphatically state that there is no shock or undue strain due to 
this method of reversing, and less strain on the crank shaft than 
is required to drive the propeller. 

We should be very glad to receive the name of the engine 
maker who will allow us to handle, ad lib., his reversing gear of, 
say, 50 brake-horse power, with same diameter of propeller as 
fitted to a Bolinder of the same-power, with the boat under full 
power and guarantee that it will stand without damage. We 
should, of course, be pleased to grant similar convenience in 
connection with the Bolinder motor, either in still water or sea- 
way. 

The following is surely simple enough to prove even to the inex- 
perienced engineer that there is less strain in reversing the 
Bolinder engine than in driving the propeller under full power. 
Now, with an engine with reversing gear, during the method of 
reversing, the load of the propeller is kept on the engine, which 
consequently must put a greater torque on the shaft, especially 
when the vessel is travelling at full speed ahead, and the engine 
has suddenly to take up the strain of reversing, whereas in a 
Bolinder engine, where the propeller shaft is entirely discon- 
nected, the engine has only to overcome the kinetic energy of 
the fly-wheel for reversing. 

We trust out of fairness and in view of the plain way in which 
you have made your statements in connection with the Bolinders 
motor, you will find a place in your columns for our reply. 

(Signed) JAMES PoLLock, Sons AND Co., LIMILED. 

January Ist. 


ASSOCIATION OF CONSULTING ENGINEERS. 

Srr,—As announced already in your columns, a meeting of 
practising consulting engineers, representing all branches of 
the profession, will be held on Monday, January 15th, at 4 p.m., 
in the lecture theatre of the Institution of Electrical Engineers, 
Victoria Embankment, W.C. 

For the purpose of forming an Association of Consulting 
Engineers a code of rules has been drawn up which it is believed 
will be in the best interests both of the public and of the pro- 
fession, and it is hoped that all eligible consulting engineers 
who are able will attend the meeting in order that the subject 
may receive the fullest possible discussion. 

It is inevitable that the rules will require alteration and 
improvements as experience may dictate, but it is felt that they 
form a basis on which consulting engineers may associate 
together in the best interests of the profession. 

In the absence at present of any recognised list it is obviously 
impossible to communicate individually with every eligible 
consulting engineer, and it is hoped that all such will accept 
this invitation to attend the meeting, on presentation of their 
card at the entrance. 

As it is sure to occur that a number of those who are in full 
sympathy with the aims and objects of the Association will 
find themseves unable to be present at the meeting, it is hoped 
that they will assist by sending their views in writing to the 
honorary secretary, Mr. A. H. Dykes, 11, Victoria-street, West- 
minster, S.W., from whom copies of the rules and other informa- 
tion may be obtained. 


JoHN SypNEY ALFORD, 
Westminster, S.W. 

Henry Percy Bovutnois, M. Inst. C.E., F.R. San. Inst., 
Past-President Inst. M. and C.E., Past-President L. Eng. 
Soc., M. Advisory Committee, Road Board, 7, Victoria- 
street, Westminster, S.W. 

WituraM TREGARTEN Dovuctass, M. Inst. C.E., 15, Victoria- 
street, Westminster, S.W. 

Epwarp MitTcHELL Eaton, M. Inst. C.E., 7, Victoria-street, 
Westminster, S.W. 

Rospert Hammonp, M. Inst. C.E., M.1.E.E., M.I. Mech. E., 
64, Victoria-street, Westminster, S.W. 

JosepH H. Harrison, M. Inst. C.E., M.I. Mech. E., M. Iron 
and Steel I., Past-President Cleveland Inst. E., 2, Ex- 
change-place, Middlesbrough. 

BaLpwin LatuamM, M. Inst. C.E., Parliament Mansions, Vic- 
toria-street, S.W. 

CHARLES Lomax, Assoc. M. Inst. C.E., 37, Cross-street, Man- 
chester. 

Srpney Ricnarp Lowcock, M. Inst. C.E., 50, Queen Anne’s- 
gate, Westminster, S.W. 

Ernest Lawson MANSERGH, M. Inst. C.E., 5, Victoria-street, 
Westminster, S.W. 

ArTHUR J. Martin, M. Inst. C.E., F.R.San. 1, F.G.S., 
President Inst. San. Eng., 7, Victoria-street, Westminster, 
Ww 





M. Inst. C.E., 9, Victoria-street, 


Tuomas Lopwick Mitter, M. Inst. C.E., 709, Tower-build- 
ings, Water-street, Liverpool. 

Wiit1am Morris Morpey. M. Inst. C.E., M.I.E.E., Past- 
President I.E.E., 82, Victoria-street, Westminster, S.W. 

Witi1am Henry PatcHett, M. Inst. C.E., M.I.E.E., M.I. 
Mech. E., Caxton House, Westminster, S.W. 

WituiamM LLEWELLYN PREECE, M. Inst. C.E., M.I.E.E., 8, 
Queen Anne’s-gate, Westminster, S.W. 

Henry Rorrs, M. Inst. C.E., 8, Victoria-street, Westminster, 
~ 7 

Joun Francis CLEVERTON SNELL, M. Inst. C.E., M.IE.E., 
M.I. Mech. E., 8, Queen Anne’s-gate, Westminster, 8.W. 

EpmuNnp HERBERT STEVENSON, M. Inst. C.E., 38, Parlia- 
ment-street, Westminster, S.W. 

JAMES SWINBURNE, F.R.S., M. Inst. C.E., 


M.I.E.E., Past- 


President I.E.E.. 82, Victoria-street, Westminster, S.W. | 


ALAN ARCHIBALD CAMPBELL SWINTON, M.Inst.C.E., M.1.E.E., 
M.L. Mech. E.,  Assoz. Inst. N.A., 66,  Victoria-street, 
Westminster, S.W. 

GOTFRED MipGLtey ‘Tayior, M. Inst. C.E., Caxton House, 
Westminster, S.W. 

ALFRED HERBERT Dykes, Assoc. M. Inst. C.E., M.I.E.E. 11, 
Victoria-street, Westminster, S.W., Honorary Secretary. 


MARINE DIESEL ENGINES. 

Str,—I have read with much interest the articles on marine 
Diesel engines which have appeared in THE ENGINEER recently, 
but L am afraid that | must differ from several of the views 
expressed. 

In the first place, you insist that the marine Diesel should be, 
as far as possible, a eupy of the marine steam engine. I think on 
the other hand, that it should be designed in accordance with 
the best Diesel practice, of course taking into account the special 
conditions under which it has to work, and that no attempt 
should be made to copy the steam engine. 

Now. for single-acting internal combustion engines, from 
the smallest motor cycle engine to the largest producer gas 
engine, the trunk piston has proved itself the simplest and best 
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arrangement. The short piston and outside crosshead has been 
tried both on the early gas engine and the early Diesel engine, 
but has been discarded on account of the extra height, weight 
and cost involved. Of course, in the double-acting engine the 
crosshead and guide must be employed. “ Air pump levers” 
were also used to drive the air compressors on the early Diese] 
engines, but have been discarded as unsatisfactory on account of 
the difficulty of keeping the clearance small when the pins wear. 
In certain cases the scavenger pumps might be driven in thi- 
manner, but in high-speed engines the inertia forces might prove 
troublesome. 

Again, with regard to dismantling, why take the pistons out 
from below ? The obvious way seems to be to pull them out 
from above. In most engines no more head room is required tu 
remove the pistons and connecting-rods than to remove the 
needle valves, besides which, most ships have a skylight above 
the engines. I know of one case where it was specified that the 
crank case doors should be large enough to permit of the pistons 
being drawn through them, but I believe that the only occasion 
on which a piston came out this way was when a connecting-rod 
broke. 

With regard to governing, there should be no difficulty in this 
direction. The marine steam engine is very difficult to govern, 
because the steam being shut off from the high-pressure cylinder 
when the screw comes out of the water, the intermediate-pressure 
and low-pressure cylinders and all the receivers, pipes and valve- 
chests are full of steam, consequently a considerable amount of 
work is done after the steam is shut off, and, there being no fly- 
wheel, the engine races. Again, steam is not re-admitted until 
the speed has dropped to normal, when the screw is back in the 
water, after which a considerable time elapses before the 
intermediate-pressure and low-pressure cylinders are again 
working. Now, with a Diesel engine the work done after the 
governor cuts out is negligible, and the engine is working at 
full power within a fraction of a revolution after the governor 
cuts in. But even if this were not so, Diesel engines could be 
governed by hand in the usual manner. 

To conclude, it is probable that the two-cycle Diesel engine will 
entirely oust the four-cycle for marine propulsion ; for large 
powers the double-acting open-type engine, and for small powers 
the single-acting enclosed with differential pistons seem the mest 
suitable types. G. W. STaLiarp. 

Peterborough, January Ist. 


HANDLING ENGINES AT TERMINI. 


Sir,—With regard to the difficulty of working in railway 
stations where trains may not cross—gares « rebroussemen’, 
turning-back stations—I think that the best solution would 
be to lower the locomotive into the ground and convey it to 
the other end of the train, after having turned it on a turntable. 
In this manner the train might be used immediately again. 

I suggested this idea to one of my friends, a great manufac- 
turer, who proposed the same a little time ago, in examining the 
hydraulic elevators of our canals, which raise to a height of 
12 metres, a huge reservoir filled with water, and containing the 
boat, which is deposited in the upper reach. 

I know that in the United States of America, in some of these 


| gares a rebroussement, there exists a great curve, which allows 


the train to continue its way, and immediately to leave the 
station again, but very often the necessary space is lacking. 

We should then have by my scheme two pits at 400 or 500 
metres from each other in the track with under these a 400 or 
500-metre tunnel, and at each extremity of the tunnel a plate on 
an hydraulic piston, allowing the locomotive to be lowered at the 
entry to the tunnel, where it would be turned, then would go to 
the second plate, and be raised to the track at the end of the 
train. H. Bouuinckx. 

Brussels, January 5th. 


THE ADHESION OF FLAT SURFACES. 
Srr,—My attention has been drawn to Mr. R. B. Prosser’s 
letter in your issue of December 22nd, and I notice that he 
refers to previous experiments dealing with the adhesion of 
plates of various substances to the surfaces of fluids. Such 
experiments have, of course, frequently been made, and the 
surface tension of liquids has been determined in this manner 
by Wilhelmy, and more recently by Professor Worthington. 
In my experiments, which were made with a liquid film between 
two metals (not glass) plates, the circumstances were entirely 
different, and, as I pointed out, the ordinary phenomena of 
surface tension failed to account for more than about 2 per 
cent. of the force required to separate the plates. It appears 
to me that the action of “ wringing” or sliding the plates 
together tends to reduce the thickness of the liquid film, which, 
if suitably applied, is already at about the limiting stage of thin- 
ness, and this causes the liquid to seize to the metal with enor- 
mous force. It is almost certain that when separation occurs 
the liquid does not part from the metal, but that rupture takes 
place within the film itself. Under these conditions the tensile 
strength of water may amount to over fifty-nine atmospheres. 
Chelmsford, January 2nd. H. M. BupeGetr. 


UNIVERSITY OF Lonpon.—Mr. Banister Fletcher, F.R.1.B.A., 
will continue a course of University Extension Lectures on 
“Ancient Architecture,” dealing with the Roman, early Christian, 
and Byzantine styles, at the British Museum, by permission of 
the Trustees, on Tuesday, January 9th, at 4.30 p.m., and also 
a course of twelve lectures on ‘“ Renaissance Architecture,” at 
the Victoria and Albert Museum, by permission of the Board 
of Education, embracing the Elizabethan and Jacobean periods 
in England and the later Renaissance, on Monday, January 8th, 
at 5 p.m. These courses are to be fully illustrated by lantern 
slides, photographs, diagrams, and models. They are infended 
to appeal not only to architects, but to all students of art and 
the public in general. Particulars of these lectures may be 
obtained from Miss Gaudet, 120, Cheyne-walk, Chelsea, $.W. 


REVOCATION OF PaATENT.—Some interesting questions in 
patent law and practice were involved in a case which recently 
came before Mr. Justice Parker. The patent in question was 
one for improvements in automobiles carrying pumps, and the 
alleged invention appears to have consisted in driving the 
pump by means of a chain. Messrs. Hans Renold, Limited, 
who are manufacturers of driving chains, applied to have this 
patent revoked. In their view the mere substitution of chain 
driving for some other method of driving, such as by belt or 
spur gearing, in connection with any particular class of machines 
was not proper subject matter for a patent. It was a substitu- 
tion already made in connection with many different machines, 
and one which might hereafter be made in connection with 
many others. To grant patents in such cases would hamper 
the development of the chain-making industry. They accord- 
ingly petitioned for the revocation of the patent on the ground 
of want of novelty, prior publication and use, and that the 
alleged invention was not a proper subject matter for a patent. 
When the case came on, the patentee consented to the patent 
being revoked. The judge remarked that it was doing a kind 
of public wrong to maintain a patent on the rolls when that 
patent was void. This case illustrates the fact that it is too 
easy in this country to obtain patents which cannot be sustained, 
but which, while they are in existence, must operate as a check 
upon legitimate industry. 
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DYNAMOS FOR MOTOR ROAD VEHICLE 
LIGHTING. * 
By J. D. MORGAN, Associate. 


Introduction.— During the past few years serious attention 
has been directed to the development of electric lighting systems 
for motor road vehicles, as it is widely recognised that something 


superior to’ the ordinary methods of oil and acetylene lighting is | 


urgently needed. The problem presented is a threefold gne, 
being concerned with the form and arrangement of the optical 
parts of the lamp, the disposition of the filaments in the lamp 
bulbs, and the generation of current. In the present paper 
the object is to discuss briefly the subject of current generation, 
giving a short account of the most notable work which has 
recently been done, and of tests made by the author on machines 
of representative types. By common consent the use of a 
battery alone for providing current is unsuitable, and a dynamo 
is essential. The construction of a suitable dynamo presents 
peculiar difficulties, and the erux of the lighting problem is 
connected mainly with the dynamo. The principal conditions 
to be complied with are :—(a) That the dynamo must becapablce 
of maintaining a practically constant voltage over a wide 
range of speed variation and under different loads ; and (6) 
if voltage variations are unavoidable, the amount of variation 
must not seriously affect the brightness of the lamps. Regard- 
ing the first condition, it is usual to arrange for the dynamo 


to supply current at the normal voltage when the vehicle is | 


moving at the rate of from ten to fifteen miles per hour, and 
to maintain the voltage constant, or as nearly constant as pos- 
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sible, at all superior speeds, which may reach fifty to sixty miles | 


per hour. When the vehicle is at rest or travelling below ten 


miles per hour the current is supplied entirely or for the greater | 
part by a battery arranged in parallel with the dynamo circuit. | 


Regarding the second condition, it is known that in metal 
filament lamps a small increase above the normal voltage is 
attended by a relatively large increase of brightnes-. The 
results of an experiment on a 4-volt lamp are shown in Fig. 1. 
It will be seen that an increase of the voltage from four to five 
caused the candle-power to increase from 3.6 to 8. The curve 
is not intended to provide an absolute measure of the candle- 
power produced under a given voltage, but to indicate the 
kind of change which is experienced. In the experiment two 
identical lamps designed to produce 4 candle-power at 4 volts 
were used. One was supplied with current at constant voltage 
and the other with current at different voltages, and the two 
were compared by a simple photometer. Variation of bright- 


ness with variation of voltage differs considerably in different | 


lamps, but in all the samples tried the variation was found to 
be large. In an experiment by Mr. G. A. Shakespeare at the 
Birmingham University an increase of from 8 to 8.8 volts in 
an 8-volt lamp caused an increase of candle-power from 14} to 
26.4 Many proposals and attempts have been made to con- 
struct dynamos complying with the above conditions,} but 
in the present paper only a few leading representative types 
which have actually been reduced to practice are considered. 

In passing it may be well briefly to anticipate a familiar 
criticism that there is little or nothing new in the problem of 
the dynamo for motor road vehicle lighting, as it is strictly 


analogous to that of the dynamo for train lighting, upon which | 


a large amount of valuable work has been done, and that what 
is suitable for the one is also suitable for the other. To some 
extent this is so, but the task before the manufacturer of motor 
vehicle dynamos presents peculiar obstacles in that simplicity, 
compactness and reliability must be obtained in a much higher 
degree than is essential for train lighting where skilled super- 
vision is constantly exercised. 
Electrically-regulated dynamos. 
forms the basis of several known types of electrically-regulated 
machines consists in the use of a separate counter-exciting 
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dynamo adapted to diminish the excitation of the principal 
machine in such a manner that the field of the principal machine 
varies inversely as the speed. This device is obviously objec- 
tionable on account of the duplication involved. Several 
attempts have been made to construct machines in which a 
series compensating winding is used, the idea being to diminish 
the strength of the field progressively by the current in such 
winding after the normal voltage has been reached. Obviously 
a constant voltage cannot be obtained, but what is aimed at 
is to keep the voltage variation within practical limits over a 
en range of speed variation. A machine embodying this 
principle for road vehicle lighting is produced by Messrs. Bleriot, 
Limited, and is illustrated diagrammatically in Fig. 2. The 
arrangement differs from the more familiar devices of this type 
in that the shunt winding @ is connected across the external 











* The Institution of Electrical Engineers, Birmingham Local Section, 
January 10th, 1912. 

+ Marks and Cierk, ‘‘Electric Lighting for Motor Cars,” page 80 ; 
Appendix by G. A. Shakespeare, 1911. 

} Ibid., Chapters I. to IV, 





A method of regulation which | 


circuit, and the current leaving the armature passes through 
the series winding 6 before reaching the shunt winding. A 
centrifugal switch at c closes the external circuit when a certain 
speed is attained. Usually the arrangement is identical with 
that of an ordinary compound-wound dynamo, excepting that 
the series winding acts in opposition to the shunt winding. 
By the Bleriot method a much larger voltage variation can 
be produced at the brushes than is experienced in the external 
circuit, and the current through the shunt winding is subject 
to smaller fluctations than it would be if connected across the 
brushes. Consequently a greater compensating effect can be 
obtained from the series winding than would otherwise be 
possible. A representative result selected from a large number 
of tests made upon a Bleriot machine is shown in Fig. 3. The 
machine was intended to supply lamps consuming about 
12 ampéres at 12 volts, but was designed to give out as much as 
25 amperes. 
| of six Fors cells of 50 ampére-hours capacity 
used in motor car practice. The range of speed variation over 
which the machine appeared to be useful was not as large 
as might be desired. It will be observed that between the 
speeds of 1600 to 4000 revolutions per minute the voltage 
rose from 10.5 to 13.75 and the current increased from 6 to 
18. Over the same range of speed variation the voltage at the 
brushes rose from 11.5 to 16.75. The increasing difference 
between the two voltage curves illustrates clearly the useful- 
ness of the arrangement of the windings in the Bleriot machine 
| for regulation purposes. If the shunt winding had been con- 
nected across the brushes the two curves would probably have 
been nearly parallel and a larger variation of voltage would 
have been experienced in the external circuit. 

As a result of the test it may be urged that the performance 
of the Bleriot machine was not satisfactory. But it is possible 
that with a larger battery or a machine designed to give a smaller 
output at the same voltage better regulation would have been 
obtained. When determining the output of machines of this 
type, makers generally appear to be faced by the difficulty 
that if the size of the machine is reduced there is a danger of 





the regulation is impaired. 


A further result of the test was a demonstration of the fact | 


| that the regulation of the machine is dependent on the con- 
| dition of the battery. At the higher speeds the current given 
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out is much larger than that consumed by the lamps, and in 
consequence a heavy surplus is directed into the battery. With 
the battery run down superior regulation to that shown in the 
diagram was experienced, but when the battery approached 
the fully charged condition the voltage in the external circuit 
increased without increase of speed. ‘Thus, in one experiment 
the voltage in the external circuit increased from 15 to 20 with- 
out any alteration of speed, this being due apparently to change 
in the condition of the battery. Obviously to get the best 
results the current given out should approximate more closely 
to that required by the lamps, and this observation applies 
generally to all types of machines. It is sometimes urged as 


an advantage that certain machines are capable of giving 


current largely in excess of requirements. Apparently this 
is fallacious ; it is a disadvantage rather than an advantage. 


The best results as regards steadiness of voltage are obtained | 


when the maximum output does not exceed the consumption 
by more than about 2 or 3 ampéres. With some batteries 
this figure may be increased, but in all cases a heavy charging 
current should be avoided. 

Fig. 4 illustrates the performance of the same machine under 
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a smaller load. The principal observation to be made thereon 
is that the voltage variation in the external circuit is greater 
than before, and, in fact, is excessive. One other point of 
importance to be noted in both cases is the small variation 
in current consumption by the lamps. As this point is of general 
importance it will be dealt with later. For the present it will 


| only be remarked that all machines which are regulated auto- 


In the experiments the battery used was a set | 
@ size commonly | 


excessive heating, whilst if liberal proportions are adopted | 


matically by an increase of current in some part of the system 
which is in communication with the external circuit appear 
to be useless without a battery. 

From the foregoing account of the Bleriot machine it miyit 
be inferred that superior regulation could be obtained hy 
separately exciting the field windings from a battery or other 
source of constant potential, or by using permanent magnets, 
The author believes that machines constructed with permanent 
magnets and a regulating series winding have been placed 6, 
the market for motor car lighting, but he has not been alle 
to obtain one. It would be rather surprising to find that they 
were serviceable, for the winding must exercise a demagnetisiny 
effect and in time render the magnets useless. Regarding 
the use of a separate exciting battery, this would obviously 
be objectionable on account of the extra battery required, 
and the additional attention necessary for keeping the battery 
in proper condition. 

An exceedingly good and interesting machine of the inter. 
f Trier and Martin, which is ills. 
Fig. 5. | 





| brush type is that of Mess 
| trated diagrammatically in 





The machine is of two-pok 
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shunt wound construction, and is provided with a pair of inte, 
mediate brushes a a’ placed midway between the ordinary mii 
brushes 6 6’, The main and interbrushes are connected toget}er 
through resistances c. It will be observed that the arrangement 
differs from the more familiar Leitner arrangement in that. the 
interbrushes are connected to the main brushes instead of to the 
field windings. The makers describe the action of the machine 
in their patent specification as follows :—“* As b is the negatiy: 
and b’ the positive brush, the current in the resistance connectin: 
the main brush 6’ with the auxiliary brush @’ will, when tly 
machine is running on open circuit, flow from b’ to a’ and, in thy 
resistance connecting the other pair of brushes, will flow fro: 
atob. The effect of these currents, which, of course, also flow 
in the armature coils between 6’ and a’, and a and 4h, is to 
strengthen the main field. As the load increases an armatur 
reaction is set up which displaces the axis of the field forward, 
and by so doing reduces the current in the resistances ¢, an 
consequently the magnetic field is also reduced. When the axi 
of the magnetic field is displaced by 45 deg., there will he no 
current at all between the main and auxiliary brushes, as the 
will then be at equal potentials. A further displacement of thy 
magnetic field due to increasing load and speed will cause a 
current to flow again between the main and auxiliary brush« 
but such current will now be in the reverse direction and 1 
effect will be to weaken the main field instead of to strengthen i. 
Thus the output of the dynamo becomes self-regulating.” 
Regarding the performance of the machine, this is ilustrated 
| in Fig. 6. In the tests an 8-volt battery was used. The output 
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rapidly rises until a speed of about 1600 revolutions per umnute 1 
reached. Above this speed the output rises very slowly and 
keeps within a practical limit. As with other self-regulating 
machines, a battery is essential, and the maximum voltage and 
| current obtained depends to some extent on the condition «! 
the battery. The variations with changes in lamp load are insig- 
nificant. In the experiment recorded, cutting out all the lamp 
caused an increase of the maximum voltage of § volt and a 
diminution of current of less than § ampére. With lamps con- 
suming 4} ampéres the maximum current given by the machine 
| was 8 ampéres. 

Another interesting machine is the Midgley-Vandervell, or 
| C.A.V. machine. This is of the type with which electrical engi- 
| neers have been familiarised by the Rosenberg machine, depend 
) ing for its self-regulating property upon the short-circuiting ot 

certain armature windings. The principle of the C.A.V. machin« 
is illustrated in Fig. 7, where the upper view shows the connection 
and the lower one the magnetic system alone. Two opposit: 
| pairs of poles a and 6 are united by the body ¢. The poles a ar 
provided with shunt windings, whilst the poles & are left: unwound. 
Current is supplied to the external circuit by the armature wind- 
ings under the poles 6 through brushes d, and the armature i 
wound in such a manner that the brushes also short-cireuit 
| armature coils lying in the neighbourhood of the leaving edge 
| of the poles a. The initial path of the magnetic flux is indicated 
diagrammatically by the thin dotted lines in the lower figure. 
| When the current in the short-circuited coils reaches a certain 
value, the magnetisin associated with them appears to break 
| down the principal flux at the parts adjacent to those coils, and 
causes the flux to swing into opposite quadrants as indicated by 
| the thick dotted lines in the fgure. At this stage the machine 
becomes self-regulating, as the cross-magnetisation due to the 
armature coils under the poles 6 counteracts the principal flux 
and so progressively weakens the field as the speed increases. 
This action proceeds to a limit beyond which under a given load 
the voltage and current are constant at all speeds. 

The above explanation is based upon information contained 
in the inventors’ patent specification, but whilst apparently 
satisfactory as a general guide to the action of the machine, it 
does not appear to be complete, for long before a marked change 
occurs in the disposition of the flux, current is supplied to the 
external circuit, which suggests that the two dispositions of flux 
shown in the figure exist concurrently at all speeds. 

The behaviour of a machine in practice is shown by the 
| diagram in Fig. 8, which is representative of a large number of 
tests with the machine coupled to a battery and lamps as in 
service conditions. It will be observed that when the maximum 
voltage is reached it remains remarkably steady. A drop is 
shown in current at the higher speeds. This is probably due to 
defective brush contacts. It will be observed that the maximum 
current directed into the battery was 1.2 ampéres. With such 
a small charging current a practically uniform condition is main- 
tained in the battery, and the latter is therefore not so likely to 
interfere with the regulation of the machine as when a machine 
is used the output of which is largely in excess of the demand. 
The lamps used in the test were two 12-volt headlights in parallel 
and three 4-volt side and tail lights in series, Using the head- 
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lights only the maximum volts increased from 13 to 13.5, and | by a proportionately larger increase of current passing through | voltage at the lamps as constant as possible. Assuming that a 


using the side and tail lights only, the maximum volts rose to 14. 

The C.A.V. machine also requires the use of a battery before 
its self-regulating property can be asserted. Fig. 9 is a typical 
illustration of the action of the machine when used without a 
battery. This is not given in any spirit of adverse criticism, but 
chiefly as a matter of interest, in that it shows, in a manner 
which is not evident when a battery is used, the abrupt change 
which occurs at a certain stage in the magnetic condition of the 


machine. No two tests give similar curves, but all show a | 


and from the machine, and in consequence self-regulation can be 
obtained. This fact is of great importance, inasmuch as it 
makes the battery an indispensable part of the equipment. At 
present this is of little consequence, but if, as some engineers 
think, it should eventually be considered necessary to dispense 
with the battery, then machines of the type above described 


self-regulating machines depending for their action upon an 
increase of current, either they must be adapted to operate with a 


| very slight increase or they must be so designed that a heavy 
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Fig. 7 


marked discontinuity when about 7 or 8 volts is reached. This 
suggests, as hasalready been indicated, that the two dispositions of 
the magnetic flux exist concurrently at all times and in a manner 
which is not susceptible to direct control. 

Referring again to the inability of the self-regulating machines 
here discussed to operate without a battery, it will beobserved that 
in each case a rapid increase of current and a comparatively slow 
increase of voltage is obtained during the slower speeds of the | 
machines. Without this, self-regulation cannot be obtained, 
for it is upon the production of a large increase of current with a 
comparatively small increase of voltage that the machines 
depend for their action. It follows, therefore, that if the 
required variations of current with changes of potential cannot 





Fig. 8 


be obtained, the machines lose their characteristic. In each | 
case the regulating current flows in a circuit which is in com- | 
munication with the external circuit, and unless a large increase 
of current can be discharged into the external circuit with | 
increase of voltage, insufficient current is obtained in the regu- 
lating circuit, and in consequence the voltage of the machine | 
rises rapidly with increase of speed. This is what is experienced 
when lamps only are provided in the external circuit. It is | 
found that owing to the variable resistance of metal filament 
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lamps an increase of voltage at the lamp terminals is not attended | 
with a proportionately equal increase of current. Generally 
speaking, in all the lamps tested by the author, a 100 per cent. 
increase of voltage is attended by only a 50 per cent. increase of 
current—these figures being an average approximation. There- 
fore in a group of lamps using 5 ampéres at 12 volts, an increase | 
of volts to 14—which, though common in practice, is excessive— 
is attended by an increase of current of only 0.4 of an ampere. 
But when a battery is used such an increase of voltage is attended 


| positive poles of the battery and machine respectively. With 


| perfectly steady voltage from being obtained. 
lated Ji 


| and a machine embodying the equivalent idea of swinging the | 


| simple if the dynamo is worked well in the region of magnetic 


| total resistance in the field winding circuit over a fairly wide 


| ampéres at the higher speed. 


| for regulation purposes are those depending upon a slipping 


|are not. In the first place, it is generally expect 


| adopted, provision will be made by builders for direct connection 


would be useless, The practical conclusion is, therefore, that in | 
| 
| 
| 
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Fig. 10 





regulating current can be produced in some part of the machine 
which is quite independent of the external circuit. 

Another interesting self-regulating system is that of Grob, 
shown in Fig. 10. The machine a is separately excited by a 
battery 6, and the field windings ¢ are connected between the 


increase of voltage across the brushes the difference of potential 
at the ends of the windings diminishes, and in consequence the 
strength of the field diminishes. This action rapidly proceeds 
to a limit above which the voltage and output of the machine 
under a given load remains fairly constant at all speeds. The 
system appears to be capable of giving good results, but it | 


| possesses the serious disadvantage that a battery of twice the | 


normal size must be carried in order that one-half may be 
charged whilst the other half is in service. Further, the perma- | 
nent or residual magnetism of the machine seems to prevent a 





Mechanically reg ly —Mechanically regulated 
dynamos depend for their action upon some moving part. A | 
number of different methods of mechanical regulation are known. | 
Whilst only one or two are of any practical value for road 
vehicle service, a few of the more familiar methods are here 
mentioned as objects of interest. In one machine the armature 
is moved axially by a governor, so that the number of lines cut 
out by the armature winding varies practically inversely as the 

In another machine the air gap is widened or contracted, | 


8 

either by the use of governor-controlled hinged pole pieces, or by | 
a conically shaped armature which moves axially under the 
action of a governor between conically shaped pole pieces. 
Sliding masses of iron for varying the flux through the pole 
pieces have also been proposed. The idea of shifting the 
brushes automatically seems to have been popular with inventors, 


machine relatively to fixed brushes has been notified in the Press, | 


constant torque mechanism is adjusted to slip under full load at 
a given speed, then if the load be reduced considerably the speed 
of the dynamo will at once increase, and this will resuit in in- 
crease of voltage, which, although it may be prevented by a 
suitably proportioned battery from becoming excessive, can 
never be avoided. In motor car practice it is common to arrange 
the side and tail lights in series under the control of one switch, 
and the head lights—if two are used—in parallel under the con- 
trol of another switch. To cut out either set of lamps causes a 
big difference in the lamp load, and is, in consequence, attended 
by an increase of speed in the dynamo and of brightness in the 
remaining lamps. It may be urged that variations at the 
lamps can be kept within practical limits, especially when a 
battery is used, but the point which it is here desired to empha- 
sise is that the constant torque device must always be imperfect 


| for motor car service. 


As regards constant speed devices, these usually consist of a 
governor-controlled clutch. An exceedingly good form is one 
constructed by Messrs. Joseph Lucas, Limited. Fig. 12 shows 
a section of the clutch. A driving pulley a is arranged to run 
freely on the armature shaft 6 and is shaped at one end to contain 
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a number of free governor balls c. The latter are supported in 


| slots in a plate d keyed to the armature shaft, and are arranged 
| to bear against the inner surface of a clutch element e which 


whilst secured to the shaft can slide thereon. The inner periphery 
of the pulley is shaped to correspond with the outer coned 


| periphery of the part e, and between the two surfaces is inserted 


a thin ring of vulcanised fibre. Springs f serve to keep the 
clutch in action. At and below a certain speed the mechanism 
revolves as one piece, but above that speed the balls by their 


| centrifugal action relieve the pressure due to the springs between 


the clutch surfaces and enable slipping to occur. There is no 
appreciable separation of the clutch surfaces when in action, but 
simply a variction of pressure. It will be observed that the 
balls are connecteu ic the driven part and not the driving 


| part of the mechanism. 
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if not actually put on the market. A very common method of | 
regulation consists in the use of a field regulator actuated by a | 
governor. This is undoubtedly a simple and practical proce- | 
dure, having one or two possible advantages in its favour, but | 
the difficulty appears to reside in the production of a sufficiently 
simple regulator capable of withstanding the conditions expe- | 
rienced on the roads. Inventors working in this direction | 
usually favour a combination of a governor and a switch arm, 
but obviously this is too complicated and not so good as other 
devices in which a governor is used for performing a different | 
function. For example, the combination of a governor and a 


| slipping clutch gives excellent results and is very simple, as will | 
| be shown hereafter. If a field regulator is to be successful, it | 


must show advantages over the slipping clutch, and in conse- | 


| quence some means other than a governor appears to be required | 


| system might be used in conjunction with an arrangement of | 


| 
for its operation. For this purpose a fixed and moving coil | 
| 


windings whereby a change of current causes the switch arm to 


| take up a new position. The difficulty lies in making such a | 


device sufficiently sensitive without sacrificing durability and | 
immunity from road shocks and vibrations. The electrical | 
condition which a field regulator must comply with is very | 


saturation, and is one which can readily be followed in an auto- 
matic regulator. Fig. 11 shows the relation between speed and 


range in the particular shunt-wound machine upon which the 
experiment was made. Doubtless by appropriate modification 
of design the range could be much increased. Further, any 
slight departure from the straight line could readily be allowed 
for in the arrangement of the regulator coils. In the experiment 
represented in Fig. 11, the volts remained consistently at 12, 
whilst the ampéres increased from 4.5 at the lower speed to 6 


The most important of mechanical devices hitherto produced 


drive. These are divisible into two classes, which are charac- 
terised respectively by constant torque and constant speed. 
Engineers have long been familiar with a notable instance of 
constant torque in the Stone machines, which employ a clipping 
belt. In view of the extensive use and excellent service of these 
for railway train lighting, it is natural to consider whether they 
are equally applicable to motor car lighting. Apparently they 
that as soon 
as electric lighting on motor vehicles becomes extensively 


of the dynamo to the engine, as for the magneto. This would at 
once make the use of a belt inconvenient, if not impracticable. 
In the second place, a constant torque device is wrong in principle 
for motor car lighting. No doubt tolerably good results could 
be obtained, but development could never reach perfection on 
account of the inherent unsuitability of the device for this par- 
ticular service. The problem before the designer is to keep the 





As might be expected, a jerkiness of action is a common fault 
in slipping clutches at the critical speed owing to the difference 
between static and kinetic friction, and a drop in speed is often 


| experienced at the instant when slipping begins; or, in other 
| words, the clutch can continue to accelerate the speed of the 
| armature beyond the maximum speed for which the clutch is 
| adjusted, but as soon as slipping sets in the speed drops and 
| remains tolerably constant at all superior speeds of the driving 


pulley. Messrs. Lucas have avoided this defect by arranging 
for ample lubrication of the clutch surfaces so that they are 


| always separated by a thin film of oil. By this provision the 


instant at which slipping occurs becomes practically imper- 
ceptible. and an extremely smooth action is obtained. Fig. 13 
illustrates the results of a series of tests made on a Lucas dynamo 
fitted with a clutch of the type above described. It will be 
observed that the maximum output remained perfectly steady. 
With variation of load an increase of the maximum dyramo 
speed was obtained and aconsequent increase of voltage. When 
supplying current—3.8 ampéres—to two 12-volt head lights and 
three 4-volt side and tail lights the maximum voltage was 13. 
On cutting out the side and tail lights the voltage increased to 
13.6, whilst on cutting out the head lights—leaving the others 
in service—the voltage rose to 14. The variation is not serious, 
but it serves to show that in some degree the governor-con- 
trolled clutch possesses the same characteristic as the constant 
torque clutch. This difference must be observed, however, 
namely, that by increasing the sensitiveness the speed variation 
under varying loads can be made much smaller in the governor- 
controlled clutch than in the constant-torque clutch. It is 
doubtful, however, whether anything is to be gained by deve- 
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loping the mechanism beyond a certain point, seeing that, even 
with a perfect mechanism, it is practically impossible completely 
to avoid variations of voltage with variations of load owing to 
conditions existing in the dynamo and battery. Such results 
as those obtained in the tests referred to are sufficiently good for 
practical purposes. As with other machines, the Lucas dynamo 
is arranged to work in conjunction with a battery, supplying 
into the latter about 2 ampéres when the maximum output is 
reached. When the clutch is adjusted to suit the particular 
lamps and battery which it is required to supply, the cutting out 
of the battery involves a large—though restricted—increase of 
voltage in the lamp circuits. This is, however, not so serious as 
in the electrically regulated systems described, and would not 
render it impossible to use the lights in the event of a mishap to 
the battery. 

Much controversy is centred at present on the relative merits 
of the mechanically and the electrically regulated machines 
which are capable of complying with service conditions, and this 
is likely to increase, not because the machines of either system 
are predominantly superior to those of the other, but because the 
advantages of each are fairly evenly balanced. It is a significant 
fact, however, that in spite of the enormous amount of work 
which has been done in the development of electrical systems of 
regulation for train lighting, the mechanicalisystems of reguls- 
tion appear to be the most extensively used. 
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Batteries.—Much, if not all, the variation experienced in the tho | FRIDAY, JANUARY 26rn. 


speed variation is due to the battery. 


peas for some time. 


the battery has been standing for a considerable period, e.g., over- | 
night. Where a moderate current is directed into the battery, | motives,” 


At different times 
a voltages are obtained when a machine is run at a given | and Reflectors,” Mr J. S. Dow. 
d. If the battery is fully charged a higher voltage is 
tained, and a lower voltage after the battery has been working 
Different results are also obtained after| Tur InstrruTion or Locomotive ENGINEERS.—St. Bride’s 
} “ Application of Superheated Steam to Loco- | 


BATTERSEA ee ge oe —Battersea Park-road. ‘‘ Shade 


7.30 p.m. 
SATURDAY, JANUARY 27ru. 


Institute. E.C. 


Mr. H. P. Bray. 4.45 p.m. 


and the battery is sufficiently large to supply the lamps with 


current for a lengthy interval without the dynamo, the varia- 
tions are not large—from 1 to 2 volts—but sufficient to make a 
noticeable difference in the brightness of the lamps until normal 
This suggests, therefore, that | 7 


conditions have been regained. 
improvements are required in the batteries. 


Conclusion.—In conclusion the author desires to express his | } 
thanks to the makers who have placed their machines at his | 
service, and also to Mr. Edward C. R. Marks for facilities gener- 
ously given in carrying out the tests in the Marks and Clerk | 


Laboratory at Birmingham. 
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BaTTERSEA PoLyTEecHNIc.—Battersea Park-road. ‘‘ Prac- 
tical Lighting Problems,” Mr. J. S. Dow. 7.30 p.m. 
THURSDAY, FEBRUARY 22np. 
CARPENTERS’ Ha.ui.—London-wall, E.C. ‘‘The English 


Mr. W. H. St. John 
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THURSDAY, 

CARPENTERS’ Hati.—London-wall, E.C. 

| London,” Mr. Banister F. Fletcher. 8 p.m. 
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CALENDARS AND DIARIES FOR 1912. 





ANOTHER collection of calendars and diaries for the present 
year has reached us. From the Campbell Gas Engine Company, 
of Halifax, we have received a useful wall calendar with large 
daily tear-off sheets.—An excellent calendar mounted or a 
stiff card is to hand from J. and E. Wright, Limited. This 
has monthly tear-off sheets, not only for the present year, 
but also for the succeeding years up to the end of 1915.—From 
the firm of Joseph Westwood and Co., Limited, of Napier- 
yard, Millwall, we have received a calendar mounted on a stiff 
| card, which bears an excellent picture of Rochester Bridge. 
| —The Submarine Signal Company, Friars House, New Broad- 
| street, London, E.C., has sent a neat and somewhat novel 
| type of wall calendar. It has monthly sheets which are enclosed 
in a strong case, the sheets being pulled out at the top at the 
end of each month. The sheets bear pictures of the various 
ships which the company has fitted with submarine signal 
Se: —A large and attractive wall calendar with monthly 
tear-off sheets has been sent by the British Thomson-Houston 
| Company. Thiscalendarissimilar to the oneissued by the company 
| last year, each sheet bearing a picture of some machine or piece of 





Chemical Trades Journal and Chemical Engineer, of 265, Strand, 
W.C., have sent a large wall calendar with monthly tear-off 
sheets.—Calendars with monthly tear-off sheets are also to hand 
from the firm of R. Y. Pickering and Co., Limited, of Wishaw, 
| near Glasgow, and W. A. Walker and Co., of 38, Victoria- 
street, Westminster, 8.W.—The ‘City Diary and Almanack, 
1912,” size 8}in. by 5}in., ruled three days to a page, with 
columns for memoranda and cash, interleaved with blotting, 
strongly bound, contains useful information concerning the 
City. It is published by the City Press, of 148 and 149, Aldersgate- 
street.—The “‘ Architects’ and Surveyors’ Diary, Directory and 
Price-book for 1912” has also reached us. This is published by 
Waterlow Brothers and Layton, Limited, of 24 and 25, Birchin- 
lane, E.C.—A useful little desk scribbling pad in a cover that 
makes sure of its not being lost has been sent to us by J. W. 
Brooke and Co., Limited, of Adrian Works, Lowestoft.—We 
have received from Cammell Laird and Co., Limited, a leather 
bound pocket diary which contains useful data as to weights o 
metal, metric equivalents, and so on. 


RESEARCH IN MECHANICAL ENGINEERING: BRYAN DONKIN 
Funp.—Notice is given by the Institution of Mechanical Engi- 
neers that applications for grants in aid of original research in 
mechanical engineering should be sent to the Council before 
October 31st, 1912. The second award will be made in February, 
1913, and the amount available will be about £34. The condi- 
tions of the award are as follows : —The Bryan Donkin Award, 
consisting of the interest on the sum of £360 6s. 6d., is made 





THE INSTITUTE OF SANITARY ENGINEERS. Nines Hall, S.W. 
‘* Smoke Abatement,” Mr. Lawrence W. Chubb. 8 p.m. 

Roya Society or Arrts.—John-street, Adelphi. Cantor | 
Lectures, ““ Ocean Waves, Sea Beaches, and Sandbanks,” Lec- 
ture No. I., Mr. Vaughan Cornish. 8 p.m. 


WEDNESDAY, JANUARY 24ru. 
CARPENTERS’ Hatyi.—London-wall, E.C. ‘‘ The Unity and | 
Difference in Art and Craft,” Mr. Thackeray Turner. 7.45 p.m. 
Roya Society or Arts.—John-street, Adelphi. “‘“A New 
Process for Hydraulic Separating and Grading,”’ Mr. W. J. Gee. | 
8 p.m. 


| 
| 
| 
| 





| will be considered by a committee specially 


trienially. 
devoted to assisting original research. All applications received 
appointed by the 
| Council for that purpose, which will make seotepineniBetions to 
| the Council upon the apportionment of the sum available. 
| If this committee considers that none of the applications is 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Iron Trade Quarterly Meeting. 


| THE tone was strong and optimistic at to-day’s (Thurs. 
| day’s) Birmingham quarterly meeting, and in spite of labour 
troubles and unrest among the miners, iron and steel masters 
are distinctly hopeful of a further substantial trade improve- 

| ment in 1912. On few occasions have makers turned the year 
with so many contraets in hand, and many of them, _ ularly 
| in the bar trade, are booked up beyond March. The upward 
| movement in prices, which commenced in the closing mont}, 
of last year, still continues, and several further advances were 






Colonial | made this week. 


The Advance in Marked Bars. 

The alteration of the basis for marked bars leaves the 
standard £8 10s. With their traditional caution the list houses 
| remained immovable till the price of merchant bars had advanced 

to within about £1 of their standard. It is usually considered 


‘London: An | that marked bars are worth £1 10s. more than merchant bars. 


The new basis for Earl Dudley’s iron becomes £9 2s. 6d. per ton, 

and the new prices of other makers are as fully set out last week. 

Hoops of the “ list’? houses become £9 as the basis, and boiler 

plates £9 10s. basis. Angles and tees are £9 (basis), £10 best, 

and £11 double best. John Bradley and Co.’s bars become, it 
| is noteworthy, £10 as the basis, or £1 10s. per ton above the 
| price of any other of the marked bar houses. 


“ Day- | 


) Merchant and Common Iron Buoyant. 

Second-class bars on quarter day were very steady at 
£6 17s. 6d. at works, and £7 delivered by boat. Nut and bolt 
qualities made £6 13s. 9d. to £6 15s. delivered. Imports of 
Belgian iron have diminished practically to vanishing point. 
Consumers who have made contracts on the Continent again 
complained to-day in Birmingham that they were unable to get 
deliveries, and therefore are accordingly thrown back on the 


“Colour | hc.ne market, and have to pay the increased prices now ruling. 


It is very gratifying that current values of Staffordshire common 

bars have improved from the low level of £6, and even £5 16s. 3d., 

at which they were down in the worst part of last year, when Bel- 

gian iron was competing at the distressing figure of £5 8s. and 

£5 10s. per ton. Gas tube strip was to-day quoted on’Change 

at the increased figures of £6 17s. 6d. to £7 per ton, and merchant 
| hoops were £7 5s. to £7 10s. per ton. 


Galvanised Material. 

Galvanised sheets show a little tendency to greater 
firmness. They are quoted at £11 5s. to £11 10s., and makers 
are not disposed to shade prices. An advance in American 
makes of galvanised sheets has strengthened the export market 
Hard sheet 

for galvanising realise £7 15s. to £7 17s, 6d. for doubles. Spelte: 
| is selling at about £21 10s. for hard sorts delivered Birmingham, 
but business is not good just now, consumers seeming to have 
largely covered their requirements. The exports of galvanised 
sheets during December are returned at 50,000 tons, as com 
pared with 49,000 tons in December, 1910, while the value 
was £613,240, compared with £620,880 in December, 1910 
For the whole year the value of the shipments of galvanise 
material was £7,617,000. which contrasts with £7,425,000 for 
1910. The returns constitute a record, but they might have 
been still better. 


Dear Pig Iron. 

Pig iron prices were to-day higher than they wer 

a few weeks ago, the advance on common forge and part-mine 
| iron ranging from Is. to 2s. 6d. per ton. Buying of pig iron 
has proceeded steadily, end most consumers have covered 
their requirements to the end cf the current quarter. Bui 
ness has been offered to smelters over the haif year, but few 
of them care to commit themselves so far. Staffordshire 
common was quoted at 5ls.; part-mine iron, 53s. to 54s.: 
Northamptonshire, 52s. to 53s.; Derbyshire, 54s. to 55s.; and 
North Staffordshire forge, 54s. to 55s. Following the advance 
in marked bars and the advance in all-mine hot-air pigs noted 
last week, the Cold Blast Iron Association has now officially 
raised quotations 5s. per ton. This brings the figure up to 

120s. per ton. 


Steel. 

Very active conditions still prevail in the steel trade, 
and mills producing sectional material are very busy. Large 
sales of joists have been made recently, and in some quarters 
an early advance in the price from £6 10s. is predicted. Bes- 
semer bars and billets are £5 5s. per ton and Siemens sorts 
£5 7s. 6d., and occasionally £5 10s. as a quotation. 


Advance in Chilled Roll Prices. 


An immediate effect of the increase in best pig iron 
prices has been an advance, determined upon by the South 
Staffordshire ironfounders, in respect of chilled and grain 
rolls. A meeting was held, fully representing local founders, 
when it was decided to advance prices 10s. per ton, with slight 
| variations according to cireumstances, and also to abolish 
a usual trade discount of 2} per cent., thus making all prices 
net. This advance has been considered overdue, but it hax 
long been the custom to act conjointly with the makers of 
| marked bars. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday 


Quieter Tone in Pig Iron. 


THE attendance on the Iron Exchange was, if any- 
| thing, above the average, but pig iron ruled quiet and prices 
generaily showed little or no quotable change. Finished iron 
and steel generally steady. Copper: Sheets, tough ingots 
and best selected dearer. Sheet lead unchanged. English 
tin ingots lower. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 56s. 6d. to 57s.; 
Staffordshire, 57s. 6d. to 58s.; Derbyshire, 57s. 6d. to 58s.; 
| Northamptonshire, 57s. 4d.; Middlesbrough, open brands, 
prompt, 59s. 4d. to 59s. 10d.; January—March, 60s. Scotch : 
Gartsherrie, 65s.; Glengarnock, 63s.; Eglinton, 62s. 6d., de- 
| livered Manchester. West Coast hematite, 67s. to 67s. 6d.; 
East Coast ditto, 66s. to 66s. 6d., both f.o.t. Delivered Hey- 
sham: Gartsherrie, 63s.; Eglinton, 60s. 6d.; Glengarnock, 
| 6ls. Delivered Preston : Gartsherrie, 64s.; Egiinton, 61s. 6d.; 
Glengarnock, 62s. Finished iron: Bars, £7 5s.; hoops, 
£7 12s. 6d.; sheets. £8 15s. Steel: Bars, £7 to £7 10s.; Lanca- 
shire hoops, £7 12s. 6d.; Staffordshire ditto, £7 17s. 6d.; sheets, 
£8 5s. to £8 10s; boiler plates, £8 to £8 5s.; plates for tank, 
girder and bridge work, £7 5s. to £7 10s.; English billets, £5 10s.; 
to £5 15s.; foreign ditto, £5 2s. 6d.; cold drawn steel, £9 7s. 6d. 
to £9 12s. 6d. Copper: Sheets, £80; tough ingots, £68 10s. 
to £69; best selected, £70 to £70 10. per ton. Copper tubes, 








93d.; brass tubes, 8d.; condenser, 9d.; brazed brass tubes, 
9}d.; rolled brass, 74d.; brass wire, 7$d.; brass turning rods, 


| 7§d.; yellow metal, 6}d. to 6§d. per pound. Sheet lead, £19 10s. 
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to £19 15s. per ton. English tin ingots, £196 per ton. Alumi- 
nium, £60 to £62 per ton. 


The Lancashire Coal Trade. 

The lock-out in the cotton trade is causing some 
anxiety amongst coal owners and merchants. Demand for 
slack and engine fuel generally is necessarily dull, and there 
js not @ season’s inquiry for house coal. Shipments, however, 
continue good. 


Manchester University Engineering Department. 
Professor Petavel has sent me a prospectus of a series 
of instructive lectures on special engineering subjects which 
are to be given during January and February at the University. 
They include the following subjects :—‘‘ Experimental Research 
and Engineering Practice,’”’ two evenings, by Sir William White ; 
“Modern Systems of Town Drainage,” three evenings, by 
Mr. T. de Courcy Meade; “‘ The Rating and Power of Internal 
Combustion Engines,” one evening, by Mr. Dugald Clerk ; 
and ‘‘ Centrifugal Pumps,” two evenings, by Dr. E. Hopkinson. 
The lectures will be spread over eight ev g i 


comi 


THE ENGINEER 





53 








at 16s. 6d. to 27s. 6d. per ton. East Coast coke is quoted at 
21s. to 22s. 6d. per ton, and South Wales coke is at 21s. per ton, 
the demand being steady. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
General Conditions. 

Work has now been generally resumed after the holi- 
days, and the activity noted towards the close of last year is 
fully maintained. The outlook in the coal trade is naturally 
causing a good deal of anxiety, and at most of the works the 
process of stocking fuel in case of trouble is being resumed. At 
some of the large works very heavy stocks are already being 
carried. There is nothing in the position of the markets to 
suggest that the tension is very great, and in a good many quar- 
ters it is confidently believed that the whole troubie win be 
eventually settled without a strike. Orders are coming in freely 





on the 18th inst., and deserve to be well attended on account 
of their special interest to engineering students in this district. 


Pneumatic Power in Cotton Mills. 

One of the features of cotton mill engineering at the 
present time is the developments which are taking place in 
connection with the employment of pneumatic power. This 
applies chiefly to the removal of dust, which is so injurious 
to the health of the operatives. Messrs. Dobson and Barlow, 
Limited, of Bolton, are extending the use of pneumatic power 
to a method of delivering cotton from the bale breaker to the 
mixing room in order to dispense with the usual lattice arrange- 
Instead of lattices, piping is employed, commenzing 

assing through to the mixing room, 
over the mixing stacks ond bask to a point near the bale breaker, 
and finally into the dust chamber. Fixed in the piping and 
over each mixing stack is placed a delivery box, arranged with 
a perforated cage, stripping and delivering rollers, and in the 
mouth of the return piping near the bale breaker is placed a 
powerful exhaust fan. As the opened cotton leaves the breaker 
it is drawn through the piping to the delivery boxes, from which 
the cotton drops into the various mixing stacks. Arrangements 
are provided for controlling the supply of cotton into any 
particular mixing, as each delivery box is provided with valve 
mechanism operated by hand levers. One obvious advan- 
tage of the pneumatic system is that it acts as a cleansing agent, 
as the cotton comes into contact with cages in the delivery 
boxes and allows the dust and dirt to be sifted out. In this 
way not only is the cotton deprived of its dust, but the atmos- 
phere is also purified. Another advantage claimed for this 
system over the lattices is that it can take the cotton from any 
part of the bale-room and deliver it to the mixing-room, no 
matter in what position in the mill the latter may be placed. 
A plant of this description has been in successful operation 
for some time in the Alder Mill, at Bedford Leigh, Lancashire. 
The makers are extending the system further to feeding the 
cotton from the mixing-room to the openers in the scutzhing- 
rooms, 


ments. 
at the bale breaker and 


Water Divining at Haslingden. 

During a Local Government Board inquiry at Has- 
lingden last week, the borough surveyor, Mr. J. 8. Green, said 
he knew the Local Government Board did not give much 
credence to water diviners, but in Haslingden repeated experi- 
ence justified the Corporation in employing this method of 
finding water. Quite a number of firms in the town had ob- 
tained large supplies of water which were indicated by diviners, 
and which showed no diminution. The Town Council, follow- 
ing the advice of a diviner, sunk a bore-hole and laid down 
a pump within the grounds of the municipal buildings in order 
to obtain a water supply, but in this case the supply gave 
out in six months. According to the diviner, the source tapped 
was an overflow from some other underground basin, and he 
indicated water on the other land held by the Corporation, 
from which they had for nine months raised over 49,000 gallons 
a week without diminution. The cost of this supply was £52 
a year, against £108 for an annual supply from the Bury and 
District Water Board. 


Cotton Trade Lock-out. 

Over 400,000 looms are now at a standstill, and in 
the spinning trade short time is being worked. Sir George 
Askwith’s efforts at bringing about a settlement have ended 
ineffectively,as was expected. The general opinion is that the 
trade union must abandon its claim to dictate to the employers 
who they shall employ in the weaving sheds. 


Barrow-1N-FurRNEss, Thursday. 
Hematites. 

The condition of the hematite pig iron trade of this 
district is without material change. There has not been a great 
amount of new business done during the week, but at the same 
time smelters all through the district are pretty well off for 
orders, and can easily dispose of the whole of their make of iron. 
There are twenty-four furnaces in blast. Steel makers locally 
and on home account generally are taking most of the make. 
Locally a good tonnage is used every week, and this is likely to 
continue, whilst from outside sources a better business is looked 
for. Prices are unchanged on the week, with makers quoting 
67s, per ton net f.o.b. for parcels of mixed numbers of Bessemer 
iron. For special sorts of iron there is a steady demand. In 
warrants there is nothing being done. Sellers are quoting 64s. 6d. 
per ton net cash, with 64s. 9d. per ton at a month. Warrant 
stores are tightly held, and represent just over 50,000 tons. 


Iron Ore. 

For iron ore there is a good steady demand alike on 
local and outside account. Best qualities of ore run up to 
22s, 6d. per ton net at mines. Spanish ore was landed in Barrow 
last week to the extent of 11,000 tons. The current quotation 
for this class of ore is 21s. to 22s. 6d. per ton delivered for best 
sorts. 


Steel. 

The steel trade is actively employed in the rail depart- 
ments. This is the case both at Barrow and at the various 
works at Moss Bay. Good outputs are being maintained and, 
deliveries are being made to home buyers and cargoes dis- 
patched overseas. The demand for rails is steady without 
being particularly brisk, with heavy sections at £5 12s. 6d. to 
£5 15s. per ton. Light rails are at £6 10s. to £6 15s. per ton. 
Tin bars are a quiet trade at £5 2s. 6d. per ton, and hoops are a 
fair business at £7 15s. per ton. There is a good full all-round 
demand for steel shipbuilding material, but no business is being 
done locally. 


Shipbuilding and Engineering. 

These trades present no new features. Every depart- 
ment is busily employed, and likely to remain so. Much satis- 
faction is felt in Barrow at the highly successful trials of H.M.S. 
Lion, the machinery for which was made by Vickers Limited. 
A similar cruiser, the Princess Royal, is fast approaching com- 
pletion at Barrow. i 
type of warship, will be launched from the Barrow yard at the 
end of March. 


Fuel. 
For coal there is a good steady demand, with steam 
Sorts at 12s, 6d, to 16s. per ton, Domestic coal is in good demand 





The Japanese cruiser Kongo, a similar | 





to manufacturers of all kinds of engineers’ requisites, and there 
is no doubt that prospects are bright in general trade, provided 
labour troubles are avoided. With very few and unimportant 
exceptions local works are fully employed. Prices continue to 
show a firm tendency in steel, pig iron and coal 


The Coal Trade. 

Current quotations of best steam coai are being well 
maintained, and the market is all round much firmer than is 
usually the case at this period of the year, when shipments are 
on a reduced scale. Largely this is due to the unsettled labour 
outlook, and also to the fact that shippers are taking a good 
tonnage and industrial requirements show a continuous expan- 
sion. As already reported, a big weight of railway coal has been 
contracted for at an advance of Is. 3d. per ton on the basis of 
10s. pér ton at the pits, and for shipping contracts over the 
coming season collieries are quoting advances of Is. 6d. per ton. 


Coke. 

The demand for blast furnace coke is well maintained, 
with quotations showing a very firm tendency at 12s. 6d. to 
13s. per ton at the ovens for best washed qualities. Three 
months’ contracts are being effected at these figures. 


House Coal. 

If anything, the house coal market is firmer on the week, 
but there is no unusual movement. At the same time the 
demand is better as a result of the more wintry weather. London 
merchants are taking larger quantities on contract. 


Pig Iron. 
The pig iron trade has opened the year with prices on 
a firmer basis, and consumers more willing to pay the higher 
prices demanded. Forge iron is in particularly keen request, 
and some fairly large orders have been booked for Lincolnshire 
sorts. Deliveries are being taken readily by steel manufac- 
turers. 





NORTH OF ENGLAND. 


(From our own Correspondent.) 
Cleveland Pig Iron. 

THE year began with an excellent legitimate business 
being done, but unfortunately that has been checked this week 
by the springing up of a speculative movement in the warrant 
market which has led to very erratic fluctuations in prices. 


days, and whereas the year opened with warrants at 50s. 3d. 


per ton, rising on Wednesday of last week to 50s. 8d., they have | 


fallen back this week to 49s. 3d. cash buyers, or Is. 5d. in a week. 
On Wednesday this week another buying movement appeared, 


some of those who had sold thinking it wise to cover, and that 


led to the price rising 4d., with the probability of its advancing 
as rapidly as it previously had fallen. The prospects of legiti- 
mate trade are as encouraging as ever, but naturally consumers 
will not buy as long as warrant prices are so unsettled. The 
professional speculator has now directed his attention to the 
warrant market, and his advent, in the general interests of the 


trade, is generally much deplored, for he is a source of weakness. | 


The least adverse news frightens him, and he throws his iron 
upon the market with the idea of clearing out near the top, but 
his action mostly results in disorganising the market and bring- 
ing prices down witha run. Producers in the early part of last 


week were realising 51s. per ton for January f.o.b. deliveries of | 
No. 3 Cleveland pig iron ; this week 50s. has been the quotation, | 


and it has not been véry easy to get that with warrants at so 
much less. No. 1, which is somewhat scarce, is at 53s. 6d per 
ton for January delivery ; No. 4 foundry and No. 4 forge at 
49s. 6d., and mottled and white at 49s. On the whcle makers 
are well off for contracts for execution over the first quarter of 
the year, and if it were not for the warrant market business 
would go on steadily, and prices move up without any serious 
“set backs ”? such as that which is being experienced this 


week. Exports continue good, though not so large as last | 


month, and stocks in the public stores are still declining, 


so that the statistical position is most encouraging, and does | 


not justify the lower prices that have ruled this week. 


Hematite Pig Iron. 
The East Coast hematite pig iron market continues 
very steady, and is not at all affected by the rapid and erratic 


fluctuations of the warrant prices, the quotations for hematite | 
being influenced mainly by the course of legitimate business, as | 
there are no East Coast hematite warrants in the public stores. | 
Consumers of hematite iron have bought very heavily during | 
the last few weeks, and makers are very comfortably situated 


as regards orders for execution over the currenthalf-year. This 


week there is not much purchasing, but producers can well afford | 


to wait until another buying fit cornes on, especially with the 
steel industry so active and promising ; indeed, there is good 
reason to believe that 1912 will be a record year for the steel 
manufacturers, and that will en:ure a good time for ail who 
supply them with materials. For mixed numbers hematite 


pig iron some makers have been realising 66s. 6d. per ton this | 


week for January delivery, but the general price has been 66s., 
a rise of 5s. 6d. since middle November, while for delivery over 
the first quarter of the year 67s. 6d. has become the price. 
Makers of hematite iron in this district realise relatively higher 
prices than the producers of ordinary Cleveland iron, the latter 
having their rates kept down by the competition of warrants. 


Ironmaking Materials. 

There is a decidedly upward tendency in the prices of 
all iron-making materials, but for the current quarter there will 
be no change in the cost of their conveyance over the North- 
Eastern Railway. The railway rates for them in this district 
are regulated, like the wages of blast furnacemen, &c., by the 
average net price realised by the ironmasters for their Cleveland 
No. 3 pig iron, rising or falling 1 per cent. for each advance or 
decline in such realised price. Ironmasters are, as a rule, some- 
what bare of stock of foreign ore, but yet they refrain from order- 
ing further supplies. It is believed that they cannot continue 


this attitude for more than a short time forward, and therefore | 


merchants are not prepared to reduce their quotations, especially 
in view of the high rates of freight. Bilbao to Middlesbrough 
being at 5s. 9d. and Carthagena to Middlesbrough 7s. For 


The | 
speculators, indeed, have had a rare time during the last few | 


Rubio ore the general quotation is 21s. 6d. per ton delivered 
Middlesbrough wharves, but so far 21s. seems to have been the 
highest that has been paid. The supply of coke now is hardly 
equal to the requirements, as so much of the coal usually used 
for coke making is being sold for other purposes on account of 
the better prices realisable. Quite 17s. per ton must now be 
paid for furnace coke delivered at Middlesbrough or equal 
thereto during the current half-year. 


Realised Price of Cleveland Pig Iron. 


It has been officially reported to the Cleveland Tron- 
masters’ Association and other parties concerned by the public 
accountants who have examined the bovks of the makers, 
that the average net price realised by the makers for the No. 3 
Cleveland pig iron delivered by them in the last quarter of 
1911 was 47s. 4.61d. per ton, or 1. 38d. Jess than in the previous 
quarter, and the poorest figure for several years. In accord- 
ance with the wages sliding scale arrangement, the rates to 
be paid to blast furnacemen in the North-East of England 
have been reduced .25 per cent., to date from Saturday last. 
Some increase in the realised price was !ooked for, as the quoted 
prices showed some improvement, the average for No. 3 in 
October being 46s. 7.75d.; in November, 47s. 4.31d.; and in 
December, 49s. 4.2d.; the average over the whole quarter 
being 47s. 9.46d., against 47s. 1.3d in the previous quarter. 
The average quotation for No. 3 'leveland pig iron over 1911 
was 47s, 8.24d. per ton, aga’nst 50s. 2.57d. in 1910, and the 
average realised price fo 1911 was 48s. 4.5ld., against 
50s. 6.03d. The average ealised price last year was the 
worst since 1904, and the average quotation the worst since 
1905, and both blast furnacemen’s and ironstone miners’ wages 
fell 3} per cent., whereas in most other industries wages were 
advanced. : 


Manufactured Iron and Steel. 

General activity is reported in the manufactured 
iron and steel industries, and nearly all the works are running 
to their fullest capacities, while the order books are excellently 
well filled. Further advances of prices are reported this week. 
Thus steel bars are raised to £6 10s., steel hoops to £6 1é5s., 
and steel strip to £6 12s. 6d., all less 24 per cent. f.o.t. Rivet 
bars have been advanced 10s. per ton, while iron ship rivets 
are firm at £7 10s., less 24 per cent. Manufacturers are realis- 
ing £7 for steel ship plates, and £6 12s. 6d. for steel ship angles, 
£6 12s. 6d. for iron ship plates, and £7 for iron ship angles. 
Common iron bars are firm at £7, less 24 per cent. Palmer’s 
Shipbuilding and Iron Company has granted 24 per cent. 
advance of wages to the men “employed on its gas-producing 
plant at Jarrow-on-Tyne. In the roll turners’ department 
at the Cargo Fleet steel works there has been a dispute which 
has been referred to arbitration. 


Shipbuilding. 

Operations have lately been seriously disturbed at 
the shipyards of this district, owing to a dispute which has 
cropped up on what is known as the discharge note system. 
Strikes occurred at four of the yards, and at several shipyards 
on Tyneside many of the men, including a number of tronworkess, 
| handed in their notices. The agitation, which started first 
| last week at one of the Sunderland yards—Messrs. Austin’s 
| --extended rapidly and promised <o give rise to very serious 
| trouble. The discharge note system, it may be said, was intro- 
duced under an agreement w'‘th the shipbuilding employers 
some two years ago, but it soon became very unpopular. The 
arrangement was that when a man leaves the employ of one 
shipbuilder he is given a discharge note, and on his present- 
ing himself for work at another yard the discharge note is re- 
| quired by the new emp!oyer as a certificate of the man’s charac- 
| 








ter and fitness. The employers introduced the system with 
a view to preventing men leaving work before they had satis- 
factorily finished a job, but the men declare that the system 
| is inquisitorial and invests too much authority in the yard 
foremen who fill in the notes. At the time this agreement was 
| made a movement in favour of the system was in progress, there 
| being in many quarters a demand that employers should be com- 
| pelled to furnish men on leaving with practically a ‘‘ character ”’ 
| note. But soon it was found that the system didnot work satisfac- 
| torily, and the federated trades requested the employers to 
| abolish the system. Till lately the matter has not come much 
| to the front, because work being so plentiful there has not 
| been much migration of the men. Some time ago the federated 
| trades, representing the whole of the workmen in the shipyards, 
| requested the employers’ federation to meet them for the 
| purpose of discussing the question of abolishing the system, 
| but the employers did not see their way to grant facilities for 
|} such discussion. The executive council of the federated 
| trades then decided to take steps which would compel the em- 
| ployers to withdraw the system, or at any rate to discuss the 
| question. The men’s unions, to bring the matter to a head, 
issued notices calling upon their members to decline to accept 
| or give discharge notes after January Ist. Messrs. Austin, 
when taking on new men last week, called for their discharge 
| notes, and then the trouble began, for the other hands at the 
yards struck in support of the men who had carried out the 
instructions of their union. Work was suspended at the 
yards of S. P. Austin and Sons, Limited, Sunderland; Sir 
James Laing and Sons, Limited, Sunderland ; the Sunderland 
Shipbuilding Company, Limited, Sunderland; W. Dobson 
| and Co., Limited, Walker-on-Tyne; Sir W. G. Armstrong, Whit- 
| worth and Co., Walker shipyard, Newcastle-on-Tyne; and 
Scott’s Shipbuilding and Engineering Company, Limited, 
| Greenock. On Monday there was a conference at Carlisle 
| between representatives of the Shipbuilding Employers’ Federa- 
| tion and the Workmen’s Federation of Trades from the Clyde, 
Tyne, Wear and other districts. Ultimately, it was mutually 
agreed that a conference to discuss the question of discharge 
notes should be held on Thursday next week, January 18th, 
between the employers’ and men’s representatives on con- 
dition that work in the yards that were idle should be at once 
resumed ; also that in these yards the use of discharge notes 
is suspended pending the conference ; and that in all other 
| yards the system continue in force as at present, and that a 
special arrangement be made to meet the case of any workman 
not in possession of a discharge note. The turmoil has spread 
much more rapidly than any one could have anticipated, but 
there is reason to believe that the matter will be settled without 
any further stoppage of work. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Pig Iron Warrant Market. 

THERE has been an active business this week in pig 
iron warrants, but prices have been somewhat irregular. ‘The 
threatening aspect of the labour market, with less assuring 
advices from abroad, served to arrest the upward progress of 
prices early this week. Since last report business has been done 
in Cleveland warrants from 50s. 8d. to 59s. 24d. cash, 51s. to 
49s. 44d. one month, and 5ls. 74d. to 49s. 114d. three months. 
Sales of Cleveland iron have also been made at 50s. 04d. for 
delivery in eleven days, and 50s. 24d. twenty-six days. Cum- 
berland hematite warrants were also lower at 64s. 44d. cash and 
64s. 9d. for delivery in one month. Speculative business has 
developed considerably during recent weeks, and the market is 

| therefore subject to larger and more frequent fluctuations in 
| prices. The arrivals at Grangemouth of pig iron from Middles- 
brough and district amounted to 6248 tons, showing an increase 
of 1873 tons over the quantity received in the corresponding 
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week of last year. Merchants are reported to have received 
offers of American pig iron for delivery at continental ports at 
orices, ¢.i.f., which are calculated to undersell Cleveland pig iron. 
Vith the present condition of the freight market it is not easy 
to see how business of this deseription can be done. 


Business in Scotch Pig Iron. 

As consumers in Scotland have only just started again 
after the New Year holidays, the demand for pig iron has been 
moderate, but the recent quotations are well maintained. Free 
at ship at Glasgow, Monkland is quoted, No. 1, 58s. 6d.; No. 3, 
57s. 6d.; Carnbroe, No. 1, 64s.; No. 3, 50s.; Govan and Calder, 
Nos. 1, 64s.; Nos. 3, 59s.; Gartsherrie, No. 1, 64s. 6d.; No. 3, 
59s. 6d.; Summerlee, No. 1, 64s. 6d.; No. 3, 60s. 6d.; Langloan, 
No. 1, 65s.; No. 3, 60s.; Coltness, No. 1, 82s. 6d.; No. 3, 60s. 6d.; 
Eglinton at Ardrossan or Troon, No. 1, 58s.; No. 3, 57s.; Glen- 
garnock at Ardrossan, No. 1, 65s.; No. 3, 60s.; Dalmellington 
at Ayr, No. 1, 59s.; No. 3, 57s.; Shotts at Leith, No. 1, 65s.; 
No. 3, 60s.; Carron at Grangemouth, No. 1, 65s. 6d.: No. 3, 
60s. 6d., per ton. The shipments of Scotch pig iron in the past 
week reached only 2674 tons, being 1048 tons less than in the 
corresponding week. There are now 85 furnaces in blast in 
Scotland, compared with 86 twelve months ago. 





Finished Iron and Steel Trades. 

The resumption of work after the New Year holidays 
was not general or uniform. At some works the men returned 
promptly on Monday, but at others it was Tuesday, and even 
Wednesday, before operations were in full swing. Part of the 
delay in getting fully to work again has also been due to the 
time required for the execution of necessary repairs. But in the 
latter part of the week a good output was secured at both iron 
and steel works. It is gratifying to note that in most instances 
order books are well filled, without taking into account the new 
business done this week, which admittedly has been only of 
moderate proportions. Makers of malleable iron generally 
decline to fix up work at the rates hitherto prevailing. The 
basis price is now by general consent £6 5s. for crown bars, 
less the usual discounts, and it is reported that this will only be 
taken for near delivery. From 2s. 6d. to 5s. more is asked for 
anything beyond the next few weeks. The position of the steel 
trade is strong. A large amount of shipbuilding steel has yet to 
be dealt with, and additional orders for a heavy tonnage are in 
sight. The question of whether a further advance should be 
made in prices was under discussion informally in Glasgow 
Exchange this week. Such an advance has already been made 
in England, but the opinion has been strongly expressed that 
there might be a danger of arresting the inflow of orders by a 
too rapid advance in prices. The matter is, however, still 
under consideration. Current quotations are for steel angles, 
£6 15s.; ship plates, £7 2s. 6d.; steel bars, £7 15s.; and boiler 
plates, £7 17s. 6d.; all less 5 per cent. discount for delivery in 
the Clyde district. The Clyde Shipbuilders’ Association has 
sent a communication to the Scottish Steel Makers’ Association, 
in which it points out that the scheme of rebates is unsatis- 
factory in certain of its particulars, and it is expected that a 
conference on the subject will be held between the representa- 
tives of the two bodies at an early date. It is reported that a 
good export business in steel is being done with merchants, and 
the outlook is altogether very encouraging. 


The Coal Trade. 

The coal markets have been strong during the last 
few days, the home inquiry for household sorts being specially 
active in consequence of the wintry weather. Export orders 
are fairly satisfactory ; but at some of the ports there is diffi- 
culty in getting vessels loaded owing to the irregular working 
of the labourers. It is alleged that the dockers are doing 
less work since their wages were advanced, and that more men 
are required to load vessels than before, when wages were lower. 
The probability of a national strike in the coal trade has not 
occasioned so much anxiety among manufacturing consumers 
as might have been expected. Should a general strike take 
place, it is contemplated that large users of coal will close 
down their works rather than at present make great accumu- 
lations of coal at enhanced prices. This view seems to prevail 
at present, so far as the larger coal users are concerned ; but 
there are smaller consumers who are inclined to make provision 
against eventualities, so that the coalmasters anticipate very 
busy trade in the next few weeks. Steam coal is quoted f.o.b. 
at Glasgow 10s. 6d. to 1ls.; ell, lls. 6d. to 12s.; splint, 12s. 
to 12s. 6d.; washed treble nuts, 10s. 6d. to 10s. 9d.; doubles, 
10s. to 10s, 3d.; and singles 9s. 3d to 9s 9d. per ton. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week's Coal Trade. 

CarpIFF trade proved rather deceptive, for the pre- 
vious week had led most to anticipate a boom, with a decided 
movement in price. Instead of this there was a quieter tone at 
docks and on ’Change, and the coming on of storms again did 
not improve the situation. Among buyers and sellers two ques- 
tions take a prominent place, as affording cause for great caution 
in the trade. The first of these is the strike in Belgium, and the 
second the dispute in the Welsh coal trade, but old authorities 
take a broad view and say that a good deal is due to the tactics 
of buyers, and that good times are yet ahead. This will 
very likely be the case if the question regarding the 
minimum wages be satisfactorily settled. Local journals teem 
with arguments on this head. In the Rhondda Valley and 
other quarters, it is contended that no miner can subsist on less 
than 30s. per week. Some contend that the question of the 
minimum wage being so much in dispute promises in turn to 
affect the larger question of the maximum, to tend to inter- 
ference in the conciliation courts. 


Latest Quotations. 

The question of the minimum wage was virtually left 
in abeyance on ’Change, and members proceeded to the dis- 
cussion of the present state of trade ; conditions were regarded 
as improving. Tonnage was arriving much more freely, and 
sellers were not disposed to relax prices in view of possible 
eventualities. Many anticipate pressure consequent upon 
Admiralty requirements. By Monday evening 80,000 tons had 
been booked, and it was openly stated that no further coal was 
available for sale. In a few cases sellers of small quantities 
were naming 18s. for best, and even higher, and up to 17s. 6d. 
for seconds ; smalls were also firm market, with bunkers rising 
up to 9s. 3d., and even 9s. 6d. Monmouthshire coals were also 
decidedly affected. House coals firm, bituminous classes gener- 
ally shared the rising tone. Pitwood came in more freely, and 
in consequence was easier. 


Latest Prices, Cardiff. 

Best Admiralty large steam, 17s. 9d. to 18s.; best 
seconds, 17s. to 17s. 6d.; ordinaries, 16s. to 16s. 9d.; best dry, 
l6s. 6d. to 17s. 6d.; ordinary dry, 15s. to 16s.; best washed 
nuts, 14s. to 15s.; seconds, 13s. 6d. to 14s. 6d.; best washed 
peas, 12s. 6d. to 13s. 6d.; seconds, 11s. to 12s.; best bunker 
small, 9s. to 9s. 3d.; best ordinaries, 8s. 3d. to 8s. 9d.; cargo 
small, 7s. 3d. to 8s.; inferior small, 6s. 6d. to 7s.; washed small, 
8s. 9d. to 9s.; best Monmouthshire black vein, 16s. 3d. to 
16s. 6d.; ordinary Western, 15s. 6d. to 16s.; best Eastern, 
14s. 9d. to 15s. 3d.; seconds, 13s. 6d. to 14s. Bituminous: 


Best households, 17s. to 18s.; best ordinaries, 15s. 6d. to 16s. 6d.; 
No. 3 Rhondda, 17s. to 17s. 6d.; brush, 13s. 3d; to 13s, 9d; 





No. 3 small, 9s. 9d. to 10s.; No. 2 Rhondda large, 13s. 9d. to 
14s. 6d.; through, 10s. 3d. to lls.; No. 2 small, 6s. 6d. to 7s.; 
patent fuel, 16s 6d. to 17s. 3d. Coke: Special foundry 24s. to 
25s.; foundry, 17s. 6d. to 2ls.; furnace, 15s. 6d. to 16s. 6d. 
Pitwood, ex ship, 22s. 6d. to 23s. 6d. 


Newport (Mon.) Coal Trade. 

For the week following the Christmas holidays ship- 
ments were very heavy, and to those who had been accustomed 
to the totals of 40,000 and 50,000 tons from the Usk district, it 
came as a surprise to find a total exceeding 100,000 tons. The 
exact total for the week was 107,230 tons to foreign destina- 
tions, and 9157 tons coastwise. Colliery owners had full order 
books, and the process of loading was of an animated description. 
Pressure was expected on quotations which soon stiffened for 
large, and smalls were firm. Patent fuel was also firm, and 
pitwood came in largely. Market opened strong midweek in 
steam coals, Admiralty taking heavy supplies of best coal, 
sellers naming higher price, rather opposed by buyers. Smalls 
firm. Latest: Best black vein, large, 16s. to 16s. 3d.; Western 
Valley, 15s. 3d. to lis. 9d.; Eastern Valley, 14s. 9d. to 15s.; 
other kinds, 13s. 9d. to 14s. 3d.: best small, 7s. 9d. to 8s. 3d.; 
seconds, 7s. to 7s. 6d.; inferiors, 6s. 3d. to 6s. 9d. Bituminous : 
Best households, 16s. to 17s.; seconds, 15s. to 15s. 6d.; patent 
fuel, 16s. 3d. to 17s. Coke: Foundry, 17s. to 20s.; furnace, 
lis. 6d. to 16s. 6d. Coke and patent fuel prices f.o.b. less 24. 
Pitwood, 22s. 6d. to 23s. 6d. 


Swansea Coal Trade. 

Last week gave the port a new record, and the total 
of shipments came up to 154,494 tons, exceeding the last record 
of November 17th by 9000 tons. 
circles that the prominent feature of business was that all 
branches were, without exception, active. The import trade 
was brisk, patent fuel likewise, and the general exports satis- 
factory. Exports to the Far East were unusually heavy. 
Latest: Market opened mid-week with decided improvement 
in general condition of anthracite coal market ; inquiry more 
brisk ; Swansea Valley large very firm; advance in price 
noted ; red vein steady. Latest :—Best anthracite malting, 
21s. to 23s. net; second, 19s. 9d. to 20s. 9d. net; big vein, 
19s. 6d. to 20s. 9d., less 2}; red vein, 13s. 9d. to 14s. 9d. net, 











It was remarked in shipping | 


W. F. Juniper, to the Exmouth, additional, for service on staff 
of Commander-in-Chief Mediterranean. 








Lectures ON ILLUMINATING ENGINEERING.—At the North. 
ampton Polytechnic Institute, St. John-street, London, 5,¢ 
a course of ten lectures on “ Illuminating Engineering ” wij 
be given on Tuesday evenings at 7.30 p.m., commencing on the 
16th inst. The lectures are intended for a technical audience 
and each lecture will be given by a specialist in the particular 
subject. The first lecture will be on “ The Nature of Light ang 
of Radiation,” and it will be given by Mr. 8. D. Chalimerg 
M.A. The second lecture on January 23rd will be on “ Photo. 
metry and the Measurement of Light,” by Mr. A. C. Jolley, 
The third and fourth lectures on January 30th and February 6), 
will deal with ** The Production of Electric Light and its Distrj. 
bution,” and will be delivered by Mr. F. M. Denton ; while 
the subject of the fifth lecture on February 13th will be * The 
Chemistry of Gas Manufacture and Lighting,” and the lecturer 
Mr. 8. Field. , 

ASSOCIATION OF CONSULTING ENGINEERS.—A meeting of 
practising consulting engineers representing all branches of the 
profession is to be held on Monday, January 15th, at 4 p.m., 
in the lecture theatre of the Institution of Electrical Engineers 
Victoria Embankment, W.C. For the purpose of forming an 


| Association of Consulting Engineers a code of rules has, as we liaye 


already announced, been drawn up. These rules, it is believed 
by those who have drafted them, will be in the best interests both 
of the public and of the profession. It is considered inevitable, 
however, that the rules will require alteration and improvements 
as experience may dictate, but it is felt that they form a basis 
on which consulting engineers may associate together in the 
best interests of the profession. It is hoped therefore that all 


eligible consulting engineers who are able to do so will attend 
the meeting, in order that the subject may receive the fullest 
possible discussion. As it is sure to occur that a number of 


those who are in full sympathy with the aims and objects of the 
Association will find themselves unable to be present at the 
meeting, it is hoped that they will assist by sending their views 
in writing to the hon. secretary, Mr. A. H. Dykes, 11, Victoria- 


| street, Westminster, 8.W., from whom copies of the rules and 


2}; machine-made cobbles, 19s. 6d. to 21s. 6d. net; Paris | 
nuts, 22s. 6d. to 25s. 6d. net ; French nuts, . bd. to 25s. 6d. 
net; German nuts, 23s. 6d. to 25s. 6d. net; beans, 19s. 6d. 
to 22s. 6d. net ; machine-made large peas, Ils. 9d. to 13s. 3d. 
net; Rubbly culm, 5s. to 5s. 6d., less 2$; duff, 3s. to 3s. 3d. 


net ; steam coal, best large, 17s. to 18s. 3d., less 2}; seconds, 
13s. 9d. to 14s. 3d.. less 24; bunkers, 10s. 3d. to Ils. 6d., less 
23; small, 6s. to 7s., less 24. Bituminous : 


10s. to 1ls., less 2}. Patent fuel, 14s. 6d. to 15s. 3d., less 24. 
Coal f.o.b. net cash thirty days. 


Iron and Steel. 

It was rumoured among the workers at Dowlais 
that considerable orders were in hand, and that there is every 
prospect of the new year’s trade being the forerunner of a 
good term of activity. One fact conflicting with this is that 


on Wednesday a number of men received a month’s notice, | 
At Dowlais | 
| spans will be of the N-trussed girder type, having a depth 


due, it was stated, to the attitude of the colliers. 
the blast furnaces—Siemens and Bessemer—turned out large 
totals, and good work was also done at the Big and Goat mills. 
Among the totals were fish-plates, light steel rails and angles 
and props. 
during the week. 


Latest Quotations. 

Heavy sfeel sections, rails, £5 12s. 6d. to £5 15s.; 
light, £6 5s. to £7 10s. Pig iron: Hematite mixed numbers, 
64s. 44d. cash, 64s. 74d. month; Middlesbrough, 49s. 
cash, 49s. 10d. month: Scotch, 55s. 6d. eash, 55s. 9d. month ; 
Welsh hematite, 71s. to 7ls. 6d., dd.; East Coast hematite, 
£5 


71s. c.i.f.; West Coast, 7ls. cif. Steel bars: Siemens, 
to £5 5s., Bessemer, £5 to £5 2s. 6d. Rubio ore, 20s. to 21s. 


Other quotations :—Copper. £64 2s. 6d. cash, £64 Lis. 6d. 
three months. Lead: English, £16 2s. 6d.; Spanish, £15 12s. td. 
spelter, £26 lis. Silver 253d. per ounce. 


The Tin-plate Trade. 

Shipments last week were 77,061 boxes, receipt from 
works 109,580 boxes, and stocks in boxes and vans now con- 
sist of 165,283 boxes. A striking feature of the trade in 1911 
was the increase in the galvanised sheet trade. I note that 
the exports show an increase of 4 per cent. over those of the 
preceding year. 
Valley great animation was shown, and there was a satisfactory 
demand for home-rolled tin bars. The dispute at Pontardawe 
tin-plate and sheet mills was amicably arranged last week. 


Government Orders. 

It was reported early in the week at Cardiff that the 
Admiralty was taking measures to increase its stocks of 
Welsh coals, that several additional steamers had been engaged 
for repeated voyages, and that tonnage to carry between 
70,000 and 80,000 tons had been taken up. The Belgium 
strike is expected to stiffen the price of Welsh smalls. The 
extra purchases by the Admiralty are likely to enhance values 
of best and seconds, and to affect the price lists generally 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Tue Crypro Evecrricat Company, of 155, 157, and 159, 
Bermondsey-street, London, S.E., informs us that it has opened 
a branch office at 77, Victoria-street, Bristol. 

THE engineering business of Barford and Perkins has, for, 
family reasons, been formed into a private limited company. 
The present partners, Messrs. J. G. Barford and J. E. 8. Perkins 
will continue actively to control the business, and Mr. Robert 
True will join the board as a director. 

Mr. J. Harris SANDERS, of 110, Cannon-street, London, 
E.C., informs us that he has retired from the business, which 
he has for many years carried on alone, at this address, under 
name of “‘ Sanders and Co.,’”’ and that the business, under the 
style of ‘‘ W. Watson and Co.,”’ will be carried on by Mr. William 
Watson, who has been associated with Mr. Sanders in the 
business for over thirty years. 

Tue Adams Manufacturing Company, Limited, having now 
appointed sole selling agents for London and district, has 
given up its showrooms and offices at 106, New Bond-street, 
and has transferred its offices to Balfour House, Finsbury- 
pavement, London, E.C., to which all communications regard - 
ing ‘‘ Adams” cars should be directed. Telephone No. 4841 
City. Telegrams, “‘ Admocar,”’ London. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Admiralty: 

Engineering Captains.—F. T. W. Curtis, to the King Alfred, 
additional, for service on staff of Rear-Admiral of Devonport 
Sub-Division, Home Fleet ; C. W. Gregory, to the Pembroke, 
additional, for service at Sheerness on staff of Commander-in- 
Chief Nore ; W. Onyon, to the Inflexible. additional, for service 
on staff of Rear-Admiral Commanding First Cruiser Squadron ; 


No. 3 Rhondda, | 


17s. to 18s., less 24; through, 13s. 9d. to 14s. 3d., less 24; small, | 
| The second bridge will be erected at Conceicaé, distant forty 


Heavy steel rails were despatched from the works | 


6d. | 


In the steel smelting industry of the Swansea | 


| following papers will be read and discussed : 





other information may be obtained. 


BripGes FoR Brazii.—The contract for three bridges has 
recently been placed with the Cleveland Bridge and Engineer. 
ing Company, Limited, of Darlington. Two of these are for 
the Southern San Paulo Railway Company, a corporation formed 
early last year to acquire the concession granted by the Govern- 
ment of the State of San Paulo for the construction and working 
of a railway in that State, 164 kiloms. long, from Santos to Santo 
Antonio do Juquia. The first bridge will carry the railway 
over the canal at Santos, and will have a total length of 580 m, 


miles from Santos, and will have a length of 200 m. The work 
will be carried out to the requirements of Pauling and (o., 
the general contractors, and under the supervision of Sir Douglas 
Fox and Partners, the engineers of the Southern San Paulo 
Railway Company. The third bridge is required to carry 
the Rio Grande do Norde Central Railway of Brazil over the 


| river Potengy, about five miles distant from the port of Natal. 


It will consist of ten spans, each 50 m. in length, and the under- 
side of the girders will be 9ft. above high-water level. The 


at centre of 6.9m. The piers will be carried on single cylinders 
taken down to an average depth of 20m. below low water, 
and the cylinders will be 6m. in diameter. The bridge, 
which is to be completed within two years from date, will be 
provided with footpaths on either side, carried on cantilevers 
outside the main girders. The contract for this bridge was 
obtained by the Cleveland Bridge and Engineering Company- 
Limited, in association with John Birch and Co.. of London, 
wall-buildings, E.C., and its value is £110,000. 


Tue Institute oF Metats.—The London meeting of the 
Institute of Metals will be held next week at the Institution 
of Mechanical Engineers, Storey’s-gate, Westminster, 5.W., 
commencing on Tuesday, January I6th, at 3 p.m., and on 
Wednesday, January 17th, at 10.30 a.m. On the first day of 
the meeting—January 16th, at 3 p.m.—members will assemble 
at the Institution of Mechanical Engineers, by the courtesy 
of that Institution, when the President of the Institute of 
Metals, Sir Gerard Muntz, Bart., will present the report of the 
Council on the work of the Institute during the past year, and 
other routine business will be transacted. The third annual 
dinner, which will be attended by many distinguished scientists 
and Government officials, will be held the same evening. The 
whole of the business of the second day of the meeting—Janu- 
ary 17th—will be compressed into a morning, afternoon, and 
possibly an evening session, to be held at the Institution of 
Mechanical Engineers, commencing at 10.30 a.m., when the 
(1) ‘‘ A Metallo- 
graphic Hygroscope,” by Professor Dr. Carl A. F. Benedicks ; 
(2) ** A Study of the Properties of Alloys at High Temperatures,” 
by Dr. G. D. Bengough, M.A.; (3) ** Further Experiments on 
the Inversion at 470 deg. Cent. in Copper-Zine Alloys,” by 
Professor H. C. H. Carpenter, M.A., Ph.D.; (4) ‘* The Influence 


| of Oxygen on Copper Containing Arsenic or Antimony,” by 


R. H. Greaves; (5) *‘ The Influence of Tin and Lead on the 
Micro-structure of Brass,’’ by F. Johnson, M.Se.; (6) ‘ A Con- 
tribution to the History of Corrosion: The Corrosion of Con- 
denser Tubes by Contact with Electro-Negative Substances,” 
by Arnold Philip, Assoc. R.S.M., B.Se.; (7) ** The Nomenclature 
of Alloys,” by Dr. W. Rosenhain, B.A.; (8) *‘ The Behaviour 
of Certain Alloys when Heated in Vacuo,” by Professor T. 
Turner, M.Sc. 

Triats oF CorN AND SEED Dritts.—The following prizes 
for corn and seed drills will be offered by the Royal Agricul- 
tural Society in connection with the annual show, which this 
year will be held at Doncaster from July 2nd to 6th :—Class L., 
Drills for corn and pulse, first prize, £10; second prize, £5; 
Class II., drills for grass and clover coulter and broadcast, 
first prize, £10; second prize, £5. The entries must be sent 
to the Secretary, 16, Bedford-square, London, W.C., on or 
before Wednesday, March 20th, 1912, and must be accompanied 
by a deposit of £5 for each entry. Such deposit will be forfeited 
if the machine is not submitted for competition at the time 
appointed for the trial and is not exhibited at the Doncaster 
Show. The trials will be held in the neighbourhood of Don- 
caster, weather permitting, towards the end of April next. 
Notice of the place and date of the trials will be posted to every 
competitor as soon as they are fixed. All implements entered 
for competition must be delivered at the place of trial by the 
date fixed in the notice. Every competitor must himself pro- 
vide for the delivery of his implement to the place of trial, 
and for its removal immediately after the conclusion of the 
trial. Each competitor must make his own arrangements for 
men and horses to work the ma:hines. and must have a respon- 
sible representative in attendance at the trials to give any 
necessary information. No exhibitor may enter more than 
one machine of the same construction. The decision of the 
stewards as to whether differences in the construction of the 
machines are sufficiently great to constitute them different 
machines shall be final and binding. All machines competing 
must be exhibited in the showyard at Doncaster. The machine 
may be tested with any seeds at the discretion of the judges. 
The following are some of the points to which the special atten- 
tion of the judges will be called :—(a) Ease and accuracy of 
adjustment ; (6) even distribution of seed; (c) adaptability 
to various seeds; (d) weight; (e) simplicity of construction 
combined with strength ; (f) number of attendants ; (9) general 
efficiency; and (h) price. The judges’ decision when duly 
recorded will in all cases be final: 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &e. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

THE iron and steel market has been as strong as ever ; 
nearly all the works are fully employed, with every prospect of 
remaining so, and easier prices can no longer be looked for, the 
general tendency being strongly upwards. The Pig Iron Con- 
vention is reported to intend raising hematite M. 3 p.t., and all 
other sorts M, 2 p.t. for sales in the first two quarters of this year. 
Sales beyond that period are not affected. From the manufac- 
tured iron industry favourable accounts continue to come in, 
both makers and consumers being very sanguine that this year 
will be a fairly active one. The outlook certainly seems brighter 
than at this time last year. A most vigorous trade continues to 
be done in all descriptions of building material, and rates natur- 
ally show much stiffness, more especially for rails, girders, and 
jlates. In the engineering and structural department employ- 
ment has been unusually steady of late ; indeed, there has hardly 
been a lull at all since just before the holidays. Here and there 
repairs and stocktaking are going on, and a slight abatement in 
activity is the consequence. 


List Quotations. 

Latest prices per ton, free at works, are as follows :— 
Raw spathose iron ore, M. 11.60; roasted ditto, M. 16.50; 
Nassau red iron ore, M. 14.50; spiegeleisen, 10 to 12 per cent. 
grade, M. 72: white forge pig, M. 62; iron for steel making, 
M. 64 to M. 66, in some instances M. 67; German Bessemer, 
M. 74.50; basic, free Luxemburg, M. 51 to M. 52; Luxemburg 
forge quality, free Luxemburg, M. 48 ; Luxemburg foundry pig, 


No. 3, M. 52 to M. 53.50 ; German foundry pig, No. 1, M. 70.50; | 
No. 3, M. 67.50; German hematite, M. 74.50; common basic | 


bars, M. 108 to M. 112; iron bars, M. 132 to M. 135 ; basic hoops, 
M. 130 to M. 135; common basic plates, M. 127 to M. 129; 
steel plates for boilermaking purposes, M. 137 to M. 139 ; sheets, 
M. 140 to M. 145; drawn steel wire, M. 122.50. 


The German Coal Market. 


So far as house fuel is concerned, business in Rheinland- | 
Westphalia has been, and is still, exceedingly quiet, and is | 
Ship- | 
ments of engine fuel to the Upper Rhine have been heavy ; the | 


expected to remain so until weather conditions improve. 


demand generally for manufacturing qualities of coal is increas- 
ing. In Upper Silesia output and demand for the last two weeks 
of December were the lowest for many months. This was due 
partly to holiday stoppages. Prospects have now brightened con- 
siderably as regards consumption ; small coal has been rather 
scarce recently. On the whole last year’s trade in Silesian coal 
was moderate. Export in coke to Russian Poland has increased. 


Austria-Hungary. 

Up to the end of last year considerable firmness and 
regular activity could be reported from the iron and steel market. 
In all descriptions of building material a brisk trade is done. 
The Railway Minister has now ordered 4300 covered and open 
carriages, amongst them 1500 20-ton wagons for the coal traffic. 
Besides, 500 passenger coaches, 180 cars for officials, and 700 
freight cars have been ordered for 1912. The orders for locomo- 
tives for the State Railways have also been definitely placed, 
19 million crowns having been granted for the 115 engines 
required. On the whole 50 million crowns will be spent on the 
augmentation of the railway rolling stock in 1912. All through 
last year sales in girders strongly increased ; for the first ten 
months of 1911 a rise of 14 per cent. was reported ; the rise in 
foundry pig was 11 per cent. The increase in the consumption 
of, bars was 5.7 per cent., while sales in semi-finished steel show 
ua decrease of 3.8 percent. Heavy plates and sheets have been in 
a favourable condition, the increase in sales being 6.6 per cent. 
for the first-named article, and 8.6 per cent. for sheets. In 
pipes demand has slightly improved, but rates are lower than 
ever. A poor trade was done in screws, exports showing a 
marked decrease, while imports have increased. The zine plate 
industry has been, and is still, in an unfavourable condition. 
Coal has been quiet during the past few weeks, purchasers 
buying only small quantities. On the whole last year’s trade in 
pit coal and brown coal was tolerably good, although the want 
of wagons, beginning in the early autumn, did much towards 
reducing deliveries. 


Stiffening Tendency in Belgium. 

Further improvements can be reported from many 
departments, activity being generally brisk, and the number of 
orders increasing. Prices for pig iron show a markedly upward 
inclination. Foundry pig No. 3 is standing at 68f. to 70f. p.t.; 
forge pig, 61f. to 62f.; basic, which has become very scarce, sells 
at 66f. to 67.50f. per ton. Semi-finished steel is very strongly 
inquired for on local account. The same holds for girders. 
Heavy rail orders are in contemplation. Plates stand at £6 to 
£6 1s. p.t., and wire rods have advanced to £5 10s., and £5 12s. 
p-t. is quoted for next quarter’s sales. 

The Belgian coal trade shows much firmness, and a healthy 
condition is likely to prevail in the next few weeks. In the 
Mons coal district 25,000 colliers struck work on the 3rd inst., 
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BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of the Patent. 





GAS PRODUCERS. 


8537. December 14th, 1911.—ImproveMENTS IN GRATES OF 
Gas Propucers or Furnaces, A. G. Glasgow, 1, West 
Main-street, Richmond, Virginia, U.S.A. 

The grate for the fuel consists of a number of hollow members 

A surrounding bars B. 





N° 8537 





























ports C, and at one end are geared together by wheels D. They 
are all rotated by the extension E. The hollow members A are 
formed with projecting ribs. Ash and clinker are thus con- 
tinuously extracted and thrown down into the hopper F. At the 


same time the fuel bed is kept in an open and active condition.— | 


December 20th, 1911. 


PUMPING AND BLOWING MACHINERY. 


The bars B are journaled in cross sup- | 


DYNAMOS AND MOTORS. 


29,168. December 15tk, 1910.—E.ecrric TRANSMISSION oF 
PowER BY POLYPHASE CURRENTS, Siemens Brothers, 
Caxton House, Westminster, S.W. 

Electric energy is supplied to an asynchronous motor from a 
rotary field induction generator, in which any required frequency 
is obtained by regulating the relative magnitude of and phase dif- 
ference between the rotor and stator voltages, supplying the 
energy to the motor from the rotor of the generator at low speeds 
of the motor and from the stator at high speeds, as shown in the 
left-hand engraving, where G is the generator and M the 











Switch for Changing Stator 
& Rotor Guusedlion. 


motor. The invention alxo relates toa process of compounding 
the rotary field generators by which voltage is transferred 
between the stator and rotor, so as to adjust the frequency in 
relation to the output of the generator. The right-hand diagram 
shows an example of a compounded rotary field generator with 
a separate synchronously driven frequency converter F for the 
purpose of changing the frequency between the stator and rotor 
circuits. T is a transformer for controlling the frequency, and 
S a series transformer, which acts as a voltage exchanger and a 
| means for exchanging energy between the stator and rotor 
circuits. It will be understood that the field in the series trans- 
former S is dependent upon the load current and automatic 
compounding is so obtained. The phase displacement of the 
| two windings can be brought about in any known manner. 

It is not necessary to provide the rotor of the generator with a 
| direct current winding, but the frequency can be determined as 
described in specification 28,081 of 1910.—December 20th, 1911. 


4 


| 
TRANSMISSION OF POWER. 


| 19,903. September 7th, 1911.—IMpROvEMENTs IN SYSTEMS OF 
ELECTRICALLY TRANSMITTING POWER TO THE SCREW 
SHart or Vessets, Allmanna Svenska Elektriska Akiie- 
bolaget, Westeras, Sweden. 

This is an example of the use of polyphase generators and 

| squirrel-cage motors for electric transmission between the turbine 

and propeller shaft. The diagrams are almost self-explanatory. 


12,152. May 19th, 1911.—ImMPpRovEMENTS IN VALVE SzEar | 


MountTINnGs For Liguip Piston ExPLosion ENGINES FOR | 


RalisinG LIQUID AND LIKE PuRPOSES, Siemens Brothers 

Dynamo Works, Limited, of Caxton House, Tothill-street, 

Westminster, and E. O. Kieffer, of Hough House, Lichfield- 
road, Stafford. 

In explosion engines of the type referred to it is desirable 

that valves forming part of the working mechanism should have 

resilient mountings. The engravings show various forms of 
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but it is generally expected that coalowners will have to grant 


the demands of the men, and that the strike will soon come to 
an end. 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, December 28th, 1911. 


SEVERAL long idle sheet and wire plants will begin operation 
next week. The long-talked-of order of 40,000 tons of bridge 
material for the Hell Gate Bridge is expected to be definitely 
placed by the middle of January. Contracts for a portion of the 
needed material were placed some time ago. Steel car builders 
are now awaiting the awarding of contracts for 20,000 steel 
cars, for which bids were placed two or three weeks ago. The 
Pennsylvania and Western Maryland will take 12,000 tons of 
them, some of them being of very heavy construction. In- 
quiries for large quantities of rails which have been hanging fire 
for some time will take the shape of orders probably early next 
month, and will give the rail mills all the business they can do 
until the opening of spring. Large quantities of bridge material 
are about to be purchased, and these orders will be followed 
very soon by the requirements of shipbuilders, which are of an 
urgent character. The bridge building will be hurried along 
during the winter months. The bar mills are busier than for 
many months, and users of finished steel are ordering material 
to be delivered during the first half of the year. Nearly all of 
the crude steel manufacturing capacity in Western Pennsylvania 
is now running at nearly full capacity. The advance in copper 
is held at 13} for electrolytic, and heavy purchasing is reported 
for both domestic and export account. The brass and bronze 
manufacturers are among the heavy buyers. The tin market is 
strong and active, sales of banka being put at 14,150 tons. 





Contracts.—Willans and Robinson, Limited ,have recently 
received orders for ten steam turbines varying in power from 
1000 to 7000 kilowatts, and making a total of 28,200 kilowatts, 
all these being for driving dynamos, and being provided with 
condensing plants. The same firm has also lately received 
orders for eight Diesel engines of a total capacity of 750-horse 
power, 


mounting which might be used. They all consist of superposed 
| flat or flanged metallic rings riveted or welded together or simply 

unconnected. The valve seat is arranged on top of the resilient 
| mounting, as shown at A.— December 20th, 1911. 


29,357. 
Rees-Roturbo Manufacturing Company, Limited, Wednes- 


field-road, Wolverhampton. 


of channels D. These channels lead the water into a water- 


The water is discharged from the rotating tank by way of the 





Section 
on Y.Z. 


Section 
on W.X. 








ducts G and the outlet pipe H. Air is drawn into and entrained 
with the water at the constricted ducts C. For this purpose 
the constrictions are formed by transverse pipes J provided with 
saw cuts on one side and opening into the air space K. Under 
the action of centrifugal force the entrained air is separated 
from the water within the rotating tank E, and is delivered 
under pressure to the outlet L by way of the hollow shaft M.— 
December 20th, 1911. 





| December 17th, 1910.—ImPpROVEMENTS IN RoTaARY 
Pumps, CONDENSERS, OR CoMPREssoRs, E. 8S. G. Rees, of the | 
| 
| 


An impeller A receives water from the inlet pipe B and dis- | 
charges it through a number of constricted ducts C into a series | 


sealed collecting tank E contained within a rotating casing F. | 





| 
| —_N919,903 
Generator Reversing Switch M 
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Braking Resistance 


In passing from the higher speed n; to the lower speed n. of the 
| screw shaft the steam supply to the turbine is cut off; the 

braking resistance is connected in parailel with the generator and 
| motor, and braking takes place until the number of revolutions 

has been reduced nearly to mj. Then the braking resistance is 
| disconnected and the connection between the generator and the 
| motor is interrupted, and pole changing is effected by the switch 
| provided for that purpose.—December 20th, 1911. 


LOCOMOTIVES. 


| 
| 6201. March 13th, 1911.—ImMpROVEMENTS IN STEAM SUPER- 
| HEATING AND FEED WaTER HeEaTING, A. E. Owen, 133, 
Brudenell-road, Leeds. : 
| A drum A is arranged in the smoke-box a short distance in 


| front of the tube plate. Passing across this drum are tubes B 





corresponding in position with the boiler tubes. Each tube B 
is connected to the corresponding boiler tube by a ferrule C sup- 
ported in an intermediate plate D. The drum is provided with 
perforated baffles E. Steam is led from the boiler through the 
inlet F into the superheater drum, and passes thence to the 
cylinders by way of the outlets G. When the engine is standing 
still or running without steam, a secondary supply of steam is 
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admitted to the superheater by the pipe H, so as to avoid the | end of a lever, which operates a rate-changing gear in a two-rate 
burning of the tubes. This secondary supply may be led by | meter counter, and which it is desired to operate by means of 
the pipe J to the blower or passed through the pipe K to the | the core and solenoid. B is a light spring which connects the 
tanks for the purpose of heating the feed water.—December 20th, | core to the end of the lever in order to transmit the pull of the 
191i. core to the lever, but at the same time it is sufficiently flexible 
> be — poe the rapid vibrations of the core which are 
ue to the alternating nature of the current. The correct 
MOTOR CARS. strength of this spring would have to be ascertained by experi- 
634. January 10th, 1911.—Improvements IN Exuaust | ™ent for each case.—December 20th, 1911. - 
SULENCERS FOR USE MORE ESPECIALLY WITH Moror Cars, 
The Wolseley Tool and Motor Car Company, Limited, of 
Adderley Park, Birmingham, and A. A. Remington, of the 
same address. | 
The silencer chamber A is provided with a perforated pipe B | 381. January 6th, 1911.—ImMproveMENTs IN WareR LEVEL 
divided by diaphragms in the usual way. A by-pass C controlled | RecGuLators For STEAM Boiters, J. G. A. Kitchen, 7, 
Rose-bank, Scotforth, Laneaster, and I. H. Storey, Lough- 
rigg Brow, Ambleside, Westmoreland. 





MISCELLANEOUS. 





N° $34 A is the steam cylinder and B the water cylinder of an ordi- 
nary feed pump. The piston-rod is prolonged, and at its 
D, extremity has the piston C of a regulator pump attached to it. 





This regulator pump has inlet valves at D and outlet valves at 
EE. These valves are connected, as shown, by separate pipes 




















| 
| 
| 
| N° 381 


by a butterfly valve D extends co-axially through the silencer —_—_, 
chamber. In this way the exhaust can be silenced by utilising | | 
the pipe B, or if it be desired to reduce the back pressure due to | 
the action of the silencer the exhaust gases can be delivered to | 


the atmosphere by way of the by-pass C.—December 20th, 1911. 


LIGHTING AND HEATING. a 


. 
| TT - 
8018. March 30th, 1911.—IMpROVEMENTs IN ELEcTRIC FLAME | | i 
Arc Lamps, Frederick William Edward Schuer and Frank | } 
William Denton Haddrell, both of 4, Queen-street-place, ty} 
London. 
The object of this invention is to increase the life of the elec- 
trodes. The cover comprises an outer and inner concentrically 
arranged shell or lining A B respectively closed and braced to- 
gether at the top C and quite open at the bottom. The inner 
shell B has an inwardly projecting flange D at its lower end, 
which is drawn tightly by means of nuts against the lower part 
of the body of the lamp proper F with asbestos. The outer 


(25) 


a | 











N°B018 


| to the boiler at the water level. The lift of the outlet vavesl 
| E E may be regulated. If the water level in the boiler is normal, 
steam alone is drawn into and expelled from the regulator pump 
with each stroke. But if the water level rises water is also 
drawn in. Its expulsion is restricted so that the steam cylinder 
has an increased resistance to overcome. As the water level 
rises further in the boiler, water alone is drawn into the regulator 
pump, and the retarding force on the steam cylinder makes it 


Jan. 12, 1912 


screw engaging with the block engaging in slot 27, whereby the 
member 28 may be secured at any point in the*slot 27, but he 


- nia 














| 
| 
| 
| held always perpendicular to the member 26. There are two 
claims. 
| 1,010,527. Swineinc Hor Saw For Rone MILs, A. W, 
} Starck, Skifde. Sweden.—Filed January 3rd, 1910. 
In swinging hot saws for rolling mills the combination with a 
pendulum frame, of an electric motor supported in the lower 
end of the frame, a circular saw is directly mounted on the rotat- 

















ing shaft of the motor, means are provided for swinging the 
frame, said means consisting of arms mounted on a shaft and 
controlled by a handle, and links at both ends of the motor are 








sheil is of sufficiently greater diameter than the inner one B_ so 
as to leave a space between it and the inner shel]. At its lower | 
surface it is fire enamelled white to serve as a reflector, and is 
also provided with a funnel-shaped neck H to receive the arc | 
enclosing chamber or globe, which is screwed on to it by a fine 
threaded brass ring I, with all necessary packings to make the 
combination air-tight. The vapours from the arc are carried 
away between the walis A and B of the double cover and rejeased 
into the air by one or more tubes of fine bore J and K in the | 
upper part, which may be fitted with regulating taps. The 
tubes are each of considerable length, and are coiled round the 
outside of the case A, and one end of each terminates in tho 
annular space inside the case, and the other end is open to the 
atmosphere, and the lamp, except for these tubes, is absolutely | 
air-tight.—December 20th, 1911. | 


TESTING AND MEASURING INSTRUMENTS. | 
5654. March 7th, 1911.—IwerovemMeNTs IN ELECTRICITY | 
Meters, Chamberlain and Hookham, Limited, and Samuel 
James, of 4, New Bartholomew-street, Birmingham. | 
These improvements relate moreespecially to alternate-current | 
meters of the double tariff and demand indicator types, in which 


N°5654 | 

















the attraction of a solenoid or electro-magnet is utilised. In 
such apparatus difficulty is often experienced is suppressing the 
humming or vibration of the attracted portions, which is trans- 
mitted to the entire mechanism. In the present invention this 
is overcome by suspending or supporting such vibrating portions 
by light springs sufficient for support, but insufficient to transmit 
such vibrations to other portions of the apparatus. In the 





| 
| 


| are two claims. 


1,010,612. MatTHEMATICAL INSTRUMENT, A Garinger, Stamford, 


connected to these arms and to the frame. There is only one 
claim. 


1,010,798. InrerRNaLt ComsBustion Enarne, A. Potdevin, Brook- 
= — ——— = lyn, N.Y., assignor to Potdevin Machine Company, Brooklyn, 
N.Y., a Corporation of New York.—Filed January 4th, 1911. 
This patent is for the combination in an engine of the two-cycle 
type with a piston of a cylinder having an explosion chamber 
and an exhaust chamber, the former chamber having primary 
and secondary exhaust ports and a gas inlet port, the secondary 


| stop.—December 20th, 1911. 


SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


1,010,254. Dam, J. F. Greathead, Rome, N.Y.—Filed May 2nd, 
1 


This patent is for a monolithic concrete structure of the section 





| 
shown, and sunk in the ground to prevent overturning. There | 
are five claims. 


1,010,306. Borer, F. P. Palen and W. Burlingham, Newport 
News, Va.—Filed February 23rd, 1911. 





port communicating with the exhaust chamber and the several 
| ports being of progressively increasing areas, whereby the 
piston itself in its outer or power stroke first partially opens the 
primary exhaust port, then the gas mlet port, and then the secon- 
dary exhaust port, all the ports being fully open when the piston 
reaches the limit of its stroke. There are four long claims. 
1,010,851. SHAKER FoR INGot Moutps, F. Bruckmann, Liiden- 
scheid, Germany, assiqnor to Mensing, Bruckmann and Co., 
Neuss, Germany.—F iled May 11th, 1911. 
This invention will be understood from the drawing. The 
bottom of the mould rests in a tray supported on discs with 
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crank pins carried in turn on balls. By causing the revolution of 


The only novel ty claimed is the general arrangement. There the cranks the mould is shaken. There are seven claims. 








Conn.—Filed April Ist, 1911. Lectures IN ENGINEERING.—The special advanced courses 
An instrument for tracing conchoid curves and tri-secting | of lectures in engineering are about to recommence at King’s 


angles, comprising a right-angled member having an arm 22| College. On January 11th, 6 p.m., there will be the first lecture 
provided with an extension arm 23 and an arm 26 provided with | on “ Internal Combustion Engines, with special reference to 


accompanying drawing is shown partly in section one method | a slot 27; a member 21 provided with a slot 31 and a stud or | the Petrol Engine,” by Mr. G. A. Burls; on January 15th, 


of carrying the invention into effect. 


be wound with wire and which carries an alternating electric | pivotally secured together and slidingly secured in said slot 31, | of Electric Power to Mines and Heavy Industries, 


E is a bobbin which may | pivot 35 engaging in said slot 27; and members 29 and 28 | 6.30 p.m., the first of a series of lectures on the “ Application 


by Mr. 


current. © is the iron plunger attracted by the coil. F and G | the outer end of the member 29 being pivotally secured to the | W. H. Patchell; and on January 16th at 6 p.m, the first 


are a guide and guide peg for keeping the core central. 





A is the | angle of said arms 22 and 26, and the member 28 bearing a set | lecture on ‘“‘ Sewerage,” by Mr. D. A. Symons. 
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BRITISH TRADE IN BULGARIA: OPENINGS 
FOR BRITISH MANUFACTURERS. 
(By our Special Commissioner.) 


Soria, BuLtGaria, December Ist, 1911. 

|NQuIRIES regarding the condition of British trade 
in the Central countries of Europe and the Near East 
yield the usual disappointing report of a diminishing 
commerce, and the absence of any sort of effort to 
maintain it. Mention has been made already of the 
falling off of British trade in Austria-Hungary and 
Servia, and now the same unsatisfactory and discour- 
aging conditions have to be noted in connection with 
Bulgaria. 

This fact is all the more lamentable because the 
newly created kingdom has, on its own account, 
recovered with remarkable completeness from the 
period of depression with which it had been previously 
visited. Unhappily, in this improvement Great 
Britain bears little or no part. Where any change 
has to be reported at all British goods actually show 
a decline, with the sole exception, perhaps, of woollen 
cloths and yarns, for which there would appear to be 
even an increasing demand. On the other hand, 
cotton-piece goods have declined seriously—especially 
the rougher cloths, a circumstance which is to be 
attributed to the decreased spending power of the 
peasants, occasioned by the late depression above 
referred to. This difficulty, however, is not likely to 
continue, for an abundant harvest has been reaped 
this year, by which the peasant class will be greatly 
benefited, and thus be enabled to spend more money 
upon luxuries as apart from bare necessities. 

What has proved a British loss with regard to 
cotton yarns has served but to profit a number of 
Italian manufacturers who have long been culti- 
vating the Bulgarian market—as they are now 
cultivating the Syrian—and who are now witness- 
ing the fruition of their own and the decline of 
our efforts. It would appear that the British cotton 
yarns’ market with Bulgaria is destined to be trans- 
ferred in time entirely to Italian mills, especially in 
the case of grey cotton yarns of one or two threads. 


The imports into Bulgaria from Italy of these specialities | 


have increased during the last twelve months by 
£25,000, and one reason which is given for this deve- 
lopment is the great facility in giving credit which the 
Italians offer, while their Government bounties must 


also be accepted as an important factor in the situa- | 


tion. It is not improbable that this increase may 


prove only of a temporary nature, and that the | 
largely augmented imports of Italian cotton yarns | 
into the kingdom is merely the outcome of dumping ; | into the interior of both Servia and Bulgaria, and my | 


that is to say, the selling-off of Italian surplus stocks | 


at very much reduced prices. Bulgarian manufac- 
turers are already beginning to make their competi- 
tion felt by foreign yarn importers. 
goods, the falling-off of British imports, although 
serious enough, is considerably less than that in the 
case of yarns. 

With regard to agricultural machinery—once almost 
a British monopoly—the decline in British trade is 
again very noticeable, whereas Germany has made an 
enormous advance, and both the United States and 
France have scored something to their record. British 
exports of agricultural machinery have, however, 
continued to dwindle. What is the cause of this 
vanishing of British trade with Bulgaria, and how can 
the decrease which has set in be ended ? The answer 
comes partly in the old, old ery of ‘‘ British apathy,” to 
which, upon numerous other occasions, I have drawn 
the attention of your readers, giving my warnings from 
all parts of the world. Here in Bulgaria the same 
complaint is to be recorded, and with abundant 
reason. It may be that the British trader has aban- 
doned Bulgaria, as he has abandoned practically all 
the Central-European markets, on account of the 
smallness of native demands, as compared with the 
wider field of the world to which his energies are 
mainly directed. He loses sight of the fact that 
Bulgaria, only a few years released from the vassalage 
of Turkey, is one of those markets which are bound to 
advance in a far greater degree than the well-estab- 
lished markets of, say, South America or the British 
Colonies. 
vigorous nations that future prosperity may be earned, 
but the British trader persistently closes his eyes and 
resolutely shuts his ears to all such notions, argue 
and plead as one will for his own interests. He fails 
to note that, owing to the lack of any established 





native industries, Bulgaria takes proportionately a | 


larger share of the foreign-manufactured goods than 
many older and richer countries of greater size. 
Nevertheless, as I have ascertained in conversation 
with both the Ministers of Commerce and Finance 
and most leading importers of foreign goods, there is 
at present, and will shortly be to an even greater 
extent, an immense demand for structural material, 
especially for railways, the programme of new con- 
struction being a very ambitious one. I have the 
assurance of the Minister of Finance that the Govern- 
ment would cheerfully award contracts to British 
firms in preference to those of any other countries, 
provided the terms were of a satisfactory nature ; 
but, he added, ‘“‘ England has abandoned us.” And 
it seems only too true that this is the case. At 
present the material for practically all Government 
and municipal contracts is supplied entirely from 
abroad ; whereas at least one-half, if not two-thirds, 
inight just as readily be imported from Great Britain. 


In cotton-piece | 


It is by cultivating these young and | 


si | 
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What applies to railways is equally true with regard 
to harbour plant, electric lighting, and several muni- 


awarded almost daily to both German, Austrian, and 
French firms. 

The total value of British trade for the last 
five years shows very little increase, although the 
general trade of the kingdom of Bulgaria, as has 
already been indicated, made some remarkable strides. 
In 1900 British imports figured at £784,000, whereas 
by 1910 that had increased to £907,000. With regard 
to exports, in 1906 these stood at £599,000, increasing 
in 1910 to £613,000. The total trade of Bulgaria for 
1906 was £1,383,000, which had expanded by 1910 to 
£1,520,000. How small is the proportion of the 
British increase when compared with the summary of 
the nation’s trade over the same period of five years, 
can be seen from the following figures :—In 1906 the 
total exports and imports of the kingdom amounted 
to £8,820,000, while in 1910 these stood at £12,257,000, 
or an advance of almost 50 per cent. 

Whereas German, Austrian, and French commercial 


these countries, an English commercial traveller is 
indeed a rara avis. One seldom or never comes 
across the catalogue of a British manufacturer, and if 
such a rarity is by chance encountered it is invariably 
printed in English, with the usual confusing English 


of which is understood in this country. Then, again, 
many of those British firms which have in times past 
done business in Bulgaria have lost their connection 
owing to the severe terms of payment which they 


ate amount of credit, but insisting upon cash pay- 
ments. Yet again, the absence of a British bank is a 
great drawback, and one which could be remedied. 
My reference to commercial travellers and to the 
absence of any British representatives to be found 
here may be supplemented by a few observa- 
tions which I have heard made during conversation 
with the British Consular representative at Sofia. 
He tells me that out of a total of 185 licences granted 
to foreign commercial travellers in 1910—of which 16 
remain unaccounted for—89 were taken out by 
Austrians, 35 by Germans, and only 9 by British 
| subjects. It has also been remarked that the first- 
| named travellers in many cases have made prolonged 
and systematic tours in the country, gaining an 
| intimate knowledge of the people’s wants and return- 
ing later with fresh samples suitable for the particular 
country. I have myself penetrated some distance 





experience has been that in no single instance, after 
| making due inquiry, have I been able to learn of any 
British commercial traveller being seen there. 


indispensable if permanent connections are to be 
| established, some care should be shown in the selec- 
|tion of commission agents. And here, again, his 
| Britannic Majesty’s Consul-General at Sofia, as well 
| as the different Consular officers in the provinces, are 
|in an exceptionally strong position to afford valuable 
| information, and usually do so cheerfully, although, 
naturally, advice of this character is tendered with 
all reserve and subject to the Consul’s discretion. 
While it is not always possible to speak authorita- 
tively as to the reliability of any particular firm or 
firms in question, it is generally possible to determine 
which parties are obviously undesirable. Here, in 
Bulgaria, as elsewhere, some of the latter individuals 


are to be met with, possessing usually neither capital | 


nor business, and merely combining with the dishonest 
purchaser to defraud the foreign exporter. 
Several instances of this kind have been met with, 


and as I write his Majesty’s Consul-General at Bel- | 


grade, Servia, is engaged in trying to settle a heavy 
and difficult claim of this character. This much, how- 
ever, may be said, that where commercial frauds 
have been perpetrated in most cases the culprits have 


not been natives of Bulgaria or Servia at all, but some | 


among the many sectionless foreigners who live in 
and bring discredit to those countries. 
Reference has already been made to the question of 


and sections. According to the information which 
the Consul supplies, the demand for British machinery 
is pronounced, with abundant means to pay for it. 
Without, however, some active canvass upon the 


makers have their representatives on the spot, not 
only to fit up the machines which they sell, but 
to make any necessary repairs or alterations. 
These individuals tour the country systematically, 
study the style, the lie of the land, the size of the 
firms, the wants of the villagers; and when they 
receive an order they at once telegraph it to one of 
the many depéts which they have established in the 
more important towns in the kingdom, thus supplying 
their customers within a few hours. 

Experience proves that the Bulgarian, like the 
Servian and the Albanian peasant, who is by no means 
as unintelligent as he looks, is keenly alive to a bar- 
gain ; but he will not buy from a catalogue, especially 
one which gives technical details in the unknown 
English language and in complicated British weights 





travellers may be met with in practically every part of | 


measurements and prices, not a single letter or figure | 
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delivery of his goods. Upon one day in the week for 
| certain he goes into town, say, to purchase a plough ; 
cipal undertakings, contracts for which are being | and he then buys, and usually pays cash for, , the 


machine which he sees exhibited in the shop window. 
Very many of the depédts have been established by 
enterprising Austrian, German, and other rivals of 
Great Britain. The peasant customer probably 
knows that the machine which he has selected is of 
inferior quality, but it is so cheap and is so beautifully 
painted that it will, he believes, last at least one or 
two years ; and there it is, above all, on the spot! 
What applies to agricultural machinery is also 
true of sewing machines. At one time British sewing 
machines were very popular here, but now they are 
but rarely met with, except in those households 
where they may have served their purpose for several 
decades. To-day, on the hoardings and upon the 
otherwise bare walls of hotel rooms,may be seen the 
glaring poster advertisements of many foreign firms, 
but seldom does one observe such a notice proclaiming 
the virtues of British-made goods. There is, however, 
scarcely a peasant house of any pretensions which 
does not contain its sewing machine—usually, if not 
| invariably—of any but British manufacture. It is 
| considered that the best selling agents for machines 
of this kind, apart from commercial travellerz who 
represent the manufacturers directly, are the whole- 
sale importers of yarn, who are naturally interested 
in the extension of the sale of machines, which necessi- 
| tates the consumption of their own class of goods. 
The roads of these countries, even in the capitals 
themselves, are not yet adapted to motor cars, 





demand, declining to offer anything even like a moder- | 


In the absence of travellers, who, however, are | 


agricultural machinery, for which, I may again urge, | 
there is an immense demand for practically all classes | 


part of British commercial travellers, the market | 
must inevitably remain closed to our manufacturers. | 
Both German and Austrian agricultural machinery | 


and measures, nor will he wait three months for the | 


although some few clumsy-looking automobiles are 
to be met with. As the various municipalities put 
down new pavements, as is being done largely~in 
Servia and Bulgaria, the demand for motor cars 
is likely to prove an increasing one. Those who 
| would compete for the market here are reminded 
| that only the very cheapest class of machines has 
| any chance of meeting with success, such machines 
| being made, however, of great durability if intended 
| to be used upon the present terribly bad thorough- 
| fares which have to be negotiated. Even the more 
| wealthy Bulgarians would object to paying a fancy 
| price for a motor car. It is considered that machines 
|for the Bulgarian market should not be painted in 
| bright colours nor furnished with resplendent brasses ; 
| since neither the one nor the other could long survive 
| the treatment with which they would assuredly meet 
|here. The solid business-like motor car is what is 
| wanted, entirely unadorned and unvarnished, painted 
either in black or grey, with preferably white-metal 
fittings. Such machines are easily kept clean, and 
that in a land where cleanliness is not by any means 
the first consideration, and comes a long, long way 
| after godliness. 


| 
| 
| 
| 


WATER ON THE RAND. 


THE watering of large towns and cities has always 
been an interesting subject, varied in almost every 
detail by the cardinal factors of the situation and 
supply available. With respect to both of these, 
Johannesburg and the Witwatersrand—for they are 
one proposition—are unusually placed. In view of 
the fact that the scheme, which has already reached 
considerable proportions, must be greatly enlarged 
| within the next year, it is proposed here to give an 
outline of what is being done at present, what the cir- 
cumstances demand in addition, and what is likely to 
be done to meet that demand. 

Johannesburg is situated on the watershed of the 
sub-continent at an altitude of 5965ft. above sea-level, 
this being the height of the reservoir from which the 
water supply finally gravitates to the consumer’s tap. 
'In 1886, when the township was marked out, it was 

supposed to be about midway between the extremes 
of the reef, and this has proved to be correct, the 
|mines stretching about thirty miles east and thirty 
miles west from the Market-square. Johannesburg 
| had, and is still having, a phenomenal growth, and the 
total area now being supplied with water and demand- 
ing more is equal to 365 square miles. The rainfall 
over this area averages roughly 27in. per annum, 
which nearly all comes during five months—from 
November to March—leaving seven consecutive 
months with hardly a shower. The surface being 
-hard and dry and the rain usually coming in semi- 
tropical fashion, the water quickly finds its way down 
the slopes, making for the Indian and the Pacific 
Oceans in almost equal proportions. 

The water question presented itself early in the 
| history of Johannesburg, but not until a heavy toll of 
human life had been exacted did the diggers really face 
it. In the wet season there was the Kaffir peddlar 
with his two pails demanding threepence a tinful 
along the reef, and in the camp the water-cart used to 
be sent round, a shilling a bucket being a reasonable 
charge. In the dry months cart loads of soda water 
were often sold at half-a-crown a bottle. About 1889 
the Johannesburg Waterworks Company was formed, 
and a fitful supply of water was pumped from various 
sources and distributed in a more or less satisfactory 
manner. In 1901 a commission was appointed by 
Lord Milner, and as the result of this the Rand Water 
Board was created, and a loan of £3,400,000 raised to 
enable it to take over the existing works, including 
that of the Johannesburg Waterworks Company, and 
| extend operations in other directions. 
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Fig. i—TYPICAL CUTTING ON SOUTHERN SECTION 


The Board consists of the representatives of seven 
municipalities and of the mines, made up as follows :— 
Johannesburg Municipality, 5; each other munici- 
pality, 1 = 6; mines, 11; total, 22; and a chairman 
nominated by the Government, with only a casting 
vote in case of equal voting by the members. 

The present chairman is Mr. T. A. R. Purchas, late 
member of the Transvaal Legislative Council, who 
was appointed in 1907. It will be seen that the muni- 
cipalities and the mines have equal representation, 
and they are also chargeable in equal proportions, by 
Government ordinance, with the interest and redemp- 
tion of the loan before mentioned, while the Board 
supplies them with water at net cost price, making no 











profit. The present price to them is 74d. per 1000 
gallons. The population of the municipalities and | 
the mines on May 7th, 1911, was as follows :— 
Whites. Coloured. Total. 
Municipalities .. 136,797 103,605 240,402 
Mines 41,092 174,704 215,796 
Totals 177,889 278,309 456,198 


The present total available supply of water is 
about 64 million gallons per day, the municipalities 
getting about 3 million gallons and the balance going 
to the mines. The proportion allowed to munici- 
palities is not far short of the demand, but the mines 
have to draw on their own resources, consisting of 
shaft and dam water, to a very large extent, while the 
Board’s water would cost less and serve their purpose | 
better if available. For the next ten years the 
municipal requirements should not exceed 5 million | 
gallons per diem, but the demand from the mines will 
be in the region of 20 million gallons. Other sources | 
of supply are therefore being investigated, and the 
necessary powers are to be obtaimed for raising more 
capital, to double the capacity of the pumping and 
distribution plant. 

At present there are two main sources of supply. 
The most important is Zwartkopjes, which produces 
about 4 million gallons per day. The water is 
obtained from ‘the dolomite formation by means of 
bore-holes 18in. in diameter and of depths varying | 
from 60ft. to 200ft. The machinery consists of four 
overhead pumping sets by Hathorn, Davey, which do 
most excellent work, and have a normal capacity of 
8-8 million gallons per diem. These engines have | 
already been described in this journal, and the | 
exceptionally good results of the tests made by Pro- | 
fessor John Orr referred to. This station is 15 miles 
south of Johannesburg, and the total static head, 
including friction, from there to the distribution reser- 
voir is about 1240ft. The other source is Zuurbekom, | 


about 15 miles south-west of Johannesburg. This at | 


present supplies about 24 million gallons per day, also | 
from the dolomite, and by means of bore-holes. This | 
station is equipped with Glenfield pumps and engines, | 
which are working at 25 per cent. overload with | 
great satisfaction. It has been found that the quan- | 
tity can be doubled here, and machinery to deal with | 
the larger volume is in course of construction. 
There is a third source under way, at the Springs | 
Mines, twenty-two miles east of Johannesburg, 
where the Board has arranged to take two million 
gallons per day from the shafts, there being an abnor- | 
mal flow of water which the mines cannot utilise. 
Other smaller sources are being laid under tribute in | 
the Board’s eagerness to cope with the ever-increasing | 
demand. But when all these are added to the present | 
available supply, only some 10,000,000 gallons per 
day can be relied upon, while in the near future more 
than double this quantity will be required. Investi- 
gation is to be made at once of numerous catchment 
areas within a radius of 50 miles from Johannesburg, 
and doubtless one or more of these will be selected as | 
the means of augmenting the supply of water. 
No estimate of the capital necessary for these new 
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enterprises has yet been made public, but it is thought 
locally that it must run into about two and a-half 
million pounds, and a large portion of this will be 
represented in machinery and plant, which will be 
designed and erected under the supervision of the 
Board’s Chief Engineer, Mr. W. Ingham, and his 
Deputy Engineer, Mr. C. Mason. 

The Board has in the past done all it possibly could 
to have its orders placed with British firms, and only 
in one instance has a foreign firm succeeded in securing 
a small contract. This was for a steel main, and, 
seeing that the next best tender, by a British firm, 
was 10 per cent. higher in price and 50 per cent. longer 
in guaranteed delivery, there is small wonder at the 
Board’s action. Besides the machinery there are at 
present 140 miles of steel mains from 16in. to 29in. dia- 
meter, not to speak of branch mains and distribution 
pipes. It is hoped to deal with the plant necessary for 
the new works in a later article. Meanwhile all water 
consumers are on restricted allowance, and this state 
of affairs appears likely to continue until new areas are 
laid under contribution. 





THE LONGITUDINAL RAILWAY OF CHILE. 


Owrnc to being overshadowed by its big and pros- 
perous neighbour, the Argentine Republic, the progress 
and development of Chile have not received the atten- 





| tion they deserve, but the last few years of Chilian 


administration have been marked by a push and enter- 
prise in railway development deserving of the highest 
praise. This is all the more creditable as the natural 
difficulties to be overcome are often really serious. 
Chile is separated from its neighbours by the Andes 
range. Snurs from these mountans find their way 
across to the sea, cutting the country up into a series 
of enclosed valleys and mountain ranges, generally 


| very irregular in shape and character. 


The latest and most ambitious scheme undertaken 
by the Government is that of the Longitudinal 
Railway, extending from Cabildo on the south to 











Fig. 3—-PEDEGNA STATION, GOODS SHED 


Arica on the north—see map, Fig. 4. It would be 


| difficult to say when and with whom the idea of such 


a railway originated, but as far back as 1906 Govern- 


| ment engineers were busy investigating and drawing 


up reports. On the 16th of April, 1907, two tenders 
were accepted from German and Belgian firms 
respectively for further surveys of the line between 


| Cabildo and Copiapé, and the surveys were duly 


carried out. Prior to these the Government engineer 
had examined two proposed routes, one along or near 


the coast, consisting of adhesion track only, and the | 


other inland and more direct with a large proportion 
of rack line. Both projects had their supporters and 
were much discussed. It was finally decided, however, 


FROM RIDGE OVER LAS ASTRAS TUNNEL 


competing contractors concentrated their attention 
on it. 

On the 23rd of January, 1908, President Don Pedro 
Montt, in face of considerable opposition, carried 
through the National Congress a Bill authorising an 
expenditure of £7,500,000 on the Longitudinal Rail- 
way. The projects prepared by the Belgian and 
German firms were duly received and considered. The 
alignment chosen by the former amounted to a total 
of 563 kilometres of new line, and that chosen by 
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Fig. 4—THE LONGITUDINAL RAILWAY 


| the latter 578. The Belgians, however, had made 
freer use of existing railways met on the way, so that 
by their route the total distance over existing and 
| new railways aggregated 36 kilometres more than the 
| German route. 
The two firms submitted tenders for construction 
| between Cabildo and Copiapé, but their tenders were 
| rejected, though the German alignment was accepted 
| as a basis for future construction. Tenders were again 


' that the latter route would be more desirable, and the | invited and received from one French, one American 
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and two English firms. After careful consideration 
the contract for the section Copiapé to Arica was 
‘ven to the “ Chilian Longitudinal Railway Construc- 
tion Company ” of London, and signed on April 20th, | 
1910, the contract price being £3,055,750, whilst ihe 
contract for the section from Cabildo to Copiapé was 





Labour has had to be specially imported by arrange- 
ment with the Chilian Government. In the southern 
section between Cabildo and Copiapé the labour supply, 
though not abundant has been sufficient. : 
From Cabildo to Vallenar the most interesting 
engineering problems are encountered, including four 
large tunnels and various smaller ones. There are 


The Abt system of rack has been adopted. The 
heavier portions of the line run through granite forma- 
tion, the rock being very hard. Before touching the 


| hard rock a stratum of decomposed granite has been 


met with which is used very generally as ballast. 
The chief tunnels are :— ; 
(1) At La Grupa, between Cabildo and Limahuida, 


given to the ‘‘ Howard Syndicate ”’ of London, and 
signed on May 13th, 1910, the contract price being 
£4,026,000. President Montt was not a man to let 
the grass grow under his feet, and while these negotia- 
tions were in progress work had been started between 
Cabildo and San Marcos, a section which constitutes 


| length 1277 metres. 
(2) At Las Palmas on the same section, length 
| 1034 metres. 

(3) At Las Astas on the same section, length 787 
metres. 


approximately 65 kilometres of rack, though this 
cannot be accurately determined till the completion 
of the final surveys. The question naturally suggests 


itself as to whether a rack line is desirable in a main 
trunk line, and the answer is that the nature of the | 


the heaviest piece of the whole railway. 

Early in September of 1910 the section from 
Cabildo to Copiapé, including the work already 
started, was handed over to the Howard Syndicate, 


country makes any other kind of railway practically 
impossible except at enormous cost. 

The present scheme has been evolved after much 
controversy, the financial, engineering, military and | 


(4) At Espino, between Illapel and San Marcos, 
length 1470 metres 

These tunnels were all started by the Government 
engineers, who, after careful consideration, decided 
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Fig. 5—TYPICAL SECTIONS ON 


which entrusted the work of construction to the | 
famous firm of contractors, Messrs. Norton, Griffiths 
and Co., of London wall, whose name is associated 
with record-breaking. The sectio north of Copiapé 
was entrusted by its concessionaires to Messrs. 
MacDonald, Gibbs and MacDougall. Work was soon 
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political points of view being fully discussed. 


the best that could be designed under the circum- 
stances. The gauge of the railway is one metre, 
Gradient limits six per cent. on the rack and three per 


THE LONGITUDINAL RAILWAY 


i It | on installing an oil engine plant with an electric 
does not lay claim to being a perfect line, but it is | installation, and Ingersoll-Rand electric drills. 


This 


air plant, but the bad air met with has necessitated 
the use of special ventilating plant and has proved 


cent. on the adhesion portions. Limits of curvature | expensive in other directions. 
80 metres radius on adhesion sections and 140 metres 
on rack. Section of rail 25 kilos. per lineal metre. 
Wooden sleepers are being used on the adhesion por- 
tions, 1500 to a kilometre. These are made from a 
species of Chilian oak grown in the south of Chile. 
Width of formation cutting 5.90 metres, and in 
embankments 4.60 metres. On curves of a radius 
of 200 metres or less, and on gradients of 1 in 50 
or steeper, soleplates are insisted on under the rail. 


The La Grupa tunnel 
|is now completed. That at Las Astas is practically 
| finished. The Las Palmas tunnel will probably be 
| finished when this article appears and that at Espino 
early this year. 

The chief bridges are one of 10 spans of 30 metres 
and another of four spans of 60 metres with an extra 
opening of 30 metres, between Cabildo and Limahuida, 
| and one bridge consisting of 10 spans of 30 metres 
| between Islon and Vallenar. Besides these there are 


| 
| was probably cheaper at the start than a compressed 
| 


started and is now being pushed on rapidly. 

The longitudinal sections which accompany this 
article give some idea of the character of the work. 
They do not accurately represent the final alignment, 
part of which is still under survey, but give a good 
general idea of it. From Cabildo to Vallenar the 
work is heavy and full of difficulties. From Valenar 
horthwards it is light and easy, though want of water 
and scarcity of labour have been obstacles to progress. 
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various bridges with three or four spans of 30 metres. 
Up to the present no special difficulties have been met 
with in bridge construction. The absence of suitable 
lime has made the use of cement necessary. An 
interesting feature of the work has been the developing 
of the line to get extra length in climbing some of the 
high ridges met with. This is especially the case at 
the approaches to the Las Astas and Espino tunnels. 

Transport throughout the southern section of the 
line has been a serious problem owing to the absence 
of good roads and the rough nature of the country. 
Mules and donkeys have been most generally employed, 
though ox-carts have also been used where roads 
make it possible. The Chilian labourer receives an 
average of four dollars a day. While at work he is a 
good worker, but is much addicted te drink; in fact in 
this respect he is worse than any other labourer in 
the world. Sundays, Saints’ days, and the day after 
pay-day are set aside generally for a carousal by a 
large proportion of the men. The climate through 
which the railway runs is magnificent, probably the 
best in the world. If anything it is toodry, and scarcity 
of water is a serious bar to prosperity. 

The Longitudinal Railway should be completed in 
every respect by the end of 1913. Weareenabled to 
give herewith and on page 70 some views taken at 
different points. Regarding the potential traffic of 
the line, the Government engineers are optimistic, 
more so perhaps than is justified by circumstances. 
The railway from Cabildo to Vallenar winds its way 
through valleys full of copper and, in a lesser degree, 
other minerals, but of too low a grade to be of any 
great commercial value. As a strategic railway, 
however, and as a means of opening up the country 
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as far as they are concerned we do not notice any 
entries or calculations which are obviously incorrect. 

A point of some importance with regard to this 
volume as compared with those issued by other coun- 
tries is that it is not a complete summary of the 
mineral output of Great Britain, as it leaves out of 
account minerals which are won from quarries and 
excavations less than 20ft. deep. This fact is some- 
times lost sight of by British writers and more often 
by foreign writers. This is not a very important 
matter, because no metallic ores, or practically none, 
if we exclude iron ore, are won from such shallow work- 
ings. In our opinion it would add to the interest of 
our statistics, and certainly to their completeness, if 
an appendix were added containing the output of 
minerals won outside the jurisdiction of the mine 
inspectors. We do not say that all clay and gravel 
should be included, but minerals of greater value, the 
details of production of which are easily obtainable. 
At the present time this is being done to some extent, 
notably with iron ore, and we notice the inclusion of 
figures relating to bog iron ore and sulphate of 
strontium, both of which are obtained from shallow 
workings. In the first of these two cases the figures 
were obtained from the Board of Customs, and in the 
second case given by the courtesy of the mine manager. 


general interest though, as they were not sent in by 
the inspectors of mines and quarries their insertion 


approve of their inclusion and should like to see the 
thing carried further. If some minerals won from 


others also? Take, for instance, diatomite, the fossil 





the Longitudinal Railway is of undeniable value, and 
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flour used in the dynamite works, also for boiler cover- 
|ing, &c. We read in the present volume that the 
| output in 1910 was nil from the Skye workings. This 
is due to the British Diatomite Company, Limited, 
having closed down. It would be erroneous, however, 
and, moreover, another injustice to Ireland, for anyone 
to imagine that we were absolutely dependent on 
Germany for our supply of this material, as the output 
from the shallow workings of the Diatomite Company, 
Limited, in Co. Londonderry, which has no connection 
with the above company, was between 2000 and 
3000 tons. 

No new metal mining ventures of any magnitude 


commoner metals having been all against the flota- 
tion of mining enterprises. Perhaps the most pro- 
gress is shown by Wales in copper ore production, 
Cornwall being now quite out-distanced after having 
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Fig. 6-BRIDGE NEAR CABILDO, TEN 30-METRE SPANS | 


will stand as a monument to the energy and enter- 

prise of the Chilian people, and of the dogged deter- 

mination of their late President Pedro Montt, one of 
the finest statesmen South America has ever seen. | 
The writer has not had the privilege of visiting the | 
line north of Vallenar, and has been unfortunate in 

not obtaining a plan and section of the work north 

of Antofagasta. This northern section, however, 

though quite as important as any other part of the | 
line, presents few interesting engineering problems. 
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OUR MINERAL STATISTICS. 





In accordance with established procedure we give | 
herewith a review of Part III., “‘ Output,” of the Mines 
and Quarries General Report and Statistics for 1910, 
reference to the coal and iron trades being omitted | 
from considerations of space. The volume came to | 
hand later than ever this year, not being available 
until the middle of December. This is due, we believe, 
to extra congestion at the printers, though Mr. 
Redmayne’s preface bears a later date than usual, 
viz., November 17th. There is no alteration to notice 
in the presentment of the statistics, the volume being 
within a page the same size as last year’s. In one or 
two matters of detail on which we have commented 
in former years we are pleased to note reference more 
in accord with the facts, and in the efflux of time we 
are hopeful of seeing stiil further improvements. We 
have no desire to keep harping on the same note, but | 
it seems desirable to warn those who may seek to gain | 
commercial information from the columns headed | 
“Values of ore at the mine” that the figures in many | 
cases are only approximate. The inspectors have no 
means of checking the returns supplied to them by 
the mine officials, nor have they, as being in the 
majority of cases colliery men, the requisite know- 
ledge necessary to aid them in detecting palpable 
errors. In the present volume, though we may hold 





the private opinion that the values in some cases are 
understated, this is not tantamount to suggesting any 
laxity on the part of the inspectors or the compilers 
It is a matter beyond their ken, and 





of the volume. 


held the lead in production for so many years. A 
matter of great import to the locality is the regaining 
of the position of principal producer of zinc ore by 
the Nenthead mine, whose output in 1909 was only 
63 tons. Another fact of great significance in this 
mining area is Lord Allendale’s announcement that 
he intends to reopen the Allendale lead mines, which, 
like the Tynedale mines, have been closed down for a 
number of years. In the year under review the only 
notable rise of price was in the case of tin, which was 
£20 higher in December than in January. The rises 


| which have occurred during 1911 do not, of course, 


come up for reference now, though there is one point 
that we feel inclined to touch on as affecting the 
interests of mine shareholders. That is the difficulty 
which the mine owners are experiencing in getting 
their share of the advantage in the higher prices for 
spelter now prevailing. 

In the case of tin, copper and lead the price paid 
by the smelter has always varied according to the 
market prices of the respective metal. With regard 
to zine, however, though the price has gone up about 
£5 a ton, those who control the spelter market have 
raised the smelters’ returning charges, so that the mine 
interests are but little better off for the rise in price, a 
position of affairs which, it is needless to say, has led 
to no little heart-burning at the mine. One other 


matter of general import may conveniently be men- | 
It is perhaps only natural for a reader of | 


tioned. 
these statistics, if he sees a marked falling off in the 


output compared with the previous year in the case | 


of any particular mine, to conclude that it is in a bad 
way, or at any rate in poorer ground We would warn 
readers against any such hasty conclusions. Strikes 
among metal miners are not or have not been of at all 
frequent occurrence, but there have been one or two 
notable outbreaks during the last year or two. We are 
not going into the merits of these, but may briefly say 
that the great reduction in the output of lead ore at 
Leadhills, Lanarkshire, in 1910, is largely attributable 
to the prolonged strike, and if, as we imagine, the 
output of barium carbonate from the Settlingstones 
mine, Northumberland, shows a decrease in 1911, it 
will be due to a similar cause. 

Turning now from the general to the particular, we 
shall refer as usual briefly to the more important ores 
and mineral products, proceeding as a matter of con- 
venience in alphabetical order. Arsenical pyrites 


| shows an advance from 129 to 944 tons, though this 
|is a small figure compared with the Cornish and 


Devon output of 13,519 tons eleven years ago. It is 
interesting to note that Carnarvonshire is now a small 
producer. The amount of white arsenic produced at 
the tin mines shows a reduction from 2880 tons to 
2153 tons, and, moreover, there has been a fall in price. 

Turning to barytes, we note that the output is the 
highest on record, viz, 44,667 tons. Of this the more 
valuable mineral, witherite, carbonate of barytes, 


These returns, we presume, are included as being of | 
was not obligatory. As we have said, we quite | 


shallow workings are admitted to these pages why not | 


call for notice, the comparatively low values of the | 
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amounts to 10,667 tons, the rest being heavy spar or 
the sulphate. We have discussed in recent years the 
main cause of the increased demand for barytes and 
shall now merely say in a word that it is being largely 
used both alone and in the form of lithopone as a 
substitute for white lead, the use of the latter having 
been penalised in some countries. The carbonate 
fetches twice the price of the sulphate, as, of course, 
it is much more amenable to chemical operations 
owing to its solubility in acids. There are only three 
mines in Great Britain yielding the carbonate, against 
more than 20 at present being worked for the sulphate, 
The great bulk of the carbonate comes from the 
Settlingstones mine already mentioned. This was 
at one time worked as a lead mine, until the run of 
| extraordinarily pure barytes was struck. 

With the increased demand for this mineral, one 
would have thought that exploration for further 
deposits would have been started elsewhere. he 
mineral is stated to have been found in North Wales, 
and to offer great inducements to those who wish to 
become rich quickly, but, we may say in passing, the 
occurrence of a mineral does not necessarily mean that 
it can be worked at a profit. The largest producer of 
sulphate of barytes is the New Brancepeth mine, 
Durham, with 5970 tons; other important Eng. 
lish mines being the Cow Green, Durham, with 
| 3174 tons; the Wotherton, Shropshire, 3510 tons, 
/and the Cabbish, Westmorland, with 2507 tons, 

By far the greatest increase over 1909 is shown, 
however, in the return from the Co. Cork mines, the 
| figure being 7078 tons against 1901. 

The production of china clay in Cornwall was 14 
million tons, much the same figure as in the course of 
the last decade, though when the new projects get to 
work we shall expect to see a material increase. Com- 
ing to chert and flint, we notice that Derbyshire and 
Flintshire are still mentioned in the notes as the 
principal producers of chert, though Yorkshire has for 
many years outdistanced Flintshire in this respect. 
The Yorkshire chert is all obtained from the Yoredale 
strata in Swaledale, and an interesting development 
| in the industry may be mentioned. This is the manu- 
| facture by the Fremington Silex Company, of Reeth, 
| of chert linings for grinding cylinders and tube mills, 
| special machinery having been put down to produce 
well shaped blocks. The output of chert in Derby- 
shire was 3562 tons, mostly from old sources of supply, 
though we may say that a large deposit of non- 
ealeareous chert has recently been proved in the 
Bradwell district. 

With regard to copper mining an increase in the 
production of ore is shown, the figures being 4178 
tons in 1910 and 3717 in the preceding year. Cornwall 
shows a further serious diminution, the Glasdir mine, 
Dolgelly, being now easily the largest producer, while 
the Talysarn mine in Carnarvonshire now comes next 
in front of Levant, for so long the principal producer’ 

It is mentioned in the notes to copper ore that the 
value of the output of copper ore from the Glasdir 
mine was more than three times that of the wholeJof 
Cornwall. If we look at the column showing the 
amount of metal obtainable by smelting we see}the 
figure for Cornwall was 71 tons, and for Glasdir 162 
tons. As copper ores are all sold on a similar basis, 
it might appear prima facie that there was something 
wrong with the values of the 71 tons and the 162 tons, 
being £2799 and £9100 respectively. There 
nothing wrong, however, the fact being that the value 
of the Glasdir ore, which is concentrated from a low- 
grade deposit by the Elmore vacuum process, contains 
an amount of gold which considerably enhances its 
value. Outside North Wales there is no progress to 
report in copper mining ; rather the reverse indeed, as 
the Devonshire and Tipperary mines have dropped 
out of the list. The Richmond mine has heen re- 
opened by a London syndicate, but the output remains 
| small. 

Fluor spar next claims our attention, and we note 
that the record production of 61,621 tons was reached 
in 1910, 20,000 tons more than the preceding year, 
and a stupendous increase on 1898, when the modest 
figure of 56tons was recorded. The 1910 increase was 
|equally shared by both Derbyshire and Durham, 
| gravel, we may say, being the main product of the 
| former county and lump spar of the latter. We do 
not propose to linger here to discuss the general situa- 
tion, but to go no further than the year under review 
it is clear that the 12s. 6d. per ton duty under the new 
American tariff had no immediate effect in stopping 
British exports to America, the main object of its 
imposition. Gold mining in Merionethshire shows up 
rather better, the estimated value of the ore being 
£7509 against £3807 in 1909. During 1911 we under- 
stand that work has been commenced in earnest in 
the Trawsfynydd lode, and it will be interesting to see 
if this virgin property comes out at atl like the very 
rich samples which we know to have been obtained 
from the lode in recent years, but which have hitherto 
failed to attract the capitalist of substance. 

Passing on to iron ore, the output of 15,226,015 tons 
is a slight increase on the preceding year and on the 
average of the last decade. The home production 
| yields more than half the amount of pig iron made in 
| this country, the imported ore to make up the defici- 
| ency coming principally from Spain as of yore, other 
|countries in order of merit being Algeria, Sweden, 
| Greece, Norway, Tunis, Russia, France and N ewfound- 
land. We cannot go into details with regard to 
British production, and before passing on shall 
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merely mention that a set-back has occurred in the 
new North Wales mines, while a newcomer, the 
Llanharry mine, of Glamorgan, belonging to the 
Cardiff Hematite Iron Ore Company, Limited, is the 
principal Welsh producer, with 18,154 tons of 52 per 
cent. ore. 

‘The amount of iron pyrites, mostly cupreous pyrites, 
imported was 812,247 tons against 791,068 tons in 
1909. Here again Spain sends by far the largest 
amount, though the Norwegian imports continue to 
increase year by year, amounting now to nearly 91,000 
tons and being well ahead of Portugal. The pyrites, 
of course, is used in the vitriol manufacture, the 
cinders containing 3 to 4 per cent. copper, forming 
the raw product for the wet copper extraction works. 











Fig. 1—-CONCRETE REVETMENT TRIAL IN THE- 


Lead now calls for attention, and we note a reduc- | 
tion in the output of ore from 29,744 tons to 28,534 | 
tons, and should not have been surprised at a larger | 
reduction considering the low average price of | 
£13 3s. 2d. for English pig. No new mines of any | 
importance call for notice, and the most striking 
developments are the increased outputs from those old 
established mines, the Greenside, of Westmorland, and 
the Queensberry, of Dumfriesshire. With regard to | 


‘the latter we shall expect still further important 


increases with the energetic development work of the 

new company. While Flintshire shows a falling off, 

the less important mines of Cardiganshire show an 

increased aggregate output, and the recent rise in the 

price of the metal will prove very welcome in this 

county, which is striving to regain some of its former 

importance in argentiferous lead mining. The Es- 

gairmwyn mine was the largest producer in 1910, the 

value of the ore being £7098, the lead yielding about | 
17 oz. silver to the ton. A little copper ore is pro- | 
duced at this mine as a complex sulphide which at | 
present is sold without the separation of its constitu- 

ent values. With regard to Derbyshire, the Mill Close 

mine easily heads the British list with an output of 

over 6000 tons of ore and continues to develop well at 

depth. Two new mines come on the list, both in dis- 

tricts where no mining has been done for many years. 

One is the High Rakes at Monyash, in which Birming- 

ham men are interested, and the other is the Cross- 

lands, at Litton. This latter is in the private liberty 

of Lord Scarsdale, who had a court in July, 1911, for 

the first time for 28 years for swearing in a grand jury 

under the provisions of the Derbyshire Mining Customs 

and Mineral Courts Act, 1852, there being only two of 

the old jury now alive. 

The Crosslands mine belongs to the Litton Minerals 
Company and is under the charge of a Cornishman 
rather an innovation{for the county. Owing to the 
approaching exhaustion of our space we must pass 
over the important topic of tin mining in Cornwall with 
the brief allusion to the increase both in output and 
values shown over 1909, the figures being 7572 tons of 
black tin, 7.e., dressed tin ore, valued at £655,871. 

The Uranium mines in Cornwall produced 76 tons of 
ore, but.as they have not stated the value the informa- 
tion is not of much use. Wolfram ore was produced to 
the value of £27,093 against £28,340, though the out- 
put was much less. Coming finally to zinc ore, we | 
note that the output in 1910 was 11,238 tons against 
9902 tons in the preceding year ; though, of course, 
this is a move in the right direction, the figures still 
compare very badly with those of a few years ago, and 
seeing that the average price of spelter in 1910 was 
£23 19s. against £19 3s. 8d. in 1902, when the output 
was 25,060 tons, some explanation seems to be called for. 
This, we think, lies in the fact that during the last 
decade considerable quantities of the blende really | 
came from old dumps now exhausted and not from | 
mining operations proper. During 1910 Wales lost 
ground both in Flintshire and Cardiganshire, and had | 
it not been for the active resumption of mining by the 
Vieille Montagne Company at Nenthead in Cumber- | 
land, and Carshield in Northumberland, on the com- | 
pletion of the new dressing mill. there would have been | 
a further decreased output of blende instead of the 
increase we have mentioned. The second largest pro- 
ducer of ore is the Great Laxey mine in the Isle of Man, 
with 2025 tons, assaying 51-4 per cent. Though the | 
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Welsh production goes chiefly to Swansea smelters, we 
may say that the Cumberland ore goes mainly to 
France and Belgium, the shipments to Belgium in 1910 
being much as usual, while those tu France advanced 


from one ton in 190% ie 2144 tons; with which remark | 


we close this somew!:at lengthy review. 


THE CEMENT GUN, GUNITE, AND THEIR 
USES. 

Up to a few months ago, the most familiar and, 
indeed, only effective means of applying concrete 
or cement mortar as a protective covering to steel 
columns, girders or beams was to encase the metal 


leaving a thin film of fine cement mortar to serve 
as a plastic base in which they finally become em- 
bedded. The mixture is then built up upon the 
film to any thickness desired. 

An important feature of the apparatus is the 
| method of regulating the discharge of sand and 
cement. At the bottom of the lower compartment 
is a large feed wheel, with deep notches around its 
entire circumference, and upon the speed of rotation 
of this depends the rate at which the materials are 
discharged. The wheel is revolved by a small com- 
pressed air motor, and the small charges of sand 
and cement or other mixture collected in the notches 
or pockets around its periphery are fed successively 
into the rapidly moving stream of air issuing from 
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CULEBRA CUT 


with wooden forms and then pour between the two 
the wet mixture—the last being reinforced usually 
by wire mesh or metal rods. Judging, however, 
from the success attendant upon its application to 


the above and a variety of other purposes, a new | 


method recently introduced to the commercial field 
by the General Cement Products Company, of New 


York, promises to modify appreciably, if not com- | 


pletely change, earlier practice. This process dis- 
penses entirely with forms, and may be described 
briefly as the delivery of the cementitious mixture 
to the surface to be coated by means of compressed 
air. 

The apparatus, known by the name, not perhaps 
too happily chosen, of “cement gun,” which is em- 








Fig. 2—CEMENT GUN IN USE IN THE CULEBRA CUT 


| the inlet connection. The material is blown through 

a curved outlet, and thence passes into the hose 
line which supplies the:discharge nozzle. The quan- 
| tities of air required for the operation of the machine 
and of water for hydration of the cement depend, 
of course, upon the conditions of working, and are 
under absolute control. That portion of the nozzle 
which is exposed to abrasive action is lined with 
a suitable composition, so inserted that it may be 
readily replaced. 

It is claimed for “ gunite’’—the name given to 
the product of the machine—that it is exempt from 
the criticism usually urged against plastic materials, 
namely, their lack of uniformity, due to methods 
of mixing and application. The fact that, in the 
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Fig. 3-THE CEMENT GUN 


ployed in the new process, is illustrated in detail 
in Fig. 3. Its essential parts are two steel hoppers, 
or compartments, from the bottoms of which dry 
cement and sand or other materials, are ejected by 
compressed air through a hose pipe. At the dis- 
charge end of this is a nozzle, to which another and 
smaller hose supplies water, alsoainder pressure. The 
hydration thus takes place while all the materials 
are in motion, and the resulting mixture, leaving 
the nozzle, is “‘ shot ’’ upon the surface to be coated, 
or into the interstices of any aggregate. The 
mortar issues from the nozzle orifice in the form of 
spray, and at a velocity of about 350ft. per second, 
with the result, in the first instance, that the coarser 
grains of sand rebound from the surface pointed at, 


| cement gun process, hydration takes place in transit 
|and immediately before and during emplacement 
| results, it is held, in the initial set, or crystallisation. 
| occurring ‘where it is most desired—on the surface 
| to be protected, and not on the mortar board. Other 
| circumstances placed to the credit of the new method 
|are the tendency of the sand grains, which first 
| strike the metal, to clean off rust, and the assistance 
| rendered by the forcible expulsion of surplus water 
| and air to the creation of an exceptionally dense, 
| homogeneous and waterproof product. Of the respec- 
tive breaking strength of best hand-made and cement 
gun made bricks, a recent test may be quoted. 
| Bricks, 1?in. by 3}in. by 8in., made of a mixture of 
one part cement to three parts sand, were exposed 
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to moist air for one day and immersed in water for | the tests, we learn that a considerable area has been | runs, averagi 


twelve days, and then mounted upon round bars covered with the protective coating of cement, 


of steel Jin. between centres. Above the - bricks, 
in the exact centre of their length, was then placed 
another steel bar, sustaining a platform, upon which, 
first 234 1b. and then additional weights of 10 lb. 
each were piled, the result of the trial being that 
the hand-made brick broke at 3034 Ib. and the other 
at 533}1b. Other well authenticated tests, made 
by Westinghouse, Church. Kerr and Co., show that 
gunite is twice as strong in tensile and compressive 
strength as any hand-made mortars, and practically 
impervious to moisture. 

Among the larger works to which the new process 
has been applied are the reconstruction of the Grand 


Central terminal yards of the New York Central | 
and Hudson River Railway, New York City; the | 


lining with a 2in. covering of cement mortar of the 


and that the latter has been bonding well and showing 
no tendency to crack. The machine—see Fig. 2— 
was kept running more or less continuously during 
several weeks, and then, in mid-October, pending 
the Commission’s decision as to its work, turned over 
to the Panama Railroad Company, to be used in 
covering an embankment near Bas Obispo, at the 
point where the new railway leaves the immediate 
neighbourhood of the Canal and starts up a gradient 
into the hills eastward of the great cutting. 


RAILWAY SPEED IN 1911. 


BELow are our annual tables of British and French 


steel inverted pipe syphons—many of them 11ft. 3in. | railway speed. Of this country there are few changes 


in diameter—for the southern division of the Catskill | to record. 
aqueduct ; the treatment, to prevent disintegration | minute quicker 
and rock displacement by the action of the elements, | St. Paul’s at 


of a section of the Bergen Hill archway, recently 


In Table A the Great Northern run is one 
The Kent Coast express leaving 
5.12 p.m. no longer runs during the 


| summer only, and since the autumn two new non-stop 


cut by the Erie Railway Company ; the re-coating | trains between Victoria and Margate (West) in 1 h. 


with gypsum-stucco of the handsome front of the 
Field Museum of Natural History, Chicago; and, 
most important of all, perhaps, the protection of 
a considerable extent of decomposing rock in the 
Culebra Cut of the Panama Canal. 

The Grand Central improvements include the 
depression of the old railway yard and the creation of 
two new permanent-way levels, one above the other, 
the lower for suburban service and the upper for 
express trains, Park-avenue being carried above the 
higher by a heavy steel viaduct. The application of 
a cement mortar coating to much of the steel work 
involved in this plan was made not a little difficult 
by the conditions under which the work was carried 
out. For example, it was essential that there should 
be no interruption of traffic—averaging a thousand 
train movements daily—through the railway yard, 
while other troubles were caused by the necessarily 
restricted spaces which could be allotted to the steel 
coating operations. The advantages, under these 
circumstances, of a process dispensing with the use 
of forms, and which could be started or stopped at 
practically a moment’s notice, will be at once 
apparent. 

Of the few unsolved problems associated with the 
completion of the Panama Canal, the most serious 
undoubtedly is that arising out of the peculiar geology 
of the section of the summit level known as the Culebra 
Cut. Concerning this it may be interesting to recall the 
following sentences quoted from an article published 
in THE ENGINEER rather more than eleven years 
ago :—* 

Generally speaking, there seems little doubt, from the engi- 
neer-geologist’s standpoint, of the feasibility of the project. One 
formation, however, calls for special mention, namely, the red 
clays, peculiar to tropical climates and very apparent in the 
Isthmus of Panama. They are created by the disintegration of 
the soils by atmospheric action, and furnish a surface, often 60ft. 
deep and in places even deeper, very liable to slide. It will be 
expedient to take the precautions usual in kindred cases and to 
make assurance doubly sure at points such as Cucaracha, where 
the gradient of the clays is towards the cutting. Yet another 
circumstance should be noted as cause for disquietude, namely, 
the liability of these apparently compact and impervious clays 
to break up under very slight pressure after being subject to the 
influence of water. There may be necessity to protect with a 


facing of masonry at least those portions of the waterway which | 


are exposed to the action of waves caused by navigation. 


That these conclusions were amply justified has 
been proved by the more recent investigations of Dr. 
Howe, of the United States Geological Survey, and 
other experts; by the many millions of cubic yards 
of earth and rock which have slid, since the resump- 
tion of work in 1904, into what will be the Canal 
prism ; and by the undisguised anxiety of the Canal 
Commission to arrive at a determination in respect 
of threatened dangers which shall be vindicated by 
events. 

Many and well-meaning suggestions—ranging from 
the planting of grass seed to the construction of elabo- | 
rate retaining walls—have been offered as the best | 
method of dealing with the problem ; and not a few 
of these have already been practically tested The | 
most feasible of them—illustrated in Fig. 1—consisted | 
of a concrete revetment anchored to the rock by | 
means of rods driven into holes previously drilled | 


into the mass, another section of the same revetment | State (Western) 
This work Southern .. .. 


being reinforced with old French rails. 
proved very tedious and expensive, because of the | 
large amount of hand labour involved in clearing 
the weathered surfaces and in grading to accommo- 
date the rails and heavy forms for the gravel concrete. 
Consequently, but a comparatively short trial sufficed 
to convince the authorities that such methods would 
be prohibitive, in view of the facts that the Cut is 
nearly nine miles long, and that only at rare intervals 
on either side is there absence of the dangerous dis- 
integrated sedimentary clay and fractured andesite. 
The invention of the cement gun and Akeley pro- 
cess, synchronously with the demand from Panama 
for an economical and effective method of protecting 
the decomposing rock of the Canal, may prove more 
than a happy accident. Anyway, the Commission 
very promptly subjected the new process to a trial, 
with, so far as can be gathered, eminently satisfactory 
results. From a communication just to hand from 
an engineer who has been closely connected with 


* “Central American Ship Canals,’ 
23rd, 1900. 
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| 35 min. have been added, viz., Victoria dep. 9.10 a.m., 
| Margate dep. 5.20 p.m. 

Table B schedules runs of less than 50 miles in 
| length, which give higher rates of speed than those 


| 
| 
| 


| credited to the respective companies in Table A, and 
| also includes the fastest running made by those com- 
| panies which are unable to show a run 50 miles in 
| length. 

During the summer the Caledonian had two runs, 
instead of one, from Forfar to Perth in 32 min. For 
the first time the Tilbury Railway yields a ran at 


TaBLE A.—Fastest Booked Start-to-stop Runs not less 


Company. Run. 


Great Western .. Paddington—Bristol 
Great Northern : 
London and North-W 
North-Eastern .. 
Midland an 
Great Central 


Willesden—Coventry 
York-Neweastle .. . 
St. Pancras—Kettering 
Marylebone — Leicester 
High Wycombe) 
Perth—Aberdeen .. 
Waterloo-Salisbury 
Ballybrophy—Mallow .. 
Kilmarnock-Carlisle 
Victoria - Brighton 
Liverpool-st.~Norwich 
Crewe-Rhyl.. .. .. 
St. Paul’s—Margate West 
Edinburgh-Carlisle 


estern 


Caledonian eerie ds 
London and South-Western 
Great Southern and Western . . 
Glasgow and South-Western 
Brighton and South Coast 
Great Eastern ae 
North Stafford .. .. .. . 
South-Eastern and Chatham .. 
North British és 


TABLE 


Company. Run. 





Darlington-York.. .. 

Leicester—Nottingham 
wright-street ) 

Forfar—Perth 


North-Eastern .. 
Great Central ( 


Caledonian 


Kettering—Bedford 
Basingstoke—Vauxhall 
Manchester—Liverpool 
Tonbridge—Ashford 
Lincoln—Spalding 
Stepney—Westcliff 
Hemsworth—Howden .. 

| Drogheda—Dublin 

| Blandford—Evercreech 


ee ee eee 
London and South-Western 
Lancashire and Yorkshire 
South-Eastern and Chatham .. 
Great Eastern .. °.. 

Tilbury and Southend 

Hull and Barnsley - 
Great Northern (Ireland) 
Somerset and Dorset 





Company. Run. 
Northern Paris-St. Quentin ‘ 
Paris—Orleans Bordeaux—Angouléme 
Eastern 5 fe Paris—Chalons ‘ 
P.L. and M. wae Dijon—Macon 
State (Old System) .. Chartres—Thouars 


Paris—Rouen 
Dax-Bordeaux .. 


50 miles an hour ; and it may be noted that the out- 
| burst of competition between that system and the | viz., between Berlin and Hanover. 


Peterborough—King’s Cross 


TaBLE C.—Fastest Booked Start-to-stop Runs not less than 


| Great Eastern Company for the Essex Coast traffic | 


| has intensified since the summer. 

In Table C the Eastern Company’s run displaces 
| one from Paris to Troyes, 103? miles, in 1 h. 47 min., 
| speed 58.1. The latter run is now performed by two 
|trains in 1 h. 53 min., speed 55.0. The run from 
| Chartres to Thouars is 3 min., and that from Paris to 
| Rouen 5 min. slower. 

| It is notorious that the State administration of the 
|old Western system has resulted in the services 


| becoming a by-word of unpunctuality, danger, and | 


| general inefficiency. The latest attempt to remedy 
| the chaotic condition of affairs is wholesale decelera- 
| tion. 

| For example, in 1910 there were fourteen non-stop 
| runs between Paris and Rouen, averaging 1 h. 50 min., 
‘or a speed of 47 miles per hour. There are now ten 
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ng 2h. 15 min., or a speed of 38.3 mileg 
per hour. The day boat train from England (Victoria 
dep. 10 a.m.) now arrives in Paris at 7.12 p.m. instead 
of 6.43 p.m.; while in the opposite direction the depar- 
ture from Paris is 10.15 instead of 10.20 a.m., and 
London is reached at 7.35 p.m. instead of 7 p.m, 
The most important expresses are the Paris and 
Havre, a journey of 141} miles, and they may be 
dealt with in detail :— 


Ist class. Ist elass. Ist and 
2nd clase. 
: a.m. -m. p-m. 
1910 Paris, dep. .. 8.16 4.25 7.47 
Havre, arr... 11.1 7.45 11.0 
1911 Paris, dep. 8.5 4.15 7.19 
Havre, arr... 11,32 8.10 11.42 
Ist and Ist class Ist class. 
2nd class. 
1910 Havre, dep. 8.8 12.45 8.45 
Paris, arr. 11.20 4.25 11.32 
1911 Havre, dep. 8.0 12.33 8.30 
Paris, arr. 11.33 5.0 12.0 


As there is nothing novel to record of either, the 
tables of the longest non-stop runs on British and 
French railways do not need repetition. 

Last year we furnished some particulars of railway 
speed in Germany. The fastest run in the Empire is 
still that from Berlin to Halle, 101 miles, in 1 h. 
50 min., speed 55.0, but there are now three trains 
performing it instead of one. 

Two new dining-car non-stop expresses have been 
put on between Berlin and Hamburg, a journey of 
178} miles. The quicker, Berlin dep. 8.40 p.m., 
accomplishes the run in 3 h. 20 min., speed 53.4, 
while the corresponding train to Berlin, Hamburg 
'dep. 6.10 p.m., takes 2 min. longer. Hitherto the 





than 50 Miles in Length on British Railways in 19)). 








Speed. 
Miles. Time tee per Train. 
occupied. | hour. 
h. m 
1182 2 0 59.2 | 110m 
76} 1 18 58.6 | 12.7 p.m 
88} 1 32 57.7 9.31 a.m 
-, 804 1 24 57.4 9.43 a.m 
- eas 72 1 16 56.8 3.30 p.m. 
(via 1074 1 54 56.5 6,20 p.m. 
89} 1 37 55.9 5.58 a.m. 
83} 1 31 55.1 10.50 a.m. 
77} 1 28 53.0 12.32 p.m. 
91} 1 46 51.5 2.6 p.m. 
5 rele 51 1 0 51.0 2 down, 2 up 
(Trowse) 114 214 49.9 9.50 a.m. 
51} 1 3 48.7 1.0 p.m. 
734 1 33 47.4 5.12 p.m. 
98} 2 il 45.1 9.30 a.tn. 
B. 
Speed. 
Miles. Time Miles per Train. 
occupied. hour. 
h.2 m. 
pak ke 44} 0 43 61.7 1.9 p.m. 
Ark- 223 0.22 61.3 4.33 a.m. 
324 0 32 60.9 11.36 a.m. and 
7.2 p.m. 
22} 0 23 58.0 10.10 a.m. 
464 0 49 56.9 5.3 p.m. 
37 0 40 55.5 20 trains. 
264 0 30 53.0 4.53 p.m 
38} O 44 52.1 2.43 p.m 
33 0 39 60.7. | 4.13pm 
25 0 30 50.0 9.7 p.m. 
31} 0 39 48.8 6.56 p.m 
273 0 34 48.0 10.22 a.m. 


50 Miles in Length on French Railways in 1911. 


Speed, 
Miles. Time Miles per Train. 
occupied. hour. 
h. m. 
95} 1 33 61.8 7.50 a.m. 
864 1 29 58.1 4.25 a.m. 
1074 1 54 56.5 9 a.m. & 5.15 p.m 
77} 1 23 56.2 12.58 p.m. 
147} 2 50 52.1 12.4 p.m 
86} 1 40 51.7 10.15 a.m 
92 1 48 51-1 12.49 p.m. 


| longest non-stop run in Germany was 158 miles, 


Outside France and Germany there appears to be 
no continental run of any length which attains a speed 
| of 50 miles an hour. The Low Countries seemingly 
| yield the next best running, the fastest in Belgium 
| being Ostend to Brussels (Nord), 75} miles, in 1 h. 
| 34 min., speed 48.3; and the fastest in Holland, 
| Flushing to Boxtel, 85! miles, in 1 h. 50 min., speed 
46.5. 





It is stated by an American journal that concrete which 
| has been exposed to frost before hardening can be success- 
| fully repaired where necessary in the following manner : 

| Pick out the concrete affected by frost and wash the surface 
| with water. Apply a 1:3 solution of hydrochloric acid, 
| wash again, and apply a very wet mixture of new concrete. 
| If this is kept damp for a week it bonds perfectly with the 
' old surface. 
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OBITUARY. 


SAMUEL WAITE JOHNSON. 


Iv is with great regret that we have to announce 


the death of Mr. Samuel Waite Johnson, who was 
| 


for so many years the chief locomotive engineer of 
the Midland Railway, though he retired from that 
position some eight years ago. His death, which 
took place in his eighiy-first year, occurred at his 
home, Lenton House, The Park, Nottingham, on 
Sunday last. 

Mr. Johnson was born at Bramley, near Leeds, on 
October 14th, 1831, and he received his first education, 
asdidso many other distinguished men, at Leeds Gram 
marSchool, His first engineering experience was gained 
as pupil under the late Mr. James Fenton, at the large 
engineering works of EF, B. Wilson and Co., Railway 
Foundry, Leeds. At this establishment the manu- 
facture of locomotive and stationary engines and 
general engineering work was carried on. After his 
term of pupilage he remained for some time at these 
works and while there assisted in the drawing-oftice 
on the design and details of the Jenny Lind type of 
engine and on McConnell’s Bloomer. He was subse- 
quently employed under Mr. Sturrock as Assistant 
District Locomotive Superintendent of the southern 
district and as manager of the loco- 
motive repairing shops of the Great 
Northern Railway, at Peterborough. 

He retired from this position in 
1859 to take up the post of Acting 
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ful in Paris, Mr. Johnson designed two new classes 
of four-wheeled coupled express passenger engines 
; and one enlarged type of six-wheeled coupled goods 
jengine. The new passenger engines were required 
to work the fast express trains, which had by then 
|much increased in weight. It was then that the 
| Belpaire box was adopted, as we have mentioned 
above, and its use enabled a much larger boiler than 
had previously been used on the Midland Railway 
to be employed. The working pressure in the first 
| of the two series was increased to 180 Ib. per square 
inch, and the tractive power of the engine was about 
23 per cent. greater than that of the Prince of Wales. 
For these engines larger tenders were also constructed. 
They had a carrying capacity of 4500 gallons of water 
and of from five to six tons of coal. These tenders, 
instead of being constructed with the usual six wheels, 
were provided with two four-wheeled bogies. The 
engines of the second series were designed to take 
even greater loads than were those of the first. The 
boiler was still further increased in size and the 
working pressure was raised to 195 1b. per square 
inch. The usual design of two high-pressure cylinders 
was replaced by three cylinders, arranged on the 
compound principle, and the locomotives were at 
the time probably the most powerful and certainly 


| After 1900, when the Prince of Wales was so suc- 
| 
| 


The company did not build all its own locomotives 
at Derby, but constructed some forty complete 
engines in the course of the year, while 120 were 
provided with new boilers, and about 800 under- 
went repairs in the same period. The staff of the 
locomotive department in the latter part of 1903 
—just before Mr. Johnson retired—was over 18,106, 
their wage bill representing over 1} million pounds 
sterling per year. The number of those actually 
employed at Derby was nearly 5000 men. 

It is a matter worthy of note that till the end of 
the year 1903 the Midland Railway had only had 
two locomotive superintendents since its establish- 
ment. In 1844, when the Birmingham and Derby, 
North Midland, and Midland Counties railways 
were amalgamated under the title of the Midland 
Railway, Mr. Matthew Kirtley, who was locomotive 
superintendent of the Birmingham and Derby 
Railway, became the superintendent of the amal- 
gamated companies, and remained in that position 
for nearly thirty years—just for a slightly shorter 
period than it was held by Mr. Johnson. 

Mr. Johnson was elected a member of the Institu- 
tion of Civil Engineers in December, 1867, during the 
presidency of the late Sir Charles Hutton Gregory, 
whose signature is at the foot of his proposal form. 
Previously, in 1861, he had become a member of the 

Institution of Mechanical Engineers 
and was successively made member 
of Council in 1884, vice-president in 
1895, and finally president in 1898. 
His presidential address was a most 
interesting addition to the literature 





Locomotive Superintendent of the 
Manchester, Sheffield and Lincoln- 
shire Railway—as it then was 

which position included the direction 
of the locomotive carriage and 
wagon works at Gorton. It was 
while he oceupied this responsible 
situation, which he did for five 
that he was. offered his 


years, 
as chief locomo- 


first appointment 
tive engineer to a railway. This 
was made in 1864 by the Edin- 
burgh and Glasgow Railway, and he 
accepted it. Some time afterwards 
this line was absorbed by the North 
British Railway Company, of which 
company Mr. Johnson then entered 
the service, being made locomotive 
superintendent of the Western divi- 
sion of the line. A year later, 
that is to say, in the year 1866, he 
was created chief locomotive, car- 
riage and wagon superintendent 
of the Great Eastern Railway. He 
occupied this position for seven 
years, carrying out much important 
work and introducing on the line 
four-wheels coupled bogie passen- 
ger tender engines, 

It was in 1873 that Mr. Jolinson 
transferred his sphere of action to 
Derby, having been made locomotive 
superintendent of the Midland Rail- 
way. He also acted as locomo- 
tive superintendent of the Somerset 
and Dorset Joint Railway, a line 
running from Bath to Bournemouth 
and owned by the Midland and 
London and South-Western Rail- 
ways, as well as locomotive superin- 
tendent of the Midland and Great 
Northern Joint Railway This line, 
which is the joint property of the 
Midland and Great Northern Com- 
panies, connects the Midland line to 
Cromer and Yarmouth. He directed 
the important locomotive department of the Mid- 
land Railway for a period of no less than nearly 
thirty-one years, only resigning the position to Mr. 
R. M. Deeley on the Ist January, 1904. 

To give a detailed history of Mr. Johnson’s work 
during his association with this line would fill a 
great many of our columns, and it would be impos 
sible to attempt it. One or two items only can be 
mentioned. He was a_ particularly skilful loco- 
motive designer, and it can be said of his engines 
that in gracefulness of lines and in handsome 
ness of appearance they were unsurpassed by 
any engines in this country, or indeed in the 
world. Nor must it be considered that they were 
lacking in capability for hard work, for this was 
certainly not the case. They were in every way 





able to perform the work that they were called upon | 


to perform. As long ago as 1887 his four-wheeled 
coupled express bogie engine Beatrice took the gold 
medal at the Saltaire Exhibition, while his single 
driving-wheel engine No. 1853, with bogie in front, 
won the Grand Prix at Paris in 1889. Later on a 
similar but larger engine, named the Prince of Wales, 
also obtained a Grand Prix at Paris in 1900. Mr. 
Johnson was, for all that his engines were powerful, 
a stickler for beauty, and it was no doubt because 
of this that he did not adopt till a somewhat late 
date the Belpaire fire-box. 
this in his engines, however, he managed to produce 
locomotives of decidedly handsome design, as is well 
evidenced in the engine of which we gave a two-page 
supplement in our issue of March 13th, 1903. 


Even when he embodied | 


SAMUEL WAITE JOHNSON 


among the most efficient engines in the British Isles. 
There was one high-pressure cylinder, 19in, in dia- 
meter, and two low-pressure cylinders, 2lin. in dia- 
meter, the stroke in both cases being 26in. The 
diameter of the coupled wheels, of which there were 
four, was 7ft. 

order was 59 tons 10 cwt., and of the tender 
52 tons 12 cwt., making a total of 112 tons 2 ewt. 
The method of compounding was on the Smith 
| system. 


Our readers will doubtless remember the delight- | 





on the history of railways. It 
deals exhaustively with the various 
details of this important branch of 
engineering and is valuable as setting 
forth the views of a man who had 
personally passed through the period 
in which the great main lines of this 
country changed from the age of 
iron to that of steel, and from a con- 
dition of a multiplicity of small units 
into that of a much smaller number 
of consolidated undertakings of great 
size. His own line, the Midland, for 
it may well be so termed, though he 
had been connected with so many 
during the course of his life, formed 
an excellent example of the growth 
of railway progress which had been 
made up to the date of his presi- 
dency of the Mechanicals —1898. 
There are one or two points in his 
address which are worthy of note. 
In the first place reference is made 
to six types of locomotives which 
“are nowadays found all that are 
necessary for the working of an 
Knglish railway.” They were—(1) 
A single driving passenger tender 
express engine with a leading bogie— 
this type being for gradients not 
exceeding 1 in 150; (2) Four-wheel 
coupled passenger tender engine 
with leading bogie; (3) Six-wheel 
coupled tender goods engine; (4) 
Four-wheeled coupled tank engine 
for suburban traffic ; (5) Four wheel 
coupled tank engine; and (6) Six- 
wheel coupled tank engine, the two 
latter classes being for shunting 
purposes. It will be noticed that no 
mention is made of the six-coupled 
passenger engine, and it is probable 
that to-day such an engine would be 
inserted in place of the single driving 
wheel engine in any list prepared 
by a locomotive superintendent of any of our great 





main lines. 
Then, as regards compounding, the following words 


were used :—“‘ Every well-considered attempt to 


| increase the economy and power of the locomotive 


The weight of the engine in working | 


ful accounts of runs with these engines which were | 
| chronicled in our pages by the late Mr. Rous Marten. 
The locomotives were found to be 15 per cent. more | 


powerful than the engines of the first series, and in 


practice it was proved that they were capable of | 


dealing economically with light as well as with heavy 
loads. In his later type of goods engine Mr. Johnson 


; made the boilers and fire-boxes much larger than | 


|in his earlier engines, thereby enabling them to 


negotiate loads which were 20 per cent. heavier | 
than those hauled by engines of the older pattern. | 


| The majority of the locomotives which Mr. Johnson 
| designed were at the time either described, or at 
| any rate discussed, in our columns. 

As giving some idea of the responsibilities of the 
| position which Mr. Johnson occupied with so much 
distinction, we may say that at the end of his period 


of office there were at work on the Midland Railway | 


no fewer than 2948 locomotives, which together | 
| electricity, saving between Lancaster and Morecambe, 


ran an aggregate of 64 million miles per year, and 
consumed in doing su some 1,323,400 tons of coal. 


should receive our approbation; but, although 
compounding has been attended with excellent 
results in stationery and marine engines, the results 
of the working of compound locomotives, which I 
have studied somewhat closely, have not been such 
as, in my opinion, would, up to the present time, 
have warranted my adopting the compound system. 
It is only fair to say, however, that I have not actually 
tested compound locomotives against my own 
engines.” This, then, was Mr. Johnson’s opinion in 
1898. We have shown that four or five years later 
he must have altered it, for he then introduced com- 
pound engines, but though, since they were built 
during his tenure of office, we have attributed them to 
him. it is not at all certain that their construction was 
not largely due to the influence of Mr. Deeley, who 
was for a long time his right-hand man before finally 
succeeding him. Mr. Johnson also clearly foresaw 
the use which would be made on our railways of 
electricity, for we find him saying: “I cannot help 


/ thinking that the signs of the times poimt to elec- 


tricity as likely to prove a most important agent in 
the hands of future railway mechanical engineers.”’ 
We believe we are right in saying that the Midland 
Railway, though it has never actually employed 


was the first lineto go into the matter of electric trac- 
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tion and actually to work out a scheme for electrifying 
its system. Finally, we may refer to what Mr. John- 
son considered the ideal gauge. This was 5ft. 3in. 
‘“How many difficulties experienced by locomotive 
superintendents,”’ he said, ‘‘ would have been avoided 
had the 4ft. 8}in. gauge been superseded years ago by 
the 5ft. 3in. gauge.” 

Mr. Johnson was a Justice of the Peace for the city 
of Nottingham, having been so created in 1895. 
The Khedive of Egypt also made him a Commander 
of the Imperial Order of Medjidieh, and also an officer 
of the Order of Osmanieh for services rendered in 
training engineering pupils for the Egyptian Govern- 
ment railways. 


ADAM CARLISLE BAMLETT. 


A PROMINENT figure in the world of agricultural engineer- 
ing was lost on January 10th in the person of Mr. Adam 
Carlisle Bamlett, who had gained a prominent reputation 
for his reaping and mowing machines. Mr. Bamlett died 
at his house at Sowerby, Thirsk, in North Yorkshire, at the 
age of seventy-six. 

It is rather more than half a century since Mr. Bamlett 
laid the foundations of what developed into an important 
engineering business. Securing a site possessing distinct 
advantages, he built in March, 1854, some small workshops 
which gave employment to about a dozen men. In those 
early stages of his career he spent laborious days in experi- 
menting. . Possessed of inventive genius, he improved 
existing and evolved new patterns. Nothing if not 
thorough, he always insisted on having the best of every- 
thing put into his machines. The slightest defect in a 
piece of work demanded its rejection. He aimed at manu- 
facturing machines which in every way should rank 
second to none. His products had not been on the market 
long before they began to attract the attention of agrieul- 
turists, and they quickly came into considerable vogue. 
The works at Thirsk had to be extended in order to cope 
with the steadily increasing demand, and they were gradu- 
ally developed until at the present time they give employ- 
ment to over 200 men in the busy season. From England 
his reputation spread to the Continent, and for a long time 
past he had sent large consignments of his machines every 
year to France, Germany, Austria, and other countries. 
In Germany he was quite as well known as in England, 
and itis said that in one part of Germany reaping machines 
are not called by that name or its German equivalent, 
but are known as * Bamlett’s.”” At the shows both at 
home and abroad the Bamlett machines won many dis- 
tinetions. 

Mr. Bamlett occupied two farms upon which various 


crops were grown for the specific purpose of putting his | 


reapers and binders to the practical test of field work. 
Often crops were left standing when, according to the agri- 
cultural practice, they should have been cut and stacked, 
because some new type of machine was coming into being 
and its inventor was anxious to test its efficiency. 


Mr. Bamlett was a member of the Sanitary and the Iron | 


and Steel Institutes. 


THE INSTITUTE OP METALS. 


THE annual general meeting opened in the hall of 
the Institution of Mechanical Engineers, Storey’s- 
gate, S.W., on Tuesday, January 16th. At the out- 





set of the proceedings Sir Gerard Muntz, the out- | 


going President, occupied the chair. The minutes 
of the previous meeting having been read and con- 
firmed, the Chairman presented the report of the 
Council on the work of the past year. 

Mr. A. Philip, in moving the adoption of the report, 
said that the Institute showed unmistakable signs 
of vigorous life, and the Council was to be heartily 
congratulated upon the increase in membership. 

Mr. L. Summer seconded the resolution. He 
pointed out that the papers read before the Birming- 
ham Local Section of the Institute appeared to deal 
with subjects of great interest to users, and were 
not so academic as many of the other papers pre- 
sented to the Institute. 

Sir Gerard Muntz said that any member could obtain 
from the Secretary the forms relating to the work 
of the Corrosion Committee. 

The motion for the adoption of the report was 
then put and unanimously carried. 

The Honorary Treasurer, Professor Thos. Turner, 
presented his report and statement of accounts. 

In reply to a question by Mr. Vaughan Hughes, 
it was stated by Professor Turner that the amount 
already expended by the Corrosion Committee to 
the present date was £150, but an additional £75 
had been certified for payment, making £225 in all. 
The money had been expended in the purchase of 


the necessary plant, and the balance now remaining | 


would be more than wiped out by the end of the 
present financial year. Additional 
were therefore earnestly needed. 
to yield any useful result it must be carried on con- 
tinuously. and he hoped that the Committee would 
be placed in possession of the necessary funds. The 
report of the Treasurer was unanimously adopted, 
and on the motion of Sir Gerard Muntz a cordial 
vote of thanks was accorded to Professor Turner 
for his services. 

Mr. T. Vaughan Hughes proposed and Mr. FE. L. 
Rhead seconded a vote of thanks to the retiring 
President and Council for their work during the past 
year. 

The list of officers for the ensuing year was then 


announced. Professor W. Gowland, F.R.S., has 


accepted the presidency. 
Sir Gerard Muntz, in reply to a vote of thanks | 


contributions | 
If the work was | 


THE ENGINEER 


on retiring from the presidency, said that he much 
appreciated the manner in which his two vears’ 
| services in the chair had been recognised. There 
| had been a certain amount of criticism in the Press 
| and elsewhere as to the utility of the Institute, and 


| it had been sometimes suggested that it had drifted | 


| too much on the science side. As a manufacturer 
| he felt he could use his own judgment on that sub- 
| ject, and he believed he was in a good position to 
too scientific or not. Now that he was no longer 
| facturer with many years’ experience behind him, 
| that far from being too scientific the Institute had 
yet a long way to go in the scientific direction. The 
manufacturer would be the first to criticise such a 





|answér to the papers of the scientist. He could 
|say, speaking deliberately, that the Institute had 
|done an enormous amount of useful work for the 
| practical man. They had all been made to realise 
|} how much there was still to learn about the non- 
| ferrous metals. When he was elected President he 
| was like a pioneer who had been landed in a strange 
| country as a prospector ; they were in a more hope- 
| ful position to-day, as if they had not yet found 
| what they were looking for, they had at least dis- 
| covered in what direction they were to look. Look- 
| ing back at the papers of the last two or three years 
|}everybody must realise that the knowledge dissemi- 
nated among the members was wide in scope and of 
| great value. The Institute as it stood to-day was 
|in a better position With regard to the marriage 
|of science and practice than was the case when he 
| . . . 

| became President, and he believed the Institute 
| would become more and more valuable to the scien- 
| tific and the practical men, who by working together 
| could be of great mutual assistance to each other. 

| Mr. L. Archbutt moved that a telegram be sent 
| from the meeting expressing the sympathy of those 
| present with Professor Gowland in his illness and 
| their heartiest hopes for his speedy recovery. It 
| was decided to telegraph in that sense to Professor 
| Gowland. 

In the absence of Professor Gowland, his address 
| on assuming the oftice as President was read by the 
| Secretary. We begin a reprint of it on another 
| page. 
| A cordial vote of thanks was accorded to Pro- 
| fessor Gowland for his address, and the meeting 
then adjoucned until the following day. 

The annual dinner of the Institute took place in 
| the evening at the Criterion Restaurant, Piccadilly, 
| when Engineer Vice-Admiral Sir Henry Oram, Vice- 


| President of the Institute, occupied the chair. 

The toast of ‘‘ The Institute of Metals ’’ was pro- 
| posed by Col. R. Saxton-White. 

Sir Henry Oram, in replying to the toast, said 
| that the sympathies of all those present would be 
| with Professor Gowland in his illness. He thanked 
Col. Saxton-White for the kind words in which he 
| referred to the Institute, and he personally was of 
opinion that with regard to work accomplished, 
membership and finance the position of the Institute 
was a very satisfactory one. The membership was 


| 
| 
| 
| now reached a total of 586, compared with a total 
| of 551 a year ago. 
} any CounciJ secret in stating that new applications 
|for membership were coming in very rapidly, and 
|they were anticipating at the next election a 
|record ballot list. The field of usefulness before 
| the Institute was so extensive that many more new 
|members were absolutely necessary. His advice to 
| young members, in view of the tendency to make 
| the qualification for membership of such Institutions 
|more stringent, was to join the Institution before 
|/an examination was made a test for membership. 
| With regard to the work of the Corrosion Committee, 
| which was of considerable importance, there was 
great need for additional subscriptions to meet the 
_ needs of the work. The report of the treasurer 
| showed that the subscriptions up to June 30th last 
| were only £251, and additional funds were urgently 
|required. A good deal of research work on the 
|non-ferrous metals had been carried out by the 
| Institution of Mechanical Engineers, but much work 
| remained to be done by the Institute of Metals if 
the necessary funds for research were provided. 
Other toasts followed. 


| 


| 


PURCHASERS, CONTRACTORS, AND CON- 
SULTING ENGINEERS. 

Ow1ne to illness, Mr. Michael Longridge, the President 
of the Manchester Association of Engineers, had to post- 
pone the delivery of his inaugural address to the members 
| from the commencement of the session until last Saturday. 
| The chief feature of the address was the remarks on the 
| specifications for the design, manufacture and sale of 
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for extras, and the completed work marred by make- 
shifts. The guarantees were found to be elusive, because 
the conditions demanded for the tests were not to be 
obtained, and the work generally failed to satisfy, not 
because manufacturers were dishonest, but because pur- 
chasers did not know what they really needed. From the 
contractor’s point of view the practice was also unsatis 
factory. The preparation of preliminary plans, with the 


| knowledge that except in rare cases they would not. |e 
| paid for, and might even be handed over to a competitor 


| President he could say that, speaking as a manu- | 


tendency, and in his turn would give a practical | 


form an opinion whether the Institute had become | t© be carried out, took all the pleasure out of the work, and 


the too frequent quarrels over the extras and final reduc 
tions of already cut prices to get a settlement after coi- 
pletion of the work created disgust. 

In other cases mentioned the directors sent the plans, 
specifications and tenders received to a consulting enyi- 
neer asking which of the plans and tenders was the most 
advantageous. The consultant could tell them which of 
the plans submitted was the best from a purely engineering 
point of view, but whether that plan was the most suitable, 
having regard to the local and trade conditions and pos- 
sible future requirements of his employer he could not tel, 
The directors then made their bargain with the contractor 
selected and a more or less formal contract followed. 
The author then went on torelate the troubles which cropped 
up regarding the inspection of the work. Here he sug- 
gested that the engineer inspecting under an indefinite and 
ambiguous specification should have some regard to thi 
price at which the work was taken and the style of design 
and finish customary at the shop at which the work was 
done. 

Mr. Longridge advocates the employment of an experi- 
enced engineer to advise what should be done, to draw up 
the specification and contract, to supervise the work duriny 
construction and test it when complete. ‘Having thought 
out one or more schemes and laid down their main features 
on paper the engineer should take the drawings to his 
employer and discuss them on the site of the intended work 
to see that they are practicable, to decide which is the most 
suitable, and to make sure that all necessary work, espe- 
cially all connections to existing machinery, have been 
considered. Thus only will makeshift alterations during 


| the progress of the work and bills for extras on completion 


be avoided. This work completed, he might proceed to 
draw his specification according to the following methods : 
-First, to describe the plant and its accessories in detail, 


| the dimensions of the principal parts, the materials to he 


steadily increasing, although rather slowly, and had | 


He believed he was not divulging | 


used, the methods of manufacture to be adopted, the tests 
to be applied, and the conditions under which these last are 
to be carried out; secondly, to state only what the plant or 
machinery has to do and what tests it will be required to 
pass, leaving thecontractor free to obtain the specified results 
in his own way. Both were open to objection. A specifi 

cation drawn in great detail might add unnecessarily to the 
cost of manufacture and therefore to the price charged to 
the purchaser, by compelling the contractor to make new 
drawings and patterns where old, but for the restrictions 
of the specification, would have served. It was also per 

plexing to the estimator in the office and harassing to the 
foreman in the works. It was a source of anxiety and risk 
to the contractor, and often laid an unfair burden on the 
shoulders of the engineer, for the contractor would ce: 

tainly attribute every mistake and imperfection of work 

manship to its prescriptions rather than to fauits of his 
draughtsmen, artisans and machinery. 

On the other hand, if the consulting engineer specified 
only the results required and left the contractor to obtain 
them how he would, he was inviting his client—unless h« 
were dealing with the standard designs of well-known 
makers—to open his purse and shut his eyes and take the 
contractor's ability and honesty on trust. 

Mr. Longridge mentioned a third method, which is 
familiar. It consists in inviting would-be contractors to 
send in specifications and drawings for the work required, 
and making use of these without acknowledgment «1 
remuneration, to compile a specification embodying selec 
tions from the originals with additions from the inner 
consciousness of the engineer. The new specification is 
put forward as the engineer’s, and contractors are asked to 
tender to it, and sometimes to pay for the privilege of 
tendering. Many of these specifications, like the nostrums 
of a medieval leech, are made up of the most incongruous 
ingredients and are apt to disagree with the contractor who 
accepts them ; also the fee to be paid for them is often m 
proportion to their complexity. The only difference is 
that while the old leech had to find materials at his own 
cost the modern practitioner steals his from his patients. 

The author made an appeal to the manufacturers of 
power plants, engines, boilers, gas producers, and the like 
to issue their own specifications, not as so many do now, 
in vague language, but in full detail, in greater detail than 
can be attempted by any consulting engineer, and let them 
illustrate their descriptions by photographs and drawings 
in such a way that the engineer who read might understand 
the thing that was described as accurately and completely 
as if he had examined the thing itself. Of course, the pre- 
paration of such specifications implied standardisation, not 
necessarily of dimensions, for that was not always practic 
able commercially, but rather of typical designs and per- 
missible stresses. The specification accompanying «@ 


| contractor’s tender would then consist of two distinct 


parts—one variable, defining the special characteristics of 
the particular plant to be supplied, the other standard con- 
taining the description and illustrations of the designs 
and finish adopted by the contractor for every plant of the 
same kind. 


IN connection with Australian gauge unification, some 
£ 


| discussion has arisen as to the time to be occupied while 
| the operation is being carried out, and the amount of 


| power plants, and incidentally on the mutual relations, 


duties and interests of purchasers, contractors and con- 
sulting engineers. With regard to the purchasers the 
author briefly explained the methods adopted in drawing 
| up specifications and placing orders on the lowest tender 
system. Although under this system he said orders could 


tioned whether those who adopted it got as good value as 
others who employed and paid professional advisers. The 
| objections to such a method, however, were mentioned. 
The contract prices were too often supplemented by bills 


be placed at exceedingly low prices, on the whole he ques- | 
| miles, with 60 miles of sidings, were changed in twenty- 


| 


obstruction to traffic which will be caused during tli 
change. An Australian journal has just published thi 
experience of Mr. Wm. Stitt, formerly passenger agent on 
the Canadian Pacific Railway. He states that in Novem 
ber, 1873, on the Grand Trunk Railway—-Sarnia to Buffalo 
—216 miles, from St. Mary’s to Buffalo, were converted 
from 5ft. 6in. to 4ft. 8}in. gauge in eighteen hours ;_ while 
at about the same period, from Stratford to Montreal, 421 


four hours; the lines east of Montreal, 542 miles, with 60 
miles of sidings, were converted during one night, Septem- 
ber 25th-26th, 1874. 
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COPPER AND ITS ALLOYS IN EARLY TIMES.* 


By WILLIAM GOWLAND, Assoc. R.S.M., F.R.S. (Emeritus 
Professor of Metallurgy at the Royal School of Mines). 


Wirn the discovery of metals, and notably the application oy 
copper and its alloys in Neolithic times, we have one of the 
great turning points, if not the greatest, in the history of human 
development, the first birth of the germs of that civilisation 
and culture to which we have attained at the present day. 
‘The discoveries of the properties of steam and electricity and 
their applications to our industries and other practical purposes 
of life we are apt to regard as wonderful and epoch making, yet 
when we compare them with the results which have followed the 
discovery of metals, they are but trifling and insignificant. 

lhe order in which the metals were discovered was not the 
sume for every region, as their ores are very capriciously dis- 
tributed in the world, and it is extremely probable, if not abso- 
jutely certain, that the metals which occur native, i.e., those 
which occur as metals in nature, must have been first known 
to the men inhabiting the localities in which they occurred. 
The metals so occurring most frequently are gold and copper. 
The former is much more widely distributed than the latter, 
and must have been the first metal to be known in many regions. 

It is, however, one of the most worthless metals for practical 
purposes, 80 that until the rise of Greek and Roman civilisation 
hut little use was made of it. Copper, too, we only find in use 
to a very limited extent, as it was not well suited for the con- 
struction of weapons or useful implements. On the other hand, 
its alloy with-tin afforded a metal which in many physical pro- 
perties could only be surpassed by iron or steel. According to 
the views of several ancient writers, Lucretius and Poseidonius, 
so momentous a discovery as that of metals contained in ores 
must needs have been brought about by no uncommon cause. 

According to them, a conflagration consumed forests which 
covered the outcrop of metalliferous veins, reducing the metals 
and bringing them to the notice of man, but there are no grounds 
for such inference. The discovery of metals other than “‘ native” 
had no such poetic origin, but was brought about in a more 
commonplace and more humble way. It had its origin in the 
domestic fires of the Neolithic age. 

The extraction of the common metals from their ores does 
not require the elaborate furnaces and complicated processes 
of our own days, as pieces of ore, either copper carbonate or 
oxide, eassiterite, cerusite, or mixtures of these, and even iron 
oxides which by chance formed part of the ring of stones enclos- 
ing the domestic fire, and which became accidentally embedded 
in its embers, would become reduced to metal. The camp fire 
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Fig. i— PRIMITIVE FURNACE 


was, in fact, the first metallurgical furnace, and from it, by suc- | 


cessive modifications, the huge furnaces of the present day have 
been gradually evolved. 
First, a shallow cavity would be formed in the hearth of the 


fire for the reception of the molten metal, and this would be | 


made larger as time went on and larger quantities of metal were 
required by deepening it or by surrounding it witha higher wallof 
stones. Furnaces of smelialy this primitive form survived in 
Derbyshire up to the seventeenth century. In Japan the fur- 
nace for smelting copper, tin, and lead ores, a mere hole in the 
ground, which was in universal use there up to 1858 and is still 
extensively employed, is as simple and rude as that of the men 
of the Bronze Age. 

The alloys of copper and tin during the early Metal Age, and 
even somewhat later, were obtained not by melting together 
copper and metallic tin, but by the reduction of oxidised copper 
ores containing tin-stone, or of copper ores to which tin-stone 
was added. As it has been stated by several continental 
archeologists, that when a copper ore containing tin ore is 
smelted the tin does not enter into combination with the copper, 
but passes into the slag, | have made several experiments under 
the conditions which were available to prehistoric man, which 
completely disprove their statements. 

A furnace of the simplest form, merely a hole in the ground, 
was constructed in my laboratory at the Roya! School of Mines 
~—Fig. 1. The fuel used was charcoal. A mixture of copper 
ore (green carbonate) and tin-stone was smelted in it, and a 
copper-tin alloy, a bronze containing 22.0 per cent. of tin was 
obtaiued. 

The experiment was repeated several times, and in every case 
copper-tin alloys were obtained. The charge consisted of :— 








Lbs. 

Copper ore (copper carbonate) containing 30 per cent. copper 15 
in ore ( ite) taining 20 per cent. tin ua eat? oe 10 
Limestone eer 74 
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The charcoal and limestone were coarsely ground and mixed | 


with the ores, 


The furnace cavity was filled with charcoal, which was also | : 
| proportions of 9 to 1. 


piled above it to a height of about 2in. or 3in. When the char- 
coal was well alight, a layer of the charge was spread over its 
surface, then another layer of charcoal, then alternate layers 
of the charge and of charcoal were added so as to form a conical 
heap. A gentle blast was then started through a lin. blast pipe, 
and when the charge began to sink down into the furnace cavity 
't was slightly increased. When the whole of the charge and 
tuel had sunk down into the furnace the blast was stopped, the 
slag and remaining fuel removed, and the metal allowed to 
solidify. ‘The metal was analysed and found to contain 22. 
per cent. of tin. 

This experiment proves indisputably that when a copper ore 
containing tin ore was smelted by primitive man, a bronze con- 
sisting of copper and tin was the result. 


” Presidential address to the Institute of Metats, January 16th, 1912.— 
Slightly abridged. 
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The shape and structure of the lumps of copper which have 
been found in the founders’ hoardst of the Bronze Age afford 
valuable evidence as to the size of the rude smelting furnaces, 
the method of smelting, and the manner in which the metal 
was removed from the hearth. 

These lumps are always fragments of rudely disc-shaped 
cakes of about 8in. to 10in. in diameter and 1}in. in thickness, 
having the largely columnar fracture of copper when broken 
near its solidifying point. 

They show that the furnace was simply a small shallow hole 
or hearth scooped in the ground, about 10in. or 12in. in diameter, 
and that the operation of smelting must have been conducted 
as foijlows :—A small charcoal fire was first made in the hearth, 
and when this was burning freely » layer of ore was spread over 
it, and upon this a layer ~f charcoal, then alternate layers of ore 
and charcoal were added ir. sufficient quantity to yield a cake of 
copper. The fire was deutless urged by the wind alone in the 
earliest times, but later by some kind of bellows. 

When all the charge had melted, the unburnt charcoal and 
the slag were raked off. The metal was not laded out, but was 
allowed to nrst solidify, and at the moment of soliditication was 
rapidly pulled out and the cake broken up at once on a large stone. 
In Korea, at the copper mine of Kapsan, this primitive method 
of removing the copper from the furnace still survived when I 
travelled through the country in 1884, 

The method of smelting copper ores in the primitive furnace 
which has survived in Japan from prehistoric times closely 
resembles that of the Bronze Age. A description of it will be 
found in my May lecture, 19LOf. 

The copper of the Bronze Age resembles modern blister 
copper in composition, but, unlike it, it often contains only 
traces of sulphur. When sulphur is present in the crude metal 
only in traces it undoubtedly indicates that the metal had been 
obtained by smelting oxidised ores. 

The percentage of copper in several characteristic specimens 
ranges from about 97.0 to 99.0. 

The following, Nos. 1 and 2, are complete analyses which I 
have made of two specimens from Ireland. No. 3 is one by 
Dr. Helm of a specimen from Posen :— 


No. 1. No. 2. No. 3. 

Per cent. Per cent. Per cent. 
Copper 96.99 .. - 93.95 99.16 
Te .. 0.08 . 0.17 0.05 
Lead .. 0.06 Tee... . 68 
Iron 0.30 <a 0.08 
Nickel Trace Trace 0,02 
Arsenic 2.17 Trace 0.51 
Antimony Nil Me <és a= 
Silver... 0.21 0.35 .. 


Sulphur ee ae os «os Tease 2. 0.08 
From its high percentage of copper and comparative freedom 


from impurities, except arsenic, the Posen specimen must have 





Fig. 2—BRONZE MOULD AND CAST 


been obtained either from a very pure ore or been submitted to 
a refining process. 

In Ireland and one or two districts in Europe the earliest 
implements are of copper, in North America of native copper, 
but wherever the copper ores contain tin they are of a copper-tin 


| alloy. 


| 


| 
| 











I will now ask for your attention to the earliest alloys of 
copper and tin, those of the Bronze Age. In the production 
of these alloys in the earliest part of the Age, copper ores con- 
taining cassiterite can alone have been used: it is obvious 
therefore that the percentage of tin they contain must have 
varied with the percentage of cassiterite in the ore and the 
regularity with which the smelting operations were perforrned. 
Even in the later period of the Bronze Age, when the alloys 
were made by smelting the copper ore with cassiterite, alloys of 
definite composition can only have been accidentally obtained. 
Further, it is very questionable whether the metal tin was 
ever employed in making the alloys until the Iron Age was 
well advanced, as this metal hasnever been found in the founders’ 
hoards. Consequently the implements and weapons are of 
very varied composition, at first generally containing but little 
tin, less than 3 per cent., but later having that metal frequently 
in satisfactory proportions for the uses they were intended for. 

A curious feature of the alloys of which the early weapons 
were made in Hungary is the presence of antimony as an impor- 
tant constituent instead of tin. This doubtless arose from the 
alloys having been prepared by smelting the antimonial copper 
ores which occur in that country. A notable example analysed 
by Dr. Helm had the following composition :— 


Per cent. 
Copper .. a ert 0d wb | ice 9 .12 
UNOS 6s ns 6s, ee 0. 40 4.48 
Tin <3 0.78 
Nickel .. oe Minin Se) Se seen ate <« Om 
[ae a er a | 
OO eo er eee ° - 1.6 
Silver ee ee ae ee . 0.45 
nC a Ce eee ee, 
Sulphur ete, ean wer wes ee, omen Cale) yee 
Axes made of these alloys would be fairly serviceable on 


account of the hardness produced by antimony in copper. 
We hence find them in use, with antimony largely replacing tin, 
until late in the Bronze Age. 

It has been frequently stated that the alloy used by the 
men of the Bronze Age generally consists of copper and tin in the 
I have hence compared the analyses 
which have been published, with the following results :— 

Karly Weapons uad Implements—57 Analyses. 
In 25 the Tin ranges from about 8 to 11 per cent. 
cae » 11to13 
» 26 
Luter, 
In 13 the 


” ” < 
” 9 » sto 8 »” 


-15 Analyses. 
.1 per cent. 


( Palstraves und Sovketed Awes)- 


Tin ranges from about 4.3 to 13 
+ Was about 18.3 per cent. 


¢ Founders’ hoards, many of which have been unearthed in this country 
and in Europe, contain generally worn-out or broken implements, waste 
castings, and rough lumps of copper apparently brought together for 
recasting. In some the objects are new and rea‘y for use or are in an 
unfinished state. They appear to have been the stock-in-trade of itinerant 
founders. A flat axe ne of the alloy is in the British Museum. 


t Journalo the Institute of Metals, No. 2, vol. iv. p. 21 et seq. 





Spear and Lince Heads. 
In 5 the Tin ranges from about 11.3 to 15.7 per cent. 
Still Luter. Swords—23 Analyses. 
In 14 the Tin ranges from about 8 to 11 per 
» 12 12 to 18 


no is less than 9 per cent. 


It is obvious therefore that these statements do not accurately 
represent the facts. And if we consider the different uses to 
which they were put, it is evident that no single alloy could be 
equally suitable for all. For certain uses an implement of 
copper, or of an alloy containing but little tin, would be efficient. 
On the other hand, for a sword or dagger certain physical pro- 
perties are essential that are not needed for an axe ; thus, whilst 
10 per cent. of tin or somewhat less would be satisfactory for 
the latter, a higher percentage, say, from 11 to 14, would be 
required for the former. It is worthy of note that these propor- 
tions appear to have been frequently attained, and for this the 
men of the later Bronze Age are deserving of great. credit, as 
metallurgists and workers in metal. 

The difficulties the earliest men had to contend with were 
extremely great, for it is self-evident that alloys of definite com- 
position could not be ensured by the early practice of smelting 
mixtures of ores. It would seem therefore that when we find 
weapons or implements of suitable composition for their intended 
use, some physcal tests must have been applied to the furnace 
product before it had been used for their manufacture. 

We will now pass on to a brief consideration of the methods 
followed by prehistoric man for the manufacture of his weapons 
and implements. Practically all copper celts were cast in open 
moulds, as if cast in closed moulds they would be more or less 
vesicular and worthless, except when the copper contained 
arsenic, tin, antimony, zinc, or nickel in not less proportions 
than 1 per cent., or an excess of cuprous oxide. The remains 
of his appliances which have been found show clearly that the 
metal from the smelting operation was remelted in crucibles 
and poured from them into moulds of clay or stone, perhaps of 
sand, but of this there is no definite evidence. The metal was 
not laded from the smelting furnace, as the small crucibles with 
rude handles which have occasionally been found, and have 
been erroneously supposed to be ladles, show no signs of having 
been exposed to a high temperature both on the inside and out- 
side, as would have been the case had they been so used; the 
interior and upper edges alone bear marks of such exposure. 
‘The reason for tinis will be seen later. 

Implement: and weapons of bronze, unlike those of copper, 
were always cast in closed moulds. The method of melting 
the metai in each case was as follows :—The furnace or hearth 
was merely a shallow depression in the ground. The crucibles 
weie made of clay, which was sometimes mixed with finely cut 
straw or grass. ‘They were embedded in the ashes at the bottom 
of the hearth in such a manner that their faces and sides were 
thoroughly protected from the intense heat of the fire, their 
upper edges and interior only being exposed. This method 
had been adopted owing to the fusible character of the clay of 
which they were made. The fuel used was wood and the char- 
coal which was produced during the process. After a crucible 
had been thus placed and charged with copper and tin- 
stone, or copper and tin, the fire was made up over it. A suffi- 
ciently high temperature for melting the meta! could be obtained 
by the wind alone. When the contents of the crucible had 
melted, the crucible was removed from the furnace and the metal 
poured into a mould. 

In consequence of this mode of heating, the lower parts of 
the crucible will, it is evident, bear but little traces of the action 
of a high temperature, whilst the upper edges and interior will 
exhibit a fused or semi-fused structure, and this is precisely 
what we find in all early crucibles. 

The small capacity of by far the greater number of these 
crucibles which have been found is worthy of note. Few can 
have held more metal than would suffice for the casting of a 
single axe. This is, however, not surprising, if we remember 
that they are the appliances of that remote time when metallic 
weapons were only beginning to replace those of stone. 

The moulds used by primitive man are also of considerable 
interest. The earliest are of the class known as open moulds, 
and consist merely of cavities of the necessary form and size 
hollowed in the surface of a stone. 

The moulds of the later Bronze Age were either of clay or 
bronze. An excellent example of one of bronze is shown in 
fig. 2. It was used with a core, and differs but little from 
moulds of the present day. 

In casting swords and daggers of bronzethe moulds must have 
beea of clay and been heated to dull redness at the time when 
the metal was poured in—a method of casting which is still 
practised in Japan and which I described in my May lecture— 
as by no other means could such perfect castings of their thin 
blades have been obtained. The castings generally were ham- 
mered at the cutting edges, and it is to this hammering, and to 
it only, that the hardness of the cutting edges of both copper 
and bronze weapons is due, and not to any method of tempering. 
Much has been written about the so-called art of tempering 
bronze, supposed to have been practised by the men of the 
Bronze Age in the manufacture ot their weapons ; the hardness 
is also said to be greater than can be given to bronze at the 
present day. I should like to correct this error, as it can only 
have arisen owing toits authors never having made any compara- 
tive practical tests of the hardness of bronze. Had they done so, 
they would have found that the ordinary bronze of to-day can 
be made as hard as any; in fact, harder than most, of prehistoric 
times by simple hammering alone. 

(Zo ve continued.) 
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STANDARDISATION OF GLAZED WarE Pipes.—A circular is 
being issued to members of the Institution of Municipal and 
County Engineers on the subject of the ‘ Standardisation of 
Vitrified Ware Pipes.” The Standardisation Committee 
appointed by the Institution, recognising that the present 
design of socket for such pipes leaves much to be desired, em- 
bodied an improved form in its draft specification. This 
specification is now being considered by the British Engineering 
Standards Committee, and, among other proposals, the subject 
of the improved socket is meeting with objections, chiefly, the 
circular states, from the manufacturers represented on the Com- 
mittee. The circular contains diagrams of the old and new 
forms of sockets, and a list of advantages claimed for the latter. 
The new socket is practically self-centring, it requires les: 
jointing material, and is stronger than the old form. 

RoyaLt MeErTeoroLogicaL Socrery.—The annual general 
meeting of this Society was held on Wednesday evening, 
the 17th instant, Dr. N. Dickson, president, in the 
cnair. The President presented to Professor Cleveland Abbe. 
of the United States Weather Bureau, Washington, the Symons 
Gold Medal for 1912, which had been awarded to him in con- 
sideration of his distinguished work in connection with instru- 
mental, statistical, and dynamical meteorology and forecasting. 
Dr. Dickson then delivered an address on ‘* Some Meteorological 
Observations.” He said that meteorology had reached an 
important and critical phase in its history, This was due, in 
the main, to the operation of three principal factors :—(1) A mass 
of observational material had been accumulated which urgently 
required examination and discussion ; (2) the rapid increase 
of knowledge of the conditions obtaining in the upper atmos- 
phere had modified current views as to atmospheric phenomena 
generally, and new interpretations had to be placed upon the 
distributions observed at the surface of the earth; (3) the 
importance of applied meteorology in relation to agriculture 
and other activities of everyday life was becoming more gene- 
rally recognised, 
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lations for the construction of the tunnel. These 


restricted area which could be cleared for the purpose 
As originally laid out, there were some thirty-five 


buildings for shops and stores, these covering about 
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north side, 


25 


| 500 to 125 volts. 


>| north side. 


installations 9 atmospheres. 


> 


In the electric light station were to be 
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Fig. 13 PLAN OF THE LINE FROM GOPPENSTEIN TO BRIGUE 


and staff, forty dwelling-houses, covering a space 
of 5680 square metres, were also erected. Alto- 
gether, the length of construction line at the works, 
inclusive of forty sidings, aggregates 5.4 kiloms., 
the gauge being 70 cm. The rolling stock com- 
prises 260 dump cars of 2 cu.m. to 2.5 cu.m. capacity, 
ten platform trucks, and thirty “‘ passenger ’’ vehicles. 
Kor the repair of these, and of the compressed air 
and steam locomotives, workshops similar to those 
at the north side were provided, including a saw mill 
with jigger and circular saws and planing machines. 
In the small locomotive shops all the repairs are 


noted some hand electric lamps of the Geinoz type. 
These are said to be rapidly charged by means of 
a little dynamo, and to give light for twenty hours ; 
but none of these lamps were noticed in the tunnel. 
In the ventilator house are two Capell fans of 
3.50 m. diameter each, run by electromotors, capable 
of giving off 160 horse-power at the maximum speed 
required—294 revolutions per minute—for an air 
velocity of 25m. per second, with a vacuum of 
250mm. _ The speed of the air current in the original 
narrow heading section, particularly alluded to on 
page 581 ante, third column, was given to us at the 











Fig. 17—MUNDBACH VIADUCT AND TUNNEL 


effected, except the turning up of tires, and this is 
done at the main works at Naters-Brigue. 

The electrical current for working the installations 
is furnished by the hydro-central station of the 
Lonza, and the 500-kilowatt transformers are the 
same here as at Kandersteg, but sub-divided into 
smaller units for convenience of transport. The 
400-kilowatt motors, by Alioth, of Lyons and of 


Basle, are, however, the same, and the total output | 


available is 2000 horse-power, or 1500 horse-power 
when the power supply is at a minimum, as com- 














Fig. 18—VICTORIA ROCK AND TUNNEL 








Fig. 19—DRILLING ON CLIFF FACE 


time as about 8 m. per second, which would corre- | 
spond to a speed of just over eighteen miles per hour. | 
| At the present time, the fan at Goppenstein is only | 


| revolving at a rate of 160 revolutions per minute. 
Ventilation in the advance headings was effected 
by two Sulzer turbo-ventilators, run by compressed 
air motors, carried on trucks upon the rails within 
‘the ventilating gallery or “ gaine,”’ and advancing 
with the construction of the latter, and driving the 
|air forward from the ‘“gaine” into the heading 
| through pipes of from 475 mm. to 585 mm. diameter. 


For motive power, current of 15,000 volts 
is transformed to 500 volts, and for lighting from 
The compressed air plant is of 
the Ingersoll type, the duplex Corliss double and 
| triple-stage compressors being motor-driven in a 
WuiLe at Goppenstein we noted some of the instal- | similar manner to the Meyer compressors of the 
For traction purposes the air pressure 
were confined to a very limited space, owing to the | is 120 atmospheres, and for drills and fixed tunnel 
In the compressed air 
locomotives the pressure never exceeds a maximum 
of 20 kilos. per square centimetre, while in actual 
7240 square metres ; and, as accommodation had to | working we observed that it varied from 14 kilos. | 
be provided for between 3000 and 4000 workmen ' to 15 kilos. 






JAN. 19, 1912 


were installed, the latter only serving, last summer, 
for the locomotive water supply in the tunnel. Pipes 
of 169 mm. diameter convey the compressed air 
to the intake for the locomotives in the tunnel, and 
another of 109 mm. is used for the water for cooling 
rock drills, &e. The high-pressure pipes are by the 
Allgemeine Mannheim. 

Concrete bricks being permitted for the revet- 
ment of certain dry sections of the tunnel on the 
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Fig. 20—LEDGE BLASTED IN FACE OF CLIFF 
south side, there is an important concrete plant, 
which comprises two combined crushing and grind- 
ing mills, by Beugot, of Macon; and also a single 
mill, which appears to give the more satis- 
factory results, it being less subject to the extremely 
rapid wear of all the bearings caused by the dust 
of the Gastern granite, which is used here on account 
of its hardness. There is also a grinding mill by 

| Von Roll. In the stores are from 80 to 90 tons of 


| 
' 
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Fig. 2}-—RETAINING WALL FOR SINGLE TRACK 

Portland cement in bags. This comes from various 
makers in the Canton of Vaud, and is known as Calcite, 
Létschite, &c. With these are prepared some three 
or four grades of concrete blocks or “ plots,” as 
they are called, which have a crushing resistance of 
180 kilos. per square centimetre after twenty-eight 
days air-drying; two months, however, the 
minimum age for use when they are tested under a 
compressed air press. About 1000 blocks are made 
per day when the plant is working, and 1000 blocks 


is 





| Fig. 22—COMPLETION OF WALL FOR DOUBLE TRACK 


suffice for 10 lineal metres of arch ring. For the 
| work in the tunnel there is a regular scheduled service 
of ‘‘ passenger ”’ trains, corresponding with the eight- 
hour shifts, that is, 5.40 a.m., 1.40 p.m., and 9.40 p.m., 
each train consisting of twenty-five to thirty cars. 
In concluding this account of the Goppenstein 
works, acknowledgement is made of the especial 


pared with a maximum of 2500 horse-power at the | Compressed air was, and is, the sole motive power | courtesy shown by the assistant chief engineer, 


‘No, V. appeared January oth, 





| used for the tunnel plant. 
Pumps by Sulzcrs and by Blakeys, of New York, 





| Mr. Roediger. 
The line from Brigue to Goppenstein rises 640 1. 
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on 


in a length of 25. 
crosses the Lonza torrent to the eastern bank, con- 


tinuing on that side down to Hohtenn, high up on 


the slope of the Rhone valley, and then turns at | line are noted on the working plan of the railway— | 


right angles eastwards, at the same time gradually 
descending the bank until it reaches Brigue and the 
Simplon tunnel. The whole course is over ravines 
and through spurs of the mountain—sometimes in 
tunnel, in galleries or on rocky ledges cut out on the 
face of the cliffs, occurring so closely together as to 


form @ most intricate series or jumble of engineering 
works, of which a slight idea is given in the plan, | 
To avoid this tortuous natural path, it 


Fi. 16. 
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4 kiloms. Below Goppenstein it | 25 to 27 per 1000. The curves measure 13,640 m. 


| length in the entire line, and vary from 1800 m. 
to 300m. radius. The principal works along the 


Fig. 16. The stations are situated at distances 
|from Frutigen approximately as follows :—Goppen- 
| stein, 34.9 kiloms., altitude 1219.5 m.; Hohtenn, 
| 40.7 kiloms., altitude 1081.28 m.; Ausserberg, 47.722 
| kiloms., altitude 934.86 m.; Laloen, 53.755 kiloms., 
|altitude 804.61 m.; and Brigue, 60.295 kiloms., 
altitude 681 m. 


Goppenstein Station is being laid out with four | 


principal lines and two bays, and arranged for the 





is built and the arch ring is entirely completed, 
leaving a bench for future excavation, as in Fig. 26. 
In this case the arch ring varies ‘rom 45 em. to 
60 em. in thickness. For unreliabi:: soils or strati- 
fications the tunnel is at once completely revetted, 
as shown in Fig. 27, and the arch ring built with a 
thickness of 45 cm. to 60 cm., or sometimes 70 cm. 
Where there is lateral pressure, inverts of 10 em. 
| to 30 cm. thick are introduced, these being sometimes 
increased to 50 cm. when the pressure is considerable. 
If the tunnel line is on a curve an extra clearance 
all round the profile of about 15 cm. is allowed_to 
make room for the conductor line. 


pf 
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was at one time proposed to run a helical tunnel 
through the mountain mass, and come out in the 
Rhone valley nearer Brigue, but the idea was rejected, 
as it would have increased the distance.- The initial 
difficulties were particularly great, as there cxisted 
only pack-horse roads up to Goppenstein, and one 


of these had to be largely reconstructed to faciliate | 


the first communications. 
was required to haul up the large ventilating fans 
previously mentioned. Moreover, this road only 
served in favourable weather, it being most of the 
time impracticable, by reason of avalanches block- 
ing it. The only thing to do, therefore, was to build 
as soon as possible a construction railway along 
the trace planned for the main line, or as nearly 
as could be so. 

For the construction of the two lines, provisional 
and permanent, the method adopted has been to 
carry the temporary railway along shelves and 


ledges, following the ins and outs of the ravines | 


and gorges, so as to avoid long trestle bridges or 
long tunnels, and then to follow up with the permanent 
railway along an improved course, straightening out 


A team of sixteen horses | 


| possibilities on the steep slope of the hillside. 
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Fig. 23—-THE BIETSCH VALLEY VIADUCT 


doubling of small units coming up from Brigue for the 
passage in large units through the tunnel and thence 
to Frutigen. Hohtenn Station has two principal 
lines and one bay; Ausserberg Station three prin- 
cipal lines and a bay ; and Laloen Station two prin- 
cipal lines and one bay. In general, the station 
platforms have a length of about 350 m., and the 
total width of the permanent way at such points 
varies from 23 m. to 25 m., according to the natural 
Except 
at the Goppenstein portal, there is no station in the 
wild Létsch valley—see plan of line, Fig. 16. 

The principal work along the whole length of the 
lines, temporary and permanent, has been the 
cutting of ledges along the face of cliffs of great 
height. The first operation of drilling, by a miner 
suspended from ropes, is shown in Fig. 19. In 


| some cases the blue-black caleareous rock is very 


the curves in the open,, increasing the radius of | 
curves in tunnels, and crossing the ravines on bridges | 
greater 


or viaducts of lengths than those first 


firm, and after blasting the stratifications are left 
standing like a canopy over the service line—see 
Fig. 20. Such rock js much used for the building 


of the numerous masonry viaducts, and quarrying 
| goes on all along the line, mostly by hand work. 
In this work we noted the use of a long lever attached 
vertically and at right angles to the cutting bar. 
cutting 


In operation, the tool rests horizontally 
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Fig. 24—PLAN OF THE BIETSCH VALLEY VIADUCT 


erected. In this way the two lines twist one 
about the other, changing right to left, above 
and below, in a manner which renders it almost 
impossible to follow up the direction of works started 


of the main line. 

The passage of avalanche courses has presented 
difficulties on account of the unstable nature of the 
sub-soils formed by detritus piled up by such an 
ncertain agency. Such a case occurs at the Rotala 
Vine avalanche course, near Goppenstein, where 
the line was carried in a gallery to avoid the falls, 
Which gallery, however, subsequently broke of its 
own weight, so that the sub-soils had to be excavated 
to a great depth, and the line afterward built in 
open cutting with protective works or para-avalanches 
established beyond. 

In what follows, various particulars are given of 
the line as it was planned, and the figures given are 
sufliciently approximate for the purposes of this 
notice, but in some cases slight modifications may 
have been made, entailing a little difference in the 
lengths of certain individual works. Summed up, 
there are about 18,320 m. of open line and 7070 m. 
in tunnel, or 28 per cent. of the total. The profile 
has 2430 m. level, 19,440 m. of gradients of from 





20 to 25 per 1000, and 3530 m. of gradients from 


on a wooden roller, and after each blow from the 
sledge hammer, two men holding the lever draw 
the chisel back and turn it slightly. In other places 


| the temporary railway is carried in tunnel through 
at so many different points along the whole course | 


| Fig. 18 


projecting spurs or headlands as shown in the view— 
where the line traverses the Victoria tunnel 
under a rock called the Victoria. 

In cutting these ledges the plan has been followed 
of building up the line outwards rather than ex- 
cavating inwards to the full width required in the 


solid rock, consequently there is a great deal of wall | 


work, and the types of retaining walls usually adopted 
are shown in Figs. 21 and 22, the first being for single 
track, and the second, with the foundations laid, for 
the full width of double track which is to follow. 
Of the latter type a considerable portion was in 
progress last summer. In all cases the batter of 
the wall surface is 1 in 5. 
permanent way is 5 m. for single track and 9 m. 
for double track as a rule, but with the confgrmation 
of the valleys this is sometimes varied. 

The tunnels along the permanent railway line 
are built to the various profiles shown in Figs. 25, 
26 and 27. In solid rock of great resistance no lining 
is employed, and only sufficient space for a single 
track is excavated, as in Fig. 25. In rock of medium 
resistance or of unfavourable stratification one wall 


The total width of the | 


In some cases the approach to the tunnel is made 
in an extended tunnel or gallery, with a sloping 
roof to divert the falls of stones from the precipitous 
cliffs above, as in Fig. 28. In other cases a heavy 
buttress wall—Fig. 29—is introduced, or extra wide 
arch footings are provided, as in Fig. 30. 

The rock encountered is, in general, crystalline 
schist from Goppenstein to Hohtenn—and in some 
places beyond also—and gneiss along part of the 
course from the Bietsch valley to Brigue. At many 
points the soil is detritic with the sand and loose 





Fig. 25—TUNNEL IN SOLID ROCK 

stones piled up to a considerable depth, and _ it is 
here that the work has been the most troublesome, 
because of the uncertainty of the subsoils, which 
required excavation to considerable depths, and 
also strong works of consolidation. On the total, 
about 7 kiloms. of the line pass through caleareous 
rocks. 

As far as possible stone has been employed for 
viaducts and bridges, and these examples occur 
principally in the Rhone valley. In some cases, 
where the height is limited, stone piers and a plat- 
form of steel girders are employed. In the deep 





Fig. 26—TUNNEL IN MEDIUM HARD ROCK 


valleys or over deep ravines steel structures are 
adopted. The most remarkable steel structure of 
the entire line is the Bietsch valley bridge, of which 
|a dimensioned drawing appears in Fig. 23 and a 
|sketch plan in Fig. 24. It is situated between 
two tunnels on a curve of only 300 m. radius. The 
middle section of the bridge is carried on four pivets, 
| while the arch ribs are supported on four hinges 
|}as shown. The width of the floor is 8-4 m., and 
the structure is designed for double tracks. The 
design in outline was originated by Mr. Guignard, 


chief engineer of the Brigue-Goppenstein section, 
and subsequently elaborated in an open competition. 
The bridge has been made by Buss and Co., the noted 
structural work contractors of Basle, and builders 
of the new station of Basle*, and the false works for 
it are now in course of erection. 

The abutments for the arch ribs were being built 
last summer for this and other viaducts in deep gorges, 
the transport of men and materials to the ledges 
part way down the chasm being effected by aerial 
wires secured to the cliffs on either side of the valley. 

At this spot the construction railway is carried by 
a temporary wooden bridge over the Bietsch valley, 
as illustrated in one of the views on page 14 ante, 
which shows at the same time the type of locomotive 
used for the Brigue section of the construction railway. 
This bridge is now being replaced by the steel hinged 
bridge shown by the drawing Fig. 23. 

In some cases the ledge cut out from the face of the 
cliffs in the Létsch valley is so narrow in width, and 
the sides so steep, that iron guard rails are fixed along 
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IN UNRELIABLE ROCK 


Fig. 27—TUNNEL 


the edge of the permanent way for the safety of the 
men employed on the line. A few of the ravines are 
between stratifications which run up nearly vertically 
to towering heights, and the depths below are equally 
precipitous ; but these deep clefts, between masses 
of rock traversed in tunnel, are so narrow and brief 
that they will be scarcely perceptible to the passenger 
on the railway when it is completed. 

After the passage of the Hohtenn tunnel, which is 
1365 m. long, and has lateral openings or blow-holes, 
through which the boring was started at the points 
indicated by the numbers 8, 9, 10—see plan, Fig. 16— 
the Rhone valley is entered, but the main line here 
takes a course right above the construction line, and 
for a distance of about 3 kiloms. is almost invisible 
from the latter. Onwards from here to Brigue the 
line is, of course, more open, but there are certain wild 
and precipitous side valleys to be crossed, notably the 
Baltschieder, and, finally, the Mundbach, not far from 
Brigue. The viaduct, which crosses the Mund torrent, 
and the short tunnel immediately south of it are 
visible in the view Fig. 17. Typical of the stone 
viaduct constructions along the line is the Finnen- 
graben, which is represented in one of the views on page 
14 ante, during the erection of its arch centres. This 





Fig. 28—APPROACH TUNNEL 


has four openings of 12m. The Mundbach viaduct 
has three openings of 12m. The most important 
viaduct is that which crosses the Lonza below Goppen- 
stein, with two openings of 12 m., two openings of 
16 m., and one opening of 22m. Near Hohtenn the 
Liigelkinn viaduct has six openings of 18m. Over 
the river Rhone at Brigue there is a steel bridge of 
83m. between abutments. Altogether the bridges 
on the approach line have an aggregate length of 
about 840 m. 

By far the greatest number of curves are of 
300 m. to 350 m. radius, and a lesser quantity of 
325 m. and 340 m. radius out of the total length of 
13-6 kiloms. of curves. Where the curves are re- 
versed, or of S form, a straight length of 30 m. mini- 
mum is inserted between the reversal of directions. 
The total length of the main Brigue Goppenstein line 
will be, as before mentioned, about 25-4 kiloms. 
The construction line is longer by 3-1 kiloms. with, 
in addition, 2-8 kiloms. of sidings, with 42 siding 
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points, and was built in fifteen months. Its smallest 
curves are of 50 m. radius. From 400 to 500 tons of 
materials are daily transported on this line. Out of 
thirty-six tunnels, aggregating 5 kiloms. length on 
the temporary line, eleven tunnels are also used for the 
main line, which has twenty-one tunnels of 7 kiloms. 
length. During 1911, 3500 men were working on the 
Brigue-Goppenstein lines. 

For the work of building the Brigue—-Goppenstein 
line the contractors employ 4 locomotives of 200 
horse-power, 2 of 150 horse-power, and 4 of 50 horse- 





some 3 or 4 passenger vehicles. Including sub-con- 
tractors’ engines, there are altogether about 20 loco- 
motives at work on the southern line. The con- 
struction line is utilised for the postal service to 
Goppenstein, and Federal letter boxes are fixed up 
near the canteens or hamlets along the line. The loco- 
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Fig. 29—APPROACH TUNNEL WITH HEAVY BUTTRESS 


motives are by Orenstein and Goppel, of Ziirich. 
| The larger sizes are fine engines, with outside cylinders 
| condition, and in every respect equal to the best main 
line express engines. All are fitted with the “ Flaman’ 
| positive action, non-centrifugal, speed-indicating re- 

corders of a type exclusively designed by the makers, 
Messrs. Lamaziére and Bunzli, of Paris, and adapted 


giving very accurate readings for the low speeds per- 
mitted, for which, on account of the very exceptional 
character of the construction line, it was necessary to 
keep a particularly close check on the drivers. 
smallest engines are of an elementary description, with 
2in. outside steam pipes from dome to cylinders and 
2}in. exhaust pipes from the cylinders to the chim- 
ney. Most of the engines have several sleepers 
bolted across the buffer beam to the fullest width of 
the locomotive, the purpose being to clear the road 
of fallen rock, which, without these boards, would 








Fig. 30—APPROACH TUNNEL WITH WIDE ARCH FOOTING 


sometimes have struck and damaged the low-hanging 
lead lever of the Walschaerts’ valve gear. 

By reason of the difficult nature of the work on the 
southern approach line to the Létschberg tunnel, the 
total cost of the line will be, according to the estimates, 
much greater than for the northern approach line, as 


shown by the following :— 
South line. North line. Total. 
Francs. Francs. Frances. 


Substructures inclu- 
sive of enlargement 
to double track - di- 
12,055,000 °. 


20,692,000 .. 32,747,000 


mensions 
Open line > Kis 11,496,600 .. 6,422,000 .. 17,918,600 
Open line, per kilom. 627,500 .. 429,000 .. - 
In tunnel Se Ane 9,195,400 .. 5,633,000 .. 14,827,400 
In tunnel, per kilom. 815,000 .. 597,000 .. . 


For much assistance during our inspection of the 
southern line we acknowledge the amiable courtesy 
of Mr. Guignard. For the photographs we are 
indebted to the head engineer of the Brigue local 
section of the line, Mr. R. Walther. 








power, and 180 dump cars, 75 platform cars, and | 


| and Walschaerts’ valve gear, and are kept in very trim | 


> | manufacture of rails. 


for these locomotives to register a maximum speed of | 
only 30 kiloms. per hour instead of 130 kiloms, thus | 


The | 
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DEFECTIVE RAILS IN AMERICA. 


In THE ENGINEER of May 31st, 1909, and again in the 
issue of July 23rd, 1909, appeared editorial comments on 
the above subject. Our earlier observations were brought 
about by the Railway Commission of the State of New 
York having drawn attention to the abnormal increase in 
the number of broken rails reported, especially of new or 
comparatively new rails. The later comments were of a 
general nature, based on two papers on broken rails read 
at the annual convention of the American Society for 
Testing Materials. That event is nearly three years ayo, 
but the situation remains unchanged. Good reliable rails, 
| such as are used in every other country under the sun, do 
| not appear to be available in the United States. The 
| rolling mills, controlled by the Steel Trust, apparently 
| deliver what they like, and the companies, for tra‘lic 








reasons, dare not complain. But as long as nothing 
serious happens no alarm is raised. Now, however, the 
trouble has been revived. On August 25th last a special 
passenger train drawn by two engines had passed through 
Manchester on the Lehigh Valley Railway and was travel- 
ling at about 25 miles per hour when the sixth coach from 
the engine was derailed and fell, together with the seventh, 
into the creek, causing the death of twenty-seven 
| passengers. The derailment was due to a broken rail, 
found in seventeen pieces after the accident. It was 
| manufactured by the open-hearth process in December, 
1909. It had 20 per cent. discard, was the first rail rolled 
from the ingot, and weighed 90 lb. per yard. It was laid 
in the road in October, 1910, but was taken up a few months 
ago and shortened to 24ft. in order to permit of a connec- 
tion being laid in. Under powers recently obtained the 
Interstate Commerce Commission has authority to inquire 
into accidents, and the cause of this was investigated. The 
| pieces of broken rail were sent to the United States Bureau 
of Standards, and the Engineer-Physicist found the web to 
be composed of SiO, 23.2 per cent., Al,O; 20.5 per cent., 
| CaO 40.8 per cent., MgO 7.5 per cent., not determined 
8 per cent., and it is inferred that this was rolled into the 
rail through the several passes down from the ingot earlier 
than coming from the ladle, and had its origin in the steel 
| furnace. Transverse fissures were found in the head, and 
| the inspector suggests that the limit of wheel pressure has 
| been reached and probably surpassed on rails of the usual 
| width and shape of head. He then proceeds to advocate 
| that the wheel pressure should be decreased ; that exhaus- 
tive experiments and tests should be undertaken by the 
| Commission which should cover the whole question of the 
The inspector having made this 
| recommendation is no longer responsible, and there we 
expect the matter will rest. The companies know all 
about it; the American Railway Association and the 
Railway Engineering Association have the matter in hand 
and have had for some time, but the manufacturers are too 
powerful for them. That the matter is not without 
| anxiety to the railway officials may be judged from the 
following remark of an American railway paper : 
** Broken rails in the track have heen of common occur- 
rence during recent years, and some of the lots of rails 
received were so bad and breakages were so frequent soon 
after these rails were laid that even general managers and 
chief engineers have been known to sit up nights in their 
anxiety and efforts to take precautions against accidents 
to the trains. Railroad men have had their troubles with 
| broken rails, and it is no wonder that derailments have 
| occurred from this cause. Had it not been for great vigil- 
ance on their part there would have been more.” 





| Tue Macurine Toor Trave.—The first annual meeting of the 
Machine Tool and Engineering Association, Limited, was held 
at Manchester on 11th inst., Mr. J. Taylor Peddie presiding. The 
Association was formed, it will be remembered, after the Engi- 
neering Exhibition at Olympia. The members now number 
eighty, and since March the founders shares have increased 
from 671 to 1499 Referrring to the exhibition to be held at 
Olympia in October, the directors’ report said that space to 
the value of £8000, out of a total of £13,500 had already been let 
An interesting communication from the Home-office urging 
the guarding of all machine tools was discussed, and then the 
| chairman, Mr. Peddie, moved the adoption of the report, in a 
| speech of which the text was that organisation was essential 
to success. Mr. Deakin seconded, and the report was adopted. 


THe NorTHERN MINING INDUSTRIES EXHIBITORS’ COMMITTEE. 
| —-The quarterly meeting of the Sub-committee of the Northern 
Mining Industries Exhibitors’ Committee was held at the Mid- 
land Hotel, Manchester, on January 9th, Mr. A. E. L. Chorlton 
in the chair. The Committee discussed a letter which the 
Chairman had received from the Secretary of the Colliery Ex- 
hibitors’ Association, in which it was suggested that the two 
bodies should co-operate in connection with exhibitions. The 
Secretary was instructed to write and express the desire of the 
| Committee to co-operate in any way possible, while pointing 
out that the main object of the Northern Mining Industries 
Exhibitors’ Committee was to promote exhibitions in the North 
| of England at such times as suited the trade, and that it had 
| been decided to recommend the trade to hold one in Manchester 
| in May or June, 1914. . 

Tae LINstiTuTION OF AUTOMOBILE ENGINEERS.—The fourth 
meeting of the session of the Institution of Automobile Engineers 
was held on Wednesday, the 10th January, when a paper on 
‘“* The Repair of Motor Vehicles ” was read by Mr. D. J. Smith. 
The author stated that his experience proved that the cost of 
repairs in five years amounted to about 25 per cent. of the new 
price of a car. He gave it as his opinion that no man should 
be allowed to design a car who had not spent at least two years 
in a general repair shop. In the course of an interesting dis- 
cussion onthe labour question, he stated that the demand for 
really good men in the automobile industry greatly exceeded the 
supply, and pointed out the difference in the qualifications neces- 
sary for men employed in the manufacturing side and those 
employed in repairs. He strongly recommended that all 
apprentices should be obliged to attend evening classes during 
their apprenticeship. The author pointed out the great difli- 
culty which repairers found in dealing with repairs, owing to 
their being unacquainted with the exact nature of the various 
steels employed in the manufacture of cars, which led to a re- 
commendation in the discussion that an effort should be made 
to standardise steels, and that each steel should have a recog- 
nised mark. The author also gave his experience as to auto- 
geneous welding, by which means parts which would have pre- 
viously been thrown away as useless are now repaired and put 
into use.’ The meeting concluded with an announcement that 
in future the practice of the Institution would be altered, ani 
that an endeavour would be made to secure publication of the 
complete papers in the Press before the date of the meeting. 
so that the whole of the time of the meeting might be given up 
to the discussion, which, owing to lack of time, had so very 
often to be seriously curtailed, 
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RAILWAY MATTERS. 





Iv is announced from Berlin that the Cologne city 
authorities have made arrangements with two well-known 
German firms for the construction of an electrically oper- 
ated high-speed railway between Cologne and Diisseldorf. 


Ir is stated that a railway is to be constructed in order 
to develop the anthracite coalfields along St. Bride’s Bay, 
and so convey the produce to Milford docks for shipment. 
A local journal refers to the scheme “as the beginning 
towards breaking down the monopoly of the Great Western 
Railway Company.” 

In Java the Dutch East Indian Government has decided 
for the first time to run its trains during the night. Hither- 
to all train service has been suspended at sunset. The 
heavy and continual increase of traffic requirements, 
however, has brought about this change and will necessi- 
tate the purchase of a Jarge amount of extra rolling stock 


and a considerable number of additional and heavier | 


locomotives. 


THE proposed Kharkoff-Cherson Railway, Russia, will 
measure about 290 miles, beginning at Merepha and ending 
after passing through considerable industrial areas and 
crossing the Dnieper River at Cherson, where it will join 
the Cherson-Nikolaieff line. The value of the line is that 


it will bring Central Russia with its markets into immediate | 


communication with Cherson. The cost is estimated at 
£5,388,000, which it is proposed to raise by an issue of 
shares and Government guaranteed bonds. 


DuRING the month of October, 1911, the Third Avenue 
Railway, New York, operated 75 out of about 125 cars on 
its Forty-second-street and Broadway line with coasting 
clocks. According to an investigation made by Thomas F. 
Mullaney, chief engineer of the railway company, the 
apparent saving effected by using these clocks was equiva- 
lent to £113 14s. 
appreciably. 
company compared the energy consumption and mileage 
for October with the average energy requirements per car 
mile for May, June and July. 


In a paper on ‘‘ The Development of Single-phase Rail- 
ways ”’ Mr. Eugen Eichel states that up to September, 1911, 
the two largest German manufacturers had equipped forty- 
six single-phase railways which had a total rated output of 
220,000 horse-power. The pioneer single-phase railway 
of Germany was the 6000-volt Niedersch ineweide-Spindlers- 
feld line of the Prussian-Hessian State Railways. Thissection 
was opened on August 14th, 1903. The author briefly 
reviews the later installations made in Germany, Italy, 
Sweden, England, France, Austria, and Switzerland, 
including the Dessau-Bitterfeld trunk line electrification. 


At the tunnel sub-station of the Pittsburgh Railway 
Company: three synchronous motor generators are erected 


The brake shoe cost was also lowered | 
To obtain the figures quoted, the railway | 


and supplied at 11,000 volts. They give out 600 volts at the | 
| induction type generator by means of which feeble currents 


direct-current end. The alternating and direct-current 
lines are respectively protected by electrolytic and carbo- 
rundun block arresters, all of which are on the sub-station 
roof. The 11,000-volt overhead lines terminate on a steel 
frame, and on the one side connections through horn gaps 
to the electrolytic arresters are made; on the other, 
couplings to the bus bars inside the station are taken 
through choking coils ; the latter are outside. The horn 
gaps are set at tin. and have not arced over during rain or 
snow, 

A DISTILLED water plant has been provided by the Pitts- 
burg and Lake Erie Railway Company to furnish all of 
the drinking water for the South Side passenger terminal 
at Pittsburg and for all passenger coaches which are sup- 
plied there. The apparatus has a capacity of about 4000 
gallons a day, and was at first provided with a steel storage 
tank lined with tin. As this was found to be inadequate it 
was supplemented by a brewer’s large porcelain-lined steel 
tank from which the water circulated to drinking fountains 
in the station by means of a pump and a system of pipes 
lined with tin. The water for the drinking fountain is 
refrigerated by passing around brine coils, and is kept under 
constant circulation so that cold water is immediately 
obtained at any fountain. The pump is automatically con- 
trolled by a pressure valve which admits steam when the 
valve is opened at any of the drinking fountains, and closes 
the throttle when the pressure in the pipe line rises to 
normal, 

Ir was recently reported that the directors of the New 
York, New Haven and Hartford Railway had authorised 
the extension of that company’s electric zone from Stam- 
ford to New Haven. The work of electrification will be 
begun during the coming spring, and the company hopes 
to have electric trains in operation between New York and 
New Haven by December, 1912. The extension is 41 miles 
long. The electrification will be carried through the city 
of New Haven to the Cedar Hill freight yards, where the 
changes in engines may be made at the end of the four- 
tracking from New York. The catenary construction to 
be used will be similar to that now under construction by 
the New Haven Company on its Harlem River Branch and 
on the line of the New York, Westchester and Boston Rail- 
road, Until the line is extended beyond New Haven the 
power for the operation of trains will be generated at 
the present power station at Cos Cob. The number of 
additional electric locomotives to be purchased because of 
the extension has not yet been determined. 


THE use of separate electric locomotives for drawing 
trains of ordinary cars on electric railways is now common 
in America. Electric motor cars, which also carry passen- 
gers, are employed where the whole of a route is worked by 
electric traction, but the number of cases is increasing 
where part of a trunk steam railway line is worked electri- 
cally, either on account of long tunnels or because of traffic 
density. In such cases the trains of passenger cars are 
hauled by steam locomotives over one part of their journey 
and by electric locomotives over the other part. In the 
design of these electric machines, the history of the steam 
locomotive as regards the position of the centre of gravity 
is repeating itself. In the earlier electric locomotives the 
centre of gravity was always kept low by the motors being 
either mounted round the driving axles or carried alongside 
of them. The Pennsylvania Railway tunnel locomotives 
were the first great departure from this practice, for in 
them the centre of gravity was very much raised by mount:- 
ing the motors practically on the top of the underframe. 
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NOTES AND MEMORANDA. 


Ir is announced that a London chemist has succeeded in 
getting from seaweed a kind of gum which has, amongst 
other properties, a greater capacity for electrical resist- 
ance than vulcanite. It is said also to be damp-proof, 
acid-proof, and germ-proof, as well as insensible to changes 
of temperature, and quite uninflammable. Tests of the 
substance have been made at the Westminster Electrical 
Laboratories. 


In testing oils for di electric strength it is usual to 
immerse two terminals or electrodes beneath the surface 
of the oil undergoing examination at a known distance 
from each other, and apply a rising voltage to them till 
the insulating oil gap between them breaks down by arcing 
through. The distance between the electrodes may be 
varied, and the limiting voltage found for a variety of 
distances. These results can be plotted on squared paper 
in the form of a curve. 

Ir is stated in the Electrician that cadmium is now being 
used in connection with making the tungsten filaments for 
metal filament lamps. An alloy of: Cd, 42 parts; Hg, 53, and 
Bi, 5 parts, is made up, with which the heavy black powder 
obtained by the reduction of tungstic oxide is incorporated 
by heating and grinding in a mortar. Wires are then made 
by an extrusion method, similar to that used in making 
lead pipe, after which the wire is heated to drive off the 
alloy. It is then still further heated in vacuo to render the 
tungsten solid. 


THE reliability of the turbine, states the author of a 
paper read before the Institution of Electrical Engineers, 
will depend much more on the design of the details than 
on the principle on which it is constructed. It is quite 
certain that the design of the fixing of the blades, for 
| instance, which does not depend on the type of the turbine, 
| is of great importance. But it is also evident that a tur- 
bine with very small clearances between fixed parts and 
parts running at a relatively high velocity will not be so 
| reliable as a turbine with large clearances between these 
parts. 

Tue Paris police have begun to realise that if they wish 
to keep an effective control on the modern robber they must 
have a quicker and more reliable means of communication 
than is afforded by the train—says the Motor. Thus a few 
weeks ago the detective service placed an order for a num- 
ber of touring cars capable of averaging 40 miles per hour. 
The old-fashioned highwaymen frequented cross-roads at 
midnight and waylaid belated travellers. The modern 
professional possesses the best car that engineering skill 
and thieving wit can obtain, and with it he operates in the 
centre of the city, in full view of all passers-by. Under 
such conditions it is useless for the arm of the law to be con- 














| tent to be jogged along behind a horse, or even in a taxicab. 
| As a result of experimental work conducted during the 


past five years Professor Pupin has developed and built an 


in atelegraph or telephone circuit can be magnified to any 
desired extent, the generator acting locally 11 somewhat 
the same way as an energy relay. 
passed through the primary circuit of the generator, the 
secondary of which consists of a small disc of copper driven 
by external power. On account of the self-excitation of 


the machine and the reaction between the primary and | 


secondary currents, the current in the primary is enor- 
mously augmented. In the early experiments consider- 
able difficulty was encountered by reason of an inherent 
tendency of the machine to become excited automatically 
to an excessive degree, but in a machine recently completed 
these difficulties have been overcome. 


THE design of an eiectro-magnet for a given duty can 


as a rule be varied considerably, and while it is compara- | 


tively easy to design a magnet that will serve a certain 
purpose, it requires careful consideration to find the most 
economical design in any given case. 


which the annual cost of the energy which it consumes 
added to the depreciation and the interest on the price will 
be aminimum. In other cases it is of importance that the 
magnet should be of compact design and of light weight 
in order to be transported conveniently, or it forms a part 
of some apparatus and should occupy a minimum of space. 
In a paper read before the Institution of Electrical Engi- 
neers last year Mr. R. Wickander dealt with this subject, 
and considered the cheapest, the most economical ,or the 
lightest magnet which can perform a given duty. 


OnE of the great factors contributing to the advantage 
of using an electric furnace, states the Engineering and 
Mining Journal, is its ability to heat in a non-oxidising 
atmosphere. Further advantage has now been taken of 
this characteristic by an American forging plant firm, 
which has erected an electrically heated furnace for heating 
previous to forging. Since the loss of metal by oxidation 
in this operation is often as great as 5 per cent. of the 
weight of the piece, and greater than that when the pieces 
are small and have to be heated many times, so that 
occasionally so much metal may be lost that the piece will 
not fill the die where drop forgings are being made, the 
advantage of reducing oxidation to a minimum can be 
readily appreciated. An accompanying advantage of 
such a furnace is that it may be occasionally used for 
annealing, in which its unexcelled control of the tempera- 
ture would tend to improve the quality of the product. 


WRITING in the Metal Industry on “‘The Electro-Deposi- 
tion of Cadmium,” Mr. Emmanuel Blassett says :—The 
discovery of chemical] electricity by Volta, in the year 1799, 
was soon followed by experiments in electrolysis. What 
appear to be the earliest known facts in regard to electro- 
deposition are the experiments of Cruickshanks, the 
inventor of the first electric battery on the lines of to-day. 
Cruickshanks attached a silver wire to each terminal of his 
battery, and the other ends of the wires were placed in 
glass tubes containing solutions of lead acetate, copper 
sulphate, silver nitrate, and other salts. He.found that 
the metals attached themselves to the wire connected 
with the zine end of the battery. Cruickshanks’ experi- 
ments were made in 1803, and seem tp be the first instance 
of the deposition of one metal upon another by the use 
of the electric current. Results of a more practical nature 
were accomplished by Brugnatelle in 1805, who succeeded 
in gilding two siiver medals in a solution of ‘‘ ammonuret 
of gold.” 


The feeble current is | 


In some instances the | 
most economical design of a magnet will be the one for | 
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MISCELLANEA. 


Very shortly the telephone subscribers on the Avenue 
exchange in Lime-street, E.C., will be transferred to a new 
exchange in Creechurch-lane, which has been erected for 
the Post-office. 

Ir is reported that thes Northampton Gas Company 
offers to supply gas for engines on prompt payment at 
ls. 6d. per 1000 cubic feet. This is said to be the lowest 
price offered by any gas company in the country for power. 





THE January number of the Marconigraph contains a 
number of interesting articles. These include one from the 
pen of Professor J. A. Fleming on the measurement of 
condenser losses; illustrations and some brief particulars 
of wireless installations in Spain, and an announcement 
with regard to the patent situation. 


One of the German technical papers records the fact 
that in a municipal electric power plant in the south of 
Germany is posted the following notice: ‘‘ To touch these 
wires means instant death. Anyone failing to respect 
this warning wiil be prosecuted and fined.” The penalty 
seems a little inadequate for culpable homicide. At least 
something with boiling oil in it should be added 


THE Home-office report as to the number of mine and 
quarry accidents during last year show that 1249 lives 
were lost in coal mines in 1206 separate accidents, the 
number of deaths showing a decrease of 516, and the num 
ber of accidents a decrease of 36 as compared with the pre 
ceding year. Underground there were 1064 accidents, 
involving 1111 deaths. In metalliferous mines 41 acci 

| dents caused 43 deaths ; in quarries 93 accidents caused 98 
deaths. 


THE increased efficiency that the substitution of the 
motor fire engine for the horse-drawn fire engine has 
brought about is shown by the annual report of Chief 
Officer Frost on the work of the Sheffield Fire Brigade 
during the last year. It has meant a reduction of the 
average period occupied in extinguishing a fire of 1] 
minutes. The average time it took to put out a fire in the 
days of the horse-drawn engine was 33 minutes; to-day 
it is 22 minutes. Last vear the average time was 22.9 
minutes, as against 35.6 minutes in 1904. 

Ir is announced that the Russian Ministry of Commerce 
has placed before the Duma a Bill which aims at the regu- 
lation of the production of, and trade in, platinum. At 
present the trade is in the hands of foreign firms, although 
Russia is the only country which produces the metal in 
noteworthy quantities. It is now proposed to register 
the whole of the production, and sales will only be able to 
be effected on the basis of special certificates. The export 
of crude platinum is to be prohibited, it being stipulated 
that the metal must be refined in the country. 


THE enormous wheat fields of the Punjab, states the 
Contract Journal, afford another instance where, if proper 
arrangements were made, the demand for agricultural 
machinery would soon equal that of the western prairies 
in America. The fields are, in a great measure, in the 
hands of small proprietors, who could not afford to buy 
any machine outright, but if they could hire them at a 
reasonable rental they would jump at the opportunity. 
It is reported that one firm of agricultural machine makers 
has already got an agent on the spot with that end in view ; 
there is room for any number of agents. 


THE fall of a stone minaret from the tower of the 
Trinity Building, New York, states the Builder, emphasises 
the necessity for exceptional care in the design and con- 
struction of lofty structures. In this case the minaret 
weighed about 200 lb., and fell from the height of 275ft. 
above the street. On reaching the pavement it was 
| smashed into numerous fragments, which flew in all direc- 
tions, causing injury to some innocent pedestrians. As it 
is stated that the minaret was torn from its pedestal by a 
large flag, it is obvious that the element of contingent risk 
| had not been taken into account so fully as could have been 
| desired. 


On Wednesday of this week H.M.S. Archer, one of the 
five special destroyers which Yarrow and Co. are building 
for the British Navy, underwent a very successful full 
speed official trial on the Skelmorlie deep-water measured 
mile. The weather at the time was exceptionally bad, 
but in spite of this a speed of 30-3 knots was attained 
during a continuous run of eight hours. This is 2.3 knots 
in excess of the contract speed. The feature of special 
interest in the machinery of this destroyer is the fact that 
her boilers are fitted with Yarrow’s patented system of 
superheating. During Wednesday’s trials the average 
superheat maintained was 94 deg. Fah. From this, we 
are informed, a very appreciable gain in economy was 
obtained. 


At the close of the Board of Trade inquiry into the cause 
of the stranding of the steamer Princess Patricia, the 
Court found that it could only be explained by the theory 
that the compass was deflected by an electric lamp in the 
pocket of the look-out man, who was stationed 2ft. or 3ft. 
from the compass. On the face of things, the suggestion 
seems unlikely; it was, however, given in evidence that the 
lamp when held 8in. or 10in. above the compass caused a 
deflection of about 8 deg., and at a distance of 2ft. it 
deflected the needle about 4 deg. The effect was appar- 
ently due to the tin—‘.e., tinned steel—case of the lamp ; 
obviously the magnetic effect of the lamp circuit would be 
insignificant—and it was not stated that the lamp was 
actually alight. 


In this country steam engines furnish the bulk of our 
electric power in public electricity stations. A few 
Diesel oil engines are in use, mainly of very small size, and 
there are a few medium-sized gas engines. One or two 
stations have water power, but none of these have so far 
seriously challenged steam. In Germany things are differ- 
ent. It appears, states a contemporary, that of the public 
electricity works in Germany, 800,000 kilowatts is installed 
in exclusively steam stations, 400,000 kilowatts in gas 
stations, 250,000 kilowatts in water-power stations, and 
400,000 kilowatts in combined water and steam stations. 
These figures are certainly remarkable when viewed in the 
light of the position in this country, but so far as one can 
judge there is not at present any important movement in 
favour of internal combustion engines except that Diesel oil 
| engines are finding some favour for smal] installations. 
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Cylinder Condensation. 


| <A PAPER on “ Surface Condensation in 
| Cylinders ” was read by Professor Mellanby, D.Sc., 
|on the 21st of November before the Institution of | 
Engineers and Shipbuilders in Scotland. Dr. Mellan- | 
| by began by explaining that several members had | 
| expressed a wish to discuss the subject, and that “ the 
following few notes have been put together with the | 
idea of formins, some basis upon which the discussion | 
|might be buiit. Members, therefore, are requested | 
to look upon this, not as a paper professing to give 
| something new, but rather as a means of extracting | 
from other speakers information that may be of 
interest to engineers generally.” He then stated 
the nature of the problem, and proceeded to argue 
|that the quantity of steam initially condensed 
was much smaller than was generally supposed. It | 
is, of course, matter of common knowledge among 
engineers that Messrs. Callendar and Nicolson 
| hold that the loss which takes place is due to leakage | 
past the distribution valves of whatever type they 
may be, for the most part in the shape of water ; and | 
| this is the view taken by Dr. Mellanby. Curiously | 
enough, pistons are not supposed to leak. The | 
| Callendar-Nicolson theory is held by quite a small 
| group, which does not, we think, include many practi- 
| cal engineers. Nevertheless, as it is favoured by 
men of highscientific attainments, it is worth considera- 
| The question obviously possesses a great dea] 
| of interest still, notwithstanding all that has been | 
| said and written about it, and the discussion on Dr. | 
Mellanby’s short paper had to be adjourned. 

There are three possible ways in which a “ missing | 
| quantity” may be explained. In the first place, Reg- “4 
nault’s steam tables may be wrong. In the second | 
| place, steam may leak through the engine. In the | 
| third place, theaccepted theory y of condensationand re- 
| evaporation may be right. For the time being we may | 
| put the first on one side, although we have reason to | 
| believe that more will he heard of it in the near future. | 
As to the leakage theory, it appears to be beset. by | 
all but insuperable difficulties. The objections to | 
the third seem to us to be based on erroneous assump- | 
|tions, which are due to want of acquaintance | 
‘with the phenomena of condensation, on which | 
Mr. Morison has recently thrown so much light. | 
Messrs. Callendar and Nicolson, we see, have been | 
driven to formulate their leakage theory, not because | 
they have been able to prove by occular demonstration | 
that valve leakage does go on, but because the theory | 
of condensation which “they have formed will not | 
account for the missing quantity. A certain set of | 
experiments gives a particular result which will not | 
explain facts which are indisputable. Therefore | 
another explanation is called in. If, however, the | 
experiments on which the necessity for the new | 
explanation are based can be shown not to apply, 
then there is, so far, no necessity for rejecting the old 
theory in favour of a new one. Dr. Mellanby states 
quite clearly what he holds to be the way in which the | 
amount of the missing quantity is to be ascertained. 
It depends “ altogether on the temperature range of 
the metal itself,” and that range, he maintains, is 
always below that of the steam, so that some con- 
densation must take place, though not more than 6 or 
8 per cent. Now, we have here a fundamental mis- 
take. The quantity of steam condensed does not 
depend at all on the average temperature of the 
cylinder walls, but on the surface temperature at 
the moment of impact—that is to say, at the moment 
when the admission port opens. The phenomena of 
this condensation are not fully understood, but it is 
at all events known that it takes place in a period of 
time practically instantaneous. Even in slow-running 
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| cylinder was higher than that of the steam. 
| though it does not appear to have been noticed, this 


| however, proves nothing one way or the other. 


| communication with the clearance space. 


| clearly. 


| steam to leak through it ? 





vacuum is not affected by a 


fraction of an inch by the opening of the exhaust 
port. The amount condensed depends on the surface 
temperature of the metal, and has little to do with 
the average heat of the walls. The average heat 
depends on the thickness of .the cylinder when 
measured by dropping thermometers into holes sunk 
in the wall, as stated by Dr. Mellanby. To say that 
this is the condensation factor is to overlook entirely 
the influence of time. This is.the reason, or one of 
the reasons, why jackets give anomalous results. 
No one has ever yet succeeded in measuring directly 


| the temperature of the true surface of the cylinder 
| walls or piston faces. 
| ance space is very difficult. 
'can be shown that if a metal surface undergoes a 


To measure that of the clear- 
Dr. Mellanby says: “ It 


simple harmonic periodic temperature change, the 


| heat absorbed may be represented by the following 


formula :—Heat absorbed per square foot per cycle 


= 


s, where T = temperature range in 
=) 


We are not told what metal this refers to ; nor do we 
know what the hot substance is. But Dr. Mellanby 
admits that in the steam engine the temperature 
do not follow the simple harmonic law, 
although the departure from it is’ small. Then he 
proceeds : “ It is obvious, then, that if the tempera- 
ture ranges of the metal can be measured, the amount 


‘of steam initially condensed can be calculated.” 


With all deference to Dr. Mellanby, this is not obvious. 
The time element has to be considered. Dr. Mellanby 
refers to Bryan Donkin’s experiments, which showed 
that the average temperature of the metal walls of the 
* Al- 


conclusively proved that the temperature range of the 
metal is much less than that of the steam.” This, 
The 
amount of condensation depends not on the average 
temperature of the steam in the cylinder and the 
average temperature of the metal of the cylinder 
during a small portion of, say, one second, but on the 
lightning-like action of steam at a maximum tem- 
perature coming in contact with a metallic surface 
at a minimum temperature. It is useless to talk of 


| the average temperature of a cylinder wall lin. thick 


when the whole of the missing quantity could be 
accounted for, as pointed out during the discussion 


| by Mr. Neilson, by a thickness of 1-400th of an inch at 


the most. The law of the transfer of heat from an 
utterly unstable fluid like steam to a metallic surface 
is quite unknown. All that can be said about it is 


' that certain facts tell us that such and such surfaces 


may be reckoned upon to produce such and such 
| quantities of water from given volumes of steam. 
| In a word, the data used by Dr. Mellanby do not apply 
to the case in point, although they may to a case when 
the flow of steam is constant, and not intermittent. It 
appears strange that Dr. Mellanby does not refer to 
the “steam revealer,” with which Donkin made 
| many experiments on the compound beam engine 
‘at Bermondsey. A glass vessel was fixed on “the 
top of the high-pressure cylinder cover, in free 
This very 
simple appliance showed all the phenomena quite 
When the steam rushed in, the glass was 
covered with dew, the condensed steam running 
down the walls in streams. The moment the exhaust 
port opened re-evaporation began, and the surface 
was left quite dry at the time the steam port opened 
again. All this “had, of course, nothing to do with 
leakage, but it was very conclusive. 

The leakage theory has often been considered. 
The objections to it have never been refuted. The 
| missing quantity is a percentage varying between 
23 and 45 per cent. Other figures are available, 
larger and smaller, but these are near enough. 
Is it probable that any steam user will be satis- 
fied with the performance of a large engine 
which suffers so considerable a percentage of 
As it can easily be seen 
in the case, say, of a locomotive starting a train 
that steam is not passing through, the attempt is 
made to show that it comes through as water; but no 
satisfactory demonstration of this has ever been made. 
The quantities to be dealt with are not small. Take 
an engine indicating 5000 horse-power and using 16 lb. 
of steam per indicated horse-power per hour. Of this 
25 per cent. are missing—that is to say, 20,000 Ib. per 
hour, or in round numbers 60,000 cubic feet of steam. 
Will Dr. Mellanby calculate the area for leakage 
required to pass this volume, and, assuming that: it 
goes through as water, will he explain in some feasible 
rational way the physics of this condensation and the 
reason why it takes place ? It will not do to confine 
attention to slide valves. Any theory of valve leakage 
must apply equally well to slide, and double beat, and 
piston valves, for the missing quantity is common to all 
engines. It is, however , hardly worth while to discuss 
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seriously this leakage theory. That it may apply to 


bad engines out of order is, of course, quite possible. 
Anything is possible of engines out of order. But 
such machines possess no scientific interest. We 
believe that leakage in reasonably good engines does 
not represent 5 per cent. of the missing quantity. 
Messrs. Callendar and Nicolson’s theory is based 
on a mistake as to the factors making forcondensation. 
The influence of time is overlooked, and so is that of 
place. In other words, we want diagrams of not 
only the rate of heat exchanges, but of their place. 
And it must always be kept in mind that once steam is 
condensed in a cylinder it never can do work to the 
value of that lost—for reasons which ought to be very 
obvious. 

It is possible, and we trust probable, that the views 
which we have here set forth may be considered during 
the further discussion of Dr. Mellanby’s paper, when 
we hope again to refer to the subject. and consider his 
reply to his critics, who seem to be in the majority. It 
must be admitted that the whole subject is too full 
of difficulties to permit of dogmatism. The facts 
claiming attention now are the phenomena of con- 
densation and the true laws of heat exchange in a 
cylinder, about which we have nothing but hypotheses 
and deductions to go upon. The invention of the 
turbine has introduced the world to new facts in con- 
densation, and we may yet find the theory of cylinder 
heat exchanges placed on a really sound footing. 
Whether this will help the world to economise fuel 
is, of course, another story. 


State-aided Foreign Competition. 


It will be of some interest directly to British coal 
producers and exporters and indirectly to iron and 
steel manufacturers to learn that the Prussian State 
has now become associated with the Rhenish-West- 
phalian Coal Syndicate in such a way that the latter 
has been entrusted with the business of disposing of 
the coal raised in the Government mines in Westphalia. 
It was pointed out in this journal two or thr e years 
ago that the amount of monetary difference between 
the higher prices paid by the German State railways 
for heavy rails and fastenings and the quotations 
which were charged for export mavkets was, for the 
several hundreds of thousands of tons purchased by 
the State, sufficient in itself to provide the export 
bounty granted by the Steel Syndicate to those of 
its inland rolling mill customers who transform 
semi-finished steel into manufactures for external 
markets. Although it cannot be said that the finan- 
cial sum involved was specially applied to the particu- 
lar purpose of export bounties, the difference of several 
shillings per ton between domestic and export prices 
certainly represented a kind of subsidy paid by the 
State railways to the syndicate in the home market, 
and such assistance as is rendered by the payment of 
higher domestic prices naturally facilitates the pro- 
motion of the export trade at lower prices. It now 
seems that by becoming as;ociated with the Coal 
Syndicate the State mines in Westphalia will also be 
connected with the coal export trade, concerning 
which an Essen correspondent recently stated that 
the coal owners were far from being charmed with the 
large unprofitable export transactions of the syndicate, 
and he suggested that the foreign sales were the prin- 
cipal cause of the increase in the financial levy which 
is made by the syndicate for working expenses. How- 
ever that may be, if the State mines had entered into 
an agreement with the syndicate a few months ago 
instead of at the present time they would have par- 
ticipated in the payment of the bounty of one shilling 
and sixpence per ton granted by the Coal Syndicate 
on the quantity of coal and coke used by customers in 
the production of iron and steel manufactures for 
the exports. As things stand, however, this par- 
ticular bounty has just been discontinued by the 
syndicate on the ground that the recent improve- 
ment in the iron and steel trades no longer renders 
it necessary to make such a payment, although expe- 
rience has shown that the bounty may be resumed in 
case of necessity, in which event the State would also 
become a contributor. 

The Government collieries in Westphalia were 
acquired several years ago, when a public outcry was 
raised against the high prices charged by the Coal 
Syndicate, for the purpose of seeking to exercise a 
determining influence on the course of prices of coal 
in that district. In other words, the State mines were 
to work in opposition to the syndicate for the benefit, 
as was said, of the general public interests. The pro- 


duction of these particular collieries, which represent 
the largest individual ownership outside the syndicate 
in Rhenish- Westphalia, and which are being strength- 
ened by the opening up of new State pits in the same 
region, has been developed in recent years, although 
the financial results have yielded very little, if any, 
profit to the State down to the present time. 


Apart 








from the comparatively high working expenses, it has 
been found that underselling by the Westphalian 
State mines is not a profitable business; hence it 
happens that these collieries, provisionally at all 
events, are not only to discontinue competition with 
the syndicate, but are actually to co-operate with the 
combination. Negotiations on the subject have been 
proceeding during the past few months and an agree- 
ment concluded between the syndicate and the Prus- 
sian State Mining Administration has now been 
approved by the Prussian Minister of Commerce. 
The agreement, which has been arranged for the 
present year, provides for the sale by the syndicate 
at syndicate prices of the coal production of the State 
mines in Westphalia, excepting the tonnage needed 
for State requirements, and the particular quantity 
which has already been contracted for by merchants. 
As it is considered desirable that the State mines and 
private collieries in the Saar should also be brought 


within the scope of the arrangement, the agreement | 


stipulates that, if this object is not accomplished by the 
end of September the Westphalian State mines shall 
then be free to enter into business for 1913 and the 
agreement will consequently expire at the close of 
1912. If, however, an understanding is reached with 
the whole of the Saar—and only one private colliery 
there now stands in the way—negotiations will be 
begun with a view to the extens‘on of the agreement 
between the State and the syndicate to the end of 
1915, when the latter will expire unless renewed. 
preferential position has been granted to the State, 
inasmuch as the contribution from the invoice value 
of the coal sold, which is levied on all the syndicated 
collieries to the extent of 12 per cent., is not to exceed 


a maximum of 6 per cent. of the invoice value of the | 
State tonnage which is to be disposed of by the | 


syndicate. On the other hand, the State reserves the 
right of withdrawing from the agreement at any time 
in so far as the price policy of the syndicate may not 


be considered to be consistent with the interests of | 


the State or with those of the general community. 
It will be observed that although the mines belong- 
ing to the State in Westphalia do not become a nominal 
constituent of the Coal Syndicate, there is very littl 
difference between them and the ordinary members, 
except that the latter are conditionally bound by 
agreement until 1915. The sale of the larger portion 
of the output of the State mines is being under- 
taken by the syndicate, and the former share in 
the levy for working expenses, although to a much 
less extent than the ordinary constituents. As the 
proceeds of the levy are largely used for the pro- 
motion of the export trade in coal, it naturally 
follows that co-operation by the State mines in 
this matter represents the rendering of financial 
assistance by the Government in the development 
of the export trade in coal. The adhesion of the 


State mines in Westphalia has also secured to the | 
syndicate the support of certain other outside col- | 
lieries in that district, the outsiders still remaining | 
It may the e- | 


now being a negligible quantity. 
fore be said that for all practical purposes the re- 
gulation of prices in Rhenish-Westphalia is now 
entirely in the hands of the Coal Syndicate, and for 
that matter, quotations are now on the point of 
being increased. It is not our business to inquire 
what impression the association of the State with 
private enterprise will have upon public opinion 
in Germany, where the event is of too recent a date 
to have yet evoked much comment. But the cir- 
cumstance in itself is scarcely surprising in view of 


the attitude of the Government with regard to the | 


potash industry and the formation of a compulsory 
potash syndicate. Indeed, if the internal differences 
existing in the Coal Syndicate itself are not overcome 
in the next year or two, Government intervention 
is threatened in order to prevent the evil results, 
as is thought, which would result from the collapse 
of the syndicate. What, however, is not encourag- 
ing is the knowledge which British coal exporters 
will have that the State has now embarked upon 
a scheme of co-operation with a private enterprise 
which is engaged in the work of attempting to sup- 
plant British coal in various foreign markets as far 
as possible. 


The Yield Point and Elastic Limit. 


THE promised standard definitions of “yield 
point ” and “ elastic limit ” have now been issued by 
the Engineering Standards Committee. They are 
embodied in a pamphlet to be obtained gratis from 
the offices of the Committee, and as no financial 
profit is.sought from this publication, we feel at liberty 
to quote its contents and to criticise them for the 
benefit of our readers. The definitions are as follows : 
—“The Yield Point is the point where the extension 
of the bar increases without increase o* load,” and 
“ The Elastic Limit is the point at which the exten- 


A | 


sions cease to be proportional to the loads. In a 
stress strain diagram plotted to a large scale it is the 
point where the diagram ceases to be a straight line 
and becomes curved.” 

We do not for a moment suppose that these detfini- 
tions will meet w:th the same degree of acceptance as 
has been accorded to certain other of the Standards 
Committee’s specifications. When we examine them 
it becomes perfectly clear that they are no more defi- 
nite than those previously enunciated in the best 
text-books. Indeed, in some respects they are even 
less lucid. It will be noticed that both the yield point 
and the elastic limit are defined as “ points,” although 
in most people’s minds they are invariably thought of 
as loads per unit of area. Custom has sanctioned the 
use of such expressions as “ The elastic limit of this 
steel is 15 tons per square inch.” It may not be such 
a precise manner in which to express the fact as “ The 
| load corresponding to the elastic limit of this steel is 
15 tons per square inch.” But it is likely to persist 
| everywhere except with research students and others 
of a slightly pedantic turn of mind. Again, the defi- 
_ nition for the elastic limit implies that the change from 
| proportionality to unproportionality between the load 
| and the extension takes place suddenly, whereas it is 
| now very commonly held that no load, however small, 
can be applied to any material without causing some 
| permanent set. In this connection we believe it 
| would have been better to have defined the elastic limit 
somewhat as follows :—* The elastic limit is that load 
at which the want of proportionality between the 
| applied load and the ensuing strain first becomes per- 
| ceptible to our best means of observation.” But thie 
most glaring defect in the definitions lies in the fact 
that they apply only to tensile tests. Both defini- 
tions speak of the “ extension” of the test piece, so 
that they cannot be held to define the elastic limit and 
yield point in compression or in torsion ! 

We doubt, however, if after all it is worth while for 
practical purposes to take much trouble over these 
| definitions. The elastic limit and the yield point. in 
whatever manner we may define them, are very diffi- 
cult to determine with accuracy. They are further 
not constant quantities, but vary considerably with 
| the previous treatment of the material. To define 
| them, therefore, without specifying the condition and 
| previous history of the metal is analogous to defining 
| the acceleration due to gravity without reference to 
| latitude or height above the sea level. Who, on the 
| other hand, will undertake in the present state of our 
knowledge on the subject, to devise a definition for 
| these two quantities which shall include a reference to 
| the condition and past treatment of the test piece ‘ 
| In any case, they are not regarded in practice with the 
same importance as the breaking stress of the material. 
In spite of the fact that recent research on the fatigue 
/of metals has demonstrated that the elastic limit 
rather than the breaking stress is the real factor 
which determines the suitability or otherwise of a 
given material for a given duty, it remains the general 
custom, and probably always will, to judge the mater- 
‘ial primarily by its breaking stress. The reason is 
obvious. Under commercial conditions the breaking 
| stress can be quickly and accurately found by rela- 
tively unskilled labour, whereas the two other quan- 
tities require time and highly expert qualifications in 
the operator for their satisfactory determination. 
Moreover, the breaking stress is sufficiently accurately 
a reflection of the elastic limit for most purposes to 
permit a large apparent factor of safety to include a 
smaller, but sufficient, real factor of safety. The 
| practical man divides the ultimate strength by 6 to 
get his working stress. The newer school, in effect. 
first multiplies by § and then divides by 4. It is of 
interest to note that the Sectional Committee on the 
materials used in the construction of ships and their 
machinery, one of the sectional committees jointly 
responsible for the definitions, has decided not to 
include them in its own particular specifications. It 
considers that the present metaod of fixing by expe- 
rience the working stress of any material at a certain 
fraction of the breaking stress rather than as a pro- 
portion of the elastic limit or yield point, is the best 
practical proceeding, and that to do otherwise would 
upset the routine of the works’ test rooms to an 
unjustifiable extent. 











| 
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| The ?%echanical Production of Rust. 


WE must not let the two letters on this subject, 
which we print to-day, pass without a word of 
comment. Dr. Cushman, as everyone knows, has 
devoted an enormous amount of time and skill to 
the study of rusting, and’it is very largely due to 
him that the influence of impurities in steel and iron 
has come to be so fully appreciated. His opinion 1s 
therefore of great value, and we are delighted that 
he has put it before our readers. He holds, it will 
be seen, that moisture condenses on the specimens, 
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or is contained in the oil, and that the corrosion 
then takes place in the ordinary way. This view we 
held with him. It seemed to us very probable that 
moisture from the hands, body, or breath of the 
operator, or from the air of the laboratory, might 
be held responsible, its action being accelerated by 
the stressing and straining of the test pieces. Even 
oil wou'd not prevent it, for moisture is found in many 
oils, and we have no certainty that the oils used in 
the cases quoted were absolutely “dry.” But this 
theory receives a severe blow from the experiments 
Mr. Heathcote has carried out at Coventry. He has 
taken the greatest precaution to remove any surface 
moisture, or any moisture that might be within the 
pores of the metal—see Mr. Newton Friend’s sug- 
yestion—and has tested the specimen at a temperature 
which precludes any possibility of condensation on 
them, and thenin the short space of no more than 
five minutes he has found marked discoloration when 
the parts were subjected to severe vibration! This 
is an altogether astounding result, and we trust Mr. 





Heathcote will carry his tests further. One of the 
difficulties is to decide what the discoloration is. It | 
has been assumed that it is an ordinary oxide, and | 
in some cases there has been no doubt as to its | 
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Before going further it will perhaps be advisable to 
give the headings of the various chapters, in order 
that our readers may be able to judge the field which 
the volume covers. These are as follows :—General 
description of reaction turbines, fundamental princi- 
ples P V and 6 @ diagrams, use of the entropy 


diagram in design, general outline of design, 
general theorems on reaction turbines, design 
of marine turbines, heat diagrams, exhaust 


steam turbines. Heat accumulators. Combined re- 
ciprocating and turbine installations, turbine scant- 
lings. Cylinders, flanges, &c., turbine scantlings. 
Rotors, bearings, thrust blocks, adjustable gear and 
glands, dummy and balance piston. Theory of 
labyrinth packing, governors and valves, marine tur- 
bines, general considerations and examples, design 
of propellers for turbine vessels, reduction gearing 
for marine work, general principles of- surface con- 
densation, condenser design, orifices and nozzles, and 
lastly, impulse turbines. There is also an appendix 
devoted to the geometry of the screw propeller. 

In the preface it is explained that only such matters 
have been introduced as are of value to the designer, 
and that little attention has been paid to workshop 
practice and to the minor details of construction. 
Whilst we have no fault to find with the author for 
having adopted this plan, since a real knowledge of 
workshop practice cannot be derived from books, 


nature. But there is no means of analysing these | we would point out that the steam turbine designer 


extremely small quantities, and it is legitimate to | 
doubt, at least, that the bluish discoloration produced 
is caused by such oxides as we are accustomed to 





would be hopelessly at sea without a wide practical 
experience behind him. As a matter of fact, we doubt 
whether the design of any machine demands more 


associate with the name of rust. We say oxides | Practical knowledge on the part of the designer. 


intentionally, because the old idea that rust was | 
always and only Fe, O, is no longer held; it is well | 
known that its composition is very variable. There | 


| The steam turbine in its present state of evolution is 


the outcome of an immense amount of experimental 


| work, and probably the most successful steam turbine 


designers now in existence are men who have worked 


are, however, sufficient grounds for believing, in the |in the test-house, and who have gained much know- 
absence of absolute proof, that the material that | ledge by trial and error. it is a well recognised fact 
results from this mechanical production of rust is| that one of the principal aims of the steam turbine 
such oxide or oxides as we are accustomed to meet | designer is to reduce the clearance, both radial and 
with in ordinary cases of corrosion, and it is there- | axial, to a minimum but safe value, and this is one 
fore of great importance to the full knowledge of| direction in which practical experience becomes 


corrosion processes that it should be carefully studied. | '™ 


Whatever its cause, even if it is shown ultimately to | 
he due to the normal agencies of water and oxygen, | 
there can be no question that the speed with which | 
the reaction takes place is caused by the 
vibration to which the parts are subjected. 


> | clearances. 


dispensable. 

On page 289 there is a good example of the diffi- 
culties met with in the accurate determination of 
The author is dealing with the dummy 
strips, and remarks that these are inserted in lengths 


straining OF | of from 2in. to 4in. in the small diameter electrical 
That in| turbines, and from 6in. to 8in. in the larger marine 


itself is remarkable, for it has always been held that | turbines. He goes on to explain that a small clearance 
iron or steel in use—for example, rails on a busy line— | is left between the ends of the pieces to allow of expan- 
is much more resistant to corrosion than idle iron or | Sion when heated up, and draws attention to the very 


steel, say, rails in a siding. The correspondence on | 
this subject shows that the phenomenon is much 
more common than was usually supposed, but there | 
must be many instances not yet recorded, and we | 
renew our request that readers will let us have the | 


advantage of their experiences. 


| significant fact that if these clearances were not pro- 
| vided the strips would tend to buckle and leave the 
| grooves, 


He then proceeds to calculate how much 
these strips will expand by multiplying the coefficient 
of expansion for brass, the length of the strips, and the 
rise of temperature together. This gives -018in. 


| But the cylinder and dummy piston also suffer some 


| amount of expansion, and this, as the author remarks, 
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Steam Turbine Design. By John Marrow, M.Sc., D.Eng. 
London : Edward Arnold. ; 

ALTHOUGH many books have been written on the 
steam turbine, most authors have avoided dealing 
with design, and have adopted the plan of entering 
into purely theoretical considerations, whilst in many 
instances much space has been devoted to descrip- 
tions of the productions of various manufacturing 
firms. Of late years, however, the principles govern- 
ing the design of steam turbines have become better 
understood, and the usefulness of this class of litera- 
ture has increased in consequence. In the book now 
before us the author presents a good collection of 
formulz which should prove of value to designers, 
draughtsmen, and students, and a fair portion of the 
work is more or less original. The chapters on 
entropy and thermodynamics are well done, and 
pains have obviously been taken to make this section 
appeal to practical men. Stress is laid upon the value 
of temperature and entropy diagrams, and the advan- 
tages which these possess over P V curves are ex- 
plained. 

The author has departed from the somewhat widely 
adopted plan of dealing with the flow of steam through 
nozzles at the commencement of the book, this portion 
of the subject being considered towards the end of 
the volume, and by the time this is reached the reader 
should have become experienced in the use of entropy 
diagrams and other charts. The descriptions of the 
various turbines as used for marine and land pur- 
poses are very clear, and with the aid of the drawings 
accompanying these descriptions the reader should 
experience no difficulty in understanding the functions 
of the various parts. The book deals chiefly, though 
not entirely, with the reaction turbine as developed 
by Mr. Parsons, and there is no doubt that the author 
has acted wisely in not attempting to cover a wider 
field. At the same time, however, it is disappointing 
to find that very little space is devoted to the com- 
bined dise and drum turbine, and particularly in view 
of the prominence which this machine has attained. 
The major portion of this turbine is constructed on the 
reaction principle, and for this reason it seems to 
demand a fair amount of consideration in a work 





written on these lines. 


is difficult to estimate, on account of the uncertainty 
as to the temperature. It is assumed, however, that 
the rise of temperature of the casing is the same as 
that of the brass strips, and an approximate figure 
for the clearance is arrived at by subtracting the 
coefficient of expansion for cast iron from that of 
brass, and the difference is multiplied by the length 
of the strip and the rise of temperature. This gives 
-0072, but actually a clearance of about -Olin. would 
be allowed at the end of each strip. Incidentally, it 
may be mentioned that it is in these strips that a 
great deal of trouble is likely to arise, for if the sides 
of the grooves in the dummy piston happen to come 
into contact with the brass strips whilst the turbine 
is running, the strips are torn out of the casing, the 
rotor spindle is often bent, and a stripping of the blades 
may occur in several expansions. The clearance 
between the sides of the grooves in the dummy pistons 
and the side faces of the brass strips is determined by 
the thickness of the liner behind the thrust block, and 
here again the designer has to rely on practical experi- 
ence. 
the tips of the blades has been adopted troubles due to 
stripping have been considerably minimised, but it is 
nevertheless highly desirable that no contact between 
the fixed and moving parts should occur. Ina chapter 
on governors and valves the author discusses the 
merits and demerits of the throttle and blast govern- 
ing systems, and describes the governing gear as 
fitted to turbines manufactured by various firms. It 
cannot be said, however, that this chapter altogether 
covers the requirements of the designer, since the 
major portion is devoted to descriptions of governing 
gears, which are now well known. Insufficient stress 
is laid on the value of by-pass governing, which is 
frequently adopted in traction stations, where it is 
desirable that the turbines should be capable of deal- 
ing with heavy momentary overloads. 

- It only remains to say that the book is well printed, 
the mathematics are elementary, the illustrations 
good, and, taken altogether, the work constitutes one 
of the most practical productions on the steam 
turbine we have seen. 





SHORT NOTICES. 


Chemistry for Engineers and Manufacturers. Vol. I., 
Chemistry of Engineering, Building, and Metallurgy. By 
Bertram Blount and A. G. Bloxam. Second edition, 
London: Charles Griffin and Co,, Limited, Exeter-street. 


It is true that since the practice of thinning | 





Strand. 1911. Price 14s.—The first edition of this most 
useful book appeared in 1897, and the second edition has 
therefore been fourteen years in making its appearance, 
which it does in a revised and enlarged form. Itis divided 
into two parts; the first has four chapters, the second 
only one, which, however, contains exactly 200 pages. 
The titles of the four ¢hapters of the first part are :— 
“Chemistry of the Chief Materials of Construction ;’° 
“The Chemistry of the Sources of Energy;” “‘ The 

Chemistry of Steam Raising” ; and ‘‘ The Chemistry of 

Lubricants.” Part IT. is devoted wholly to the Chemistry 

of Metallurgy. It is a fascinating book, packed full of 

immensely interesting and useful information—much of it 

unobtainable elsewhere, or only after laborious search. 

The second portion of the book will be found especially 

valuable. It deals with the methods to be employed in 

winning and refining a very large number of metals from 

their ores. Among these may be mentioned iron, copper, 

lead, zinc, tin, antimony, bismuth, nickel, silver, gold, and 

platinum. The metals difficult of reduction also receive 

attention, and among these are aluminium, magnesium, 

calcium, manganese, chromium, molybdenum, tungsten, 

vanadium, tantalum, sodium, and potassium, and it will 

be observed what a large part the electric furnace plays in 

the winning of these. 

Reinforced Concrete Construction in Theory and Practice. 
By Henry Adams and Ernest R. Matthews. London : 
Longmans, Green and Co., 39, Paternoster-row. 1911. 
Price 10s. 6d. net.—This is a book of just over 300 pages, 
divided into eleven chapters, entitled as follows :—‘‘ His- 
tory of Reinforced Concrete ;” ‘‘ General Principles of 
Stress: ‘“‘ Moments of Resistance, Loads and Reinforce- 
ment ;”’ ‘‘ Notation, Formule and Examples ;” “‘ Special 
Constructions ;” ‘‘ Effects of Excessive Heat on Concrete 
and Reinforced Concrete, Tall Chimney Construction, 
Effects of frost on Concrete ;” ‘‘ Reciprocation, Duality, 
Abridged Notation and Projection, and Concrete in Engi- 
neering Works ;”’ ‘“‘ Reinforced Concrete in Railway Engi- 
neering ;”’ ‘‘ Reinforced Concrete in Construction of 
Wharves, Jetties, Groynes, Sea Walls, Bins, Factories, and 
other Engineering Works;” ‘ Reinforced Concrete in 
Building Construction ;”’ and ‘General Notes.” This 
summary gives a very good idea of the contents of the 
book, which is profusely illustrated throughout. In some 
cases the engravings are manifestly trade blocks repro- 
duced, but there are numerous drawings which are excel- 
lent, though some of them would have been more useful 
had they been to a larger scale. The volume differs in 
many respects from most of those on the same subject 
which have gone before it. As might have been expected 
the authors have found it impossible wholly to leave out 
mathematics, but that which is employed is, in the 
majority of cases of quite elementary character. 

The Principles and Practice of Electric Wiring. By 
Archibald Bursill. London: Longmans, Green and Co. 
1911. Price 3s. net.—This booklet forms one of Longmans’ 
Technical Handicraft Series, and is intended primarily for 
practical wiremen attending evening classes in electric - 
wiring. It is clearly written and well illustrated, and is 
certainly in that part of it which deals with wiring and 
testing one of the most useful little works of its kind that 
we have seen, the chapters devoted to joint making being 
especially good. It is rather difficult to understand, how- 
ever, having regard to the title, how descriptions of such 
things as radiators and electric kettles, saucepans, ovens, 
and soldering irons, filament lamps, and their testing, &c., 
have been embodied in it. No doubt all this is interesting, 
but why put it in a book devoted to wiring ? 


> 


BOOKS RECEIVED. 

Motori Diesel. By Ing. Giorgio Supino. Milano: 
Ulrico Hoepli. Price Lira 5.50. 

Willing’s Press Guide, 1912. London: James Willing, 
Jun., Limited, 125, Strand, W.C. Price Is. 

Ainsley’s Nautical Almanac and Tide Tables, 1912. 
South Shields. J.C. Ainsley, Mill Dam. Price Is. 

The Ideal Motor Diary. By Captain C. Wiener. London: 


The Car Illustrated, Limited, 168, Piccadilly, W. Price 
4s. and 5s. 
The Year-book of British Columbia, 1911. By R. E. 


Gosnell. Victoria, B.C.: Published by authority Legisla- 
tive Assembly. 

Works Management. By W. D. Ennis. London: Hill 
Publishing Company, Limited, 6, Bouverie-street, E.C. 
Price 8s. 6d. net. 

Photographic Lenses. By C. Beck and H. Andrews. 
Seventh edition. London: R. and J. Beck, Limited, 68, 


| Cornhill, E.C. Price Is. net. 


By André Mayer. 


Organisation et Direction des Usines. 
des Grands- 


Paris: Librairie Gauthier-Villars, Quai 
Augustins 55. Price 7f. 50. 
Ship Wiring and Fitting. 
A. Constable and Co., 
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HIGH-SPEED ALL-GEARED LATHE. 


THE type of lathe represented in the accompanying 
engravings is not altogether new. The makers, Darling 
and Sellers, Limited, of Keighley, have been manufactur- 
ing similar machines for a number of years, and we have 
already published particulars of these earlier tools. The 
lathe illustrated herewith is, however, distinguished from 
its forerunners by the fact that it is provided with an “ all- 
geared * motor-driven headstock, and as the design of this 
part possesses several interesting features, we purpose 
supplementing our previous article by an account of the 
differentiating characteristics of the present tool. 

The lathe, as may be seen from the front elevation, is 
formed with a double-tiered bed. In this respect and in 
all others, except those hereafter mentioned, the tool is 
exactly similar to that described in our issue of November 
4th, 1904—see the Supplement, “ High-speed Lathes.” 
The particular machine now being dealt with has a height 
of centres of 164in., and will admit work up to 9ft. 3in. in 
length. The fast headstock, in which principle interest 
centres, is represented in Fig. 3. This engraving shows 
the machine as driven by a belt pulley, but from the back 
view it will be seen that it can be equally well driven 
by an electric motor. If a motor is used, 3 to 1 reduction 
gearing is inserted between it and the spindle on which the 
belt pulley would otherwise be fixed. The belt pulley, 


with clutch teeth, which can be caused to engage with 
corresponding teeth on a large wheel keyed directly to the 
main spindle. In this way the spindle and its sleeve can 
be joined up. If desired, however, the clutch teeth can be 
disengaged and the back gearing carried on a short excen- 
trically journaled shaft caused to engage with the sliding 
pinion on the sleeve and the large wheel on the spindle. 

It will thus be seen that with a constant speed belt 
pulley or motor twelve distinct changes of spindle speed can 
be obtained. These speeds range from 6 to 226 revolu- 
tions per minute. The particular lathe iNustrated here- 
with runs on about 30 horse-power and weighs 11 tons. All 
the gears are made from Siemens-Martin acid steel forgings. 
The bushes are of phosphor bronze and are fitted with oil- 
ring lubricators. The spindle is hollow, its internal 
diameter being 3gin. It has a front bearing 7in. in dia- 
meter by 10}in. long, and rear bearing 43in. by 74in. The 
machine is made in several sizes, the 16}in, example being 
the largest, and the 7in. the smallest. 





ENGINEERING PROPOSALS IN PARLIAMENT, 
1912. 


WE give below particulars of those private bills, contain- 
ing important engineering proposals, which have been 
deposited in Parliament for the coming session. 
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Fig. 3—SECTION OF ALL-GEAR HEAD 


when such is used, has a speed of 300 revolutions per 
minute. 

It will be seen from Fig. 3 that the belt pulley spindle 
passes right through the headstock casing. Midway along 
its length it carries a Johnson friction clutch. On each 
sleeve of this clutch a gear wheel is mounted, and either of 
these wheels may be engaged through the clutch with the 
pulley spindle, Both these gears are constantly in mesh with 
corresponding toothed wheels on a countershaft journaled 
within the headstock casing. This countershaft carries 
two other gears, one at the centre and the other hard up 
against the smaller of the first pair. It will be seen from 
the engraving that these four gears do not actually rotate 
on the countershaft. They are in reality keyed to or 
formed solidly with a sleeve, while the countershaft itself 
is not rotatable. From the countershaft power is trans- 
mitted to the main spindle by either of the first three gears 
on the countershaft. The fourth gear at the right-hand 
end of the countershaft is not used so far as this step in the 
transmission is concerned. A loose sleeve fits over the 
main spindle. A long key is provided on this sleeve, and 
hereon a group of three gear wheels, all connected, can 
slide. As the group is moved from left to right its members 
in turn come into mesh with the three transmitting wheels 
on the countershaft. 

At the right-hand end of the main spindle sleeve a sliding 
pinion is arranged. The face of this pinion is provided 





HARBOURS, DOCKS, SEWERAGE WORKS, &C. 


Probably the most important scheme of dock construc- 
tion is the deep-water wharf and railway it is pro- 
posed to build at Canvey Island, which will be linked up by 
a railway line from South Benfleet. The capital of the 
Company which is to undertake this work has been fixed 
at £500,000 in £10 shares, and powers are taken to acquire 
land for the erection of an electricity generating station. 
Borrowing powers to the extent of £500,000, for new works 
at the Port of Liverpool, are asked for by the Mersey Docks 
and Harbour Board, whose revenue, by the way, during 
the two years to July Ist, 1911, was insufficient to meet 
the liabilities by £117,548, which sum it is also sought to 
borrow. 
taken by the Blythe Harbour Commissioners. A new pier 
is to be constructed in Bedlington, together with a tidal 





Considerable harbour works are also to be under- | 


basin having an area of eight acres, a breakwater and a | 


sea wall The deepening and widening of the channel of 


the river Clyde below Newark Castle, Port Glasgow, con- | 
stitutes a further improvement of the navigation of | 


for which £100,000 borrowing powers are 


that river, 
The Port of 


asked by the Clyde Lighthouses Trustees. 


London Authority is taking over certain works authorised | 


to the London and India Docks Company in 1901, 1902 
and 1904, and asks for an extension of time until 1920. 
The works in question are a new dock and pier, 


A new work of some importance is a scheme of the 
Yorkshire Transport Company, Limited, which Company 
was incorporated in December last. This company has 
acquired land on the south bank of the river Humber at 
North Killingholme, and proposes to construct a pier o1 
jetty of open-work within five years, in order to provide 
accommodation for vessels for the shipment of the output 
from the coalfields adjoining the river Ouse. 

A strong effort is to be made to remedy the present 
polluted and filthy condition of the River Rhymney and 
its tributaries, which are prejudicial to public health, and 
a board, proposed to be called the Rhymney Valley Sewerage 
Board, consisting of twenty members, has been formec| 
to construct an outfall sewer, tanks, and intercepting 
sewers, seven years being the constructional period 
Powers are taken to borrow £222,000. 


RAILWAYS, TRAMWAYS, TROLLEY OMNIBUSES, &ec. 


Considerable sums of money are involved in railway 
proposals. The scheme of the London and North-Western 
Railway Company in connection with its Euston-Watford 
electric railway is to link up that line with the North 
London Railway, in order to give a through service to 
Broad-street. It is also intended to convert to electric 
traction certain portions of the London and South 
Western Railway, which will be necessary in order 
to complete the scheme of this Bill, and that of the London 
Electric Railways Company, mentioned later. The 
North-Western Company proposes to raise additional 
capital to the extent of £800,000, and to enter into agree 
ments with the District Company, London Electric Rail 
ways Company, or any others, with regard to a supply 
of electricity. A clause in the Bill which will be noted 
by electric supply authorities is one giving the company 
authority to supply electricity to manufacturers on the 
route of the railway, with the consent of the authorised 
distributors of electricity. The London Electric Railways 
Company, as part of the scheme referred to above, pro- 
poses to build a new line joining its Baker-street and 
Waterloo Railway with the London and North-Western 
Railway. The effect of this large scheme will be to link 
up the whole of the London Electric Railway Company's 
tube system with the London and North-Western Railway 
Company’s system. In this way, by the use of a special 
type of carriage, it is anticipated that through connection 
will be given from Watford to Paddington, Marylebone, 
Baker street, Oxford circus, Victoria, Charing Cross, 
and Waterloo. It is also intended to raise a further 
£700,000 capital in 4 per cent. preference stock, and to 
absorb the Edgware and Hampstead Railway. Subways 
are to be built in Westminster and Southwark, and a 
special clause is inserted giving the London Electric Rail- 
way Company authority to suppy electric power to the 
North Metropolitan and Richmond Electric Power Com- 
panies. This latter clause is also in the Bill of the Metro- 
politan District Railway, which has for its main purpose 
the constitution of a working committee, apart from the 
joint committee of ownership authorised last year, to be 
called the Power House Working Committee, consisting 
of two directors of the District Company and the Unde 
ground Electric Railway Company of London, for working 
the Lots-road power house. A widening of the Wimbledon 
and Fulham line between Wimbledon and East Putney, 
setting aside two lines for the exclusive use of the District 
Company in order to run a more frequent service, is also 
included in the Bill. 

The purchase of the London, Tilbury and Southend 
Railway is ratified in the Midland Railway Company s 
Bill, which will have the effect of winding up the Tilbury 
Company. 24 per cent. consolidated perpetual prefer 
ence stock, and 2} per cent. debenture stock, sufficient 
for the purposes of the transfer, is to be raised, the Tilbury 
shareholders receiving equivalent stock in the Midland 
Company. The Midland Company, in a separate Bill, 
deals with the construction of about 14 miles of railway 
in Glamorgan and Carmarthen, known as the Clydach 
Brynaman Railway, in addition to widenings in Derby, 
Warwick, Nottingham, Bedford, Hertford, Worcester. 
and Brecknock. The Metropolitan Railway Company 
proposes to issue additional capital to the extent of 
£450,000, and among other things to construct lines in 
Rickmansworth, about 34 miles in length. Widenings are 
to be carried out from Neasden to Kilburn and Brondes 
bury, and also at Finchley Road station. As usual, a 
number of other main line railway companies have deposi 
ted Bills for new lines, widenings, extra land, &c., but there 
are none of much importance. 


A considerable number of works are proposed by the 
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Great Eastern Railway Company, the outstanding one 
of which is, of course, the conversion of the East London 
Railway to electric traction. The Great Eastern Railway 
Company, a8 one of the lessee companies, takes powers 
for the joint committee now working the East London 
lines to convert them to electric traction on the third rail 
coutinuous current system, the work being carried out 
under the supervision of the engineers of the District, 
Metropolitan, and South Eastern Companies. Electric 
power will, in all probability, be supplied from the Lots 
road power house of the District Company. The Great 
Eastern Company is to raise £90,000 for this electrification 
by the issue of 4 per cent. debenture stock, which sum is 
to be repaid, as well as the interest, by the Joint Commit- 
tec. The Bill also includes widenings of the Great Eastern 
Company’s Norwich-Cromer line, Clacton, Felixstowe, 
Ely-Newmarket and Beccles- Yarmouth branches. 

‘The most interesting of the remaining railway Bills is 
that of the Dublin and South-Eastern Railway Company, 
whose line, for a distance of about 15 miles, runs along the 
foreshore of the sea or on cliffs. Being thus exposed to 
the sea, serious encroachment has from time to time taken 
place, involving interruption to traffic. Such serious 
injury has been caused to the company’s lines near Bray- 
head from this cause that in the interests of public safety 
the company feels compelled to seek powers to divert the 
railway. A new company is to be formed called the 
Lothians Railway Company, with a capital of £300,000, 
to build a line 40 miles long, connecting up the county of 
Midlothian with the docks at Leith. 

The unfortunate experiences last session of promoters 
of railless electric traction schemes do not seem to have had 
a very deterrent effect, for there is quite a number of this 
class of scheme being promoted this year. Private 
promoters have come forward with propositions in two 
cases, apart from the Brighton fight, which is dealt with 
later, One is known as the North Ormesby, South Bank, 
Normanby and Grangetown Railless Traction Company, 
with a capital of £40,000, and the other is the Southall, 
Hounsiow, and Twickenham Railless Traction Company, 
with a capital of £18,000. The Stockport Corporation 
wishes to borrow £11,000 in the same connection, Keighley 
Corporation £47,970, West Ham £7100, Sheffield Corpora- 
tion £40,681, and Lanarkshire County Council £19,000. 

The position with regard to railless traction at Brighton 
and Hove is not without some amusement. Between 
these two places an omnibus company has more or less 
a monopoly of the main road, and last year, in order to 
keep out a tramway company which proposed to run 
tramways over it, and on to Shoreham and Worthing, 
this omnibus company introduced a scheme for running 
trolley omnibuses through the same area. The Brighton 
and the Hove local authorities opposed on the ground that 
the schemes were inimical to the public interest, and after 
a great flourish of trumpets all the schemes were finally 
whittled down by Parliament to a short length between 
Brighton and Rottingdean, powers for which were given 
to the existing omnibus company. This year, in spite 
of the grounds of their previous opposition, both the 
Brighton and the Hove Corporations have come forward 
with schemes, whilst the omnibus company has revived 
its. The Hove Corporation proposes to raise sums amount- 
ing to over £100,000 for the purpose, and incidentally 
takes powers to supply electricity in the districts of Port- 





slade, Southwick, and Shoreham. The Brighton Cor- 
poration’s scheme covers precisely the same route, and 
the money powers also exceed £100,000. Similar powers 
to supply electricity in the outside areas are also taken. 
The Brighton Omnibus Company’s scheme is on all-fours 
with these two, and a pretty fight may be anticipated 
when the Committee stage is reached. 


GAS AND WATER, 


The large number of Gas and Water Bills emphasises the | 
growth of the municipal idea with regard to the control 
of such undertakings. In one or two instances companies’ 
undertakings are to be transferred to the local authorities, 
whilst very large sums are to be expended upon extensions 
to municipal undertakings. The Felixstowe and Walton 
Council seeks to acquire the local gas and water under- | 
taking, and will construct a new pumping station and | 
covered service reservoir, water tower, pipes, &c. New | 
capital to the extent of £30,000 is required. The Cobham | 
Gas Company's undertaking is to be transferred to the | 
Leatherhead Council, where additional works costing 
£40,000 are to be put in hand, and the Ashborne and | 
Cannock Councils desire to acquire the local gasworks, 
In all cases the price will be determined by arbitration. | 
A new company, with a capital of £1,362,471, and one- 
third borrowing powers, is to take over the undertakings 
of the Wandsworth and Putney, Mitcham and Wimbledon, 
and Epsom and Ewell gas companies ; the Wakefield Gas 
Light Company seek extensions to its supply area, and 
additional capital powers of £120,000. A similar sum is 
required by the Tendring Hundred Water and Gas Com- 
pany ; extension of supply limits and £80,000 are asked 
for by the York United Gas Light Company; £30,000 
for the Christchurch gasworks ; £30,000 for the Hough- 
ton-le-Spring gasworks ; £10,000 by the Herne Bay Gas 
Company ; a new Company is to be formed at Fleetwood 
with a capital of £71,200. £30,000 additional capital is 
required by the Bognor Gas Company, and £35,267 by 
the Bawtry Gas Company, for which area there appears 
to be competition, as another Bill is promoted by the 
Bawtry and Tickhill Gas and Water Company, with a capital 
of £25,000. Extension of gas limits and new capital 
powers to the extent of £39,000 are included in the Bill 
of the Anfield Plain Gas Company. A new company is 
to be formed to supply gas in Woking. 

Important Bills are those of the Salford and Belfast 
Corporations, which have in mind new works to the value 
of £250,000 and £400,000 respectively. In the latter case 
the Corporation has a clause giving it the right to make a 
minimum charge for gas supply when the premises also 
have a supply of electricity; a dangerous use of monopoly 
powers complained of in a London borough where the 
£as supply is in the hands of a company. 

The Water Bills amply demonstrate the efforts being 
nade to improve water supply in more or less out-of-the- 
Way districts. The Ivybridge District Council, for instance, 
finds its wells are giving out, and it is necessary to take 
water from a local stream called the Butter Brook, and 








construct a new reservoir, &c. At Egremont, at present 
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the water supply is obtained by agreement wiih the 
Urban District of Arlecdon and Frizington. 
ever, is inadequate, and the Council desires to have a more 
direct control, and consequently to construct its own 
works, for which it takes borrowing powers of £28,000. 
The Ystradfellte Council is constructing water works, 
and desires additional water rights from the river Trin- 
garth. Capital powers to the value of £144,000 are asked, 
with an extension of time for five years to complete the 
works now under construction. 

A new impounding reservoir, embankment, conduits, 
&c., are to be constructed by the Windermere Gas and 
Water Company, and insufficiency of existing supplies 
renders it necessary for the Swanage Gas and Water Com- 
pany to raise £45,000 for new wells, pumping stations, 
adits, service reservoirs, &c. Similarly at Scunthorpe, 
the existing waterworks have not yielded so large a quan- 
tity as was originally contemplated, hence the proposal 
for anew pumping station and wells. For the same reason 
the Llanelly Rural District Council is forced to undertake 
the construction of a new embankment for impounding 
the waters of the Little Van Pool, a catchwater, intake 
weir, reservoir, lines of pipes, and covered reservoir, for 
which it is estimated £179,423 will be required. 

The Belfast City and District Water Commissioners 


were authorised in 1893 to construct a storage reservoir | 


in the Valley of the Kilkeel River, with an aqueduct 40 
miles long, together with service reservoir and subsidiary 
aqueducts and other works. The work has not yet been 
commenced, but the necessity has arisen for it to be started 
immediately. Additional borrowing powers amounting 
to £500,000 for the purpose are asked, as. well as an exten- 
sion of time. Another scheme of large dimensions is that 
of the Fylde Water Board. Owing to the inadequacy of 
existing waterworks, four impounding reservoirs, .aque- 


| ducts, two service reservoirs, &c., are to be constructed, 
and about £1,750,000 raised for the necessary lands and | 
| works. 


£20,000 for new works are required at Dunbar ; 
£180,000 by the Staffordshire Potteries Water Board for 
new pumping stations, reservoir, and various lines of 
pipes ; the Sutton and Mablethorpe Water Company is 
to be incorporated with a capital of £12,000; pumping 
stations, service reservoir, adit, conduit, &c., are to be 
constructed by the Dunstable Gas and Water Company 
the Church Stretton Water Company is to be taken over 
by the Council, and the Derwent Valley Board has a Bill 
giving it additional water power rights. 
ELECTRIC SUPPLY, WIRING, &C. 

Considerable interest attaches to all the Bills relating 
to electric supply. Mention may first be made of the 
application of the Sheftield and Keighley Corporations for 
electric wiring powers. In the case of Sheffield, the 
interest is the greater because of an impending action by 
the Electrical Contractors’ Association against the Cor- 
poration with regard to this matter. The Corporation, 
which took over a supply company owning a wiring busi- 
ness, has all along contended that it is within its legal 
rights in doing wiring work, and that no special parliamen- 
tary powers are needed. Its application, therefore, may 
mean an admission of its past guilt, and might conceivably 
dispose of the action. The Electrical Contractors’ Asso- 
ciation may be trusted to fight the matter to the bitter 
end before the Parliamentary Committee. The Keighley 
Council agrees not to do the work itself, but to give it to 
contractors, but not so at Sheffield. Another Bill relating 
to electric wiring is promoted by the National Electric 
Construction Company. This seeks to legalise agreements 
made with various councils as to wiring consumers: 
premises, charging the consumers an extra penny per unit 
to meet the cost of the installation. The validity of these 
agreements, without parliamentary sanction, has been 
doubted In fact at Canterbury the agreement has been 
repudiated successfully in the County court 

A new Scottish electric power company called the Loch 
Ericht Water and Electric Power Company, is to be 
formed. Electrical energy will be generated through the 
medium of the waters of Loch Ericht. 


MISCELLANEOUS. 
There is a number of applications of a miscellaneous 
character which deserve notice. It is common knowledge 


This, how- 


that the progress of ferro concrete building construction 
has been retarded by the absence of specific local building 
regulations dealing with such work. The apparent 


| timidity of the authorities in some cases has led to unneces- 


sary irritation and expense, and it is therefore pleasant to 
note that several local authorities ask to be allowed to 


| relax their building laws in favour of iron, steel and ferro- 


concrete buildings. 
and the Bedwellty Council ask for these powers. 


Swansea and Shipley Corporations 
A Bill 


| by the Cheshire County Council limits the pumping of 


brine, for the manufacture of brine products, to places 
within the county, and to distances not greater than three 
miles from the source. The Lancashire County Council 
proposes to construct a new bridge over the river Ribble 
from Preston to Penwortham, to the cost of which the 
Preston, Chorley and Horwich Tramways Company has 
agreed to contribute £20,000. Another bridge work is 
an opening bridge across the river Hull, at a cost of £96,000, 
in substitution for the existing North Bridge, together 
with a tunnel under the river for carrying pipes, &c. The 
Hull Corporation asks ten years for carrying out these 
works. The re-building of Lambeth Bridge is proposed by 
| the London County Council at a cost of £242,000. 

Street improvement works are to be carried out at Hull 
at an estimated cost of £61,000; at Keighley, at a cost of 
£27,150; at Sheftield, at a cost of £294,368, and at Dover 
| at a cost of £31,450. The Tees Conservancy takes powers 
| to heighten the river training walls near the Cargo Fleet 
Iron Company's wharf, and the London County Council 
intends to construct subways for foot passengers at the 
junction of Queen Victoria-street and Cannon-street. 





ELECTRICALLY DRIVEN THREE-THROW OIL 
PUMP. 
Tue above illustration represents an_ electrically 
driven three-throw pump which has recently been con- 
structed for South America by the Hatley Engine Company, 
Bradford, for pumping residuum petroleum. Some idea 
| of the duty of the pumps will be gathered from the fact 
| that the petroleum has to be lifted a height of 2300ft. and 
has to traverse 6200ft. of piping, and the pressure on each 
of the pump barrels and valve boxes will be 1040 lb. per 
square inch. To withstand this high pressure the barrels 
| and valve boxes are made of a special mixture of bronze, 
| and have been tested after completion to a pressure of 
| 2000 Ib. per square inch hydraulically. The delivery pipe 
| and air vessel are also made of the same alloy. The rams 
are of cast iron, 3}in. diameter, and are solid with the 
crossheads. These work in planed slides, which, for 
purposes of adjustment, are bolted to the bed-plate by 
fitting bolts. The crank shaft is of steel of the marine 
type, and the connecting-rods are also of forged steel with 
gun-metal bushes at each end, all being adjustable for 
wear. The whole of the barrels, valve boxes, connecting- 
rods, slides, and rams are interchangeable. A by-pass 
valve is fitted between the discharge to the suction branches 
and a safety valve on the delivery pipe. The gearing is 
all cut from the solid, the pinion on the countershaft 
being of mild steel and that on the motor shaft raw hide. 
The motor is 55 brake horse-power, and is provided with 
a starting switch with no-load and overload release. 


| 








DINNER TO PRoFEssOR Unwin.—Professor Unwin, being one 
of the very few teachers who have been honoured by being made 
President of the Institution of Civil Engineers, the Old Students’ 
Association of the Central Technical College is organising a dinner 
to celebrate the occasion. The dinner is intended to be a gather- 
ing of all the old students of the Central Technical College and 
all Professor Unwin’s students at Coopers’ Hill. It bids fair 
to be a very representative gathering of those who have had the 
advantage of Professor Unwin’s kindly teaching and advice 
The dinner will be held at the Criterion Restaurant, Piccadilly, 
on Saturday, February 10th, at 7 for 7.30 p.m. The chair will 
be taken by the President of the ‘* Central” Old Students’ 
Association, Mr. W. Duddell. Those who wish to take part 
in the dinner should communicate with the Dinner Secretary, 
Mr. G. W. Tripp, 4, Fairtield-road, Charlton, Kent. ‘The price 
of the tickets is 7s 6 








THE SPEED CONTROL OF LARGE INDUCTION 
MOTORS. 


Or late years some notable work has been done 
in the direction of devising schemes for changing the 
speed of large induction motors, and in a paper read 
before the Rugby Engineering Society on Tuesday, 
December 12th, Mr. N. Shuttleworth, M.Se., deals with 
the most important methods that have been put for- 
ward. The first described is that due to Lahmeyer, 
and is shown diagrammatically in Fig. 3. In this instance 
an auxiliary machine is used, which has the property of 
introducing a predetermined electromotive force opposed 
to the induced electromotive force on the slip rings. The 
auxiliary machine takes the form of a rotary converter, the 
slip rings of which are connected direct to those of the 
main motor. Alternating current is thus converted into 
direct current, and this is utilised for driving a continuous- 
current motor coupled to the main shaft. 

The property of modifying the counter electromotive 
foree does not lie in the rotary itself, as increased or 
decreased excitation simply determines whether leading 
or lagging currents pass through the rings. The commu- 
tator voltage, however, may be ‘altered, and with it the 
slip ring pressure. By adjusting the excitation of the 
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machine is by this means converted to the frequency of the 
supply and pumped back again. 

The advantage lies in the commutator motor being 
enabled to run at much higher speed than the main motor, 
with a consequent reduction in dimensions. A choice 
in the speed also very greatly benefits working operations, 
because there is one speed which is more satisfactory 
and economical than all others for every capacity. 

The last example described is that due to Mr. Milch, 
of Budapest, which has been developed by the 
British Thomson-Houston Company. The object is 
to reduce the capacity and dimensions of the auxiliary 
plant as used by Brown, Boveri for the same speed range 
by one-half, or with auxiliaries of the same size to double 
the previously possible speed range. In addition to the 
usual speed reduction below synchronism, a speed increase 
of like amount is obtained above synchronism by means 
of the same auxiliaries. The scheme is illustrated in 
Fig. 2. 

In the early part of the paper the author shows that 
rotational electromotive force -++- counter electromotive 
force of the auxiliary machine = constant induced electro- 
motive force. For increasing positive values of the 
counter electromotive force the rotational electromotive 
force must decrease, and the machine runs below synchron- 
ism. If, however, the counter electromotive force could 
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of a small rotary converter, and revolves in a field without 
any winding. An electromotive force of supply fre. 
quency is impressed on its slip rings, and an equal electro. 
motive force is available from the commutator at 9 
frequency depending on the speed. If the speed be the 
synchronous value, continuous current is derived from the 
commutator, but should the speed slip below or above 
this, the commutator voltage has a small frequency, accord- 
ing to the amount of slip. This converter exciter, which 
is gear driven from the main motor, is the new source of 
excitation for the auxiliary commutator machine, and its 
voltage can be varied by varying that impressed upon. its 
slip rings. 

The counter electromotive force of the commutator 
machine may now be altered by separately exciting it, 
making it of negative value if necessary, thus raising the 
speed of the main motor above the synchronous value, 
When the synchronous speed has been passed an electro- 
motive force again exists between the slip rings and 
separate excitation is no longer necessary. The connec- 
tion to the shunt windings is therefore made again, and 
self-excitation is continued to the highest value of the 
speed range. 

In switching from one source of excitation to the other 
only a small current has to be interrupted, and the neces- 
sary contacts can conveniently be combined into a single- 
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Fig. i—THE KRAMER SYSTEM 


continuous-current motor, the speed of the induction | be made negative, the rotational voltage must be increased 
motor can be changed. Increased excitation on the | to a greater value than that at synchronism. In other 
continuous-current motor would momentarily cause a/ words, the motor must run above synchronous speed. 
greater electromotive force to be generated than is im- | It follows, then, that it is only necessary to reverse the 


Fig. 2—THE MILCH SYSTEM 


lever controller for working through the whole range. The 
auxiliaries of this scheme are said to be much smaller than 
those of any other, and there is less likelihood of breakdown. 
It is also claimed that the set is highly efficient. 


pressed from the rotary, and the current between them | phase of the electromotive force of the auxiliary commu- | 





might even be reversed. In such a case the torque current | 
in the rotor of the main motor would reduce to zero and | 
then reverse, and in the absence of torque in either direc- | 
tion the speed of the main motor would quickly drop. A | 
reduced speed once more increases the voltage on the 
rotary, and the pressure at its commutator soon has a | 
value in excess of the direct-current motor at the lower | 
speed, and,equilibrium is again attained. The greater the | 
speed reduction on the main motor the higher will be the | 
voltage, frequency and speed of the rotary converter, and 
the higher the voltage on the continuous current motor. 


| 


| 


A very beneficial result is obtained by over-exciting the | 


converter, and so causing it to draw leading current 
through the main rotor. This being a wattless current, 


exerts no torque, but flows in such a path on the periphery | 


of the rotor as to produce the working flux, and thus 
reduces the magnetising current taken by the stator by 


the supply mains. It is possible to provide the whole of | 


the magnetising current in this way, and the stator will 
then work at unity power factor. 


An interesting motor dealt with in the paper is the poly- | 


phase commutator machine. Having described this 
type of motor, the author goes on to show how it 


may be used for regulating the speed of large slip ring | 
induction motors. A scheme due to Kramer is illustrated | 
It will be | 


in Fig. 1, which is almost self-explanatory. 
seen that the brushes of the commutator machine, which 
is direct-coupled to the induction motor, are connected 
to the slip rings of the latter. 
up the speed regulator can be gathered from the diagram. 
As in the case of the scheme illustrated in Fig. 3, the 
auxiliary machine provides a means of altering the magni- 
tude of the counter electromotive force. For the same 
limit in commutation an auxiliary of this kind may be 
built of larger capacity than any commutator motor to 
be run direct from a 50-cycle supply, and being only part 


of the total unit, a commercial set may be constructed of | 


very high power, and will still give a good speed range. 


It is also possible to obtain an improvement in power | 


factor, and, if necessary, to draw a leading current from 
the line. Thelimit in slip frequency to which it has been 
found advisable to go with this type of auxiliary is in the 
neighbourhood of 15 cycles, and the corresponding amount 
of speed reduction possible on circuits of different fre- 
quencies is as follows :—50 cycles, 30 per cent. reduction . 
40 cycles, 37-5 per cent.; 25 cycles, 60 per cent. reduction; 
A possible advantage of this scheme is that the torque 
delivered to the shaft increases for the same input as the 
speed is reduced and the output is kept constant. A 
slight modification of this scheme, due to Dr. Scherbius, 
of Brown, Boveri and Co., is also described. In this case, | 
instead of the commutator machine being direct-coupled 
to. the shaft, it is coupled to a squirrel-cage induction 
motor, which derives its current from the supply mains. 
The commutator motor will drive the induction machine 
in the same direction as it would normally run as a motor, 
and so take it over its synchronous speed, when it begins | 
to act as an induction generator, and delivers electrical 
energy to thesystem. The power given to the commutator | 


| 
| 





tator machine when synchronism is reached, and the | 


speed of the main machine will increase in exactly the same 
way as it previously decreased. 

A negative value of the counter electromotive force, 
however, indicates that the auxiliary is now generating 
power, which it delivers to the main rotor. For this 
reason it is convenient to connect the commutator machine 
to an induction motor, when it can then act either as a 
motor or generator, as occasion demands, with a very 


| small -percentage of variation in speed. Below syn- 
| chronism the commutator machine works as a self-ex- 








RECENT STEAM TURBINE PRACTICE. 


. 

On Tuesday last Mr. K. Baumann read a paper before 
the Manchester local section of the Institution of Electrical 
Engineers on *‘ Recent Developments in Steam Turbine 
Practice.’ The title, however, is more or less a misnomer, 
for the author refers back to 1884, and deals with the deve- 





The method of connecting | 








lopment of steam turbines at considerable length from 
1902. Consequently the paper contains an appreciable 
amount of historical information, and a fair number of the 
illustrations relate to turbines of somewhat antiquated 
design. Having filled up some twenty-six pages in 
this manner, the author then proceeds to make a compari- 
son of the modern turbines. High-pressure turbines are 
divided into three categories :—(A) Those for small out- 
puts less than 750 kilowatts and running at 3000 revolu- 
tions per minute or less than 2250 kilowatts at 1500 revolu- 
tions per minute; (B) turbines with moderate outputs, 
750-1500 kilowatts at 3000 revolutions per minute or 
2250-4500 kilowatts at 1800 revolutions per minute ; and 
(C) turbines with large outputs above 1500 kilowatts 
running at 3000 revolutions per minute or above 4500 kilo- 
watts at 1800 revolutions per minute. It is stated that for 
turbines with small outputs the disc and drum type is 
certainly cheaper. This machine can be made at a lower 
price for a given steam consumption, or allowing the same 
price for both types the dise and drum turbine can be made 
so as to give a better efficiency. It would also appear that 
for moderate outputs the two types are about equal with 
regard to economy and first cost. 

The author is of opinion that for large outputs the 
Curtis-Rateau type is preferable, because the dise and drum 
type would have to be made as a double-flow turbine in the 
low-pressure part, which would increase the cost of the 
machine considerably without a corresponding increase in 
the efficiency. In short, Mr, Baumann considers that the 
drum turbine is the best type for small outputs, and the 
dise turbine for large outputs. Considerations are entered 
into which go to show that the maximum output which 

| can be obtained with a disc turbine under the same con- 
ditions with regard to working stresses, ‘* leaving ”’ losses 
and vacuum, is about twice as large as the maximum out- 
put which can be secured with a drum machine The 
leaving losses of the turbine are given by 
2 


cited motor, and above synchronism as a_ self-excited 
| generator, and near the synchronous point as a motor 
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Fig. 3—THE LAHMEYER SYSTEM 
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| with no direct-shunt excitation whatever. Throughout 
| the whole range it is designed to pass wattless current. and 
|so excite the main motor through its revolving rotor. 
| When all the excitation is produced in the rotor, no mag- 
netising current is taken by the stator from the supply 
and the main machine works at unity power factor. 


If desired, it is possible by means of a simple regulator | z 
to draw leading currents from the mains at any speed | 29gI% 
and practically all working loads. In order to pass the | a 
synchronous speed it is necessary to obtain exciting} In English units— J, = a7, 


current of proper frequency and phase, and with a variable 
magnitude independent of the actual frequency. This is 
accomplished by the use of a small frequency converter, 
as shown in Fig. 3, which only deals with the small exciting 
current, and need not therefore have a capacity greater 
than one-tenth per cent. of the main motor. 

The armature of such a machine is exactly like that 


where i, = total heat available, c = absolute velocity from 
the last wheel, J - the mechanical equivalent of heat 

424 metric units, or 778 English units. It is shown that 
the maximum output for which steam turbines can be 
designed depends on the maximum weight of steam that 
can be passed through the low-pressure part with reason- 
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able efficiency. A table given in the paper indicates that 
the maximum output which a turbine can be designed to 
give depends mainly on the vacuum, and is, other con- 
ditions remaining the same, 2.83 times larger at 27 in. than 
29in. vacuum. In order, therefore, to compare the drum 
with the dise turbine as regards maximum output it is 
necessary to assume the same vacuum for both. 

An interesting point brought forward with regard to the 
outputs of turbo-generators is that manufacturers are at 
present prepared to build machines having capacities up to 
3000 kilowatts and running at speeds above 3000 revolu- 
tions per minute. It would appear that the American 
Westinghouse Company has built a 5000 kilovolt-ampére 
set to run at 3000 revolutions per minute, and a 15,000 
kilovolt set for a speed of 1800 revolutions per minute. 
These may be regarded as remarkable achievements. A 
great deal is said with regard to the critical speed of tur- 
bine rotors, but we will pass on to the author’s remarks with 
regard to turbine governing. 

Here it is stated that steam turbines are generally 
governed by a throttle valve, but in view of the fact that 
a large number of turbines in operation in this ec try 


were made by the firm of C. A. Parsons, this is sc. ‘ely 
correct. The system of blast governing is largely ‘ed 
with pure reaction turbines, and the firms that ve 


adopted this scheme claim that it has appreciable adv. 1- 
tages over the throttle valve method. 

It is sometimes argued that the combined type of tur- 
bine stands at a disadvantage with regard to governing, 
inasmuch as the system of cutting out nozzles must be 
adopted in addition to throttle governing. Mr. Baumann 
maintains, however, that this is not the case, as there is no 
reason why ordinary throttle governing should give less 
satisfactory results at partial loads with combined tur- 
bines than with the ordinary type. 

It is a fact, he says, that automatic nozzle control com- 
plicates the governing mechanism to such an extent that 
it should only be adopted in exceptional cases, where tur- 
bines are run for a considerable length of time at low loads 
and where the loads may change rapidly. It is maintained 
that in most cases ordinary throttle valve governing is 
preferable, as the small improvements obtainable with 
nozzle governing do not justify the additional complica- 
tion in the governing apparatus. 
that there are turbine engineers who do not hold this 
opinion. 

It is pointed out that the practical difficulties are not 


nozzles, but to the complicated gear required to operate 





We need hardly say | 


the valves, which latter must be reasonably tight when | 


closed, 
valves are used, and the author is of opinion that these 
meet most requirements. 

Under the heading of ‘‘ Increase of the Field of Applica- 
tion of Turbines,’’ Mr. Baumann draws attention to the 


fact that the steam turbine is the machine for large out- | 


puts 


these prime movers, which resulted in the adoption of | 


He goes on to show that the recent improvements in | 


These difficulties do not exist when hand-operated | 


| record for the past year! 


| 


| 


combined types, has still further reduced the minimum | 
output at which a steam engine is more advantageous | 


Units of 500 kilowatts capacity, he says, 
kilo- 


than a turbine. 
are now frequently ordered as turbines, and even 250 


| calibres being respectively 13.7in., 14. lin., and 15.lin. The 


watt machines are able to compete successfully with the | 


best modern steam engines. In countries like, forexample, 


importance, there is a tendency to adopt turbines for even | 


the smallest outputs. For small units the pure Curtis 
types with a single wheel are generally used. 

The author deals at some length with low-pressure, 
mixed-pressure, back-pressure, and reducing turbines. 
Most of the machines considered are those manufactured 
by the British Westinghouse Company, and were described 
in our issue of January 27th, 1911. .Wemay say that con- 
siderable prominence is given to the Westinghouse turbine 
all through the paper. 
of the two principal types of turbines when designed as 
low-pressure or mixed-pressure turbines. - It is pointed 
out that the only point that need be considered is the 
maximum output which can be obtained from the low- 
pressure part of these turbines. The steam consumption 
of the low-pressure turbines for a given output is about 
double that of high-pressure turbines, which means that 
a low-pressure machine has to deal with twice as much 
steam as a high-pressure one of a given output, or the maxi- 
mum output of a low-pressure turbine is only half that of 
a high-pressure one, assuming that the outlet velocity at the 
last rows of blades is the same for both machines. 

As, however, the available heat drop of a low-pressure 
turbine is only about half that of a high-pressure machine, 
the “ leaving ’’ losses when expressed in per cent. of the 
heat drop appear twice as high. It is therefore of great 
importance to keep these ‘*leaving’’ losses as low as 
possible. A diagram given in the paper can be used for 
the approximate calculation of maximum outputs of the 
low-pressure and mixed-pressure turbines.* It shows, for 
instance, that for impulse turbines running at 3000 revo- 
lutions per minute and having a ‘‘ leaving loss ”’ of 5 per 
cent., the maximum output is only 2300 kilowatts at 27}in. 
vacuum, or 1900 kilowatts at 28in. vacuum, or 1600 kilo- 
watts at 28}in. vacuum. For drum turbines it is esti- 
mated that the “leaving ”’ losses for the same outputs 
would be 20 per cent., which in most cases would be far too 
high, so that a double-flow turbine would be necessary. 
From this it appears that in the case of low-pressure tur- 
bines the maximum outputs obtainable depend more on 
the turbine than the alternator, which is the reverse to 
what is shown to be the case with high-pressure turbines 


DOCKYARD NOTES. 





THE latest Portuguese naval project consists of three 
battleships of20,000 tons each, three scouts at 3500 tons 
each, twelvaéidestroyers at 820 tons, six submarines of 360 
tons, and three wireless stations. 





THE two Italian Dreadnoughts F and G which are in 
hand at Castellamare and Spezia have been named Andrea 
Doria and Duilio—both names of battleships recently 
removed from the effective list. They will carry twelve 
13.5in. guns on a displacement of 26,000 tons, and have a 
designed speed of 22 knots. Yarrow boilers have been 


An interesting comparison is made | 


| 


| able at full speed averages 500 tons and 125 tons of oil. 








due to the necessity of arranging valves in front of the | Once ran up a record of over 60,000 miles without coming 


| fighting trim, sending all the wooden furniture ashore, and 
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selected for them, this being the first appearance of the 
Yarrow boiler in any of the big Italian ships. The largest 
Italian vessel with Yarrow boilers at the present time is the 
torpedo gunboat Montebello, of S60 tons, and she merely 
has them in conjunction with other types for training pur- 
poses. The selection of Yarrow boilers for two first-class 
battleships is therefore a very decided mark of Italian 
appreciation of that type. 


THE current Rivista Marittima contains an interest- 
ing article on “ Primary Armament and Under-water 
Defence.” In the type of ship advocated there are 
four turrets carrying two guns forward and two aft, 
superposed and en echelon—a novel arrangement, though 
we seem to remember the germ of some such idea having | 
been produced in France some years ago, though in this it | 
was without the superposing. ~ 





Tue third-class cruiser Pactolus, which has been for | 
some time on the Subsidiary List, is just being converted | 
into a submarine depét for the East Coast Flotilla. She | 
makes the eighth depét ship. The revised armament will | 
involve the surrender ot all that she now carries and the | 
substitution in place thereof of Whiteheads and spare guns 
for such of the latest submarines as carry them, plus the 
usual submarine dept ship stores. 

THE Scorpion, ocean-going destroyer, has been ordered 
to leave for Harwich to join the command of Commodore 
Sir R. K. Arbuthnot. It may be remembered that on 
November 14th she was in collision, and had one of her 
funnels carried away. She has sinee been repaired and 
completed her refit at Chatham. 


THE battle cruiser Lion has returned from her steam 
trials with flying colours, and has now only to undergo her 
gunnery and torpedo trials before acceptance by the 
Admiralty. 





THE armoured cruiser Berwick has returned from the 
cruise in North America and West Indian waters, during 
which she has steamed over 11,000 miles without trouble. 
She is one of the few ships in the British Navy fitted with 
Niclausse boilers, and with her sister the Essex shares a 
mileage record without refit beyond that held by any other 
ship, with the possible exception of the Terrible, which 


into dockyard hands. 


Tue old cylindrical boiler is, of course, as dead as the 
dodo, but it will interest many to know that, taking all 
circumstances into consideration, it obtained the speed 
The record maker was the 
Flora, launched so long ago as 1893, and last refitted in 
1905. Her original designed speed was 19.5 knots maxi- 
mum. During the past year she managed to put up an 
average for twenty-four hours of 20 knots ! 





Ir is stated that Krupps are building or about to manu- | 
facture three types of heavy gun for the German navy, the | 


guns which appear in Krupp’s tables are 34.3 cm., 35.5 cm. | 


~et . | and38em. The present he of the Ge swhich | 
the United States, where the cost of coal is of secondary | * “i ¥° st Sys eee ee | 


is 31 cm.—12.2in.—does not appear in Krupp’s lists, and | 
it is therefore probable enough that the other naval guns | 
are not shown. It seems very improbab’e, however, that | 
guns so near together as 13.7in. and 14. lin. would be con- | 
structed at the same time for battleships, and it is likely | 
enough that one or other is a fortress gun. It may be | 
added that the 15.lin. is also deemed to be intended for | 
coast fortifications at the present time. The most likely | 
gun of the three to be found afloat in any of the new ships | 
is the 14. lin., as that would mark a very definite advance | 
over the 13.5’s that we already have afloat. 





Ir is stated that the Lion on her full-speed trials burned | 
at the rate of 950 tons of coal a day, and that the Indomit- 


The Indomitable class ships are of 40,000 horse-power, while 
the Lion is 70,000. The maximum speeds made by battle 
cruisers to date is as follows :—Lion, British, 31.7; 
Moltke, German, 29.7; Indefatigable, British, 29.13; 
Indomitable, British, 28.7; Invincible, British, 28.6: 
Inflexible, British, 28.4; Von der Tann, German, 28.12. 
In every case these are “fancy maximums,” not main- 
tained averages. 


THE following is the programme for the trials of the 
Thames Ironworks battleship Thunderer :—January 31st, 
leave Dagenham 9 a.m, for Sheerness to adjust compasses, 
afterwards carrying out preliminary trial,and proceeding to 
Devonport. February Ist, arrive Plymouth Sound; 14th 
and 15th, thirty hours’ trial at 18,500 shaft horse-power. 
19th, eight hours’ full-power trial. February 20th, tor- 
pedo trials under way, steering and circle trials, and after 
landing torpedo party, proceed to Portsmouth. 2lst, 
anchor at Spithead, embark ammunition, and test 
gunnery equipment. 26th, gun trials—on completion, and | 
landing gunnery party, ship leaves for the Thames. 27th, 
anchor at Nore. 28th, proceed to Dagenham and moor. | 








THE launch of the Japanese cruiser Kongo at Barrow has | 
been postponed to March next. | 





OrvERS have been issued that for future target practice 
American battleships are not merely to clear for action as 
they hitherto have done, but are to strip into absolutely 


make everything as though they were about to go into 
actual battle. The precise object of this order is not 
known, but it 1s probably to accustom the officers and men 
to the inconveniences of actual war service. 





AccorvINnG to the official figures recently issued, the 
mean speeds of the four large German ships which did their 
trials in the past year are as follows :—Moltke, 28.1 knots; 
Ostfriesland, 21.39 knots; Thuringen, 21.075 knots ; 
Helgoland, 20.31 knots. 


WE give a list below which may be regarded as supple- 
mentary to the tables published last week. 





| (1) The Milk Customs.” 


Embankment, W.C. 
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Ships passed into Service in the Fleets of the Principal 
Powers during 1911. 

British—Colossus, Hercules, Neptune, Indefatigable, 
Bristol, Glasgow, Dartmouth, Falmouth, Weymouth. 

Austrian.—Nil. 

French.—Danton, Mirabeau, Diderot, Condoreet, Verg- 
niaud, Voltaire, Waldeck-Rousseau. 

German.—Thiiringen, Helgoland, Ostfriesland, Moltke. 

Italian.—Nil. 

Japanese.—Aki. 

Russian.—A. Pervoswanni, Imperator Pavel, ex Ane- 
gawa Maru. 

U.S.A.—Utah, Florida. 


Ships Struck Off the Effective List during 1911 and Disposed 
of or put into Subsidiary Service. 
British.—Royal Sovereign, Repulse, Empress of India, 
Royal Oak, Ramilles, Resolution, Nile, Arrogant. 
Austrian.—Nil. 
French.—Liberté (blown up), Brennus, Isly. 
German.—Nil. 
Italian.—Re Umberto, Sicilia, Sardegma. 
Japanese.—Chin Yen, Anegawa Maru (presented to the 
Tsar by the Mikado), Takao, Tsukushi, Yaeyama. 
Russian.—D. Apostoloff, Sinop. 
U.S.A.—Puritan, Atlanta, Boston, Chicago, Baltimore, 
San Francisco, Newark, Bennington, Concord. 





FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

BarrersEa PoLyTECHNIc.—Battersea Park-road. ‘“‘ Illumi- 
nation and its Measurement,” Mr. J. 8. Dow. 7.30 p.m. 

Royat InstiruTion or. GREAT Brirarn.—Albemarle-street, 
Piccadilly, W. ‘‘ Heat Problems,” Professor Sir James Dewar, 
F.R.S. 9 p.m. 

Nortruampton InstTiruTE ENGINEERING Society.—North- 
ampton Institute. ‘‘ Reinforced Concrete Construction,” Mir. 
W. Hislop. 5.45 p.m. 

THE INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN Scor- 
LAND.—St.  Andrew’s Halls, Glasgow. The “‘ James Watt” 
Anniversary Dinner. 

Tue InstrTuTIoN oF Civit ENGINEERS.—Great George- 
street, Westminster, S.W. Students’ meeting. “‘ The Turbo- 
blower and Turbo-compressor,” Mr. George Ingram. 8 p.m. 

Junion InstiruTion or Encrvgers.—Institution of Elec- 
trical Engineers, Victoria Embankment, W.C. “The Sighting 
of Small Arms and Artillery,” Sir George Greenhill, F.R.S. 
8.30 p.m. 

Tue InstiruTion oF MecHaNnicat ENGINEERS.—Storey’s- 
gate, Westminster,S.W. ‘ The Evolution and Present Develop- 
ment of the Turbine Pump,” Dr. Edward Hopkinson and Mr. 
Alan E. L. Charlton. 8 p.m. 


SATURDAY, JANUARY 20ru. 


THe ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride’s 
Institute. Discussion on “The Warming of Buildings.” 7.30p.m. 

Royat InstTITuTION OF GREAT Brirarn.—Albemar!e-street, 
Piccadilly, W. ‘The Banyoro: A Pastoral People of Uganda— 
3 p.m. 

Junior InsTITUTION OF ENGINEERS.—Visit to the works of 
the Western Electric Company, Limited, at Woolwich. 9.30a.m. 


MONDAY, JANUARY 22np. 

Tue InstiTuTeE oF SanrraRy ENGINEERS.—Caxton Hell, S.W. 
‘Smoke Abatement,” Mr. Lawrence W. Chubb. 8 p.m. 

Royat Society or Arts.—John-street, Adelphi. Cantor 
Lectures, ‘‘ Ocean Waves, Sea Beaches, and Sandpanks,” Lec- 
ture No. I., Mr. Vaughan Cornish. 8 p.m. 

AERONAUTICAL SociETY OF GREAT Britain.—Royal United 
Service Institution, Whitehall. ‘‘ The Development of Animal 
Flight,” Dr. E. H. Hankin. 8.30 p.m. 

TUESDAY, JANUARY 23rp. 

Royat InstiruTioN oF GREAT Britain.—Albemarle-street, 
Piceadilly, W. ‘* The Study of Genetics.” Lecture LI. Pro- 
fessor Wm. Bateson, F.R.S. 3 p.m. 

Tue Instirution or Civit ENGINEERS.—Great George- 
street, S.W. Further discussion on :—* Reinforced Concrete 
Wharves and Warehouses at Lower Pootung, Shanghai,” Mr. 
Somers Howe Ellis; ‘‘ The Direct Experimental Determina- 
tion of the Stresses in the Steel and in the Concrete of Rein- 
forced Concrete Columns,” Mr. William Charles Popplewell ; 
‘“*Composite Columns of Concrete and Steel,” Mr. William 
Hubert Burr. On the conclusion of the discussion, time per- 
mitting, the following paper will be read :—‘‘ The Central 
Heating and Power Plant of McGill University, Montreal,” 
Mr. Richard John Durley. 8 p.m, 

WEDNESDAY, JANUARY 24rx. 

CaRPENTERS’ Hatu.—London-wall, E.C. ‘“ The 
Difference in Art and Craft,’’ Mr. Thackeray Turner. 7.45 p.m. 

Roya Society or Arts.—John-street, Adelphi. “A New 
Process for Hydraulic Separating and Grading,” Mr. W. J. Gee. 
8 p.m. 

Tue INstITUTION oF CiviL ENGINEERS.—Students’ visit to 
the London County Council Southern Low-level Sewer Works, 
New Cross and Camberwell. 

Tue STEPHENSON Socrety.—The Annual Dinner at Pinoli’s 
Restaurant, Wardour-street. 7 for 7.30 p.m. 


THURSDAY, JANUARY 25ru. 

IpswicH ENGINEERING Society.—The Museum, High-street, 
Ipswich. ‘* Petroleum and other Mineral Oils: Their History, 
Production and Uses,” Mr. A. Egerton Kidner. The paper 
will be illustrated by the aid of lantern slides. 8 p.m. 

Royat InstiruTION OF GREAT BritTaIn.—Albemarle-street, 
Piccadilly, W. ‘The New Astronomy.” Lecture Ll. Pro- 
fessor A W. Bickerton. 3 pm. 

Tue InstrruTtion or ELectricaL ENGINEERS —Victoria 
‘“* The Heat Paths in Electrical Machinery,” 
8 p.m. 


Unity and 


Mr Miles Walker and Mr. F. D. Symons. 
FRIDAY, JANUARY 26TH. 

BaTTERSEA PoLyTECcHNICc.—Battersea Park-road. 
and Reflectors,” Mr J.S. Dow. 7.30 p.m. 

Royat IystirutTion oF GREAT Britarn.—Albemarle-street, 
Piccadilly, W. ‘The Pressure of a Blow,” Professor Bertram 
Hopkinson, F.R.S., M. Inst. C.E. 9 p.m. 

Puysicat Society or Lonpon.—Imperial College of Science. 


* Shades 


| Imperial Institute-road, South Kensington, S8.W. Council 
meeting. 4.15 p.m. ‘‘ Exhibition of a Direct-reading Instru- 
ment for Submarine Cable and other Calculations,” Mr. RK 


Appleyard ; ‘‘ On the Vibration Galvanometer and its Applica- 
tion to Inductance Bridges,” Mr. S. Butterworth ; “‘ Note on 
the Negative Result connected with Radio-activity,” Mr J. H. 
Vincent and Mr. A. Bursill ; ‘‘ On Sealing Metals,” Mr. P. E. 
Shaw ; “ Krypton and the Auroral Spectrum,” Mr. T. W. Page. 
5 p.m. 
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PETROL-DRIVEN TRAMWAY CAR. 


THERE are not many tramway systems now in operation 
in this country using horses for haulage purposes. Such 
as remain are in sparsely populated places where it would 
not Le a paying undertaking to lay down an electricity 
generating plant and expensive overhead equipment. 
Even in such instances as these there is little room for doubt 
that a large saving in working expenses can be effected by 
replacing animal traction by mechanical means, as is now 
being done by the Morecambe Tramways Company. This 
company owns a stretch of line about 1} mile long, 
extending from one end of Morecambe to the outskirts of 
Heysham, and is under an obligation to provide a service 
of ears all the year round, 

The combined population of Morecambe and Heysham 
for about nine months of each year is probably not more 
than 15,000, and as only about 3000 persons reside at the 
latter place the interchange of passengers is extremely 
limited, except during the summer holiday season, when 
the tramway cars are veryextensively patronised. Hitherto 











on ball bearings and placed at right angles to the plane of 
the other two wheels. A similar wheel mounted on a shaft 
at right angles to the cam and crank shafts meshes with 
the wheel on the cam shaft and forms a drive for the mag- 
neto on the one side and the pump on the other. he 
whole of this gearing runs on ball bearings and is enclosed. 
The normal speed of the engine is 850 revolutions per 
minute, and is controlled by means of a lever operating the 
throttle valve. A dual system of ignition is fitted. Two 
gilled tube radiators are provided, one at each end of the 
car and fitted on the dashboards, while a reserve water 
tank is placed under the footboards at the end remote from 
the engine. The aluminium clutch is of the ordinary 
leather-faced conical type. The lubrication system for 
the engine is well thought out. A gear oil pump on the 
side of the engine, driven from the crank shaft by means of 
skew wheels and a cross shaft and claw coupling, draws oil 
from a well in the crank case through a strainer and delivers 
it into a strainer on the dashboard. From this pipes lead 
the oil to the erank shaft bearings. The crank shaft 
journals and crank arms are drilled through their centres, 
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either end of the car. From the four-speed gear box 
motion is transmitted to one of the axles by means of a 
propeller shaft, universal couplings and spur and bevel 
gearing, all running in oil. 

In order to give the same road speeds in either direction 
a reversing motion is provided in the axle gear box as well 
as a further reduction, and this is done by means of a pair 
of bevel wheels on diametrically opposite sides of the bevel 
| pinion, either of which can be brought separately into 

mesh with the latter at will. It will be noted that there is 
| no differential gearing. This was not considered necessiry, 
as the line of rails is practically straight with the exception 
| of a few turn-outs and a curve of 50ft. radius into the 
garage. 

Two systems of brakes are provided, one, a large dia- 
| meter external band brake operated by the foot on a driun 
on the shaft behind the gear box, motor car fashion, and 
the other an ordinary hand tramway brake on the wheels, 
| The underframe is built up of angle irons and timber in 
| the usual tramway method. The car body, supplied hy 

the United Electric Car Company, Limited, Preston, is 
| roomy and well-finished, and has side windows which can 
| be raised and lowered by screw operating gear. The car is 
| illuminated by electricity by a number of 10 candle-power 
6-volt metallic filament lamps, supplied with current from 
a dynamo driven from the engine on the Trier and Martin 
system. 

The general dimensions of the vehicle are as follows : 
Length over collision fenders, 31ft.; width overall, 7ft. 7in.; 
length over corner pillars, 2Ift. G6in.; total height, 
10ft. I}in.; gauge, 4ft. 8$in.; wheel base, 8ft.; weight of 
car complete, 7 tons 5 ewt. 





BRICK AND TILE PRESS. 


We illustrate herewith a new type of brick and tile 
pressing machine which Bradley and Craven, Limited, of 
| Wakefield, have recently introduced. As will be seen from 
| the engraving, the machine is driven by belt. From the 
belt shaft power is transmitted through a pinion and large 
gear wheel on to a pair of elliptical gears, the second of 
which is carried on the end of the pressing shaft. On this 
| shaft is mounted the main excentric controlling the cross 
head of the press. A second excentric to the left of the 
first operates an automatic feeding arrangement. A cam 
on the right operates the bottom pressing plate of the dic, 
| and is arranged to elevate this plate while the brick or tile 
is being placed in position. This avoids any damage 
being done to the edges of the brick as it is being pushed 
into the die. A cross bar underneath the table lifts the 
brick out of the die after it has been pressed. 
The speed of descent of the crosshead is, owing to the use 
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DETAILS OF PETROL-DRIVEN TRAMWAY CAR 


horses have been employed for this service, but the cost of | 
operation has proved excessive—working out at about 
13d. per car mile. 

The company has now decided to abandon the horse in 
favour of the petrol motor, and has placed an order with 
Leyland Motors, Limited, Leyland, near Preston, for 
three petrol-driven tramway cars similar to that illus- 
trated herewith. These cars are of the single-deck type, 
to carry 37 passengers, and are propelled by a 55 horse- 
power four-cylinder petrol motor. The cars have a 
driving platform with control gear at each end, and the 
engine is placed under a bonnet at one end on the platform 
between the dashboard and the body. It is of the Ley- 
land Compary’s standard design, with main bearings inde- 
pendent of the bottom cover, and large circular inspection 
holes in the side of the crank casing for inspection of the 
big ends and for adjustment. All the valves are placed on | 
one side of the engine and are operated by a single cam 
shaft. 

The method of operating the cam shaft and the shaft 
serving the water pump and magneto has been devised to 
ensure silent running and accessibility. A wheel with 
teeth of fine pitch cut on the skew drives a wheel of double 
the size on the cam shaft through a jockey wheel mounted 








and the crank is also provided with radial holes to allow 
the passage of the oil from the main journal bearings to the 
crank pin bearings. This arrangement gives a continuous 
flow of oil from the reservoir to all the bearings of the 
crank shaft, the oil being carried from the main journals 
and thrown from the crank pins by centrifugal force. The 
oil escaping in the form of spray lubricates the pistons, 
&c., and returns to the bottom of the crank chamber, 


whence it is pumped back to the reservoir after being | 
| of the engine in working order and the tender loaded is 


| 668,900 Ib., say, 298-6 tons. 


cooled. 

The accompanying drawings give a general idea of the 
transmission system, and from these it will be observed 
that this includes an ordinary change-speed gear box and 
another gear box on the axle most remote from the engine. 
The wheel base is 8ft., and both axles are solid, being con- 
nected by means of a roller chain. The change speed gear 
box is connected to the driving clutch by means of a jaw 
clutch, which allows of any differences of alignment due to 
wear or strains. The box provides four road speeds for- 
ward and one reverse speed. It has ball bearings through- 
out, and the ratios of the gearing are such as to give 12, 9, 
6 and 3.3 miles per hour at an engine speed of 850 revolu- 
tions per minute, and with driving wheels 30in. diameter. 
The gears are changed by levers on the gate principle from 


jon the “ K-2.” On the 





| gradients of the mountains in Western 
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BRICK AND TILE PRESS 


of elliptical gears, a variable quantity from instant to 
instant. Thus the motion is accelerated until the stroke 
is almost completed. The ratio of the gearing is then at 
its greatest, and the speed of the crosshead is retarded. 
This period of slow movement permits any superfluous clay 
to escape through the vent holes in the piston at a slow 
rate, and this obviates any “ drawing ”’ at the point of 
exit. It also facilitates the escape of air and ensures, the 
makers claim, a sound brick. As soon as the pressing opera 
tion is completed the top die rises again with an accelera- 
ting velocity. The weight of the machine is approxt- 
mately 3} tons. 


A LARGE locomotive has just been built for the Penusyl- 
vania Railroad. It is intended for freight service on steep 
Pennsylvania, 
and if it proves satisfactory, this type, which is known as 
the ‘‘ H-H-1,” may be adopted. The new engine is longer 
than the Pennsylvania’s new all-steel coaches. From the 
point of the pilot to the pulling face of the coupler on the 
rear of the tender the distance is 98ft. 3jin. The weight 


This is 238,900 lb. heavier 
than the class “‘ K-2,” the heaviest passenger engine, and 
272,600 lb. heavier than the class *‘ H-8-b,” the heaviest 
freight engine which the Pennsylvania is now using. It i» 
644,275 lb. heavier than the ** John Bull,’ #hbe Pennsy!- 
vania’s oldest locomotive. ‘There aro four cyfihders, each 
having a diameter of 27in. and a stroke of 28in. Each 
of the sixteen driving wheels is 56in. in diameter. The 
steam pressure is 160 1b., and the total heating surface 
square feet, 3103-7 square feet more than 
“John Bull the heating 
surface was only 213 square feet. The inside dimensions 
of the fire-box are 12ft. jin. by 8ft. Jin. The tender will 
hold 9000 gallons of water and 30,000 lb. of coal. 
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HYDRAULIC PRESS FOR CYLINDER LINERS. 


THE illustration given above represents a powerful 
hydraulic press, which has been specially designed for 
forcing liners into cylinders or withdrawing them, forcing 
cranks on and off shafts, fixing mandrils in wheels, or 
testing cylinders by hydraulic pressure. The machine 
has been built by John Shaw and Sons (Salford), Limited, 
Manchester, to the order of Messrs. Crossley and Co., 
St. Mary’s-gate, Manchester, and is capable of exerting 
a pressure of 363 tons. The maximum distance between 
the tie bars is 96in., the opening for the shaft in the resist- 
ance head 30in., and the distance between the ram and 
the resistance head 19ft. As will be observed from the 
illustration, the resistance head and end post are inclined 
on one side, so as to enable a crane to place work in position 
without interfering with the upper tie bar. The base is 
formed of steel H section girders, while the resistance and 
power heads are steel castings of ample dimensions. On 
the power head the hydraulic pumps are mounted. These 
are operated by means of an electric motor fixed on the 
opposite side of the head and spur reducing gearing, the 
whole being self-contained. The plungers of the pumps 
are 2in. and 1}in. in diameter, and are arranged so that the 
2in. pump is automatically disengaged when a pressure 
of 90 tons has been reached. In order that the speed of 





the forcing piston may be regulated from the maximum to | 


the minimum a by-pass valve is fitted between the pumps 
and the hydraulic cylinder, and by this means a liner may 
be forced home with the utmost nicety. It will be 
observed that the resistance head is mounted upon wheels 
fitted with roller bearings, and can be traversed by means 
of the hand wheel and spur gearing by one man, making 
the press equally adaptable for either long or short strokes. 
The tie bars at the top and bottom are carried at one end 
by the power head and at the other by a cast iron post. 
They are provided with a series of longitudinal slots, with 
which cotters may be engaged, so securing the resistance 
head at any desired position. 


LETTERS TO THE EDITOR. 


( We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





ENGINEERING EDUCATION. 


Str,—In the very instructive and interesting address of Dr. | 


Unwin, on his taking the President’s chair at the Institution of 


Civil Engineers, a copy of which has recently come to hand, he | 


endorses the view so generally held as to the enormous advan- 


tage Germany has had over us in the matter of technical educa- | 
i ars to think that it is a matter for congratula- | 
tion that “the Teutonic spirit is moving amongst us, and that | 


tion. He ap 
our schools must do more than they have done, if England is to 
become, as Germany has become, an educated nation.” 

As engineering is more particularly a practical science, the 
operations of which are judged by results, I think it is only right 
that attention should be directed to the results attained by this 
perfect system of technical education that is so much lauded, as 
compared with that which has been in operation in this country. 


lam ree an re to dispute as to the efficiency of the German | 
p ucation, because as to this I am no judge, but I wish | 
to point out that it is fortunate for this country that a similar | 


system of 


system has not been adopted here, and that the English engineer 
has been left more or less to worry out his ownsalvation, as faras 
technical education has been concerned, and so has had to think 
out matters for himself. 


It is a fact worthy of note, the small part that technica! educa- 


tion has played in the advancement of engineering science and | 


practice, and how many of the pioneers of engineering have 
“picked up their experience generally and casually ; the past 


generation having had to acquire their professional knowledge 


as best they could. 





school. About the same time that Watt brought out his low- 
pressure engines Trevithick was at work with high-pressure 
steam for locomotive purposes, and succeeded in making an 
engine suitable for traction, but did not follow up his invention. 

The first pioneer in improving the means of transport was 
James Brindley, a millwright, to whom England was indebted 
for opening out the inland waterways of this country. In the 
numerous canals of which he was the constructor, with their 
viaducts, bridges, tunnels, locks and other works, he left behind 
him a splendid record of sound construction, originality, and 
beauty of design, and adaptability of works for the purposes 
intended. 

Following on the opening out of the inland waterways, the 
improvement of the roads throughout the country and the con- 
struction of new lines of communication, facilitated not only the 
transport of coal and manufactured goods, but was used by the 
Government of the day in settling the disturbed condition of the 
Highlands of Scotland, and facilitating communication between 
London and Ireland. In this work Thomas Telford, the founder 
of the Institution of Civil Engineers, stands conspicuous. Tel- 
ford began life as a stonemason, such education as he had being 
shared by his work as a shepherd, being frequently taken from 
the parish schoo: to assist his father. In the Highlands he con- 
structed over 1000 miles of road with 1200 bridges. The main 
road from London to Holyhead was also constructed by him. 
He was engineer to St. Katherine’s Docks in London and for 
several canals in this country and in Sweden, besides numerous 
other constructive works. Amongst the works showing great 
originality of design was the — bridge which he con- 
structed over the Menai Straits, which has a span of 580ft. 

Another notable and novel construction due to British enter- 





As a matter of fact, the German student has been over-edu- | 
cated, the teacher has done too much teaching, and left his | 


pupils with no necessity for thinking for themselves, and with 


no originality of thought ; being turned out in the condision of | € ‘ 
machines, capable of good work, but all made to the same | of his constructional works as one of the most eminent engineers 
| this or any other country has produced. Rennie was educated 


pattern. 

As regards results due to this system, it may be shown that all 
the great engineering and constructional undertakings that have 
made such a revolution in the method of carrying on work of all 
kinds during the last century have been devised by British engi- 
neers, in spite of their want of technical training, and the men 
who have done their best, in the great majority of cases, have 
been more or less self-educated. 


I cannot call to mind a single instance of any great construc- tidal river improvements ; t 


tive work of world-wide notoriety, or of improvements in 
machinery that have altered the conditions of life in the civilised 


rise,and which involved great originality of design, was the 

ritannia Tubular Bridge, also over the Menai Straits, for the 
Chester and Holyhead Railway, having spans of 460ft., carried 
out by Robert Stephenson. 

And more recently a further notable example of bridge build- 
| ing was the application of the cantilever principle in the con- 
| struction of the bridge for the railways connecting England and 
| Scotland across the Firth of Forth, designed and carried out by 
Fowler and Baker. 
| The most important means of the development of transport 
| was, however, the introduction and development of the railway 
| system, a purely English institution. For this not only England 
| but the whole civilised world is indebted to George Stephenson, 
| who started life as fireman at a colliery, and whose only educa- 
| tion was acquired at a cost of fourpence a week when he was 
| grown up. 
| Stephenson is the most remarkable example of a man, devoid 
| of any educational training, originating and carrying out works 
| of an entirely novel description, involving constructive works of 

great magnitude. This enterprise required great natural ability 

in first selecting the line of country through which the railway 
| was to be carried at the least cost ; great mechanical and con- 
structive genius in designing the bridges, culverts, retaining 
walls and other works for an entirely novel undertaking ; and 
great powers of organisation in arranging the stations and pro- 
| viding the rolling stock ; also great mechanical skill in designing 
suitable locomotive force ; and great self-reliance in maintaining 
in spite of all opposition the principle that the frictional adhesion 
of a smooth wheel running on a smooth rail would be sufficient 
| to afford tractive power to drag a heavy load ; also mechanical 
genius in adapting the locomotive engine to the work and speed 
required by increasing the combustion of the fuel by turning the 
spent steam into the chimney and so affording a forced blast ; 
| and, further, by adopting the tubular boiler. 
The further development of the railway system in the under- 
| ground lines was due to John Fowler, and tube railways were 
rendered possible by the invention of the Greathead shield, both 
original English undertakings. : 
| As an adjunct to improved means of transport the improve- 

ment of tidal rivers and providing harbours and docks for vessels 
forms an important part. In this work the name of John 
| Rennie stands conspicuous, and he deserves to be regarded for 
the magnitude and variety of the works, the fitness and beauty 


at a parish school in a small town in Scotland, and began his 
career as a millwright. Amongst the more important of the 
older harbours of the country there is hardly one that does not 
bear the mark of John Rennie’s work. To his credit stand the 
design of London and Waterloo bridges over the Thames, two of 
the most beautifully designed bridges in existence ; the London 
and East India Docks, Plymouth breakwater, several canals and 
he reclamation of the Lincolnshire 
fens, and a very large number of other works. 

Amongst the means of facilitating transport there must not be 


world due to German conception; nor the name of a single | omitted the application of hydraulic power, which is so largely 
used for the transfer of coal between the railway and vessels, 


German engineer associated with any of the great engineering 
works of world-wide reputation, whether you take transport by 


for working cranes, capstans, and the machinery for moving 


land or water, the means of rapid communication, the adding | dock gates and swing bridges, and for the lifts of the tube rail- 


to the resources of the civilised world by improved methods of 
cultivating the land, or in carrying out reclamation, drainage or 
irrigation ; but on the contrary, all the notable works of this 
character have been due to natives of Great Britain, and notabln 
to men who have not had the benefit of that technical educatios. 
which has been the lot of German engineers and manufacturery 

Take the improvements in the manufacture of textile fabrics, 
which have made England easily first in the production of 
woollen and cotton goods. Arkwright, who introduced the 


spinning frame- was a barber; Hargreaves, who invented the: 


spinning jenny, which gave such an impetus to the manufacture 
of cotton goods, was an illiterate artizan ; and Cartwright, who 
invented the power loom and a machine for combing wool, was 
educated as a clergyman, and held a living in the Church. 

The investigation and experiments made to ascertain the 
properties of materials used in construction, and improvements 
in the manufacture of iron and steel, which led to almost a revo- 
lution in constructive works, and rendered possible the great 
advance in the means of transport, were due to practical men 
and manufacturers who were all natives of this country, and only 
had such education as local elementary schools afforded. 
Amongst these were Hodgkinson, who assisted Robert Stephen- 
son in designing the Britannia tubular bridge ; Fairbairn, who 

| investigated the capabilities of iron; Kircaldy, who introduced 
the system of testing the strength of materials, and thus enabling 
engineers to have a better knowledge of the dependence that 
| could be placed in these, and to make many novel departures 
from time-worn customs; Nasmyth, who invented the steam 
| hammer ; Neilson, of Glasgow, who applied the hot blast to the 
| manufacture of iron ; and Bessemer, who improved the making 
of malleable iron and steel. Tredgold, who devoted his investi- 
| gations to the properties of timber used in construction, and its 
strains that may be imposed on wood when used for beams, and 
whose treatise on carpentry, published in 1829, was of the 
greatest value to engineers and is still in use, commenced life as a 
working carpenter. Barlow, who also investigated the proper- 
ties of materials, and whose treatise on the strength of materials 
remains a standard work at the present time, formed a solitary 
| exception from the educational point of view, as he held the 
position of Professor of Mathematics at Woolwich Arsenal. 
With regard to the use of steam as a motive power, the intro- 
duction of which revolutionised the trade of the world, and the 
transporting machinery, although there were several attempts 
to introduce this agent, the first really practical application to 
power purposes was by Thomas Newcomen at Dartmouth, a 
blacksmith, whose engines became largely used for pumping the 
water out of mines. Watt, who improved on “ices 
| design and perfected the low-pressure condensing engine so far 
| as to make its use general for stationary purposes, was a mathe- 
| matical instrument maker and land surveyor, and all the educa- 
tion he had was that which was to be obtained at an elementary 





ways. Armstrong, inventor of this most useful appliance, 
was educated and practised as a lawyer. 3 : 

The credit of applying steam to the navigation of vessels is 
generally divided between a Scotchman and an American, but 
the first long voyage between England and America was by a 
vessel designed by Scott Russell and built in this country. The 
last improvement in steam navigation, the Parsons’ turbine 
engine, is also an English production. ; 

As an adjunct to business purposes and also a necessity of 
modern convenience, artificial lighting must not be omitted. 
Here again we are indebted to English invention. Coal gas as an 
illuminant was first introduced by Murdoch, who fitted up an 
installation for lighting the engineering works of Boulton and 
Watt at Soho, and also in a cotton mill at Salford, whence it 
spread generally throughout this and other countries, and became 
the principal illuminant until the invention of electric lamps. 
With regard to these, Humphrey Davy, the inventor of the 
miners’ safety lamp, first showed that electricity was applicable 
for lighting purposes, but this process did not become a practical 
means of lighting, till Swan in this country introduced lamps 
suitable for the purpose, and Edison in America brought out the 
incandescent lamp. 

With regard to telegraphic and telephonic systems of com- 
munication, Germany may be credited with some of the initial 
steps for the introduction of electricity for these p ses, but 
the system was first brought into practical use by Wheatstone 
and Cooke in this country, who installed the first telegraphic line 
on the Great Western Railway. a 

For submarine telegraphy England alone has the credit of 
making and laying the first cable between Dover and Calais, and 
subsequently in the construction and laying the cable between 
England and America. With this work Lord Kelvin was inti- 
mately associated, and invented a number of appliances that 
assisted in rendering the laying ultimately a success. 

Agriculture has shared with other industries in the advantages 
derived by the use of steam, and to English inventions for numer- 
ous appliances for facilitating the working of the land. The 
thrashing machine, which superseded the old flail, was invented 
by Meikle, a Scotchman. The development of the reaping 
machine was of gradual growth, the present type being due to 
Bell, who patented a machine of the kind now in use in 1826, 
followed by McCormick in America a few years later. The steam 
plough and cultivator was brought out by Fowler, of Leeds. 

With regard to many minor but very useful inventions, such 
as automobile vehicles, bicycles, sewing machines, typewriters, 
for not any of these are we indebted to Germany. 

Dr. Unwin, in order to substantiate the advantage of the 
German technical education, stated in his address that Germany 
had reciprocated the advantages she had derived from making 
use of English inventions by giving us the Diesel engine. 1 
think on reading the facts given above it will be allowed that this 
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is a poor record as the outcome of the superior education which 
the German student is supposed to have, and that, considering 
our defective system, we may fairly claim that English engineers 
and manufacturers have fairly held their own in the modern race 
of progress. W. H. WHEELER, 
Bromley, January 3rd. M. Inst. C.E. 


THE MECHANICAL PRODUCTION OF RUST. 
Srr,—I have read with interest the articles which have ap- 


peared in your eolumns respecting the formation of “ mecha- | 
nical”? rust, and have made one or two observations which | 


may be of interest. 

In carrying out tests with our motor bicycle engine I have 
noticed brown films and powder on many of the parts subjected 
to impact. For instance, the tappet which raises the exhaust 
valve, the end of the exhaust valve stem which touches it, 
the exhaust valve cotter which engages with the spring seat, 
the surface of the spring seat, the inlet tappet adjuster and other 














SURFACE BEFORE TEST 


parts, all show distinct films, the deposit occasionally being | 


thick enough to scrape off. 

Examined under the microscope, one finds that the films 
consist of blue patches, sometimes surrounded at their edges 
by a fringe of red powder. Sometimes the red powder pre- 
dominates considerably, the blue films being only visible here 
and there. Sometimes the patches of oxide are extensive, 
sometimes broken into very small ones. These films are dis- 
solved immediately by hydrochloric acid. On account of the 
difficulty experienced in removing sufficient by mechanical 
means we have not been able to apply any other chemical tests. 

With the object of removing any adhering film of water, 
a number of the above-mentioned parts were first well polished 
on a soft pad with diamantine and water, then wiped and placed 





SURFACE AFTER TEST 


for five hours under a stream of hot absolute alcohol descend- 
ing from a reflux condenser. On removing, they were placed 
in an oven heated to 115 deg. Cent., and after about 1} hours 
fitted in the engine while still hot, and with gloved hands in 
position for running. This occupied about three minutes, so 
that before the parts were cold they were being run at 1750 
impacts per minute. After running for five minutes the parts 
were taken out and examined. All exhibited very distinct 
films, some bluish, others quite brown. 

The accompanying photo-micrographs illustrate the appear- 
ance before the test and after in the case of a case-hardened 
nickel steel surface. Henry L. HEATHCOTE. 

The Research Laboratory, 

Rudge-Whitworth Limited, Coventry, 

January 8th. 


Sim,—I have read the editorial in your issue of November 
24th, 1911, on “The Mechanical Production of Rust” 
with great interest, and can say in regard to this problem 
that my attention has frequently been called to cases of corro- 
sion very similar to the ones cited by you. I have always 
believed that these effects could be accounted for by electro- 
lysis. When metals of different chemical constitution are 
tightly clamped together, there is almost invariably a film of 
moisture enclosed between them, and the intimate contact 
provided by tightly clamping them together furnishes every 
condition necessary to produce corrosion at the point of con- 
tact. I think that many investigators overlook the fact that 
materials which are considered to be practically dry are very 
far from being actually dry. At the time when the writer 
was working in conjunction with Professor Theodore W. Richards 
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| 
| are quite sufficient to produce an electrolytic contact between 
the two metals which are clamped together. 

The fact cited by you, that one of the experimenters had 
oiled the surface before clamping together, and still found the 
corrosion effects to take place, would seem at. first thought 
to be an argument against this explanation. If, however, 
we have to admit that smooth surfaces like sheets of glass and 
metal adsorb considerable moisture, there is no reason why 
we should assume that oils or greases are perfectly dry. 
| Whereas it is true that many oils appear to be water-repellant, 
| nevertheless every investigator who has handled these materials 
intimately knows that many oils will absorb a considerable 
amount of water, up to some limiting saturation point. This 
is probably due not to a solubility effect, but to some hygro- 
scopic property or an emulsifying tendency. It is quite pro- 
bable that nearly all oils that have not been previously dried 
by chemical means will be found to contain definite quantities 
of water as an impurity. Even after oils have been dried by 
chemical means, it is extremely unlikely that they would re- 
main perfectly dry unless precautions were taken to prevent 
their becoming contaminated with moisture. From _ these 
observations, I am led to believe that the effects that you cite 
are not to be described as due to mechanical production, but 
that they fall in line with the ordinary electrolytic explanation 
of corrosion. 

I take this occasion to say that while I am a great admirer 
of the patient and earnest work on: corrosion problems, that 
has been carried on by Dr. J. Newton:Friend, I am not in agree- 
ment with him in regard to the issue that he has raised, namely, 
that the presence of an acid, in however small a quantity 
is always necessary before the corrosion of iron can take place. 
The test experiment which was made by Dr. Friend, which is 
described in the Carnegie Scholarship “‘ Memoirs,” Vol. III., 
page 2, which Dr. Friend believes to settle this question once 


not permit me to enter into a discussion of this point in this 
| letter, but I merely wish to call attention to the fact that 
| under the very extreme precautions taken by Dr. Friend to 
eliminate all last traces of carbonic oxide and other acid gases 

-in which efforts there can be little doubt that he succeeded 
—nevertheless, a number of his specimens, as he himself admits, 
showed spots of rust here and there upon the surface. My 


Whitney and Walker, and I believe also of Heyn and Bauer 


| in Germany, have indicated that although undoubtedly traces | 
of carbonic acid and other acid gases enormously stimulate | 


| the corrosion of iron, nevertheless corrosion can take place 
| to a slight extent even if the last traces of acid are eliminated. 

| ALLERTON S. CUSHMAN. 

| The Institute of Industrial Research, Washington, D.C. 
Dezember 16th, 1911. 


PROPELLERS FOR FLYING MACHINES. 
Str,—I have read Mr. Chatley’s article and letters, but I 


peller is, and how its thrust is found. 


that, substituting V(v — V)forv (v — V) madethe thrust equation 
meaningiess, but with v (v — V) it makes that equation the 


same as - 


of motion. The other formula, page 92 of the article, “‘ Direc- 
tional alteration of momentum will serve as a basis for the 
calculation of thrust,” is impossible. The thrust is a dynamical 
force as defined and expressed in the second law of motion. 

A force only altering direction of motion is a balanced force, 
| and so far as the laws of motion are concerned, the same as no 
force at all. Mr. Chatley says the power exerted by a propeller 


on a machine is H = 1. This should be H = 2¥ + _”® 
550 550 | 29x 550 
The propeller not only propels the machine, but imparts 
energy to the air sent astern. Without this energy T would 
have no value. The definition of a propeller is, as accepted 
now by all authorities, a vortex wheel of the type centrifugal 


the casing, the blades of the propeller forming the vanes. 
Mr. Chatley says in his letter of November 22nd, “‘ The real 
int at issue is the seétional area of the departing stream.” 
ere need be little difficulty about this. The forced vortex 


not acting; the force exerted between driving face of blades 
and air is centrifugal force, and is at right angles to the blades. 
Substituting its rectangular components axial and in the plane 
of rotation. The axial component produces acceleration 
=a=v - V,ortrue slip; but if v = V there is no relative 
motion between propeller and air longitudinally, and no thrust, 
the power of the engine only produces vortex in the plane of 
rotation, which has no connection with propulsion. If V is 
to remain uniform, a thrust sufficient to balance the resistances 
it meets with must be applied. This is done by increasing 


v until “” equals that thrust ; w is the weight of the water 
g 


it receives generated per second. 
Greenock, January 2nd. 





THE ASSOCIATION OF CONSULTING ENGINEERS. 


Smr,—Owing to the abrupt termination of the inaugural 
meeting of the above, held at the Institution of Electrical 


proposed qualification for membership. 

It seems to me to be inconsistent and fatal to the fulfilment 
of the purpose of the Association to make it a sine qué non that 
an applicant must be a corporate member of the Institution 
of Civil Engineers. Membership of the Institution of Civil 
Engineers is no criterion of the qualification of a mechanical 


ability as a consulting engineer should be eligible for member- 
ship of the new Association, which should be cosmopolitan, 
rf the executive of which should not be limited to persons 
having offices within a few hundred yards of Great George-street. 
Arex. E. Beck. 
115 and 117, Cannon-street, London, E.C., 
January 16th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





> revis e kel, Ss ‘ . . 
on the revision of the atomic weight of nickel, Professor Richards | Messrs. HooGHWINKEL AND[T'HURSFIELD, consulting engineers, 


was continually warning his collaborators never to believe 
that any materials were actually dry unless they had been 
made so, after taking the utmost precautions, and then pre- 
serving them in such a way as to ensure their remaining dry. 
A sheet of glass which is standing in a normally dry atmos- 
phere will nevertheless be found to have absorbed on the surface 
a very appreciable amount of moisture. The same thing will | 
be found to be true with respect to all metallic surfaces. In | 
regard to this point, I wish to emphasise that I have used the 
word “ adsorbed,” and not absorbed, for this is very frequently | 
misunderstood. Undoubtedly all metals which might be 
clamped together under the conditions in which the effects 
you cite were produced. carry adsorbed films of moisture which | 


of Leeds and London, are dissolving their partnership. After 
February Ist all communications should be addressed to Mr. 
Hooghwinkel at his London office, 24, Martins-lane, Cannon- 
street. 

TuRNER PetrRot Cars, Limited, Lever-street, Wolverhampton, 
inform us that the Mansions Motor Garage Company, Limited, 
of 76, York-street, Buckingham-gate, Westminster, S.W., has 
been appointed their sole London agent for the Turner light 
petrol cars. 





and for all, fails to convince me that he is right. Space does | 


own experiments, as well as the independent experiments of | 


cannot understand how Mr. Chatley would define what a pro- 


Referring to his letter of September 26th, I tried to explain | 


oS tae algebraical expression of the second law | 
g 


pump. It is just the rotor or impeller of the pump without | 


formed by the propeller has the sectional area of the circle | 
passing through the tips of the blades, less area round boss | 


sent astern with pitch velocity v and a = v — V, the acceleration | 


Engineers on the 15th inst., I shared the fate of many others | 
in having to leave without recording my protest against the | 


engineer, and I maintain that anyone who has proved his | 


THE IRON, COAL, AND GENERAL TRADEs 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Feared Coal Strike. 

THe iron trade finds itself in the grip of a remarkable 
state of things. The fear of a national coal strike has taken 
strong hold upon consumers, and the iron trade of this district, 
in common with other parts of the kingdom, is disorganised, 
Coal prices have suddenly bounded up 2s. to 3s. per ton, and no 
one quite knows what to make of the situation. A sensational 
feature—hitherto foreign to coal and iron matters in the Bir- 
mingham and South Staffordshire districts—is that steam and 
manufacturing fuel are feeling the effects of the sudden rush of 
orders at the collieries more even than domestic qualities, 
While the rise in house coal on the Birmingham market is set 
down as an average of 2s, 6d. per ton, ironworks and manufac- 
turing fuel is pronounced to be 1s. to 3s. per ton dearer. Excep- 
tional advances in best house coal, however are mentioned, 
amounting to 5s. per ton. 


Birmingham the Centre of Interest. 

Birmingham has been the centre of national interest 
this week. On Tuesday the men s section of the National Coal 
Trade Conciliation Board assembled here with closed doors ; on 
Wednesday the executive of the Miners’ Federation deliberated 
here, also jn strict privacy ; and to-day (Thursday) the Federa- 
tion delegates, numbering some 200, are assembled in full con- 
ference on the minimum wages question, and the conference wil! 
be continued over to-morrow. The completed ballot figures are 
| not allowed to be known at the date of writing, but it is said that 
the Staffordshire and Warwickshire and Worcestershire ballot is 
| 5 to lin favour of astrike. ‘* We are approaching a precipice,’ is 
| this week’s pronouncement in Birmingham of ‘ Mabon.” 
“There are men who are heedless of the consequences ; that is 
the great danger.” 





Iron Market Disorganised. 

On ’Change in Birmingham to-day the iron market was 
entirely disorganised. All eyes were turned towards the Federa- 
tion conference room, whose deliberations were fraught wit! 
consequences of such enormous magnitude to the iron and stee! 
trades. It was felt on ’Change this afternoon that the colliers 
have the continuing or damning of the iron trade revival of 1912 
in their hands. Although should the pits be laid idle trade will 
have something like a month’s respite in which to accumulate 
stocks of fuel, Midland and Staffordshire ironmasters were all 
agreed to-day that the results will be disastrous. The distribu. 
tion of orders would be stopped, and the execution of those now 
on the books could only proceed as long as the coal supply held 
out. It was pronounced, too, that once the colliers came out 
other industrial trades would be likely to join in support. 





Advances in Pig Iron. 

The first effect of the immediate fears of a strike has 
been to send up the prices of pig iron again. Staffordshire and 
Midland part-mineiron is quoted up this week Is. 6d. to 2s. 6d. per 
ton, and in some cases above this increase. Most makers, how- 
ever, refuse to sell at all except for very prompt delivery, and 
then they are commanding practically what prices they like. 
With the market in its present excited condition it is almost 
impossible to quote prices which can be regarded as at all reliable, 
but Staffordshire part-mine pigs may be named at 55s. to 57s. 6d. 
per ton ; North Staffordshire forge iron, 56s. to 58s.; Northamp- 
ton ditto, 54s. to 56s. per ton ; and Derbyshire, 56s. to 57s. 6d. 
and 58s. nominal. South Staffordshire common forge is 51s. to 53s. 
per ton delivered. Prices of Staffordshire all-mine forge and 
foundry pigs are, as usual in times of unrest, steadier than any 
other descriptions, and forthe present may be said to be unaltered. 
These, therefore, remain at 65s. to 70s. for foundry iron mini- 
mum, 85s. for best all-mine hot air forge iron, and 87s. 6d. to 
90s. and 95s. for best all-mine foundry iron, according to grade 
and makers. Cold blast iron is quoted 107s, 6d. minimum, 120s. 
| and 125s. per ton, according to grade. 


| Manufactured Iron Prices. 

The existing grave coal trade uncertainty made it 
almost impossible to quote manufactured iron prices on ’Change 
| to-day as pig iron. Possessed with the desire to prevent any 
further booking of orders until the labour atmosphere clears, 
ironmasters were asking inflated rates, and some of these it is 
scarcely safe to name. When prices much deviated from those 
of quarter day this may be said to be temporary only. Marked 
bars are £8 10s. to £9 2s. 6d.; merchant bars, £7 to £7 2s. 6d. and 
occasionally £7 3s. 9d.; common bars, £6 15s. to £6 17s. 3d.; and 
North Staffordshire “crown” bars, £7 15s. and upwards at 
outports. Tube strip was unchanged by the Makers’ Association 
at £6 17s. 6d. to £7,-and slit nail rods were £7 15s. per ton. Gal- 
vanised sheets were £11 5s. to £11 10s. for 24 w.g. material f.o.b. 
Liverpool ; and black sheets for merchant and galvanising pur- 
poses : sheets of 20 w.g., £7 12s. 6d. to £7 15s. ; 24 w.g., £7 15s. to 
£7 17s. 6d.; and 27 and 28 w.g., £8 5s. to £8 7s. 6d. per ton. 


ee 


Rolled. Steel Prices Advanced. 
| Acting in unison with the Associated Steel Makers on 
the North-East Coast, makers of sections and some other descrip. 
tions of rolled steel have advanced prices locally 2s. 6d. to 5:. 
per ton—generally only the smaller sum. Thus since the begin- 
ning of last month and since the introduction of the rebate 
scheme, Midland prices have advanced 5s. to 7s. 6d. per ton. 
| There is a desire here not to move up fully as rapidly as in the 
North of England for fear of checking the demand. It has also 
to be remembered that this district has not at its back the great 
shipbuilding industry as a source of orders. Angles now become 
| £6 15s. basis; flats and channels, £7; tees, £7 2s. 6d.; bars 
| (flats), £7; tank and ship quality plates, £7 5s. to £7 7s. 6d. per 
| ton. Half-products steel is steady at former rates of £5 5s. to 
£5 7s. 6d. for Bessemer, and £5 7s. 6d. to £5 10s. for Siemens- 
Marten bars and billets. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 


A Rather Quieter Feeling. 

THERE was a good attendance on the Iron Exchange 
on Tuesday, but business in pig iron was on the quiet side. 
and, generally, the position of the coal and cotton trades was 
the chief topic of conversation. There was little change to 
note in any class of pig iron, but there appeared a tendency 
on the part of sellers to shade prices for firm orders. There 
was also little change to note in either finished iron or steel. 
| While tough ingot and best selected were the turn lower, manu- 
| factured copper was practically unchanged. Sheet lead un- 
changed, but English tin ingots lower. 





Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 56s. 6d. to 57s.; 
| Staffordshire, 57s. 6d. to 58s.; Derbyshire, 57s 6d. to 58s.: 
| Northamptonshire, 58s. 4d.; Middlesbrough, open brands, 
| prompt, 59s. 4d. to 59s. 10d.; January-March, 60s. Scotch : 
| Gartsherrie, 64s. 6d to 65s.; Glengarnock, 62s. 6d. to 63s.; 

Eglinton, 62s. to 62s, 6d., delivered Manchester. West Coast 
hematite, 67s. to 67s, 6d,; East Coast ditto, 66s, to 66s, 6d., 
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both f0.t. Delivered Heysham: Gartsherrie, 62s. 6d. to 63s.; 
Glengarnock, 60s. 6d. to 61s.; Eglinton, 60s. to 60s. 6d. De- 
livered Preston: Gartsherrie, 63s. 6d. to 64s.; Glengarnock, 
Gls. 6d. to 62s.; Eglinton, 61s. to 61s. 6d. Finished iron: 
Bars, £7 5s.; hoops, £7 12s. 6d.; sheets, £8 15s. Steel: Bars, 
£7 to £7 10s.; Lancashire hoops, £7 12s. 6d.; Staffordshire 
ditto, £7 17s. 6d.; sheets, £8 5s. to £8 10s.; boiler plates, £8 
to £8 5s.; plates for tank, girder and bridge work, £7 5s. to 
£7 10s.; English billets, £5 10s. to £5 15s.; foreign ditto, 
£5 2s. 6d.; cold drawn steel, £9 7s. 6d. to £9 12s, 6d. Copper : 
Sheets, £80; tough ingots, £67 10s. to £68; best selected, 
£68 to £68 10s. per ton. Copper tubes; 9$d.; brass tubes, 
8d.; eondenser, 9d.; brazed brass tubes, 9}d.; rolled brass, 
7\d.; brass wire, 7jd.; brass turning rods, 7§d.; yellow metal, 
6,0. to 6%d. per Ib. Shoet lead, £19 10s. to £19 15s. per ton. 
English tin ingots, £195 per ton, Aluminium, £60 to £62 per 
ton. 
The Lancashire Coal Trade. 

There was a large attendance at Tuesday’s market 
and it was evident from the first that Lancashire was to follow 
the upward move in prices. A meeting was held during the 
day when coalowners decided to advance domestic fuel by 
Is. 8d. per ton, and slack, burgy and other engine fuel, 10d. 
per ton. his was immediately followed on the Exchange 
by an advance of 2s, to 3s. per ton, according to circumstances. 
Where offers were pending, a fair number of orders were booked 
at the old rates. On shipping account all official prices were 
withdrawn and further business was the sv.oject of bargaining 
between buyer and seller. Meantime quotations were about 
as follows :—Best Lancashire for domestic purposes, 16s, 8d. 
to 17s. 8d.; seconds, 14s. 8d. to 15s. 8d.; common, 12s. to 
13s. 2d.; best burgy, 11s. Id. to 11s. 10d.; round furnace coal, 
i2s. 4d. to 12s. 10d.; best slack, 10s 3d. to 10s. 9d.; medium, 
us. 9d.; common, 7s. 4d, to 8s, 4d. at the pit. 


Proposed Ship Repairing Yard for Liverpool. 

I have good reason to believe that negotiations are 
in progress between Lord Pirrie and the Mersey Docks and 
Harbour Board for the acquisition of a site at the northern 
end of the Mersey dock system at Bootle, whereon to construct 
a ship repairing yard of considerable dimensions. Although 
no definite statements are avilable, it is asserted that in con- 
nection with the scheme an amalgamation will take place of 
the businesses of several ship repairing firms on the banks of 
the Mersey, excluding Cammell, Laird’s. Whether the works 
will include a new dry dock or whether the existing dry docks 
are to be used, does not appear to be known, but in any case 
the fact that Lord Pirrie is interested in the scheme is regarded 
as a good augury for the shipbuilding trade of Liverpool, 
for this port offers considerable advantages over Belfast for 
work of the kind to many lines of steamships. 


Engineering Labour Dispute. 

Several of the trade unions have been agitating for 
some time with reference to the interpretation of Clause 7 of 
the terms of settlement which were arranged after the engineers’ 
lock-out in 1897, with regard to the manning of machine tools. 
The employers claim the right to employ whom they choose 
on certain machines. The trade unions, on the other hand, 
claim that the said clause only gives the masters the right as 
regards certain almost automatic machines, reserving the other 
tools to skilled and trained journeymen. The employers have 
agreed to a conference on the subject to be held early in 
February. 


The Rateable Value of Machinery. 

The Recorder of Leeds recently had before him a 
case of considerable interest to engineers, in which the firm of 
Greenwood and Batley, Limited, appealed against the rating 
of certain premises containing machinery. The firm argued 
that for the purpose of rating, the effective or commercial 
value of machinery, taken with regard to its situation, should 
be the basis, and not the actual capital outlay on the machines. 
Their view was upheld by the Recorder, who stated that in 
determining the gross value of the premises, three things should 
be taken into account, namely, the rent of the land, the rent 
of the buildings, and the additional rent due to the machinery 
which the buildings contained. i 


Mossley Gasworks Extension. 

The Corporation of Mossley is about to make con- 
siderable extensions at its gasworks, at a cost of about 
£28,000. The works will include a new boiler-house, stores, 
laboratory, tar tank and machinery for the workshop. The 
old boiler-house will be added to the existing engine-house. 


BarRow-IN-FuRNEss, Thursday. 
Hematites. 

During the past week there has been no alteration 
in the hematite pig iron trade of North Lancashire and Cumber- 
land. Makers are experiencing a steady demand for their ‘ron, 
and can easily dispose of the whole of their make of iron. Local 
steel makers are taking good supplies of metal direct from the 
furnaces, and, in addition, there is a good business being carried 
on with steel makers who are engaged in turning out steel ship 
building material, a product that seems to have left this district. 
General users, too, have fairly good requirements, but, at the 
same time, there is no keen disposition to rush into a much 
bigger make of iron. At present there are twenty-four furnaces 
in blast. Prices are practically unchanged, with mixed numbers 
of Bessemer iron quoted by makers at 67s. per ton net f.o.b. For 
special sorts of iron there is a steady business on offer ; it is 
limited, of course, and up to 72s. per ton is quoted. In the 
warrant market there has been no business done this week of 
note. The current quotation is 64s. 6d. per ton net cash, with 
4s. 9d. quoted at a month. 


Iron Ore. 

The demand for iron is pretty full, and the mines are 
well employed. Good average sorts of ore are quoted at lds. 
per ton, and the best qualities are up to 23s. 6d. per ton net at 
mines. Spanish ores are at 22s. 6d. per ton delivered, and are 
in steady demand. 


Steel. 

_, The steel trade presents no new features. The chief 
activity is still centred in the rail business. The demand for 
rails is steady, without being particularly large, and orders are 
coming to hand to take the place of those completed. Deliveries 
were made from Barrow last week to home and overseas buyers, 
but on the whole the shipments were not heavy. Prices are 
unchanged with heavy sections at £5 12s, 6d. to £5 15s. per ton. 
Other sorts of rails are only in quiet request. For steel ship- 
building material there is a brisk demand not only on local 
account, but on the part of builders all over the country. Ship 
plates are quoted at £7 2s. 6d. to £7 5s. per ton, and boiler plates 
are at £7 15s. to £8 5s. per ton. No business is being done at 
the Barrow works in this class of steel. For tin bars there is a 
fair home demand at £5 2s. 6d. per ton, and hoops are quiet at 
£7 15s. per ton. 


Shipbuilding and Engineering. 
No change can be noted in connection with these 
trades. Every department is fully employed, and likely to 
remain so for a long time to come. 


Fuel. 
: For coal there is a good steady demand at 13s. to 
16s. 6d. per ton delivered. East Coast coke is at 21s. to 22s. per 
ton, and South Wales coke at 21s. per ton delivered here. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Coal Trade: Hopeful View. 

Up to the time of writing the belief entertained in 
leading colliery circles—which we have alluded to in previous 
letters—that the coal trouble will be amicably settled without 
a strike has not been weakened by the published figures re- 
garding the voting of the men in the recent ballot. It is felt 
that the spirit of conciliation which has hitherto been shown 
on both sides gives every reason for the belief that the remain- 
ing difficulties regarding the question of a minimum wage will 
be overcome. One of the difficulties, of course, is to bring 
all the owners into line. From conversations with those en- 
gaged in the trade it is evident that there is no general refusal 
here of the minimum wage principle, which in fact is already 
admitted on the coalowners’ side in a modified form. The 
problem chiefly is the effect on the older mines, and Sir A. B. 
Markham, a large Derbyshire colliery owner, has publicly stated 
that the granting of the principle would mean commercial 
death to some of these not very strong concerns. But under 
proper safeguards it is felt that the principle is inevitable, 
and that the result will be to give a great stimulus to the use 
of coal-cutting machinery in preference to hand labour. As 
regards the coal market here, the labour question has naturally 
kept it very unsettled, and as a general rule collieries will only 
quote from day to day. The greatest effect has been felt in 
the house coal market. Owing to the decision of the London 
merchants to put prices up 3s. per ton on Friday last, collieries 
withdrew their price lists on Saturday, owing to a sudden inrush 
of orders from London and the country stations. The return 
of wintry weather has further strengthened the market, and 
for any fire coal on offer there is a keen demand. But the 
greater part of the output is going away in deliveries against 
contracts made with merchants last summer at prices very 


much below present market values, which on Wednesday ruled | 


at from 13s. to 15s. per ton at pits for best house coal, and 11s. 
to 12s. 6d. for secondary sorts. These, however, can only be 
regarded as nominal. 


Steam Coal. 

We learn officially that the whole of the various 
railway companies interested have settled their locomotive 
fuel contracts with the South Yorkshire coalowners at 10s. 
per ton, an advance of Is. 3d. per ton. The quantity placed, 
however, is not nearly a normal one, a greater tonnage having 
apparently been contracted for from other districts, such as 
Notts and Derbyshire where a cheaper coal is marketed. It 
will be interesting to watch the result of this experiment in the 
working of the traffic. Inquiries for shipping contracts are 
coming in fairly well, and contracts have been made at 9s. 9d. 
to 10s. 3d. per ton for delivery over the ensuing shipping season, 
which commences about April. Owing to the coal strikescare the 
demand for prompt supplies is very active. Contracts are in 
arrear, and the pits are working full time. Manufacturers 
are putting down reserve supplies. For any coal they may 
have on offer outside contract deliveries, collieries are obtain- 
ing 10s. to 10s. 6d. per ton at pits for best South Yorkshire 
hards. Very heavy supplies of gas coal are being taken by 
gasworks, and the shipping demand is larger than usual at this 
time of the year. 


Slacks. 

The market for slacks of all kinds is very strong, with 
very little fuel obtainable outside contracts. Local consumption 
is very heavy owing to the activity in the iron and steel trades, 
and with extra supplies being taken to put in stock, all the output 
is readily absorbed. Nominally prices are :—Best washed 
smalls, 6s. 3d. to 6s. 6d.; best hard slacks, 6s. to 6s. 3d.; seconds, 
4s. 6d. to 5s. 6d. 


Coke. 
There continues a very firm market for coke, and better 
prices are being obtained. For beehive washed sorts 12s. 6d. 
to 13s. is the ruling price. 


Pig Iron. 

No further alteration in the pig iron market can be 
noted, prices remaining firm at late rates, viz.:—Lincolnshire 
No. 3, 54s.; ditto forge, mottled and white, 53s.; ditto, basic, 
54s ; Derbyshire foundry, 54s. to 55s.; ditto forge, 52s.; all per 
ton delivered Sheffield or Rotherham. East Coast hematite 
mixed numbers are offered here at 73s. 6d. net, West Coast 
mixed numbers being offered at 78s. 6d. We learn that the two 
blast furnaces which have just been re-lighted at the Parkgate 
Iron and Steel Company’s works are being used for the produc- 
tion of basic iron. 


The Steel Trades. 

Full employment is reported in practically all branches 
of the steel trades, both in the heavy and lighter industries. The 
armament workon hand is still very heavy, but the steady receipt 
of new orders and the urgent demand for the execution of the 
old ones is keeping makers exceptionally busy in the more general 
trades. Railway material is providing good employment, and 
the same is true of castings and forgings, &c., for the shipbuilding 
districts. Engineers are calling for increased supplies of tools, 
steel and other requisites. Manufacturers’ prices are hardening, 
as the result of dearer raw materials. Locally produced basic 
billets (high carbon quality) have been raised to £6 per ton. An 
advance is also officially announced in the price of electro-plated 
goods owing to the continued rise in the cost of all materials used 
in the trade. Steel scrap is quiet, but all kinds of wrought iron 
scrap are dearer. Old rails, too, are scarce and stiffer in price. 
Bar iron remains at £7 5s. Siemens high-carbon billets £7 5s. to 
£7 10s. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THE unsettled state of prices on the warrant market 
has the effect of checking legitimate business, and comparatively 
few orders have been given to the ironmasters during the last 
few days, though, as a matter of fact, that is not a circumstance 
of great moment, because makers are very well off for contracts, 
and believe the trade is sound and healthy: in fact, everyone 
expects to see advancing prices, especially if the labour troubles 
in the coalmining industry are adjusted amicably. The fear of 
a coal strike has been the chief factor in bringing about the 
uncertain prices of warrants; it has frightened the outside 
speculators, who have been operating largely during the last 
few weeks. In view of the probable stoppage of the collieries, 
the weaker holders of warrants have been clearing out, and their 
pressure to sell has quite disorganised the market. On the 3rd 
inst. 50s. 8d. cash would be given buyers for Cleveland warrants, 
but this week the price has been as low as 49s. 34d., and very 
large quantities have changed hands during the last ten days. 
On Wednesday this week there was a slight improvement, and 
buyers were offering 49s. 7d. cash. Makers have maintained 
their quotations more satisfactorily than the operators in 
warrants, and No. 3 Cleveland G.M.B. pig iron for early f.o.b. 
delivery has not been below 49s. 9d., but the figure on Wednesday 
was 50s. per ton, with 53s. 6d. for No. 1, 49s. 6d. for Nos. 4 
foundry and 4 forge, and 49s. for mottled and white, but these 
are ls. per ton below the figures that were ruling when the year 


open 








Hematite Pig Iron. 

The East Coast hematite iron market is much steadier 
than the market for Cleveland pig iron ; indeed, it is practically 
unaffected by the unsettled warrant market, and the unrest due 
to the labour troubles in the coal trade. Producers are well sold, 
and thus for the present are somewhat independent of the market, 
besides which there are no holders of warrants to compete with 
them. Consumers of East Coast hematite pig iron cannot do 
otherwise than buy makers’ iron, there being no warrants ir the 
public stores, and but small stocks in makers’ yards. Besides this, 
the outlook for hematite iron producers is most encouraging, 
taking into account how active the steel industry promises to be 
throughout this year. Makers thus do not care to commit them- 
selves in the face of risipg prices. Higher quotations are again 
reported this week. and since November fully 6s. per ton has been 
added to quotations, the latter having progressed without a single 
break. This week 66s. per ton has been paid for mixed numbers 
for January delivery, and 66s. 6d. for February, while 67s. 6d. is 
quoted for delivery up to the close of the current quarter. 


Iron Making Materials. 

The buying of foreign iron ore is as quiet as ever, con- 
sumers putting off in the hope of being able to purchase on more 
favourable terms than the present, and they are drawing heavily 
on their stocks, though these are now getting small. Imports of 
foreign ore into this district have been poor of late. In the 
absence of buying the merchants’ price of 21s. 6d. per ton for 
Rubio ore delivered at Middlesbrough is practically a nominal 
one. The business in coke is much steadier than any one 
expected, seeing how very excited the coal trade is and how the 
prices have been rushed up—3s. or 4s. having been added to 
quotations in some branches. But the extent of the advance 
in furnace coke this week has been no more than 6d. per ton, the 
average rate being 17s. 6d. per ton delivered at Middlesbrough 
works or equal thereto. The fact is that ironmasters are very 
well bought for the current half-year, and producers will have 
little surplus that will be available for sale. Therefore pig iron 
makers look calmly on at the excitement in the coal trade. 


Cleveland Miners’ Wages. 

Though the realised price of No. 3 Cleveland pig iron 
last quarter showed a decrease, and the wages of the blast fur- 
nacemen in the North-East of England were reduced, the Cleve- 
land Mineowners’ Association at a conference with the miners’ 
representatives on Monday agreed to the latter’s request that 
no claim should be made for a reduction of wages at the mines 
for the first quarter of the year. This is on the understanding 
that if the next ascertainment of prices gives an advance, this 
abstention of the employers shal! be taken into account. 


Manufactured Iron and Steel. 

After being stationary for months there has sprung up 
a general upward movement in the prices of manufactured iron 
and steel, which it must be acknowledged is quite justified by the 
condition and prospects of business in nearly all branches. 
Producers, indeed, in some departments have difficulty in satis- 
fying the requirements of consumers, though their mills are 
running to their fullest capacity. The steel plate and angle 
manufacturers made no alterations in their quotations for fifteen 
months prior to last month, when they advanced them 5s. per 
ton, and within the last few days they have increased them by 
another 5s., making steel ship plates £7 5s.; steel boiler plates 
£8 5s.; and steel ship angles £6 17s. 6d.; and steel engineering 
angles £7 7s. 6d., all less 24 per cent., and in the case of ship 
plates and angles delivery will be made at any of the shipyards 
on the North-East Coast. Iron ship rivets are up to £7 10s., less 
24 per cent., but packing iron and steel are kept at £5 15s., less 
24 percent. Steel hoops are at £6 15s.; steel strip at £6 12s. 6d.; 
basic steel bars are up to £6 10s.; Siemens steel bars to £7 ; 
common iron bars are at £7, all less 2} per cent. f.o.t. Iron ship 
plates have been raised to £6 15s., less 2} per cent. delivered at 
North-East Coast shipyards. There is great briskness at the 
rail mills ; indeed, the output of rails in the district was never so 
large as it is at present, and producers adhere firmly to £5 12s. 6d. 
net f.o.b. as their figure for heavy steel rails, while cast iron 
chairs are strong at £3 12s. 6d. net f.o.b. Founders are doing 
very well, especially those turning out gas and water pipes, for 
which they quote on the basis of £4 10s. to £5 for 3in to 4in. 
pipes ; 5in to 24in. pipes range from £4 7s. 6d. to £4 10s. at works. 


Shipbuilding. 

There is a slackening in the inquiry for new tramp 
steamers, which is not surprising, seeing that prices for new 
vessels have gone up substantially, and delivery can hardly be 
promised this year, so full of orders are the shipbuilders. The 
advances in the prices of materials have compelled bvilders to 
raise their quotations, and there is a question whether @ con- 
tinuation of the present high rates of freight would enable 
owners to work at a profit vessels which are bought at present 
prices. When order books are so full a lull in inquiry is not at 
all unwelcome. It is satisfactory to note more activity among 
the ship repairers than has been known for months past. There 
is nothing further to report this week on tlfe ‘“‘ discharge note ” 
question at the shipyards, but it is expected that the forthcoming 
conference will settle the dispute amicably. The men who came 
out at various yards on the Tyne and Wear have returned to 
work, in accordance with the arrangement made between the 
Employers’ Federation and the men’s representatives at Carlisle. 
With respect to marine engineers’ wages, the Shipping Federa- 
tion is making arrangements to receive a deputation from the 
Marine Engineers’ Association on 27th inst. relative to the 
increases claimed. 


Coal and Coke. 

It is years since there was in the coal trade of the North- 
East of England anything like the present disorganised state 
of the market. Demand is far in excess of the power of supply, 
and those who have bought complain of considerable shortages 
of delivery. The demand, indeed, is phenomenal, and this 
has been brought about by the labour troubles in the coalmining 
industry on the question of a minimum wage. In view of the 
threatened national stoppage of work, home and foreign railways, 
gas, and water companies, in fact, all consumers, including 
householders, are laying in stocks against contingencies ; they 
are determined to take no risks. Consumers who usually require 
ten or twelve trucks a week are now calling for three or four times 
that number, and wherever possible stocks are being laid down. 
It is not so much a matter of price just now as of ability to get 
delivery of the coal. Altogether the coal market is in a most 
extraordinary state, and, fur house coal, merchants have ad- 
vanced their prices already this month 3s. and in some cases 5s. 
per ton. Best Durham gas coals have gone up to 14s. 6d. and 
even 15s. per ton f.o.b., and seconds are at 13s. to 14s. The 
collieries have not been able to advance their prices so much 
as they have little to sell, and it is second hands who are reaping 
the benefit. The supply of bunker coals is short of the demand, 
there being so many steamers engaged in the export of coal, 
and ordinary Durham bunkers are up to 13s. 6d. and even I4s., 
while bests are 14s. 6d. to 15s. Coal freights have gone up at a 
great rate, for every available steamer is rapidly snatched up. 
The rate from the Tyne to London, which a short time ago was 
3s. per ton, is now at 4s. 6d. to 5s., having gone up Is. this week. 
The rate to Genoa is another typical example, 11s. having now 
to be paid, where 7s. was taken not long ago. Foundry coke is 
up to 18s. 6d. and 19s. per ton f.o.b. and producers could sell 
a good deal more than is being made. 
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NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
Business in Pig Iron Warrants. 

THE pig iron warrant market has been adversely 
affected this week by the crisis in the coal trade and the possible 
obstruction and injury to the iron and steel industries in con- 
sequence. A — proportion of the business than usual has 
been done for delivery at fixed forward dates, extending into 
March. The cash transactions in the early part of the week 
were smaller than of late, and the prices have reflected the 
current feeling on "Change as to the coal crisis from day to day. 
Since last report business has been done in Cleveland warrants 
from 49s, 10d. to 49s. 3d. cash, 50s. 04d. to 49s. 64d. one month 
and 50s. 8d. to 50s. 2d. three months Sales of Cleveland iron 
have also been made at 49s 7}d. to 49s. 8d. for delivery in nine 
days, 49s. 8d. and 49s. 9d fourteen days, 49s. 3d. twenty days, 
50s. ld. twenty-eight days, and 49s. 9}d., 49s. 1ld., 49s. 114d., 
and 50s. ld. two months. There has been comparatively little 
inquiry for Cumberland hematite warrants. There were some 
indications a few days ago of an increasing demand for Cleveland 
iron for Scotch consumption, but it is now believed that the 
trouble in the coal trade will render founders and other con- 
sumers more cautious in the purchases of raw material. 


Scotch Pig Iron Trade. 

The current output of Scotch pig iron of all classes— 
ordinary and special brands, hematite, and basic—amounts to 
about 27,000 tons per week, which is slightly below the rate of 
production at this time last year. There has recently been more 
inquiry for Scotch iron, and fair sales have been made to English 
consumers since the opening of the year. Export business was 
also promising somewhat better. The trouble in the coal trade, 
however, has in the last few days acted as a check on the opera- 
tions of merchants and consumers, so that there is comparatively 
little inquiry at the time of writing. Prices are without material 
change. Free at ship at Glasgow, Monkland is quoted, No. 1, 
58s. 6d.; No. 3, 57s. 6d.; Carnbroe, No. 1, 63s.; No. 3, 59s.; 
Clyde and Calder, Nos. 1, 64s.; Nos. 3, 59s.; Gartsherrie, No. 
64s. 6d.; No. 3, 59s. 6d.; Summerlee, No. 1, 64s. 6d.; No. 
60s. 6d.; Langloan, No. 1, 65s.; No. 3, 60s.; Coltness, No. 
82s. 6d.; No. 3, 60s. 6d.; Eglinton, at Ardrossan or Troon, No 
58s.; No. 3, 57s.; Glengarnock, at Ardrossan, No. 1, 65s.; No. 3, 
60s.; Dalmellington, at Ayr, No. 1, 59s.; No. 3, 57s.; Shotts, at 
Leith, No. 1, 65s.; No. 3, 60s.; Carron, at Grangemouth, No. 1, 
65s. 6d.; No. 3, 60s. 6d. per ton. Scotch hematite pig iron is 
quoted 68s. 6d. to 69s. for West of Scotland delivery. The 
chief foreign customers at present for Scotch pig iron are Russia 
and South America, the United States taking none, and Canada 
very little iron from this side. 
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Finished Iron and Steel. 

Makers of finished iron have good orders in course of 
execution. The fresh business coming forward is moderate in 
amount. There seems a desire on the part of some merchants 
to obtain full supplies at present in case of higher prices and 
difficulty in delivery later ; but others are indifferent and in- 
clined to await the issue of the present labour troubles. A 
fair demand is reported for steel bars. While there is great 
activity in the manufacturing department of the steel industry 
and much pressure for delivery, especially of shipbuilding 
material, the arrangement of new orders is attended with some 
difficulty, owing to the fact that the rebate system has not 
been working satisfactorily as regards the Clyde district. Ten 
days ago the prices of steel were raised in the North of England 
and in the Midlands. As a matter of course, the prices of 
steel sent from Scotland to Belfast had to be advanced to corre- | 
spond with the figures of the North-East of England makers ; | 
but as regards Scotch prices generally there was a strong feeling | 
that no further increase ought to be made at present. The | 
position was further considered at a meeting of the Scotch | 
steel makers on Tuesday, when opinion was somewhat divided 
on the subject. Some makers were quite prepared to raise 
prices, while others held the opposite view. Ultimately it 
was agreed to adjourn consideration of the subject till next | 
week, when a conference is also to take place between ship- 
builders and steel makers on the rebate question. When 
this latter proposal came into force, Clyde shipbuilders stood | 
aloof, a main reason being that many of them had been in the 
habit of purchasing through merchants and they did not wish 
to be committed, as they believed the rebate system would 
commit them to deal regularly with the same makers. In 
the meantime, a large amount of steel was purchased by mer- 
chants, who are now in a position to undersell makerss, if 
they should advance prices still further. It is pointed out that | 
the position in the North of England is different, as it has suited | 
users there to adopt the rebate system, and makers have already 
recouped themselves for giving the rebate by a further advance 
in prices. It seems as if the system would have to be altered 
so as to give users the option of buying either from makers or 
merchants ; but then there comes in the further difficulty of 
merchants renouncing their liberty to purchase at advan- 
tageous terms outside the district of production. The present 
Scotch quotations are for steel angles, £6 15s.; ship plates, 
£7 2s. 6d.; steel bars, £7 15s.; and steel boiler plates, £7 17s. 6d.; 
these prices being all subject to 5 per cent. discount for delivery 
in the Clyde district. Steel angles are quoted for export at 
£5 15s. to £5 17s. 6d., less 2} per cent.; iron crown bars are at 
£6 5s., but it is reported that some business has been done 
rather over that figure. 


The Coal Crisis. 

The daily meetings on "Change in Glasgow this week 
have been crowded to an unusual extent with those interested 
in the coal trade, and the mining crisis has been the occasion 
of not a little excitement. Merchants intimated an increase of 
prices to the retail trade at the beginning of the week, and the 
result was a great and simultaneous rush for supplies on the 
part of household consumers. It was scarcely possible to meet 
their demands, and as cold weather prevailed, demand gathered 
in strength as the week proceeded. Shippers held there was 
no necessity to raise prices, as a strike of colliers could not at 
the soonest take place before March. But as the trade was 
occupied with home supplies, it became less easy to obtain 
coal for shipment, and so the f.o.b. rates have also been going 
up. In fact, coal masters and salesmen have been unwilling 
to quote except day by day, as they did not see far enough 
ahead to do otherwise. Prices at Glasgow harbour may be 
given :—For steam coal, 12s. to 13s.; ell, 12s. 6d. to 13s. 6d. | 
splint, 14s. to 15s.; treble nuts, 12s. to 12s. 6d.; doubles, 11s. €d. | 
to 12s.; and singles, 10s. 6d. to 11s. 6d. per ton. In country 
districts the rise in prices has been very irregular, but on the | 
whole it may be said that all over coals are 2s. to 2s. 6d. per 
ton dearer than they were a week ago. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Last Week’s Coal Trade, Cardiff. | 


THE leading feature of last week’s coal trade was a | an 0 » ge bs z , 
steady advance. This was the result of the great extra demand | facturers can easily maintain the prices quoted, and there is 
Buyers would not be easily swayed | good reason to look for an advance in rates later on. 


of the British Admiralty. 
by war rumours, but any important movement of the Govern- | 
ment naturally is quickly followed. Added to this was the | 
influence of the Belgian strike. The result was the estimated | 


output for January was quickly secured, and a good margin for | German Iron and Steel Masters, the output of pig iron in Ger- 


| condition of the iron and steel industry remains strong and 


| are, without exception, well employed, and they have been 


| trade is active and firm ; heavy sorts of railway material remain 


February as well. With regard to the Italian State Railways, 
the requirements were so large that application was heing made 
for northern coal. It was stated on ’Change that the British 
Admiralty had been considering several replies from Yorkshire 
with a view to meet requirements in the eventuality of Welsh 
coal not being obtainable in sufficient quantity, and amongst the 
tenders received were some at 13s. to 14s. f.o.b, or 2s. over 
recent prices. Latest quotations, mid-week :—It was stated 
on "Change that there had been a complete failure of negotia- 
tions for a settlement of the coal trouble, and that the market 
was in a more difficult position than ever. Business was slow 
in consequence, and there were few colliery owners in a position 
to accept further orders for January loading. The figures 
quoted were regarded by many as prohibitive ; even second- 
class steam prices were voted by the members generally to be 
stiff. Latest :—Best steam coal, 19s. 6d. to 20s.; best seconds, 
18s. 9d. to 19s. 3d.; ordinaries, 17s. 6d. to 18s. 6d.; ordinaries, 


best washed nuts, l6s. to 16s. 6d.; seconds, 14s. to 15s.;_ best 
washed peas, 13s. to 14s. 6d.; seconds, 12s. to 13s.; best bunker 
smalls, 10s. to 10s. 6d.; best ordinaries, 9s. 9d. to 10s.; cargo 
small, 8s. 9d. to 9s. 6d.; inferior, 8s. 3d. to 8s. 9d.; washed small, 
10s. to 10s. 3d.; best Monmouthshire black vein, 17s. 6d. to 18s.; 
ordinary Western Valley, 16s. 9d. to 17s, 3d.; best Eastern, 16s. 
| to 16s. 6d.; seconds, 15s. 3d. to 15s. 9d. Bituminous: Best 
| households, 19s. to 20s.; best ordinaries, 16s. 6d. to 18s.; No. 3 
Rhondda, large, 17s. 6d. to 18s.; brush, 13s. 6d. to 14s.; No. 3, 
small, 10s. 6d. to 11s.; No. 2 Rhondda, large, 14s. 9d. to 15s. 6d.; 
through, 10s. 9d. to 11s. 6d.; No. 2, small, 8s. to 8s. 6d. 





Newport (Mon.) Coal Trade. 


it was considerable. Business was not 
confined to large. Small was in good request, and patent fuel 
strong. Mid-week very strong conditions prevailed. Sellers 
practically fully booked for January loading; small parcels 


previously ;__ still, 


smalls scarce ; house coals and patent fuel high ; pitwood easy. 


Valley, 16s. 6d. to 17s.; Eastern, 15s. 6d. to 16s. 3d.; other 
kinds, 15s. to 15s. 6d.; best small, 8s. 9d. to 9s. 6d.; seconds, 
8s. 3d. to 8s. 9d.; inferiors, 7s. 9d. to 8s. 3d. Bituminous: 
Best households, 17s. 6d. to 18s. 6d.; seconds, 16s. to 17s.; patent 
fuel, 17s. 3d. to 18s. Coke: Foundry, 17s. to 20s.; furnace, 
lds. 6d: to 16s. 6d.; pitwood, 22s. to 22s. 6d. Patent fuel, 
17s. 6d. to 18s. 6d. Coke; Special foundry, 24s. to 25s.; 


22s. to 22s. 6d. 





Swansea Coals. 


of exports and imports was well maintained. 
of coal were 73,157 tons. Latest: Great briskness marked 
the anthracite market mid-week. Demand well maintained. 
Prices: Best malting, 21s. to 23s.: seconds, large, 19s. 9d. 
to 20s. 9d.; big vein, large, 19s. 6d. to 20s. 6d., less 24; red vein, 
16s. to 17s., less 2}; machine-made cobbles, 21s. to 24s. net. 
Paris nuts, 23s. 6d. to 26s. 6d. net ; French nuts, 24s. to 26s. 6d. 
net; German, 24s. to 26s. 6d. net; beans, 20s. to 23s. net ; 


machine-made large peas, 11s. 9d. to 13s. 3d. net; rubbly culm, | 


5s. to 5s. 6d., less 24; duff, 3s. 3d. to 3s. 9d. net ; steam coal, 
best large, 17s. to 18s. 3d.; seconds, 14s. to 14s. 9d.; bunkers, 
lls. 6d. to 13s.; small, 7s. to 9s., all less 2}. Bituminous: 


No. 3 Rhondda, large, 18s."to 19s.; through, 14s. to lds. 3d.; | 
Patent fuel, 14s. 6d. to | 


small, lls. to lls. 6d., all less 2}. 
15s. 3d., less 2}. Coal quotations al] f.o.b. net cash twenty days. 


Iron and Steel. 


Notices have been given out to certain grades of work- | 
men at Dowlais, and last week there were persistent rumours | 
of a marked decrease to be carried out in the staff, but inquiry | 
There was a full | 


failed to secure any reliable information. 
week’s work done at the furnaces and mills, and in all depart- 
ments a good deal of activity was shown. At Newport it was 


stated that advices from Birmingham quarterly meeting were | 


to hand to the effect that the meeting had been well attended 
and the tone good. Prices practically remained unaltered. 
Latest prices :—Pig iron: Hematite mixed numbers, 64s. 3d. 


cash, 64s. 6d. month; Middlesbrough, cash 49s. 44d., 54s. 6d. | 
month ; Scotch, 55s. 3d. cash, 55s. 6d. month ; Welsh hematite, | 


7ls. to 71s. 6d. dd.; East Coast hematite, same; West 
Coast, same. Steel bars, £5 2s. 6d. to £5 5s; Bessemer, £5 to 
£5 2s. 6d. Rails: Heavy steel sections, hardening. Latest : 
Heavy, £5 12s. 6d. to £5 15s.; light, £6 5s. to £7 10s. Iron 


| ore, Cardiff or Newport, 20s. to 21s. 


Tin-plate. 


best drys, 18s. to 18s. 9d.; ordinary drys, 16s. 3d. to 17s. 6d.; | 


There was not so large a demand for coal last week as | 


commanded high figures; up to 18s. wanted for black vein ; | 


Latest :—Best Newport black vein, 17s. 3d. to 17s. 9d.; Western | 


foundry, 17s. 6d. to 21s.; furnace, 16s. to 17s.; pitwood, ex ship, | 


There was a substantial trade last week, and the total | 
The exports | 


Good work was done generally last week, and many | 


places in adjoining districts were well occupied. At Llanelly 
there was a fair demand and at Swansea it was stated that in 
spite of the loss in the American markets, trade was never 
better. Latest: Market continues quiet, but steady; great 
demand for early delivery ; prices firm, manufacturers’ quota- 
tions unchanged. Ordinary plates, 13s. 103d.; C.A. roofing 
sheets, £9 per ton; big sheets for galvanising, £9; finished 
black plates, £11; galvanised sheets, 24 g., £11 10s. Block 
tin, £190 cash, £187 10s. three months. Other quotations : 
Copper, £62 6s. 3d., cash £63 1s. 3d.; lead, English, £16 2s. 6d.; 
Spanish, £15 12s. 6d.; spelter, £26 15s. per ton; silver, 25,;% 


per ounce. 


The Coal Situation. 

Latest opinion on ’Change of old authorities is that 
the panic prices for coal are to be depreciated, as not justified 
either by the advance that has taken place or by possible con- 
ditions. 


Monmouthshire fully stemmed and scarcely procurable. 
tions for best bunker small range about 10s. 6d. to LIs. 
wood easy. 








NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 
Accounts received during the week state that the 


satisfactory, the tone, generally. being healthy and the tendency 
everywhere in an upward direction. Rates have shown the 
stifiness previously noticed. The semi-finished steel makers 


able to realise higher prices in a number of instances. Foreign 


well inquired for on home and foreign account. There was 
comparatively little business done in light section rails, but 
that is not unusual at this time of the year. 


The Silesian Iron Industry. 
There has been a stronger feeling in the iron market, 
d business prospects, generally, are encouraging. Manu- 


Production of Pig Iron. 
According to official accounts given by the Union of 


| 
| 
| 
| 
} 


} 


| 
| 
| 
| 
| 
| 
| 


There was a slight lull mid-week. At the latest, | 
best were quoted up to 19s.; seconds, 18. to 18s. 6d.; ordinary | r an ( 
qualities making about 17s. to 17s. 6d.; best drys, 18s. to 18s. 6d.; | national bank building will take 3000 tons. 
Quota- | 
Pit- | 





many, including Luxemburg, for December of last year was 
1,377,637 t., as compared with 1,313,896 t. in November, 191}, 
and 1,307,084 t. in December, 1910. Production in the different 
sorts of pig iron was as follows :—Foundry pig, 284,175 t., 
as compared with 287,823 t. in the corresponding month of 
1910; Bessemer, 36,490 t., as compared with 30,925 t.; basic, 
864,731 t., as compared with 809,744 t.; steel and spiegeleisen, 
155,752 t., as compared with 127,036 t.; forge pig, 36,489 ¢., 
as compared with 51,556 t. in December, 1910. Output in 
pig iron during the period from January to December |ast 
year was 15,534,223 t., as compared with 14,792,325 t. in the 
corresponding period the year before. 


Steel Convention. 

The sales of the Steel Convention in December, 1911, 
amounted to 468,272 t., as compared with 488,670 t. in Novem. 
ber, 1911, and 412,661 t. in Duneasiae, 1910. Of the above 
quantity, 178,089 t. were semi-finished steel, as compared with 
| 161,433 t. in November, 1911, and 143,691 t. in December, 
1910; railway material, 170,547 t., as compared with 182,381 |, 
in November, 1911, and 193,324 t. in December, 1910; 
tional iron, 122,636 t., as compared with 144,856 t. in November, 
1911, and 105,646 t. in December, 1910. 


sec. 





The German Coal Market. 

Nothing can be added to last week’s report concerniny 
| the coal industry in Rheinland-Westphalia, inland demand 
| for engine fuel being active as before, and supplies ample. 
| In house fue! a very moderate consumption continues to he 
| reported. 


| 
| 


Austria-Hungary. 

| Activity has been slowly increasing in the iron and 
| steel industry. Consumers appear to have made up their mincs 
| that it would be judicious to purchase their requirements now, 
| and that delay would probably mean higher prices. The in- 
creased buying noticeable in some trades has enabled makers 
| to obtain better prices in a few instances already, and tlie 
position of the iron and steel industry has improved. There 
is no change to note in prices or demand for pit and brown 
| coal; house fuel is dull, and some weakness is felt in rates 
| here and there. 


Good Trade in Belgium. 

Though no orders of any magnitude have been reported 
this week in the iron and steel trade, there appears to be a 
steady flow of contracts of moderate size, and better employ - 
ment is being reported from all trades. Producers of crude 
| iron are well situated, having sufficient work in hand to last 
them for many weeks, and the semi-finished steel trade is so 
well occupied on home account that manufacturers have shown 
some slight indifference towards foreign contracts. Rail makers 
are well off for orders, and inland retail business in girders has 
continued lively and fairly remunerative. Bars cannot be 
obtained at less than £5 1s. p.t., and the majority of mills 
are reluctant to book forward orders at the prices now ruling. 
| Plates are quoted £6 to £6 Is. p.t., as during the previous week, 
| and wire rods are remarkably firm at £5 10s. p.t.; here and there 
| £5 12s. p.t. was quoted. Deliveries in coal to Paris and the 
North of France are regular and pretty extensive. Inland 
consumption in engine coal has also remained strong. Hou-e 
coal shows but little life. 


AMERICAN NOTES. 


(From our own Correspondent.) 


New York, January 4th, 1912. 

Tse Canadian Pacific has placed orders with the Dominion 
Steel Corporation for 42,000 tons of rails, and has 150,000 tons 
of orders on the books That company will turn out 30,000 tons 
of steel per month until next June. Large contracts for steel 
for marine purposes have been placed with the Pennsylvania 
Steel Company, whose large works at Sparrow Point, Md., 
starts this week. The Pittsburgh Steel Company has awarded 
contracts for the construction of two blast furnaces near Pitts- 
burgh, which is part of an expenditure of 3,000,000 dols. which 
that company has authorised. The new stacks will be of 500 
tons daily capacity. The placing of orders for steel plate 
bars is an important and encouraging feature of the market. 
The Baldwin Locomotive Works is putting 4000 tons of steel 
into a new shop. The Dock-street pier at Philadelphia takes 
1000 tons and the New York Central has ordered 700 tons 
at Pittsburgh. A bridge in Portland, Oregon, takes 7270 tons. 
The American Bridge Company has taken orders for large lots 
for bridge spans and viaducts on Long Island and Harts Island. 
December orders for steel rails foot up 250,000 tons, and con- 
tracts for 20,000 tons for New York delivery are just announced. 
Blast furnace production is again rapidly increasing. Prices 
of all iron and steel products are several dollars a ton below 
a year ago. It is understood that large buyers will be per- 
mitted to contract for forward delivery upon the current basis. 
Good authorities predict that copper will reach 15 c. Lake 
is now held at 14}. Several large producers are sold ahead 
for two or three months. Buyers at eu and abroad are pre- 
paring to order heavily for the second quarter of the year. 


New York, January 10th, 1912. 

Orders for structural material for bridge work and general 
construction work in and around this city for the past week 
foots up to 65,000 tons, including the Hell Gate bridge, to which 
so many references have been made. The Detroit-Michigan 
Station order for 7000 tons was placed, but the trains shed order 
for 3000 tons was in abeyance. The Mount Royal Hotel, at 
Montreal, will take 2300 tons, the Graphic Arts building, this 
city, 2000 tons, and 5000 tons for a large loft building. A 
The Great Northern 
Railroad placed an order last week for 36,000 tons with the 
Gary Steel Plant. Pig iron is also gaining in activity, and in- 
quiries are looming up from unexpected quarters. Wire 
products, sheet mill production, merchant bars, tin-plate are all 
coming in for a share of the improving activity, and, fortunately, 
manufacturers are willing to accept the business at pretty close 
to the low rates which have been prevailing for several months. 
The late report of coke production for 1911 puts the Connellsville 
supply at 16,105,906 tons, which is 13 per cent. less in volume 
and 2 per cent. less in value than the 1910 production. The 
average price during the past year was 1.72 dols., as against 
an average of 2.10 dols. per ton for 1910. Copper is hardening 
in price. December exports were 75,000,000 Ib. The op nion 
in the trade is that 15 cent electrolytic is close at hand. Total 
exports of copper for the week is 10,235 tons. Tin is active and 
hardening in price. Consumers are watching London manipula- 
tion with interest. 





LAUNCHES AND TRIAL TRIPS. 





A DOUBLE-SILLED steel floating dock ; built by Swan, Hunter, 
Wigham Richardson, Limited; to the order of the British 
Admiralty ; launch, December 6th. 

Crry or Poona, twin-screw steel screw steamer; built by 
Swan, Hunter, Wigham Richardson, Limited ; to the order of Sir 
John Ellerman; dimensions, length 466ft., breadth 56}ft., 
depth 34ft.; engines, quadruple-expansion ; constructed by the 
Wallsend Slipway and Engineering Company, Limited ; launch, 
December 21st. 
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CATALOGUES. 


PeRKIN AND Co., Limited, Leeds.—List No. 96 has reached 
us. It illustrates and describes a large number of drilling 
machines suitable for various classes of service. 


‘ne GENERAL Exectric Company, Limited, 67, Queen 





Victoria-street, E.C.—An extensive catalogue sent to us by this 
firm has reference to all kinds of electric light fittings. It is well 
iJlustrated, and prices are given throughout. 


R. AND J. Beck, Limited, 68, Cornhill, E.C.—Those associated 
with the microscopical examination and photography of metals 
will find a considerable amount of information which should 
interest them in a special catalogue of metallurgical micro- 
scopes, cameras, appliances, and polishing machines sent to us 
by this firm. 


THE WotseLtey SHEeEp SHEARING MAcHTNE COMPANY, 
Limited. Sydney Works, Alma-street, Birmingham.—A pam- 
phlet forwarded to us by this firm has reference to Wolseley 
petrol engines. Prices, specifications, and illustrations _of 
engines of various outputs with and without sheep shearing 
attachments are given. 


‘ne Lonpon Etecrric Firm, George-street, Croydon.—This 
ix a catalogue dealing with the firm’s ‘‘ One Working Part ”’ arc 
and metal filament lamp lowering gear and self-sustaining 
winches; also contact devices, counterweight lowering gear, 
two-stage lowering gear, span wire lowering gear, centre pole | 
lowering gear, inverted gear, self-sustaining winches, flexible | 
wire rope, protector for wire rope, guards for wire rope, guide | 
pulleys, are lamp brackets, &c. | 


Tue British THomson-Hovuston Company, Rugby.—We | 
have received a copy of this firm’s new pamphlet dealing with 
electric power in textile mills. It should prove of assistance 
when considering the possibility of applying the electric drive 
to the conditions met with in the various branches of the textile 
industry. The illustrations in this pamphlet show that the firm 
has had considerable experience in this connection, and it should 
therefore be in a position to place sound advice at the disposal 
of its clients. 





Tue “ Fisherman List” is an excellent catalogue of fishing 
tackle issued by Henry Milward and Sons, Limited, of Redditch. 
It deais with everything from rods and lines down to the indis- | 
pensable antimoustique, which preserves one from the attack | 
of mosquitos. Hooks galore are illustrated in it, and lures | 
enough to tempt all the denizens of shallow and deep waters to | 
their destruction. It gives, besides, useful and interesting 
notes on all sorts of subjects connected with the gentle art, and 
is altogether, from the fisherman’s point of view, a fascinating 
volume of a size that will go without much difficulty into the 
pocket. 





Tue KeicgHirey Gas anp Om ENGINE Company, Limited, 
Keighley.—This is an admirably got up booklet dealing with the | 
firm’s gas and oil engines. We learn from the introduction that 
the booklet has been drawn up, not with any idea of describing 
the premises and products of the Keighley Gas and Oil Engine 
Company, Limited, with any minuteness but simply to let 
buyers of gas, oil and gasoline engines, and suction gas plants, 
know something of the various classes of the firm’s “‘ Imperial ” 
engine. It contains exactly the class of information that buyers 
of engines require, the descriptions are clear and concise and 
altogether the booklet constitutes an excellent trade production. 


Tue DupBRIDGE Ironworks, Limited, Stroud, Glos.—This is 
a catalogue dealing with the firm’s new types of oil engines. In 
order to meet the demand for oil engines suitable for driving | 
farm machinery, pumping, sawing and other purposes, a new | 
pattern of engine has been introduced. The design embodies 
all the latest improvements of the firm’s lampless type. 
There are only two valves, the air and the exhaust, there 
are no pumps, and no lamp is required except for starting 
the engine. These engines may be worked with ordinary 
refined petroleum—kerosine— or paraffin lamp oil, and by a 
slight modification they are also suitable for working with good 
crude petroleum of 0.880 specific gravity and a flash point 
of 180 deg. Fah., but when crude oil is used a reduction in power 
of 20 per cent. to 25 per cent. must be allowed for. 


Tue A.E.G. Company or South Arrica, Caxton House, | 
Westminster.—Engineers interested in electricity meters will | 
undoubtedly appreciate this very excellent catalogue forwarded 
to us by the A.E.G. Company. It is considerably more than an 
ordinary catalogue, for it provides the reader with a great deal 
of useful information concerning the various classes of meters 
in use, and there is also an interesting section on meter testing. 
The catalogue is divided into seven sections, which have the 
following headings:—{1) Continuous-current ampére hour 
meters ; (2) continuous-current watt hour meters; (3) single- 
phase alternating-current meters; (4) polyphase alternating- | 
current meters ; (5) various types of meters for special purposes ; | 
(6) various types of meters for miscellaneous purposes ; (7) test- | 
mg, equipment, calibration, and connections of meters. The 
coloured illustrations in the catalogue are admirably done, and 
=" the publication constitutes a very creditable pro- 

uction. 


A. RansoME anv Co., Stanley Works, Newark-on-Trent.— 
We have received a copy of this firm’s 1912 pamphlet dealing 
with horizontal log band saws. It deals with the advantages 
of band saws for logs, and a full description is given of the firm’s 
patented log band saw machine, which is also illustrated. The 
same applies to Ransome and Lavo’: patented horizonta! log 
band saw. Different methods of driving horizontal log band 
saws are also considered. The pamphlet also has reference to 
band saw blades, machines and appliances for keeping band saws 
in order, an improved automatic log band saw sharpening 
machine, band saw brazing apparatus, a band saw rolling and 
stretching machine, &c. The rate of sawing different kindsof wood 
is considered, and at the end of the pamphlet there is a map 
showing places where the firm’s patented horizontal log band 
saws may be seen at work in the United Kingdom and also a 
list of users of horizontal log band saws. 


Rosert Hupson, Gildersome Foundry, near Leeds.—This 
firm’s new catalogue for the present year has reached us. It 
is an extensive and well illustrated publication, dealing among 
other things with narrow-gauge railways, standard sections 
of steel rails, various rail sections, steel sleeper sections, fish 
bolts, dog spikes, sleeper clips and clip bolts, flush railways for 
workshops, &c., switches and crossings, self-contained hall 
bearing turntables, light Ic tives, ger cars for per- 
manent light railways, open and closed goods wagons, brake 
vans, &c., suitable for use on permanent light railways, high 
capacity steel wagons, patented steel side tip wagons, truc 
for gold, diamond, copper, tin and other mines, steel hopper 
wagons, steel side didengs wagons, patented steel universal 
tip wagons, improved side and end tip mine cars, special types 
of side tipping wagons, steel hopper wagons, mining piant, 
pressed steel colliery tubs, steel sugar cane wagons, brick cars, 
platform wagons, and bogies for timber and log hauling, &c., 
platform wagons, bogies, tank wagons, &c., miscellaneous 
wagons, buckets, &c., cast steel wheels and axles, wheels, 
axles and axle-boxes, patented caged dust-proof roller bearings, 
brakes for tip wagons, bogies, &c., steel tip buckets, concrete 
mixers, steel wheelbarrows, steel charging or tip barrows, 
improved furnace wagons, rtable mono-rail tracks, iron 
smiths’ hearths, tramway weighing machines, portable forges, 
railway tools and implements, &c. 








BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italies. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton-buildings, Chancery-lane, L n, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the pose mentioned in the Acts, within 
two months of the date given at the end of the idgment, give notice at 
the Patent-office of opposition to the grant of the Patent. 





STEAM GENERATORS. 


March 7th, 1911.—ImMpROVEMENTS IN VERTICAL WATER- 
Newton, 6, Bream’s-buildings, 


5698. 
TUBE STEAM Borers, P. A. 
Chancery-lane, London, W.C. 

The boiler consists of upper cylindrical end chambers A, and 
similar lower end chambers B connected together by banks of 
tubes. The lower chambers are in large part situated within the 
return flues C, wherein the gases are relatively cool. They are 
connected in series by the conduits D and in pairs by trans- 

verse cylindrical vessels E. By means of the extension F, 


N° 5698 





which projects outside the boiler casing and there carries a 
manhole, all the lower chambers B can be entered in turn for 
cleaning and inspection. The feed water is introduced into 
the rearmost of the lower chambers B. The arrangement 
is such that sediment is deposited in the chambers B and sludge 
vessels E, and is not carried up into the water tubes. Further, 
the deposit is not hardened on to the interior, as the parts in 
which it gathers are free from the action of excessive heat. The 
= boiler is supported on the sludge vessels E.—December 
27th, 1911. 


INTERNAL COMBUSTION ENGINES. 


29,947. December 24th, 1910.—ImPpRovVEMENTS IN VALVE 
GEAR ¥OR InTERNAL ComBusTION EnNoines, J. S&S. 
Matthew, of Argyll Works, Alexandria, Dumbartonshire, 
H. Perrot, Church-avenue, Cardross, and J. M. Rubury, 
Braeholme, Smollet-street, Alexandria. 

In this arrangement the ports are controlled by a sleeve, 
to which is given a combined reciprocatory and rotary motion. 


N°29,947 





The improvements lie in the mechanism adopted to give this 
compound motion. This mechanism simply consists of an 
excentric mounted obliquely on the valve shaft. A lug on the 
excentric strap is adapted to receive a ball joint provided on the 
valve sleeve.—December 27th, 1911. 


TRANSFORMERS. 
18,868. August 22nd, 1911—ImMPROVEMENTS 1N BoosTING 
TRANSFORMERS, VOLTAGE REGULATORS AND THE LIKE, 


Siemens Schuckertwerke G.m.b.H., of Askanischer Platz, 
3, Berlin, S.W. 

According to this invention a condenser C is connected 
across the boosting winding Z, which reacts on the exciting 
winding E. By this arrangement the condenser C and boost- 
ing winding Z form a parallel circuit in which the strength of 
the high frequency currents in the boosting winding, owing 
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to the self-induction, is smaller the higher the frequency, and 
by which at the same time the total impedance decreases as 
the frequency rises. The object is to prevent the generation 


of high potentials across the exciting winding when the boost- 
ing bana traversed by high frequency currents.— Decem- | 








MEASURING AND TESTING INSTRUMENTS. 


7598. March 27th, 1911.—ImproveD MEANS AND APPARATUS 
FOR ASCERTAINING AND INDICATING THE SPEED OF SHIPS, 
E. W. E. Kempson, Mount Boone, Dartmouth, and J. A. V. 
Morse, 14, Airlie-gardens, Kensington, London, W. 

A Venturi tube A is fixed to the bottom or side of the vessel 
so that the water flowing through it has a velocity always pro- 
portional to the velocity of the ship. Three projections BC D 
and a distance piece E hold the tube in i The projections 
B, C, one at the maximum diameter and the other at the mini- 
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mum diameter of the Venturi tube, are drilled to form passages 
connecting with pipes F,G. These tubes are connected to a 
Bourdon gauge H and manometer J on the ship’s bridge or else- 
where. An arrang t isting of branch pipes K, regulating 
valves L and oil or mercury seals M is provided, whereby com- 
pressed air can be bubbled through the pipes F and G to the 
Venturi tube. The specification does not state precisely what 
these details are intended for, but it is fairly obvious that they 
are adopted with a view to keeping the various passages free 
from obstructions.—December 27th, 1911. 





DYNAMOS AND MOTORS. 


January 2nd, 1911.—ImPROVEMENTS IN’ ELECTRIC 
Recutators, Henry Leitner, of Maybury, Woking, Surrey. 

The diagram shows one method of ——- the apparatus. 
A is the dynamo charging the battery, to which it is connected 
in the usual way by the automatic switch C. D are the lamps 
which are fed from the battery through the inside of the core E 
of the solenoid H by means of the flexible wire T, the flexible 
braid K, the resistance F, which latter is connected to a com- 
mutator and the slip ring G, the flexible braid M, the flexible 
wire N and contact O. The solenoid is actuated by a coil con- 
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nected across the battery and acts against the spring S, which 
normally causes the flexible braid K to short circuit the resis- 
tance F. It will be obvious that as the battery voltage rises 
the}flexible braid K is unwound from the commutator, and 
simultaneously the flexible braid M is wound round the slip 
ring G, whereby the resistance F is inserted in the lamp circuit. 
Similarly when the battery voltage falls the braid K is wound 
upon the commutator and the braid M is unwound from the 
slip ring G, thereby cutting out resist from the lamp circuit. 
A modification is described.—December 27th, 1911. 


5166. March Ist, 1911.—ImPROVEMENTS IN AND RELATING 
TO THE CONTROL OF ELEcTRICALLY DRIVEN PRINTING 
PRESSES AND THE LIKE, The British Thomson-Houston 
Company, 83, Cannon-street, E.C. 

The switches which control the auxiliary reversible motors 
are connected in series with each other and with a circuit chang- 
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ing switch in such a manner that with parallel working moto s, 
these can be connected in circuit only if all the switches are 
closed, and so that, on the other hand, when motors are work- 
ing separately, they can only be set in operation when all the 
switches of a group are closed. The operation of this inven- 
sition shown 
a circuit can 


tion is as follows:—When the switch U is in the 
in full lines, and switches I, II, III, and IV clo 
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be traced from the + main through motor A, switch contacts 
X and Y to point C, a second circuit is also made from the 
main through B to point C. From point C a common cir- 
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| is discharging fluid through the port F, while the lower end is 
| sucking it in through the port H. It will be seen that the 
! 


cuit is formed through switches III and IV, switch contacts | 


8S, O and P—the latter two contacts being permanently con- | 


nected—-switches I and II to the — main. It will be seen that 
when the switch U is in the above positions, the opening of 
any of the switches I, II, III or IV will break the circuit of 
both motors A and B. If now the switch U be thrown to its 
lower position shown in dotted lines, the circuits of the motors 
A and B will be as follows :—From the + main through motors 
A, contacts X and P, switches I and II to the — main, and from 
the + main through motor B, switches III and IV, contacts 
S and T to the - main. It will be seen from this that the open- 
ing of either switch I or II will interrupt the circuit of motor A 
but will not interfere with motor B, also the opening of switches 
fl or IV will break the circuit of motor B but will not interrupt 
the circuit of the motor A.—December 27th, 1911. 


RAILWAYS AND TRAMWAYS. 


23,911. October 28th, 1911.—ImMPpROVEMENTs IN AUTOMATIC 
SIGNALS FOR RAILWAY AND LIKE VEHICLES, Siemens 
Brothers and Co., Limited, Caxton House, Westminster, 
S.W. 

The action is as follows :—During the time the electro-magnet 
is influenced by the bridging rail R, the windings F and G of the 
relay magnets, which receive current from the terminal of the 
transformer A neutralise one another, and spring S keeps the 
armature H in the position shown with the contacts LM. An 
alternating current flows from the transformer A through the 
magnet windings of the valve O, and keeps this closed. When 
the electro-magnet B is influenced by passing the bridging rail R 
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its magnetic resistance diminishes, and therefore the current for 
its excitation also diminishes. Since the winding G of the relay 
magnets is in series with the windings of electro-magnet B, the 
current through this winding also diminishes to the same extent 
and therefore winding F preponderates, and the lines of force 
passing through the armature H turn it in the opposite direction 
to the pull of the spring S. The circuit of the magnet of the | 
valve O is therefore opened by the interruption of the contact 
across L M, and compressed air passes from the reservoir to a 
whistle. This signal continues to sound until the pawl N is dis- 
engaged from the arm I, when the apparatus will again be in the | 
original position.—December 27th, 1911. 


TRANSMISSION OF POWER. 


29,702. December 21st, 1910.—ImPROVEMENTS IN ROLLER 
Bearines, Thomas Cooper, of the Steel Works, King’s Lynn, 
Norfolk. 

In this bearing conical rollers are used for taking up end 
thrust on a shaft in both directions. It is applicable to railway 
carriage and similar axles. A divided sleeve A tapering in both 


N°29,702 





directions is held on to the axle end by means of the washers B 
aud the nut C._ A liner D tapered internally to correspond with 
the taper on the sleeve A is held in a recess in the axle-box. 
Between the liner and the sleeve, rollers E are situated. These 
rollers are spaced by a cage F in the usual manner.—December 
27th, 1911. 


PUMPING AND BLOWING MACHINERY. 


29,554. December 20th, 1910.—IMPROVEMENTS 1N ROTARY 
RapiaL CYLINDER Pumps, H. 8. Hele-Shaw and F. L. Mar- 
tineau, both of 64, Victoria-street, London, S.W. 

In pumps of the type referred to as hitherto constructed the 
maximum speed of working has been limited on account of the 
effect of centrifugal force in certain parts of the mechanism. | 
In the present design the centrifugal stresses are balanced by a 
pressure set up in opposition. As before, the cylinder body A 
rotates about the central valve B. The pistons C are provided 
with slippers D, which co-operate with an excentrically situated 
circular path E. The central valve has two delivery ports F, G 
formed in it and leading into a common internal passage, and 
also two suction ports H, J, also coupled together. A passage 
way K is formed in the cylinder body to connect the ports F with 
ports L in the cylinder walls. Thus during one-half revolution 
the top end of a given cylinder is sucking in fluid from the port J, | 


say, while the lower end is discharging fluid through the port G. | welding in short lengths of tube, and then welding the boiler 
During the next half-revolution the top end of the same cylinder | tubes proper to these sleeves. There are seven claims. 


| one another at a suitable angle. 
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ceutrifugal force on the pistons is balanced by the pressure of 


the fluid on the top. The capacity of the pump is also greater 
than in the previous designs.—-December 27th, 1911. 


MISCELLANEOUS. 


10,440. April 29th, 1911.—IwprovEMENTs IN GyROscoPIc 
Apparatus, Firm Auschutz and Co., 9, Heikendorfer Weg, 
Neumiihlen, near Kiel, Germany. 

The fact that no gyroscope can be considered independently of 
its attached non rotating parts, e.g., the gimbals in which it is 
mounted, introduces inaccuracies into the theoretical account of 
its behaviour. The effect of this may be summed up by saying 
that the movable system is analogous to a body having a large 


moment of inertia about one axis and a small moment of inertia | 
Such a body, when subjected to rhythmical | 
| vibrations, has a tendency to take up a definite position relative 
| to the plane of vibrations. | 
| gyroscope, the stability of the axis of which is being utilised for | 
It is the | 


about another. 
Such a tendency is undesirable in a 


any given purpose, as it disturbs the predicted results. 





| object of this invention to provide means whereby the above- 


mentioned tendency is counteracted wholly or in large part. 
The engraving shows the invention applied to a compass. The 
float A encloses two gyroscopes, the axles of which are inclined to 
These gyroscopes are rotatably 
mounted in rotatable rings B and C in the usual manner. The 
rings B and C are connected to the post D by tension springs E, F. 
The compass is shown in section on the east and west line. The 
effect of the arrangement is that both gyroscopes supply a restor- 
ing couple to the float when the latter is turned through a hori- 
zontal angle on either side of the north and south line. But if a 
vibration is set up about this line as axis the two gyroscopes, by 


| virtue of the inclination of their axes, supply couples tending to 


damp it. In effect the apparent moment of inertia of the 
movable system is increased in the east and west plane by the 
arrangement.—December 27th, 1911. 





SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Crazette, ) 





| 
1,010,960. MxrtHop or Securing Tain Watiep Ho ttow | 
Bopiks To Merat Pirates, P. Schickert, Essen-on-the-Ruhr, | 
Germany, assignor to Fried. Krupp Aktiengesellschait, Essen- 
on-the-Ruhr, Germany.—Filed March 7th, 1911. 
This patent is for securing boiler tubes. It consists in first 


| 
! 
| 
| 
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1,011,410. Meruop or OPpreRATING INTERNAL CoMBUstTi0N 
Pumps anp Compressors, H. M. Chance and T. M. Chance, 
Philadelphia, Pa.—Filed May 5th, 1911. 

There are four exceedingly long claims. We have condensed 
the second as follows :—Pressure developed by the combustion 
is directly transmitted to a body of liquid designed to act as an 
oscillating fly-wheel. The process consists in igniting a com. 
pressed charge of combustible mixture, in opening an exhaust 
and in closing communication between the body of liquid 
when the waste products of combustion have expanded to the 
volume at which it is desired to discharge them, in opening an 
inlet to permit the entrance of a new charge of the combustible 











; medium into another chamber, in introducing a new charge 
of combustible mixture, thus displacing liquid and causing a like 
| volume of liquid to flow into the chamber containing waste 
| products of combustion, thereby simultaneously displacing 
| and discharging through the exhaust a volume of waste products 
| equal to the volume of liquid flowing into the chamber, in coni- 
| pleting the introduction of the required charge of combustible 
mixture before the return stroke of said oscillating body of liquid, 
and in causing the return stroke of said body of liquid to di- 
charge through said exhaust any remaining waste products, to 
close said exhaust and to compress said charge of combustibl: 
mixture in preparation for the combustion thereof. 


| 1,011 480. InreRNAL ComBusTION ENGiNE, A. EF. Osborn, Neu 
| York, N.Y.—-Filed March 11th, 1910. 

This is a sleeve valve engine. A working cylinder is provided 
with an extension at its upper end constituting a main valve 
| chamber and having an annular valve chamber surrounding it, 
land a distributing passage connecting them, a main valve 








mounted within the first said chamber for controlling the inner 
end of the distributing passage, an annular valve mounted in 
the second valve chamber for controlling the outer end of the 
said distributing passage, and means for operating the valves. 
There are no fewer than thirty-nine claims. 


1,011,482. Apparatus FOR FILTERING AND EXTRACTING Sus- 
PENDED MATTER FROM BoILER FEED WATER UNDER 
Pressure, W. Pemberton, New Moston, near Manchester, 
England.—Filed June 15th, 1911. 

This filter has a body portion having an inlet connected with 
the bottom part thereof and an outlet connected with the top 
part thereof, a stationary perforated tube suspended in the top 








part of said body portion below the outlet, a movable perforated 
tube placed in the stationary tube, a rod rigidly connected with 
the movable tube and passing out through the top of the top 
portion, and means for manipulating said rod to rotate the mov- 
able tube and move it longitudinally. 


There are eight claims. 
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DEPTH OF WATER ON MEASURED MILES. 


Ir has been known for a long time that depth of 
water is a serious factor in determining speed results, 
put it is only within recent years that the actual 
extent of its seriousness has become apparent. The 
work of Captain Rasmussen, Lieutenant-Colonel 
Rota, Messrs. Denny, Yarrow, and Taylor, and Sir 
Philip Watts, some of it accomplished by means of 
model experiments and some by investigations 
with full-sized ships, forms a body of evidence, the 
truth of which there is no gainsaying. These workers 
in the field have contributed data which deals, for the 
most part, with the finer forms of war vessels which 
run at high speed, but a further contribution is now 
made by Professor Herbert C. Sadler, of Michigan 
University, United States, dealing with the question 
as it affects the ordinary commercial type of steamer. 
The Professor read a paper in November before the 
Society of Naval Architects and Marine Engineers 
of New York, entitled ‘‘ The Resistance of Some 
Merchant Ship Types in Shallow Water,’’ and this 
paper, dealing with the subject by the experimental 
tank method, will be welcomed by all thosé whose 
interest in the subject has been aroused. 

The accumulated evidence on this question of 
shallow water resistance goes to show that many 
results which have been obtained on recognised and 
official measured distances have to be reconsidered in 
the light of the information gathered from many 
sources. The depth of water in Stokes Bay, where 
the ships of the British Navy used to be tried, is only 
59ft., while the official Maplin measured mile is only 
45ft. deep ; the measured mile for the Italian navy 
at Spezia has a depth of 62ft., while France has one 
measured distance at Cherbourg 49ft. deep and 
another at Brest 59ft. in depth. These are all hope- 
lessly inadequate depths, in which to conduct modern 
speed trials. America is better off, with her three 





courses, the Delaware having a depth of 144ft. and | 


the Princetown measured distance a depth of 156ft., 
both a great deal better than those previously men- 
tioned, but still inadequate, as will be shown. There 
is another course upon which all fast trials for the 
American Navy will probably be run in future, called 
the Rockland Course; it has a depth of water of 
396it., which is, to all intents and purposes, deep 


water so far as speeds at present attainable are con- | 


cerned. The measured mile now used by the British 


Admiralty at Skelmorlie, on the Firth of Clyde, is a | 


beautifully sheltered course, and has a depth of 240ft. 


in close proximity to the shore ; this depth is at pre- | 


sent quite adequate for the speeds and dimensions 
of the fastest vessels afloat. 

It is not only with regard to speed trials that this 
question of the effect on speed of depth of water 
applies. Owners of merchant vessels which have to 
run in limited depths in the ordinary course of their 
service, are interested to know the limits which they 
must not exceed if they do not wish to incur a heavy 
coal bill in relation to the speed attained. To those 
who are conversant with experimental tank methods, 


results obtained by running models in shallow water | 
are quite convincing, but there are also available now | 
results obtained both in this country and in America | 
quite recently by running full-sized ships in shallow | 


water. 

Sir Philip Watts’ experimental tests made with 
the torpedo-boat destroyer Cossack on the Maplin 
and Skelmorlie measured miles, confirm in the most 


striking manner what had been previously predicted | 
from tank experiments, but the beginning of the | 


story must be really placed much earlier, when the 
destroyers of the River class, built by Messrs. Yarrow 
and Thornycroft, failed altogether, or had great diffi- 
culty in obtaining the required speed of 25} knots on 
the Maplin mile, for it was discovered that on running 
the vessels over the Skelmorlie measured mile, in 
what was practically deep water, the guaranteed 
speed was easily obtained. When, however, 
Tribal class, of which H.M.S. Cossack is one, came to 
be tested on the Maplins, a great surprise awaited 
the builders, for instead of getting the specified 33 
knots with difficulty, the vessels all got very much 
more with ease; the Tartar was credited with 37 
knots, Mohawk 35} knots, Ghurkha and Cossack 34} 
knots, and so on, speeds which we now know to mean 
little until referred to the depth of water in which 
they were obtained. 

Sir Philip Watts published in a contribution to the 
discussion on Sir John Thornycroft’s paper, delivered 
to the Institution of Naval Architects in 1908, a 
series of curves obtained by Messrs. Denny in their 
experimental tank at Dumbarton, showing the varia- 
tion of resistance of a torpedo-boat destroyer run 
at various speeds and in shallow depths of water ; 
these were so suggestive that he decided upon the very 
Wise course of running one of these ships on the Skel- 
morlie measured mile, and on the Maplins in the same 
condition, with the result that the Cossack, at Skel- 
morlie, with the same shaft horse-power as she de- 
veloped on the Maplin course, got a speed of only 
33 knots instead of 343 knots. She was run pro- 


gressively, and the results, as shown in Fig. 1, speak | 


for themselves. These curves were contributed to 
the i Transactions’ of the Institution of Naval 
Architects in a paper delivered by Sir Philip Watts 
in 1909. The full line shows the results in 240ft. 
of water at Skelmorlie, and the dotted line those in 
45ft. depth on the Maplin course. The power that was 


the | 





required to obtain a speed of 20 knots on the Maplin 
mile gave no less than 25 knots at Skelmorlie, a phe- 
nomenal increase ; but, on the other hand, the maxi- 
mum shaft horse-power attained on the Maplins 
(18,000), which gave 34} knots there, only sufficed 
to drive the ship at 33 knots at Skelmorlie, almost as 
striking a decrease as the other was an increase. 
These curves explain why the speed of the River 
class was so bad at the Maplin, and that of the Tribal 
class so good, the running speeds being so different. 
Following upon these investigations, the navy 
authorities of the United States have run trials with 
a battleship (the Michigan) and with two torpedo-boat 
destroyers (the Flusser and the Reid) over their three 
measured distances, with the result that, in all pro- 
bability, the two shallower courses will be discarded 
in the future for high speed trials, new ones being laid 
down. The figures given in the table show clearly 
the increase of power due to shallow depth, and it 
will be noticed that in these results there is no power 
| for which there is an actual increase of speed due to 





| shallowness, for none of the speeds were high enough | 


|to produce this feature at the depths of water in 
| which the trials were run; they are all below the 
| crossing points of the shallow and deep-water curves. 
| Professor Sadler’s paper deals with nine different 
| models of widely divergent type, varying from .336 
| to .848 block coefficient, and varying in distribution 
| of displacement also. It is useful to note, without 
| going into all the details here, that the general deduc- 
| tions to be made from this contribution to the subject 
are in substantial agreement with previous results, 
; and that they therefore confirm them, while, at the 
|same time giving them a wider application. He 
| finds, as is natural, that the humps in the resistance 
curves caused by shallow water always occur at the 
same value of speed length ratio for depths which have 


the same proportion to the length, whatever be the 


Displacement 836 tons 
Maplin 7-5 fathoms. 
Skelmorlie 40. 5 --. 


| 
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Fig. 1 


| length of the model, so that the speed at which maxi- 
| mum resistance occurs is a function of the depth of 
| water rather than size of ship. Professor Biles 
| in his “‘ Design and Construction of Ships ”’ gives this 


| speed of maximum resistance as 4 gd, where d is 
depth in feet and speed is expressed in feet per second 
|—that is to say, maximum resistance occurs at the 
| speed of the wave of translation ; but D. W. Taylor 
has pointed out that this only holds for depths of 
water which are less than one-fifth of the length ; for 
greater depths the speed of the wave of translation 
rapidly becomes greater than the speed of maximum 
increase of resistance. Mr. Marriner, in a paper 
on ‘ The Effect of Shallow Water on Resistance,” 
gives as a general conclusion that the depth of water 
to be avoided—that is to say, the depth where the 
maximum resistance is encountered—is expressed 
by the formula 
Depth in feet = (Speed in knots)? + 10 

which differs slightly from the formula v vg d, 
given above, and is in close agreement with the results 
obtained by Taylor and Rota, but Professor Sadler’s 
experiments with types having very full coefficients 
seem to indicate that the maximum resistance 
would occur at a greater depth with them or for a 
given depth at higher speed—see Fig. 2. To the 
practical shipowner, however, neither of these general 
deductions is of so much importance as that which 
aims at stating what is the minimum depth of water 
|in which a ship may be run without experiencing an 
|inerease of resistance as compared with that when 
|running in deep water. For most merchant ships 
'the maximum speed attained is below that which 
gives a speed length ratio value of .9, that is, the 


speed in knots does not exceed .9 X ¥ length in feet, 





and for these speeds, as has been pointed out by Mr. 
Taylor, deducing from Rota’s experiments, the 
general inference to be drawn is that the minimum 
depth of water permissible is expressed by the. for- 
mula 

10 x draught in feet x speed in knots 

length in feet 

Applying this general formula to Professor Sadler’s 
experiments, we find that in nearly all cases there 
is a fair agreement, as far as can be expected, when it 
is remembered that the break away of the shallow 
water curve from that obtained in deep water is a 
gradual one for these speeds and forms. Except for 
the fullest blocks, we may take the formula as being 
reliable, but for extreme blocks, such as one of his 
examples gives .848, the formula should have about 
6 in the numerator instead of 10, that is, the increase 
of resistance takes place much earlier in the very full 
block vessel. This may be true, but it should be 





depth in feet = 





noticed that the example which comes next in fulness, 
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| Fig. 2 


| 7.e., .722 block coefficient, is in general agreement 
| with Taylor’s formula, and thus for all but exception- 
| ally full forms the formula may be considered to be 
| confirmed by Professor Sadler’s investigations. 

The paper is not put forward as covering all the 
| ground, but it certainly confirms in all respects the 
| general conclusions already jaid down, and it should 
| be remembered that increase of resistance due to 
| shallow water is mainly dependent on speed, and that 
|a very full ship is rarely able to attain a speed in 
| shallow water at which the consequent effect of resist- 
| ance is of much importance. For merchant vessels 
| of finer form and greater speed it is often desirable 
| or even necessary, to know what will be the effect 
| on speed of a restriction in depth of water, and this 
paper forms a valuable addition, or rather, perhaps, 
extension, of the body of information already avail- 
| able to ship designers. 


| Relation of Power to Depth. 





Measured miles. 


Rockland. Princetown, Delaware. 
396ft. deep. 156ft. deep.'144ft. deep. 








L.H.P. 1.H.P. 1.H.P. 

| Battleship Michigan— 

| 450ft. x 80ft. x 244ft. drt. 

| 16,000 tons displacement. 

Speed: 12 knots.. ve 3,300 3,360 3,525 
i en 6,690 6,610 6,900 
i. 13,325 13,490 13,525 
ee 16,880 17,175 18,300 

T.B.D. Flusser— 

294ft. x 264ft. x 8ft. drt. 

690 tons displacement. 

Speed: 20 knots..  .. 2,510 2,600 2,600 
, 5,700 6,200 | 6,040 
ee, er eee 11,860 12,200 
32 --| 13,725 14,710 14,980 

T.B.D. Reid— 

294ft. x 264ft. x 8ft. drt 

690 tons displacement. 

Speed: 20 knots.. 2,220 2,080 2,225 
a 5,425 5,470 | 5,530 
30 10,610 11,050 | 11,275 
31 11,890 12,400 | 13,000 








THE CUNARD LINER LACONIA. 


A NOTABLE addition to the fleet of the Cunard Line 
is represented in the steamship Laconia, which left 
the Mersey on Saturday last, January 20th, on her 
maiden voyage to New York. The Laconia was 
launched on July 27th last at the Wallsend-on-Tyne 
shipyard of Swan, Hunter and Wigham Richardson, 
Limited, and, together with her sister ship, the Fran- 
conia, is, with the exception of the Mauretania, the 
largest steamship ever constructed on the Tyne, and 
is the second largest vessel launched in England last 
year. She is the third Cunard steamer from the 
Wallsend yard in the short space of just over twelve 
months. The Franconia was launched in July, 1910, 
and made her maiden voyage in February last. The 
Ascania was completed and entered the Cunard Com- 
pany’s new Canadian service in May last. And now 
the Laconia, which was built at Wallsend on the berth 
vacated by the Franconia, is completed and put to 
commercial service. 

Although not nearly so large in point of gross ton- 
nage, nor built with the object of attaining the un- 
rivalled speed of either the Mauretania or the Lusi- 
tania, yet the Franconia and Laconia embody suffi- 
cient features, especially in respect of their passenger 
accommodation, to enable them to take their 
place in the front rank of modern Transatlantic 
steamships. They may both be described as liners 
of the ‘intermediate ”’ class, as distinct from an 
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express or high-speed ship like the Mauretania, and 
they are both larger and faster than either the Ivernia 
or Saxonia. Both vessels will be attached to the 
Liverpool-Boston service, except for the winter 
season, when they will join the Cunard fleet cruising 
between New York and Mediterranean, Egyptian, and 
Adriatic ports. Upon her return from New York the 
Laconia will proceed to the Mediterranean, and follow- 
ing this will take her place with the Franconia in the 
regular Liverpool, Queenstown, and Boston service, 
being due to make her first trip from the Mersey to 
Boston on April 16th next. The leading dimensions 
of the new steamship are :—Length overall, 625ft.; 
breadth overall, 72ft.; depth from top of houses to 
keel, 90ft.: gross tonnage, 18,150 tons ; displacement, 
25,000 tons ; height of funnels above lowest furnace 


bars, 140ft.; diameter of funnels, 17ft. 6in.; and 
height of masts, 200ft. above the keel. Like her 


sister ship, the Laconia has been engined by the 
Wallsend Slipway and Engineering Company, Limited, 
and, as illustrations and particulars of the Franconia’s 
engines appeared in the August 5th, 1910, issue of THE 
ENGINEER, readers are referred to that notice for 
detailed information, the engines of both vessels being 
similar. It may, however, be convenient here to 
recall that the Laconia is fitted with two propellers, 
each consisting of four manganese bronze blades 
secured to a cast steel boss. Each propeller is driven 
by a four-crank quadruple-expansion engine having 
eylinders 33in., 47in., 67in., and 95in. 
respectively, with a stroke of 60in. 
fitted on the high-pressure, first and second inter- 
mediate-pressure cylinders, the low-pressure valve 
having an assistant cylinder. Both engines are 
dynamically balanced on the Yarrow, Schlick, and 
Tweedy system. Steam is supplied bv six large 


double-ended boilers having eight furnaces working 
under natural draught, the smoke being discharged 
through two funnels. 
water-tight compartments. 


The boilers are placed in two 
The stokeholds are large 
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| culinary appliances ; 
| trolling steam whistles, magneto clocks, and for 


diameter | 
Piston valves are | 
| steamship to be fitted with these anti-rolling tanks, 
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and cool, ample mechanical ventilation having been 
provided, in addition to the natural supply of air down 
the trunks, which are fitted with large cowl heads. 
To facilitate overhauling and repairs of the machi- 
nery. a workshop is provided adjacent to the engine- 
room, and this is replete with various machine tools. 
The ashes and clinkers from the furnaces will be dis- 
charged either through the ship’s side by means of 
Crompton’s atmospheric hoists or through the bottom 
of the ship below the water-line by means of Stone- 
Lloyd expellers. The electric installation consists 
of three engines and dynamos supplying current not 
only for lighting the ship throughout, but also for a 
variety of other purposes, such as operating the ventilat- 
ing fans, dough mixers, roasters, egg whisks, ice cream 
mixers, potato peelers, plate washers, and other 
also for operating hoists, con- 


navigating lights, wireless telegraphy, cargo clusters, 
&c. The Laconia is fitted with Marconi wireless 


| telegraphy and submarine signalling apparatus, while 


a system of water-tight compartments extends the 


'entire length of the ship. 


It is simply stating a truism to mention that all known 


| methods for the convenience and comfort of passengers 
| are embodied in Cunard steamers, while their reputa- 
| tion for stability and seaworthiness is unsurpassed, and 
| therefore the fitting on the Laconia of Frahm’s anti- 


rolling tanks to increase steadiness and reduce to a 
minimum any possible discomfort is of peculiar inter- 
est and significance. The Laconia is the first British 


although it is well to remember that the system has 
been in successful use for several months by the 
Hamburg-Amerika Line on its steamers the Corcovado 


| and the Ypiranga, trading between Hamburg, South- 


ampton, and Cuba and Mexico, and the steamship 
Victoria Luise, running between Hamburg, South- 
ampton and New York. This principle formed the 
subject of a paper read by Herr Frahm before the 


SECOND CABIN SMOKING-ROOM 





FIRST-CLASS DINING SALOON 











Institution of Naval Architects at their meeting last 
spring, a long abstract of which was published in the 
April 14th, 1911, issue of THE ENGINEER. 

In the trials of the Laconia sufficiently heavy seas 
were not encountered adequately to demonstrate 
the advantages of the anti-rolling tanks, but such 
evidence as has been obtained gives confidence in the 
belief that this further enterprise of the Cunard 
Steamship Company will be fully warranted by the 
increased steadiness of the ship when subjected to 
the most disturbing Atlantic conditions. As the 
apparatus is now under the constant observation of 
the Cunard Company’s naval architects’ department, 
valuable and convincing data will be available n due 
course. Briefly, this invention of Herr Frahm con- 
sists of two water tanks divided irito compartments 
placed amidships on each side of the ship, connected 
across the vessel at the top by air trunks, and at the 
bottom by specially constructed water passages. 
In the Laconia the tank—see the Supplement —is 
situated in the foremost thwartship bunkers, and 
extends over fifteeen frames, between frames 144 and 
160. This involved no interference with the arrange- 
ment of the ship. By means of a water-tight cross 
bulkhead the tank is divided into two unequal and 
absolutely independent compartments, the after part 
extending over nine and the forward part over six 
frames. The lower connections between the two side 
basins or lateral legs of the U are placed on the double 
bottom. The lateral basins are not water-tight at 
the bottom ; consequently the bilge is also filled as 
soon as the anti-rolling device is filled with water by 
pumps. The tanks are partially filled with water, 
and the movement of the ship is checked by the water 
flowing from one side to the other through the passages 
To provide for changes in the movement of the vessel, 
the water, which is always under absolute control, 
in the tanks can be regulated according to circum- 
stances. One or two compartments can be used as 
required by opening or closing valves fixed in the air 
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trunks. By completely closing the valves, the passage 
of air from one side of the ship to the other is pre 
vented, and the water in the tanks is thus maintained 
practically motionless. 

In the internal arrangements, as well as in graceful 
design, the Laconia is similar in all respects to the 
Franconia. She has the same spacious accommoda- 
tion, broad promenades, well ventilated and heated 
cabins; in fact, all those qualities that will ensure 
her being classed with the Franconia as one of the 
most popular of Transatlantic liners. There are 
seven decks, exclusive of the officers’ housing on the 
top. An excellent idea of the furnishing and scheme 
of decoration adopted in the several rooms will be 
gathered from the series of engravings given in our 
Supplement herewith. The arrangement on the 
Franconia of the first-class public rooms, including 
the verandah café, smoking-room, gymnasium, lounge, 
and writing-room on deck A (or upper promenade 
deck), has been repeated on the Laconia, as also have 
the many outstanding features embodied in the first 
of these two sister ships. 

The Laconia is classed 100 Al at Lloyd’s, with 
special survey, and conforms with the emigrant and 
passenger regulations of the British and American 
authorities. 


THE INSTITUTE OF METALS. 


THERE was a good attendance of members when the 
second day’s proceedings of the annual general meet- 
ing of the Institute of Metals opened in the Hall of the 
Institution of Mechanical Engineers, on January 
17th In the absence of the President, Professor 
A. K. Huntington occupied the chair. 

The first paper taken was that by Mr. Arnold 
Philip, entitled—‘“‘ A Contribution to the History of 
Corrosion ; the Corrosion of Condenser Tubes by 
Contact with Electro-negative Substances,’’ of which 
we give an abstract :— 


All condenser tubes through or round which sea water flows 
are corroded, but the nature of this corrosion varies very greatly. 
By far the greater number of such tubes are merely uniformly 
corroded over as much of their surface as is exposed to salt 
water. It is not, however, with cases of corrosion of this uni- 
form character that it is proposed to deal here. A certain 
small number of tubes, besides the uniform corrosion of their 
surface on the sea water side, also undergo a local corrosion 
or pitting. The general uniform surface corrosion, although 
doubtless undesirable, is comparatively harmless. It is the 
local corrosion or pitting which is the cause of trouble to the 
engineer. The following remarks must be understood as apply- 
ing specially to the relatively small number of cases in which 
localised corrosion occurs in condenser tubes made of Admiralty 
composition, namely, copper 70, tin 1, and zine 29 parts per cent. 

Within the last eighteen months, owing to the fact that the 
Corrosion Committee of this Institute decided to examine as 
a first step in their investigations the question of the corrosion 
of condenser tubes by sea water, a good deal more attention 
has been given to this particualr form of corrosion by the 
general technical public than had previously been the case, 
Nevertheless, it must not be forgotten that a very considerable 
amount of knowledge had already been accumulated by those 
whose duty it had been to deal practically with machinery 
involving the use of sea water condensers, and it is the author’s 
opinion that the cause for fully 90 per cent. of the cases of corro- 
sion observed in the establishments of the Royal Navy has 
long been known, and the methods of overcoming or neutralis- 
ing such corrosive action have also been experimented with, and 
that very effective protective devices have been employed 
for a long time back. It is, however, conceivable that more 
satisfactory preventive methods may be devised in the future, 
and it is to this end that the investigations of the Corrosion 
Committee will no doubt be largely directed. 

In the author’s opinion, then, the main problems which 
remain to be solved concerning localised condenser tube corro- 
sion are, first, the explanation of the cause of rather less than 
10 per cent. of the small number of cases which are now ob- 
served ; and, secondly, the device of a general means of pre- 





method of protector bars, &c., of zinc, aluminium, steel or iron, 
as at present employed. 

The 10 per cent. of the total cases of observed corrosion 
referred to above is considered to be rather an excessive estimate 
of the number which are found to be obscure in origin, and 
whose occurrence cannot be readily assigned to one of the 
more usual causes of corrosion. There are several reasons 
for this opinion, and among them is the difficulty of obtain- 
ing full and reliable information concerning the natural history 
of the occurrence. The necessarily high pressure under which 
engineering duties are nominally carried out renders it always 
difficult and sometimes impossible to fully state all the observ- 
able conditions under which a particular case of corrosion has 
occurred, and the omission of such details, it is considered, 
frequently cause such a case of corrosion to be classed as one 
of the 10 per cent. of obscure cases, whereas it should actually 
be classed amongst those whose origin is known. 

It is the engineers, who are actually responsible for the effici- 
ency and maintenance of condensers, who are able to provide 
the necessary information upon which an opinion can be formed 
as to the causes of observed cases of corrosion. In order to 
secure that such information is not overlooked at the time, it is 
very desirable that a suitable schedule of queries should be 
filled in. This course was proposed by the author in the dis- 
cussion on Admiral Corner’s paper* at the annual general 
meeting of the Institute held in January, 1911, and he is glad 
to understand that this proposal is now to be actively taken up. 

Notwithstanding the attention which has been concentrated 
by the Admiralty upon the question of the corrosion of. the 
condenser tube, it must be remarked that the actual percentage 
ot tubes in which this localised corrosion or pitting has been 
observed is extremely small. In short, one of the chief diffi- 
culties in studying the behaviour of condenser tubes under 
corrosion is due to the fact that the corrosion so seldom appears. 
In spite of the fact that some millions of tubes are in use in 
the Royal Navy at any given moment, the number of cases, 
as coming under the notice of the author, in which localised 
corrosion has been observed do not at present amount at the 
most to more than about two per annum. This freedom 
from corrosion must, it is considered, be attributed to three 
causes :—First, to the particular chemical ‘composition of 
the metal which has been selected for the manufacture of 
tubes. Secondly, to the very satisfactory manner in which 
tube manufacturers are able to produce tubes of the exact 
chemical composition specified. (In this connection it may 
be stated that during the past ten years only one case is known 
to the author in which the chemical composition of a corroded 
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tube could in any way be considered as not satisfying the 
specified limits, and in that particular case the 1 per cent. of 
tin had been omitted from the mixture.) The third cause to 
which freedom from corrosion of the condenser tubes used 
in H.M. service is to be attributed is undoubtedly the con- 
sistent manner in which the use of steel, iron or zine protector 
slabs and bars, &c., has always been insisted upon 

The protective action of iron and zinc in condensers in H.M. 
service has been made use of in several forms. It was origin- 
ally used in condensers in which the body was of cast or wrought 
iron, and the sea water passed outside the tubes, and was 
therefore at the same time in direct contact with the outside 
of the metal condenser tubes and the inside of the iron case. 
Under these circumstances the protection was very complete, 
and whilst corrosion of the steel or iron casing took place, 
the corrosion of the tubes was practically unknown. A par- 
ticular and remarkable case in which this protective action 
of a cast iron casing has been very clearly demonstrated is 
that described by Admiral J. T. Corner. Steel or zine pro- 
tector slabs and bars have been used attached inside the con- 
denser doors, or on the tube plates themselves, or some of the 
tubes of the condenser have been replaced by iron or steel 
or even zine rods, whilst in some condensers, built about four 
years ago, the bodies have been of metal of a composition 
closely approximating to that of the tubes, and the doors have 
been made of iron or steel. More recently condensers have 
been made with steel bodies. 

The presence of a so called electro positive protective metal 
such as aluminium, zinc or iron, is not, however, alone sufficient 
to prevent the corrosion of the condenser tubes immersed in 
the same bath of sea water. It is essential that there shall 
be a direct electrically conducting connection between the tubes 
and the protecting metal or metals, and that the protector 
metal and the condenser tubes shall be both immersed in 
the same electrolyte. It has been shown again and again 
that any want of a good electrical connection renders the pro- 
tective action of the iron, steel or zinc upon the condenser 
tubes quite nugatory. Where, however, the contacts of the 
protective metal with the tubes are satisfactory, corrosion 
does not occur. 3 

When condenser tubes have often been found to require 
renewal—and they are Wry rare—the trouble has been clearly 
shown to be due to the unsatisfactory character of the metal 
connection between the tubes and the protector bars. 

A further peculiarity of the small number of these cases in 
which corroded condenser tubes have been observed is the 
fact that in almost all the tubes the corrosion has occurred 
along the bottom of the inside of the tubes, and it is con- 
sidered that this indicates that the trouble has been set up 
by the contact of particles of coke, carbon or ferric oxide, or 
other conducting electro-negative solid materials deposited 
from the cooling water upon the inside bottom surfaces of 
the tubes setting up local galvanic action. Such action is, of 
course, increased when a condenser is not in use and the tubes 
remain full of sea water, for the particles then have time to 
settle out along the bottom line and give rise to the localised 
corrosion. 

If, on the other hand, the condenser is emptied of sea water 
when out of use, there would again appear to be a possible 
source of danger of corrosion along the bottom inside surface 
of the tubes, owing to the fact that this portion would be longest 
exposed to the joint action of salt water and air. : 

In either method of treatment, however, it is considered 
that these causes of corrosion could be minimised or altogether 
removed if it were found to be at all feasible to employ con- 
densers with vertical or strongly inclined tubes, and if every 
precaution were observed, to take up the cooling water from 
such positions as will give the least chance of ashes from the 
ash ejector, &c., being carried into the tubes. 

Mr. G. D. Bengough said that there were four or 
five definite conclusions to be drawn from Mr. Philip’s 
experience. In his opinion the electrolytic theory 
of corrosion was sufficient to account for practically 
all the cases of corrosion within his personal know- 
ledge. That was a very important point, because in 
certain quarters that theory had not received approval. 
The next point was that as far as Admiralty brass was 
concerned there were very few cases of corrosion to 
be explained apart from the ordinary causes of cor- 
rosion. This suggested the possibility of evolving a 
cheaper metal which would resist corrosion as well as 
Admiralty brass. 

Engineer Rear-Admiral J. T. Corner said it was 
clear from the paper that Admiralty composition 
tubes resisted corrosion when properly protected, 


|and therefore if in Admiralty practice corrosion of 





venting these and all other cases of corrosion superior to the | condenser tubes took place the users had only them- 


selves to blame. He recalled the time some years 
ago when there was a great deal of trouble with con- 
denser tubes, and the matter was a very serious one. 
It was not unusual for tubes to be entirely put out of 
action after a short use. Mr. Philip’s paper said 
nothing about the cases which they were unable to 
explain. 

Mr. T. Vaughan Hughes referred to the fact that 
all cases of corrosion in Admiralty tubes appeared to 
be along the bottom side in which the sea water was 
concentrated when the condenser was emptied. With 
regard to the effects of the presence of coal and ash 
dust, the electrolytic theory of corrosion appeared 
to explain a good deal. It would be interesting to 
obtain as much precise information as possible from 
those who dismantled the tubes as to the exact shape 
of the areas of corrosion. One could not help think- 
ing that the paper to be presented by Professor 
Carpenter on the inversion in copper zine alloys had 
some bearing on the points at issue, because it would 
take ten years to effect the changes in the consti- 
tuents of naval brass which Professor Carpenter had 
obtained in three months. This opened up the possi- 
bility of changes in the constitution of alloys hitherto 
unsuspected taking place, and it would be interesting 
to fathom the point by microscopic examination of 
defective tubes. 

Mr. A. E. Seaton called attention to the fact that 
there were no complaints of defective tubes in H.M. 
services as long as the mixture contained a small 
amount of tin. He thought there was a great deal 
of force in what Mr. Philip said as to the effects of 
drainage. In a case he had investigated at Grimsby 
the circulating water had been drawn from that part 
of the dock near the coal hoist, and it seemed probable 
that the presence of the coal dust in the water might 
have had a serious effect upon the tubes. In the 
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Navy the greatest care was taken to protect the tubes 
from scavenging action. It had been pointed out 
that where dependence had been placed upon the 
iron of the condenser on the water side, the action 
on the iron had been more severe than any action on 
the brass. The investigations which had taken place 
had undoubtedly brought matters nearer home on 
the condenser tube problem, and the lines which 
Mr. Philip was following of looking into causes 
rather than effects would help the work of the Cor- 
rosion Committee. He had great hopes from the 
work which was now to be put in hand, and he 
thought there was a prospect that within a short 
time we should know the causes, as well as we now 
knew the effects, of corrosion on brass tubes. 

Mr. Anderson said he had had considerable expe- 
rience of questions in connection with corrosion, and 
with regard to the broad lines of the means of pre- 
venting corrosion, there was reason to believe that 
the solution of the problem would be found in an 
electrical method, and in conjunction with other 
workers he (Mr. Anderson) was engaged in experi- 
ments on that line. There certainly was no 
scarcity of local corrosion in condenser tubes, and 
during the last three months he had had experience 
of sixty to seventy cases in many of which protective 
devices as mentioned by the author were in use. A 
large proportion of these had been in power stations 
and in the mercantile marine, but an appreciable 
proportion of the tubes had been of Admiralty 
mixture. It might be taken as proved that although 
such cases were rare, the Admiralty mixture tubes 
were still liable to corrosion and pitting in the absence 
of an electro-positive mass. He fully endorsed the 
view that no matter how efficient the protective mass 
might be its effect could not be attained unless good 
electrical contact existed between the tube to be pro- 
tected and the protective mass. In the system in 
which he was interested the plan adopted was to 
provide each tube with a soft metal washer placed in 
the stuffing-box on the top of the ordinary packing, 
which when screwed up afforded ample contact 
between each separate tube and the tube plate. It 
would also be of interest if the author could give any 
particulars of the current communicated to the 
tubes by the protective blocks employed. He had 
recently been watching the behaviour of blocks of 
special material fitted to a condenser in such a way 
that the current generated could be measured. The 
results showed that the current generated per block 
ranged from } an ampére to 1} ampéres, and that the 
average current in the condenser was about at the 
rate of 1 ampére per 1000 square feet of surface. 

Mr. E. Rhead pointed out that no notice had been 
taken of the possibility of electrical disturbance 
being set up by gas liberated from the water passing 
through the condenser coming in contact with the 
metal. There was evidence that the point was of 
the utmost importance. Another subject raised 
recently related to the corrosion of propeller blades. 
That fell within the same category, the pits on the 
propeller blades being at points of low pressure and 
exactly where gases from sea water would be liberated. 

Mr. Philip briefly replied on the discussion. It was 
the fact that 90 per cent. of the cases of which he had 
experienced could be explained on the electrolytic 
theory of corrosion. There was, however, another 
factor, and that was the exposure of the bottom of 
the tubes to sea water and air when the condenser 
was standing idle. The unexplained 10 per cent. of 
cases of corrosion were, of course, very important, 
and he hoped it would not be thought that he was 
discounting their importance. With regard to the 
investigation of the Corrosion Committee. he hoped 
the Committee would include in its list questions 
relating to the condenser when out of service. 

A cordial vote of thanks was accorded to the author 
on the motion of Professor A. K. Huntington. 

Professor H. C. H. Carpenter then read his paper 
‘Further Experiments on the Inversion at 470 deg. 
C. in Copper-Zine Alloys.” 

In this paper it is shown that the so-called beta constituent 
in copper-zine alloys is to be regarded below 470 deg. Cent. 
as an extremely minute and uniform complex of alpha and 
gamma particles. Its structural stability is so remarkable 
that even after six weeks’ annealing at 445 deg. Cent. no appre- 
ciable coalescence of these particles has been observed in an 
alloy of exactly the eutectoid composition. When, however, 
a few crystallites, either of alpha and gamma, are initially 
present in an otherwise pure eutectoid alloy, then on annealing 
at 445 deg. Cent. this stability is comparatively easily destroyed. 
These crystallites constitute nuclei for the deposition of alpha 
and gamma, as the case may be from the mixture, and eventu- 
ally in both cases the final result is the same, viz., coarse alpha 
and coarse gamma, which can be seen with the naked eye, 
which have characteristic colours, viz., alpha, pale gold, and 
gamma, pale bluish-grey, and which have the same etching 
properties. 

Mr. O. F. Hudson said that the paper was largely 
a reply to the criticisms made when the author first 
brought up the subject, but his point appeared from 
the beautiful micro-photographs which accompanied 
the paper to be fully proved. 

Dr. A. G. Gwyer was of opinion that the evidence in 
favour of Dr. Carpenter’s hypothesis was almost 
overwhelming. Last year there were two possibili- 
ties, the eutectoid theory and polymorphic theury. 
but Dr. Carpenter had now proved his case. 

Dr. Walter Rosenhain expressed his satisfaction 
with what had been accomplished, he being one of 
those whose criticisms had assisted to bring about 
this result. As far as the paper itself was concerned, 
there really was very little room for discussion, as the 
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whole thing worked out so completely. He would 
ask Dr. Carpenter, however, what evidence he had 
for departing from the ascertained diagram of Shep- 
herd ; that was a course which ought not to be taken 
without very definite reasons. 

Mr. G. D. Bengough said that he had all along been 
convinced that Dr. Carpenter’s explanation was the 
right one, and his experimental evidence now pro- 
duced had strengthened that belief. He noted that 
the change from the alpha condition to beta plus 
gamma was a very rapid change; it was only the 
segregation of alpha and gamma into definite crystal- 
lisation which was so slow. He would like to know 
how that was related to the mechanical properties. 
He would imagine that if the action was rapid there 
ought to be a fairly abrupt change in the mechanical 
properties at 475 deg. Cent., whereas, if the action 
were slow, it would take some time for the change in 
mechanical properties to develop. 

Mr. F. Johnson pointed out that in some experi- 
ments carried out by Webb on locomotive fire-box 
stays, he employed Muntz metal stays screwed into 
the copper plate. It was found that some diffusion 
would take place at the temperature of the experi- 
ment, and cause diffusion of the zinc into the copper 
of the fire-box plate. There might be found in that 
circumstance, regarded in the light of Dr. Carpenter’s 
paper, one reason for the mechanical instability of 
fire-box stays. 

Mr. E. A. Thorne Jooked at Dr. Carpenter’s theory 
in the light of experience with 70-30 brass c irtridge 
cases spontaneous splits. It was very import- 
ant to the manufacturer to have an explanation of 
that trouble. He personally had always regarded it 
as arising out of a condition of the amorphous phase, 
and the tendency for the material to recover its 
natural or soft condition. That was his theory of 
spontaneous splits in such cases. It sometimes did 
not occur for four or five years, but in other eases it 
happened a few months after manufacture. Loco- 
motive boiler tubes had been known to split within 
three years. It would be interesting to know how 
long it would take to split up the alpha in 70-30 
brass. 

Professor A. K. Huntington said he had, contrary 
to other speakers, to make one or two criticisms. One 
referred to the absence of mechanical tests of any sort 
in support of the drastic changes which it was said 
had taken place. He looked at things from the prac- 
tical point of view, and that was a decided omission 
from the paper. There were other matters which 
required further explanation. Some work he had 
been doing during the past few weeks was likely to 
throw a good deal of light upon the points at issue, 
and he hoped to bring the subject before the next 
meeting of the Institute. 

Dr. Carpenter said that the research was still being 
continued with the view to the investigation of the 
points involved upon the practical side. He had 
obtained some further interesting results which were 
not quite complete, and he hoped to present them in 
September next. He would reply fully in writing on 
the discussion. 

A hearty vote of thanks was accorded to Dr. Car- 
penter for his interesting contribution. 

The next paper taken was that by Professor T. 
Turner: “The Behaviour of Certain Alloys when 
Heated in Vacuo.” 

Mr. C. O. Bannister said that the paper was one of | 
considerable interest, but one or two of the tables | 
were a little confusing. He did not think that the 
author’s method of refining copper by this process 
was likely to be carried out on a large scale. 


Sir Gerard Muntz said he was much impressed by | 
the fact that in this case the zinc had been entirely | 


separated out of the copper residue; investigated 
microscopically, this should have a bearing on the 
mechanical strength of metals for practical purposes. 
it was possible that something might be done with 
such a process on the manufacturing side. 


Dr. W. Rosenhain said that the whole question of | 


the volatility of metals was very much in the air at 
the present time. Some work was being done at the 
National Physical Laboratory, but the results were 
not at present available for publication. The vola- 
tility of metals was not, he would point out, alto- 
gether dependent upon heating in vacuo, but could 
be observed under atmosphere, although the process 
was then a longer one. Sir Gerard Muntz had sug- 
gested the microscopical examination of material 
so produced. He had had examinations made of 


such material and it did not differ in any way from | 


material formed in the ordinary way onre-combination. 

Mr. T. Vaughan Hughes referred to his connection 
with the work of producing high vacua for the early 
incandescent lamps when the volatility of metals 
came prominently under his notice. A point he 
desired to make was that even platinum would vola- | 
tilise in a vacuum, and the conclusion was reached that | 
it was impossible to expose metals under such a con- 
dition even at low temperatures without volatilisation | 
taking place. It was quite easy to evaporise zinc 
out of brass without a vacuum, but what had been dis- 


difficulties which had been met with in practice. 

Professor Turner, in replying on the discussion, 
said it was only suggested that the method would be 
applicable to good copper which had been refined. 
With regard to the temperature required for refining 
zinc, this was as low as 500 deg. C., and there should 
not be any difficulty in realising that condition. The 
1200 deg. C. required for the distillation of zinc and 
copper occurred in cases where it was desired to obtain 
chemical quantitative separation. That temperature 
would not be necessary for large scale working. He 
was much interested in the suggestion put forward 
by Mr. Ridge as to the practical application of the 
process, and he certainly had a great hope that it 
might be commercially applied for the treatment of 
complex material. He need not say, perhaps, that 
the object of such a method as applied to zine ores 
was not to get rid of the zine but rather to base their 
expectations of commercial success on the separation 
of the zine. 

The next paper presented was by Mr. G. D. Ben- 
gough: “A Study of the Properties of Alloys at 
High Temperatures.” 


In it a series of tensile tests on selected metals and alloys 
are described. The tests were carried out at temperatures 
varying from the ordinary temperature to the neighbourhood 
of the melting points of the materials used. A special form of 
apparatus was used for the tests, and a full description of it 
is given in the paper. It consists of a vertical electric resist- 
ance furnace in tubular form wound with platinum wire, two 
thermo couples in contact with the bar being used to measure 
its temperature. A number of unexpected results were ob- 
tained. The curves showing the variation of mechanical pro- 
perties with temperature show certaig “‘ mechanical critical 
points” in the neighbourhood of which the direction of the 
curves alter rapidly, and this phenomenon occurs even in the 
case of commercially pure metals such as copper and aluminium. 
The stress and strain curves of the pure metals show changes of 
direction which are most abrupt at a temperature of 650 deg. 
Cent. in the case of copper, and at 395 deg. Cent. in the case of 
aluminium. These points may be referred to as ‘ mechanical 
critical points,” to distinguish them from the well-known 
thermal critical points of metals and alloys. Now the pure 
metals copper and aluminium exhibit no thermal critical points 
at temperatures corresponding to the mechanical critical 
points, and we must come to the conclusion that there is no 
necessary relation between the two sets of phenomena. Further, 
the only changes that take place in the microstructure of these 
pure metals as the temperature rises are the increasing crystal 
size, and the removal of the amorphous material formed in 
and around the crystals as the result of cold work, contraction 
strains, &c., on the metal. The conclusion, therefore, appears 
to be inevitable that there are certain powerful factors, hitherto 
unrecognised, which profoundly affect the mechanical pro- 
perties of pure metals and alloys, and which have no relation 
that has yet been traced to their phase relationships. It would 
appear that the presence of unstable and non-crystalline sub- 


eal properties of metals and alloys at ordinary and moderate 
temperatures. If this reasoning be not accepted, then some 


described. In the last May lecture delivered before this Insti- 
tute, Beilby drew attention to the importance of amorphous, 
vitreous and unstable substances in commerce, and instanced 
glass as a case in point. Is it not possible that such substances 
are of equal importance in the case of all metals handled, used 
or worked at any temperature removed by more than a com- 
paratively short range from their melting points? If this 
be so, then the attention of metallurgists must in the future 


systems than it has been in the past. 


to be under some misapprehension as to the real 
character of Muntz metal. 





cent. of copper was not true Muntz metal. It was 
| interesting to note that with regard to what was 
| properly class B Muntz metal, the author had as the 
result of scientific research reached the same con- 
clusion which had been arrived at from works expe- 
| rience as to the extreme difference in the elongation 
| and ductility of class B, as compared with real Muntz 
metal Those indications were accepted in the works 
as one of the first signs that the metal contained too 
much zine. Mr. Bengough’s metal B_ contained 
39.43 per cent. of zinc, which was high. Such metal 
rolled like butter. With 61 to 62 per cent. of copper 
compared with the 59.52 per cent. in this case the con- 


| 


possible explanations on several points. His own 
would give a longer life and much better results than 
the extruded rod. It was true that as good mechani- 
cal tests and elongation might be obtained from the 
latter in the first instance, but some change took 
place subsequently with relation to 
structure, which the paper helped to explain, and 
which caused the extruded rod to be less reliable 


puzzle to users of such rods. 
Dr. Rosenhain said his main criticism was that 


taken into account, and this might materially affect 
the shape of the curve. Then the rate of loading | 
had, he believed, a vital effect upon the results | 
| obtained. The influence of inter-crystalline structure | 
| had latterly received a great deal of attention, and the | 
‘theory had been advanced that there must be an | 
|amorphous cement between the crystals. It was 
suggested that this could not exist at high tem- | 
peratures. He disagreed with that view. If the 
| curve of tensile strength of a special amorphous 





stances is the most important factor in determining the mechani- | 


cause other than phase changes must be sought in explanation | 
of the remarkable experimental facts that have been now 


be concentrated much less exclusively on the study of stable 


Sir Gerard Muntz said that Mr. Bengough appeared 


It had always been | 
accepted that anything containing less than 60 per | 


ditions were reversed. Mr. Bengough’s paper offered | 


experience led him to believe that the rolled rod | 


crystalline | 
than the rolled rod. The matter had always been a | 


the effect of oxygen upon the alloys had not been | 





Mr, Bengough, but the research was not yet suffi- 
ciently complete for publication. 

Professor T. Turner said that the research appeared 
to suggest an explanation of the fact that the tensile 
strength of cast metal gradually fell as the tempera- 
ture rose, the reason of which had long been a 


mystery. This investigation threw some light upon 
problems connected with worked hardness. ‘The 
amorphous inter-crystalline structure had its origin, he 
believed, in the action of work between the different 
crystal areas. It was not possible as a general rule, 
however, to more than double the tensile strength 
of the material in the cast state. With regard to 
the theory put forward more work would have to be 
done, but it was probable that Dr. Rosenhain was 
right in thinking that the amorphous film did not 
disappear at high temperatures, and indeed a recent 
contribution on the structure of iron could be cited 
in proof of the fact that the amorphous film increased 
at high temperatures. 

Mr. E. Rhead was of opinion that the work done 
was of great value. If it were true, as suggested by 
Mr. Hudson, that the “cry” of metals was due to 
the condition of complete re-crystallisation, then the 
“ery ”’ should be associated with annealed specimens 
of material of uniform composition. If that were the 
ease, the fact would probably determine whether the 
‘““ery’’ was due to the passage of the amorphous 
matter into the crystalline condition, or if another 
explanation had to be sought. If the inter-crystal- 
line material was truly amorphous, then the change 
to the crystalline state could only take place at the 
temperature of recuperation, and the strength due 
to the amorphous condition should not be reduced 
until the temperature of recuperation was attained. 

The author reserved his reply on the discussion, but 
was the recipient of a hearty vote of thanks from the 
meeting. 

Dr. Rosenhain then presented a paper on 
Nomenclature of Alloys.” 

Mr. A. E. Seaton said the paper dealt with practical 
difficulties, and he suggested that the Institute should 
appoint a committee to establish a nomenclature for 
copper and other alloys. 

Sir Gerard Muntz said that this was not a scientific 
but a commercial question. There was general con- 
fusion between manganese bronze and manganese 
| brass, gun-metal and naval brass. The non-ferrous 
metal trade had experienced difficulties with regard to 
nomenclature to an alarming extent, and speaking as a 
| commercial man he would be only too glad to assist 
| the proposed committee of the Institute in drawing 
up a standard nomenclature. 

Professor A. K. Huntington (the Chairman) said 
| that the Council would give the matter their considera- 
|tion. The general feeling clearly was in favour of 
the question of nomenclature being made the subject 
of inquiry. 

Mr. R. H. Greaves then presented a paper on: 
“The Influence of Oxygen on Copper containing 
Arsenic or Antimony.” 


| 


“ 


The 





The experiments described in this paper were made to deter- 
mine the influence of oxygen on certain mechanical and 
physical properties of copper containing either arsenic or 
antimony in quantities up to 0.5 per cent. A number of 
comparative tests in which the metals were cold-rolled down to 
| 0.02in., or drawn into fine wire, showed that with increasing 
arsenic the metal may take up more and more oxygen without 
suffering deterioration in its capacity for rolling. This quan- 
tity of oxygen increases from about 0.05 to 0.2 per cent. as 
the arsenic increases from 0 to 0.2 per cent., then more slowly 
to about 0.28 per cent., with 0.5 per cent. arsenic. Above 
this point the malleability falls off, and with still more oxygen 
the metal becomes “ cold-short.’”” The action of oxygen on 
copper containing antimony is similar, but in this case a small 
quantity—about 0.1 per cent.—effects a distinct improvement 
in the malleability of the metal. The ductility was similarly 
affected by oxygen. Tensile tests on the case metals showed 
that increase in oxygen from 0.15 to 0.4 per cent. caused a 
rapid diminution in elongation ; the effect on the maximum 
stress was not marked. 


Sir Gerard Muntz said that it was useless to consider 
the effect of arsenic unless the proportion of oxygen 
| was also taken into consideration. To a large extent 
Mr. Greaves’ experiments confirmed his (Sir Gerard’s) 
| own experience, but he had expected to see the whole 

of Mr. Greaves’ oxygen figures with the decimal 
shifted a point to the left. With an arsenic content 
| of .5 he would expect to have the oxygen from .02 to 
.015. With higher percentages of oxygen there was 
|a tendency to increase the tensile strength, but to 
| lower the elongation of the material very rapidly. If 
the oxygen were reduced below .015 per cent. a very 
| ductile material was obtained, which was very soft 
| and of very little practical value. 

Mr. L. Archbutt (Midland Railway) did not think 
| that by the author’s method of weighing the water 
there was any gain in accuracy, and certainly there 
was a great deal more labour and trouble involved. 
|He did not quite understand whether Sir Gerard 
Muntz desired the railway companies to specify the 
amount of oxygen. If the railway companies did 
| specify the oxygen content such a _ specification 
would be very difficult to work to. Something must 
| be left to the manufacturer ; if they specified the 
| arsenic content they left the oxygen to the manu- 


covered was that there was a combination of gases | | substance like glass were plotted against that of a | facturer ; if they specified mechanical tests very fully 


which would to a great extent prevent that action. 
These were the lines upon which he had been working. | 

Mr. H. M. Ridge referred to the refining of zinc 
which was being carried out on quite a large scale in 
Norway and elsewhere. Professor Turner’s method 
might perhaps be the means of overcoming certain 





| purely crystalline substance and compared, it would 
be found that the two curves indicated that the 
inter-crystalline coment became viscous and promoted | 
the internal slip of the crystals. There were evi- | 
dences in support of that contention obtained from 








experiments on different lines to those followed by | 


| they refrained from specifying other tests. In the 

|ease of spring steel, if the railway company gave a 
complete chemical specification, they left out the 
mechanical specification. It was not wise to specify 

| too much. 

| Sir Gerard Muntz said that manufacturers did not 
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want engineers to specify any more than they did at 
the present time ? 

Mr. F. Johnson said that manufacturing firms 
having the services of expert refiners experienced 
little trouble in controlling the percentage of oxygen, 
although it was far from being a simple operation. 
What did cause trouble at times was the influence of 
accidental impurities. The author had chosen 
arsenic and antimony with which to experiment, 
That was certainly a wise choice. The author’s 
results confirmed what he had pointed out on several 
oceasions, Viz., that oxygen effected a great improve- 
ment in copper containing antimony as regarded 
both hot and cold rolling. He had experience of 
copper, containing over 3 per cent. antimony and 
.04 per cent, oxygen, which it had been possible to 
draw into wire. Tensile tests of cast copper were 
always unsatisfactory ; tests onthe wrought material 
were far more valuable. The author's statement 
that ‘increase of oxygen showed no definite effect 
on the tensile strength’ could not be applied to 
wrought material. With regard to electrical con- 
ductivity, he entirely agreed with Peters, that the 
very highest conductivity tests were yielded by copper 
which contained no determinable oxygen. The 
proportion of cuprous oxide found in good refined 
copper did not appreciably diminish its conductivity. 
In his paper the author stated that the presence 
of oxygen in the arsenic series lowered the con- 
ductivity, and that in the antimony series it raised 
the conductivity. That seemed to bear out the con- 
tention that in such arsenic-oxygen copper alloys the 
oxygen existed free CuO,, and the arsenic was in 
solid solution, in which condition it naturally had its 
maximum effect on the conductivity. In the case 
of antimony, some of the antimony seemed to be 
prevented from passing into solid solution and united 
with the oxygen. 

The author briefly replied to some of the points 
raised, but reserved his reply to others, 

A paper was also presented by Mr. F. Johnson, 
M.Sc., on “ The Effect of Tin and Lead on the Micro- 
structure of Brass,” in which the author records the 
results of experiments made with the object of ascer- 
taining the structural relations which exist between 
lead and tin when present in brass where the ratio of 
copper to zine is 2:1. 

The paper, given in abstract below, by Professor 


Carl A, F. Benedicks, ** A Metallographic Hygro- 
scope,’ Was taken as read. 
Whilst making some experiments upon a zine-antimony 


alloy in quite a different connection, one of the authors (B) 
observed that on attempting to etch a ground and_ polished 
specimen of an alloy with 9 per cent. zine with gaseous hydro- 
chloric acid, by simply holding it for some thirty seconds over 
a vessel containing the ordinary aqueous solution of the acid, 
instead of attacking the polished surface evenly and uniformly, 
the acid vapours condensed upon it in separate minute drops. 
Kach of these drops, if allowed to evaporate under ordinary 
atmospheric conditions, leaves behind a thin layer displaying 
bright interference colours. The first rather striking point 
to be noticed is that these interference colours are by no means 
constant. The direct cause of the colour changes was traced 
to the vicinity of the hands ; on bringing one finger up to the 
specinen from a distance, the interference rings suddenly 
changed to a higher order, the change being accompanied by 
a most characteristic play of colours. This was particularly 
noticed on those drops which happened to be upon the eutectic 
portions of the alloy. This phenomenon is evidently due to 
the fact that the metallic chloride formed in every drop remains 
as a highly hygroscopic thin film, the thickness of which must 
be a function of the hygroscopic conditions obtaining in the 
surrounding air. The specimen from this point of view can 
be regarded as rather a sensitive hygroscope. 

The meeting terminated with the customary votes 
of thanks. 


AERIAL ROPEWAY FOR A SHROPSHIRE 
QUARRY. 


One of the most interesting wire ropeways recently 
constructed in Great Britain is that at the Clee Hill Granite 
Company’s quarries, which are situated on the range of 
Clee Hills, in the south-eastern corner of Shropshire, near 
its junction with the counties of Hereford and Worcester. 
These quarries are at an altitude of about 1300ft. above 
sea level, and there are two separate works, named thie 
Granite Quarries and the Catherton Quarries, nearly two 
niles apart, with a series of workings at various levels. 

Having for forty years past devoted its energies to the 
quarries on the western extremity of the hill, the Clee Hill 
Granite Company made a beginning some two or three 
years ago with extensive works on the eastern side, at 
Catherton. Clee Hill stone is a basalt constituting a 
capping to the coal measures which were, at one time, 
extensively worked in the neighbourhood, but which are 
now only tapped for local consumption, and mainly for 
the requirements of the quarries. The rock is one of four 
varieties of basalt, and it was the hardness of the stone 
which gave rise to the word ‘ granite” in the company’s 
title. It extends right through the hill from the granite 
quarries to the Catherton workings, about two miles dis- 
tant, and the supply is practically inexhaustible. The 
present annual output from the older quarry is about 
150,000 tons, whilst the plant at Catherton is capable of 
dealing with about 3500 tons per week. 

The main problem which the company had to face in the 
Catherton quarries was the transport of the stone to the 
nearest line of railway. It was ultimately decided to pro- 
vide an aerial ropeway, approximately 3} miles in length, 
in order to connect with theCleobury-Mortimer and Ditton 
Priors Light Railway, which has a length of about 12} 
miles, and is worked by the Great Western Railway Com- 
pany. This ropeway was designed, constructed and 
erected by John M. Henderson and Co., of Aberdeen, and 
the system employed is that by whicha single endless wire 
rope performs the dual function of supporting and trans- 
porting the loads, ‘The rope is led round a driving pulley, 
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arranged to revolve in a horizontal plane at one terminus, 
thence over grooved pulleys carried on compensating 
beams on the outgoing side of a trestle and angle station. 
At the unloading station the rope is carried round a strain- 
ing wheel and passes thence to an upper terminus over 
grooved pulleys on the trestles and angle station. A 
profile and plan of the ropeway are given in Figs. 1 and 2. 
No fewer than 270 skips, each capable of holding a net 
load of 10 ewt. of broken stone, are provided. The skips | 
are semi-cylindrical in form, 3ft. 3in. in Jength, 3ft. in 
width, and Ift. 8in. in depth at the centre, and are made of 
steel plates bent to shape and riveted together, having a 
reinforcing band of iron round the outside edge of the | 
mouth, They are slung on two trunnions, one at each end, | 
and are arranged so that the contents may be easily 
emptied, A simple catch is provided on each skip by 
means of which it is secured in the normal position during 
transit and at all times except while being tipped. The 
form of clip used for attaching the skips to the rope is 


| 


| 3ft. 6in., transmits power through a train of gearing to the 
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and is 10ft. in diameter. The rim of this wheel is provided 
with two grooves filled with hardwood, and the rope lies 
directly in one of these grooves. The driving station is 
surrounded by a platform. 

The motive power required to drive the ropeway is 
derived from one of Henderson and Company’s com- 
pound inverted steam engines, having a high-pressure 
cylinder of 8in. diameter, a low-pressure cylinder I4in. 
diameter, and a stroke of I8in. The engine, which is 


| supplied with steam at 120 Ib. pressure from a locomotive 


type steam boiler 16ft. 3in in length, diameter of barrel 


vertical shaft, on which the driving wheel is keyed. A 
friction clutch is provided to permit of the ropeway being 
set in motion or brought to rest. 

In order to obtain the maximum economy in the cost 


| of loading the stone into the skips, it was found to be expedi- 
'ent to provide a short line extending from the driving 


station to the quarry. This extension is about 230 yards 
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shown in theYdiagram, Fig. 3. These clips are of the | 
“toggle”? pattern, and are furnished with means of 
adjustment by which, should the jaws owing to wear be 
unable to hold the rope, they may be set more closely 
together. The skip is suspended from the body of the clip 
—which is called the carrier—by means of a bifurcated arm 
or hanger, in hooks in the lower ends of which the trun- 
nions of the skip rest. As will be seen, the connection 
between the arm and the carrier is such that, whatever the 
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Fig. 1i—-PROFILE OF THE ROPEWAY 


in length and is called the secondary ropeway, and a series 
of shunt rails or short sidings are arranged on it. By means 
of these the skips are released from the rope where required 
and taken to the various points to be filled. This arrange- 
ment of passing places constitutes, it is pointed out, an 
improvement on the usual method of placing all the skips 
on a single shunt rail. All broken material, viz., macadam 
and chippings, after being screened and sorted, passes 
through shoots directly into the skips. Convenient 





angle of inclination of the rope may be, the hanger will 
always depend from it in a vertical position, or approxi- 
mately so. 

pins are provided on each carrier. ‘These pulleys engage 
other stations. The disposition of these shunt rails in 
relation to the rope is such that, on entering a station the 
clip and the skip depending from it are raised gently until 
they are clear of the rope. This is effected by inclining 


Two grooved pulleys arranged to revolve freely on | 


with fixed rails, called shunt rails, placed at the termini or | 


arrangements for loading setts, rough stone, &c., are also 
| provided. After being loaded, the skips pass along the 
shunt rails back to the rope, thence round the end of the 
| secondary ropeway to the driving station, where they are 


| diverted to the main ropeway. 

A factor which influenced the decision to lay down the 
secondary ropeway was that extensions, leading to other 
quarries or places where work might be carried on at 
some future date, could be made at any time without 
disturbing anything that had been installed or very 


| 
| 
} 
| 
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Fig. 2—PLAN OF 


the end portion of the shunt rail and utilising the momen- 
tum or energy stored up in the skip. The skip is only 


to cause the jaws to be clear of the rope. When leaving a 
station the skip is lowered gradually by a reversal of this 
operation, and the jaws automatically close and grip the 
rope. 

The wire rope, which is of best plough steel 3}in. in cir- 
cumference, and was manufactured by Edge and Sons, of 


sisting of thirteen wires, viz., seven outside wires, five 
inside wires, and one core wire. The mechanical tests were 
as follows, viz.:—Tensile strength, 95 tons per square inch, 
or 2137 lb. per wire; minimum number of torsions in a 
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Fig. 3-ROPE GRIP, CARRIER, AND TIPPING SKIP 


length of 8in., twenty-nine complete turns. The chemical 
analysis of the wire is in the following proportions :— 
Carbon, -65; silicon, -040; phosphor, -035 ; manganese, 
-068 ; sulphur, -039. The breaking strain of the rope is 
about 41 tons. The weight of rope used was about 35 
tons, and it was delivered to the site in four lengths coiled 
on large wooden drums, off which it was run directly into 
position on the line. The four sections of the rope are 
coupled together by means of “‘ long splices,” the length of 
a splice from one end to the other being about 50ft. 

The driving station is situated at the highest point of the 
ropeway. It is a heavy structure made of steel sections, 
riveted or bolted together. The driving wheel is secured 





on a vertical shaft at a height of 17ft. Gin. above the ground 


raised vertically two or three inches, or a sufficient distance | 


Shifnal, Shropshire, is composed of six strands, each con- | 
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THE ROPEWAY 


materially interfering with the regular working of the 
ropeway. ‘The secondary ropeway is driven from the 
same power station and by means of the same engine 
| as the main ropeway, the second groove in the main driving 
wheel already alluded to being for the purpose of work- 
ing the rope of the secondary line. 

Between the driving station at the Catherton quarries 
and the lower terminus at Detton Ford on the Cleobury— 

| Mortimer Railway, the rope is borne on fifty-five trestles, 
varying in height from 30ft. to 58ft. above the ground, 
| so as to give a minimun clearance between the bottom 
of the skips or buckets and the ground of 14ft. The aver- 
age distance between the trestles is 300ft., and the largest 
span is 350ft. The trestle structures are square in plan. 
| They are tower-shaped and contract towards the upper 
/end. They are constructed entirely of steel, the corners 
being of angles. There is diagonal bracing, also of angles, 
on each of the four sides. At the upper extremity of each 
trestle there is a cross piece made of section steel channel, 
arranged at right angles to the line of the ropeway. This 
| cross piece is secured to the corner angles by means of 
gusset plates and bolts, angle iron brackets being also 
fitted at each side for the purpose of stiffening it. The 
brackets on which the compensating beams are pivoted 
are bolted to the extremities of the channels. These 
| brackets are fitted with adjusting screws by means of 
which they can be slewed slightly in either direction im 
order to bring the, pulleys into line with the rope. 

Each trestle is provided with an iron ladder to afford 
access to the mountings and pulleys for oiling, &c. On 
the loaded side of each of the trestles there is a group of 
four grooved pulleys. These pulleys are carried on com- 

| pensating beams so arranged that the load is distributed 
equally to each sheave. On the unloaded side of each 
trestle there are two pulleys which are mounted on a 
| balance beam for the same purpose, namely, to divide 
| the load equally between the two. The diameter of these 
pulleys is 20in. at the bottom of the groove. They are 
made of cast steel. They have gun-metal liners and _re- 
| volve on mild steel pins. The pins are fixed into eyes 
formed in bosses in the ends of the compensating beams. 
In this installation it was found to be necessary to 
make one bend, and, therefore, at a point three miles 
from the Catherton quarries, an angle station has been 
| inserted. The rope is continued through the angle station 
| without a break. There is a train of guide pulleys at 
| each side of the angle station. The pulleys are placed 
| on their sides, and are arranged so that the rope is caused 
| to take an easy sweep or bend of i43deg. The skips are 
| released trom the rope by means of shunt rails, and are 
| replaced on the rope, after passing over these rails, in 
a similar manner to that already described in connection 
with the termini. The structure of the angle station is 
;}made of mild steel sections with diagonal stiffening 
| tracing. Buttresses, also made of steel, are placed in 
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the inside of the angle to resist the overturning moment | due to slides has to be removed than has been estima- 


due to the bends in the rope. A platform is carried on 
each side of the angle station. 

Of the fifty-five trestles in the line there are forty-four 
between the Catherton quarries and the angle station, 
and eleven between the angle station and the terminus 
of the railway. The terminal station at the railway end 
has also the tension gear for the ropeway incorporated 
with it. The dimensions of this terminus in respect 
of length, breadth and height were greatly increased in 
order that the shunt rails for theskips should be made 
to encircle large bins required at that point for the purpose 
of holding a stock of stone in the form of macadam and 
chippings in various grades of size. The overall length 
of the combined structures is about 230ft., and the maxi- 
mum width is 50ft. The shunt rails are carried at an 
average height of 45ft. above the level of the rails in the 
sidings, the stone being tipped directly from the skips 
on the shunt rails into the bins. The terminus and frame- 
work of the bins are built entirely of steel. 

The tension gear, already referred to, is placed at the 
end of the terminus, adjacent to the ropeway. By its 
means, compensation is afforded for the stretch of the 
rope due to wear as well as for the variation in length 
due to climatic conditions. The length of the race-path 
along which the terminal wheel can be moved in tighten- 
ing the rope is 37ft. 6in. The amount of stretch in the 
rope may, therefore, be as much as 75ft. before it becomes 
necessary to shorten it. This is effected by cutting out 
a portion and splicing the ends together. 

The overall dimensions of the structure of the bins 
are 63ft. in length, 32ft. Gin. in breadth, and 32ft. in 
height. The interior of the “ box” is divided by ver- 
tical partitions into six compartments, each of which is 
capable of holding nearly 300 tons of stone. The framework 
is lined with, and the partitions are made of, spruce timber 
3in. in thickness. In the bottom of each compartment 
of the bins there is a hopper door, arranged to be opened 
and closed by means of a hand wheel operating a pinion 
which engages with a rack attached to the door. The 
sizes of the openings through which the stone falls directly 
into the railway wagons are 12in. square. 

The three stations on the ropeway—that is to say, 
the tension station, the angle station and the driving 
station—are connected by telephone with each other, 
and also with the quarry office at Catherton, with the 
head office near the older quarry two miles away, and 
with the managing director’s house. The last-mentioned 
is situated about half-way between the two works. The 
telephone wires between the stations are attached to the 
cross beams on the trestles of the ropeway; elsewhere 
they are carried on larch poles. : 

Views of different portions of the ropeway are given on 
page 96. These will serve to make the foregoing 
description clear. 


LAST STAGES OF THE PANAMA CANAL 
CONSTRUCTION. 
No. I. 


EaRLy in 1886 there were great celebrations in the 
city of Panama, attended by a cosmopolitan gathering, 
including the then Duke of Sutherland and other 
distinguished Englishmen, “‘ to inaugurate the period 
of the final construction” of the Central American 
inter-oceanic canal. Brightly at that time shone the 
““Jucky star” under which “le grand Francais ” 
appeared to have been born; and loud were the 
plaudits, at the numerous banquets provided for his 
guests, which followed Ferdinand de Lesseps’ eloquent 
references to his coming and crowning triumph. 
Prosaic in the extreme, by comparison, has been the 
manner in which his American successors in Isthmian 
canal-building have announced the approaching 
termination of their labours. 
banquets, no speeches, not a word spoken or written 
to suggest emotion, “‘ spread-eagleism,” or the smallest 
suspicion of self-glorification. President Taft, it is 
true, during his recent Western tour—and notably 
at San Francisco, on October 14th, at the formal begin- 
ning of the Panama-Pacific International Exhibition— 
frequently expressed his personal conviction that the 
end was near, and that the greatest of all modern engi- 
neering works would be completed and practically 
available for use during 1913, possibly nearer July 
than December. The definite and official announcement, 
however, he characteristically left to the silent, self- 
reliant and confidence-inspirmg man who, five years 
ago, found the Canal Zone in a state of suspense and 
soon made it one of the world’s wonder-lands, 

Towards the close of the latest of his customary 
annual reports to the Secretary of War will be found 
Colonel Goethals’ modest reference to the circum- 
stances upon which Mr. Taft relied to justify his 
seemingly sensational forecast. It appears that, in 
order to determine approximately when the Canal 
will be ready for use, the Chairman and Chief Engineer 
convened a board composed of the various chief 
officials charged with the execution of work in progress 
and contemplated, and that, based upon the prevailing 
opinions of this committee, the Commission has 
arrived at the following conclusions :— 

(1) That all the concrete in the locks at Gatun will 
be laid by June Ist next, and in the locks on the 
Pacific side by October Ist ; 

(2) That the locks will be in a condition for naviga- 
tion after June Ist, 1913, if, as may be assumed, the 
gates are completed as stipulated in the contract, 
and the operating machinery has then been installed ; 

(3) That work on Gatun spillway will be completed 
to elevation 50ft. above sea level by April Ist next, 
and the entire dam and lake regulating works finished 
by the close of the dry season of 1912-13 ; 

(4) That excavation through the Culebra Cut will 
be completed by July Ist, 1913, if no more material 


There have been no | 


| 








ted ; and 

(5) That all exterior channels will be sufficiently 
advanced to pass any shipping which may seek to 
use the Canal on or after the last-mentioned date. 

The Commission, added Colonel Goethals, deemed 
it right and in conformity with its duties to draw 
attention to these conclusions, because, as long ago 
as July, 1910, the shipping interests of the world had 
raised the question of tolls, pointing out that at least 
eighteen months’ notice should be given in order to 
afford time to make the necessary arrangements 
should the charges announced be such as to warrant 
adoption of the new route. As we all know, Congress 
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its passage to the sea, the water wasted from the lake 
and discharged from the future power generating 
| station. Early attention to this task is demanded 
| because during the ensuing rainy seasons it will be 
necessary to impound in the erstwhile valley of the 
| Lower Chagres, henceforth to become Gatun Lake, 
| considerable volumes of flood water, and this rise jn 
| the surface must of course be unattended with hind. 
|rance or danger to the constructional work. § > 
important is the problem esteemed that the Cana| 
authorities have prepared a very precise time schedule 
in relation to it. 

| According to this, it was hoped to complete by 
| December 31st the construction of the following 
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Fig. 1i—THE GATUN DAM, SPILLWAY AND LOCKS 
thus far has failed to appreciate its responsibility in | portions of the dam (see Figs. 2 and 3) ; the machinery 


the matter, or in respect of other much-needed Canal 
legislation. No one, with the smallest knowledge 
of the enormous difficulties which have had to be 
overcome, can avoid sympathy with the Commission 
in the situation thus created, or deny the duty of the 
legislature to take prompt action, in harmony with 
the magnificent monument to engineering and organi- 
sation about to be committed to its charge. 

In order to avail ourselves of records compiled to 
the close of 1911, and with a view to considering their 
effect, if any, upon the conclusions quoted above, we 
propose to postpone to a later article reference to the 
general position of work along the Canal line. In 
the meanwhile, it is our intention to describe what 
may fairly be termed the final stages of Canal con- 
struction, devoting special attention to the character 


90 | 





| tunnel to 69ft. above sea level, the lower part of the 
crest piers outside the channel of flow, and the lower 
portions of the abutments, and flare and approach 
walls. It is proposed during the current month and 
early February, when the river flow is considerable, 
to coffer off not more than two-thirds of the channel 
| of flow, and not later than February 18th, when the dis- 
charge will have dropped to about the minimum, to 
,complete the closure to elevation ~+-50ft. and open 
| the sluiceways. ‘To secure these ends and the expe- 
ditious installation of the sluice gates and operating 
| machinery on piers at elevation -+-70ft., night work 
will probably be essential, and in view of this the 
necessary arc lamps have been placed in position. 
It is estimated that during this stage 25,710 cubic 
yards of concrete (an average of 257 cubic yards per 
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Fig. 2—THE GATUN SPILLWAY DAM 


and installation of the mechanical and other equip- 
ment provided for the operation and maintenance 
and safe navigation of the completed waterway. 
Much of the machinery, it will be found, is of original 
or uncommon design, and all necessarily—owing to 
the unparalleled dimensions of the locks and other 
structural works with which they will be associated— 
of exceptional size and capacity. 

For some time to come the most pressing and, 
indeed, critical work at any point of the Canal will be the 
completion of the concrete dam—Fig. 1—separating 
what will be Gatun Lake, 7.e., the summit level, from 
the concrete-lined channel between the east and west 
portions of Gatun dam, through which will flow, on 


, working day) will be placed. The equipment provided 
| for this work, handling forms, &c., includes three 
| derricks with 70ft. booms, so placed as to cover the 
| full width of the channel, and movable chutes for 
depositing concrete at any point directly from dump 
cars. 

It is intended to close the sluice gates on or about 
May Ist, so that by August Ist, 1912, the lake may 
reach elevation -|- 50ft. During May it is hopec' i» 
place all the concrete and bulkhead closures needed 
| to force the flood flow over the central portion of the 

dam at the elevation mentioned, as well as the 
racks, pipes, control gates, &c., in the power-house 
forebay. The programme also provides that during 
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the ensuing two months the abutments and adjacent 
walls and crest piers shall be carried towards their final 
levels. The quantity of concrete to be placed between 
April 30th and August Ist is estimated at 8800 cubic 
yards. From the last-mentioned date to the close of 
1912 the concreté force will be employed mainly in 
the construction of the hydro-electric station, about 
9500 cubic yards being also placed on the spillway 
dam, carrying to their final heights the crest piers 
outside the channel of flow. It is hoped, in addition, 
to place the crest gates and footbridges on the, by 
this time practically completed, flanks of the dam. 
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During the three months subsequent to January Ist, 
1913, 10,375 cubic yards of concrete are expected to 
be placed, completing the machinery tunnel and the 
lower portions of the crest piers across the channel 
of flow. After April Ist, the trestle at elevation 
+ 93ft., already built along the top of the flanks of 
the dam, will be joined across the central portion ; 
the remaining crest piers will be carried to their final 
elevations ; the last concrete will be placed in the 
sluiceways ; the permanent machinery will be installed 
in the tunnel, and the dam completed. It is antici- 
pated that, with normal flow, the lake will gradually 
rise from + 50ft.on April 30th to + 69ft. on August Ist. 

To control the water surface in Gatun Lake and 
in the smaller lake between the Pedro Miguel and 
upper Miraflores locks, 22 gates are nearing completion 
by the McClintic-Marshall Company, of Pittsburg, Pa., 
the firm responsible for the construction and erection 
of the 46 ponderous gates, each of two leaves, required 
for the various locks. Of these regulating gates, 14, 
with sill elevation at 69ft. above sea level, will be 
mounted on the spillway dam at Gatun. This, it is 
believed, will give absolute control of the lake under 
all possible conditions. The top of these gates, when 
closed, will be 88ft. above sea-level, and the bottom, 
when they are open, will be at elevation -|- 92, allowing 
any drift which may reach the dam to pass over. 

The dam itself is being built of concrete to a height 
of 69ft. above sea-level, its crest being on the are of a 
circle, 808ft. long. 
of steel sheathing on a framework of girders, will be 
mounted between concrete piers rising from the top 
of this dam to elevation -+-115-5ft. All these gates are 
of the same size and construction for both spillways. 
They are of the Stoney type, travelling on roller trains 
placed in niches, 15}in. deep, in the sides of the piers, 


and equipped with sealing devices to make them water- | 
Each gate will be 46ft. 3jin. long and 19ft. | 


tight. 
high, will weigh 42} tons complete, have a range of 


motion vertically of 22}ft., and be capable of sustain- | 


ing a maximum head of 18ft. At Miraflores the gates 
may be lifted 23ft., allowing a maximum flow of 
92,000 cu. ft. per second, 

In each spillway, the operating machinery is placed 
in a tunnel 10ft. by 8ft., extending the full length 
of the dam, and consists of worm nuts, worm-wheel 
castings, motor-driven shaft and limit switch. As 


shown in the accompanying plan—Figs. 4—a 2in. | 


chain is attached to each side of the top of a 
gate, and thence runs over a sheave on top of the pier 
into a pit in which hangs a guided counterweight. 
The counterweights on a set of two chains practically 
balance the weight of a gate, so that a machine need 
only overcome the frictional resistance. Each weight 
is connected with the chain by a bronze screw which 
is driven vertically by a worm-wheel nut, motor- 
driven by a worm—the resulting movement being 
to raise or lower a gate. The worm-wheel casing is 
anchored by foundation bolts to the counterweight 
pit cover at the level of the machinery tunnel floor, | 
and takes the thrust of the worm nut through roller | 
bearings ; while the motor is placed on a bed-plate | 
midway between the screws, and is coupled direct | 
to the driving shaft. This last is supported by six | 
adjustable shaft bearings at each end, and carries a | 
worm which engages the worm nut. 


The regulating gates, built up | 
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The fin. roller train chain is fastened at its upper 
end to the 2in. chain sheave bearing, and, after passing 
over five sheaves, to a bracket attached to the gate. 
One sheave is fastened to the roller chain, two to the 
bracket, and the other two are normally held by the 
bracket, but are movable. Those on the bracket 
move with the gate until the latter is above water, 
the movable sheaves being then engaged by a casting 
projecting from the pier, causing the roller train to 
rise more rapidly until well clear of the water and, 
consequently, protected from floating débris. To 
remove pressure from the roller trains and assist 
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gate rollers, for which, respectively, the following 


material will be used :— 









Roller Roller bearings Sealing Gate 
trains. and rails. devices. rollers. 
Ib. Ib. Ib. Ib. 
Came eteel::.. :. BI -.:. — 37,300 
Structural steel 33,100 ... 288,000 65,200 
Tool steel ... 45,506 
Steel bolts 1,700 6,700 5,000 2,600 
Cast bronze 14,600 
Rolled bronze ... 3,900 
Bronze bolts 850 
Steel pins... — 1,400 
Cast iron ... 12,000 
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Fig. 3—SECTIONS THROUGH THE GATUN SPILLWAY DAM 


their more rapid rise, two rollers near the ends move 
the gate bodily a short distance up-stream. 

The machinery described is designed to raise or 
lower a gate in about two minutes. The limit switch, 
geared to the driving shaft, prevents overtravel at 
the two ends of the travel of the screw, and also allows 
the motor to be reversed at the ends of travel or at | 
any intermediate point. A portable hand operating 
device, clamped to the driving shaft when in use and 
actuated by two cranks, is also provided for emer- 


Bridges, each 45ft. long and 3ft. wide, built of 
two-plate steel girders, and bolted to cast iron seats 
in the concrete of the piers or abutments, will provide 
a footway across the tops of the dams and give easy 
access to the gates and piers. Their heaviest member 
will weigh but 4300 Ib., and, therefore, be easily 
removable, the total weight of the 22 bridges being 
about 215 tons. 

For use in connection with the spillways two 
caissons will be provided. ‘Their purpose is to form 
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gency purposes. 
periodicaliy from seepage water portable pumping 
units will be employed. Each of these will consist 
of a vertical centrifugal pump, having a capacity of 
45 gallons a minute against a 32ft. head, driven by a 
vertical induction-type motor, the two rigidly con- 
nected, so that the motor can operate under water 
up to a 30ft. head. 

For the 14 gates at Gatun and the eight similar 
gates at Miraflores, an order has been placed with 


For freeing the counterweight pits | 





the Westinghouse Machine Company for 44 roller 
trains, 44 sealing devices, 44 rocker bearings and 176 
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a dam across the openings on the up-stream side of the 
gates, when repairs to the latter are necessary; and 
to this end a proper bearing for them forms part of 
the construction of each pier and the sills. They will! 
be interchangeable, and may be towed through the 
Canal, so that both may be used at one spillway, if 
desired. Each will be 49ft. long and 24ft. 4in. high, 
and consist of a framework of vertical frames and 
horizontal steel girders, supporting a system of inter- 
costals over which steel sheathing plates will be riveted 
to form a water-tight box. In the bottom will be 
asump for the suction pipe of the pump and a mono- 
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lith of concrete, 2ft. 6}in. high, and on this permanent | 
ballast will be a layer of concrete blocks, 8in. square | 
by 6in., providing for suitable adjustment of amount 
and position of ballast. Each caisson will be fitted 
with a horizontal, hand-operated force pump, brass- 
lined throughout, 6in. stroke, 3in. diameter bottom 
suction and 2}in. discharge, and, when in position, 
will be lowered by opening the valves. 

The purpose of the hydro-electric station to be erected 
in Gatun spillway, ashort distance north of the dam, 
will be to provide current for power to operate the 
gates, valves and other machinery of the locks, the 
regulating works of Gatun and Miraflores spillways, 
and, generally, to furnish power and light throughout 
the Canal line. It will, consequently, take the place 
of the two steam-driven electric power-houses 
now in operation at Gatun and Miraflores and of the 
various electric lighting stations at other points. 
The Miraflores power-house, however, with its present 
equipment, will be retained as a reserve generating 
station, connected with Gatun by a transmission 
line, so that power from either station, or both, can 
be used at will for any of the operations of the Canal. 

For the equipment of the new station tenders 
were invited on two proposals, one in which the aver- 
age difference betwen the water levels in Gatun Lake 
and in the tail-race was estimated at 75ft., and the tur- 
bines were rated on this basis, and a second in which 
the turbines were rated on an average difference in 
elevations of 83ft. In the event of the adoption of 
the first the turbines were to be of the vertical type, | 
but as regards the second no such limitation was 
necessary. 

The specifications called for three turbines of the 
unsubmerged, vertical shaft type, each to deliver 
2250 kilowatts at the shaft ; speed 300, 250, or 214-3 
revolutions per minute, as might be best adapted to the 
design. The runners, not to exceed two per turbine, were 
to beencased and in tandem, of cast iron or steel plate, 
and arranged to withstand shock occasioned by water 
hammer and an increase in speed of 100 per cent. 
above normal. The shaft might be either of forged 
carbon steel or forged nickel steel, preferably of hollow 
cross section, and for the main bearing a vertical 
thrust bearing of the hanging, bell, or roller type was 
specified. Each turbine is to be provided with quick- 
acting, relay type governors, equipped with an auxiliary 
device for closing the gate smoothly should any one 
fail to operate. 

The generators will be of the three-phase alternator 
type, capacity 2500 kilovolt-ampéres at 80 per cent. 
power factor; poles, 10, 12 or 14; voltage (delta) 
2200; current per phase, 656 amperes ; frequency, 
25 cycles per second; speed, 300, 250 or 214-3 
revolutions per minute. We may mention that there 
is the provision that they may be operated in parallel 
either with one another or with the Miraflores installa- 
tion, 40 miles distant, of three 1500 kilovolt-amperes, 
2200-volt, 1500 revolutions per minute, 25-cycle 
star-connected, steam-driven alternators. Owing. 
moreover, to the fluctuations of extreme nature to 
which they will be subjected—consequent upon the 
starting and stopping of the many induction motors 
required in the operation of the various locks—the 
generators must be designed to meet an instantaneous 
variation of load equal to 50 per cent. of the full load 
rating. Directly upon the shaft of each will be 
mounted an exciter generator of the direct-current, 
shunt-wound type, 50 kilowatts, 125 volts, 400 
ampéres, making 300, 250 or 214-3 revolutions per 
minute. 

The penstocks are to be of the combination metal 
and concrete type, the plates—of wrought iron or soft 
steel, not less than in. thick—being sufficiently strong 
to withstand the shocks caused by the hydrostatic and 
impact pressures of the water, and the concrete the 
external pressure of the back filling. Their inside 
diameter will be 10ft. 6in., or more. Closing the 
entrance to each penstock there will be an iron or 
steel headgate. running in cast iron or steel guides, 
and raised or lowered by a vertical stem, actuated by 
a vertical, non-rising worm, driven by a 220-volt, 
three-phase, 25-cycle induction motor. It was ori- 
vinally proposed to include in the equipment com- 
pressed air regulators, or surge tanks, one attached 
to each penstock, to be placed in the basement of 
the power-house under the generator room— their 
functions being to act as buffers for shocks due to 
rejected loads and assist the governors in adjusting 
the turbine speed. Now, however, it appears proba- 
ble that these will be dispensed with. 

Other items of the equipment for the generating 
station are two motor-driven exciter sets of 100 
kilowatts capacity, a gravity type lubricating system 
with centrifugal pumps, a 20-ton three-motor travel- 
ling crane, switchboard, and cable control fixtures. 

For furnishing the turbines, governors, head gates, 
penstecks, compressed air regulators, and lubricating 
system three tenders were received, and an equivalent 
number of firms competed for the order for generators, 
exciters and exciter sets. The six tenders submitted 
eight different combinations, and of these one, includ- 
ing turbine plant by the Pelton Water Wheel Com- 
pany, of San Francisco, and generator equipment by 
the General Electric Company, of Schenectady, N.Y., 
was deemed the most advantageous. Accordingly, 
contracts with these two firms have been approved | 
at 85,200 dols. and 54,534 dols. respectively. At the | 


| 


same time, a decision was reached favouring the 
power station site nearer the spillway dam. 


The | 


| than 50 per cent. 


amount of water therefore available for power pur- 
poses when—at the end of the four months dry season 
—the surface of Gatun Lake may fall as low as 79ft. 
above sea level, will be 275 cubic feet per second, 


| equivalent to 2342 horse-power (theoretical), and 


generating 1390 kilowatts at the switchboard. As 
this is deemed more than ample for all the lockages 
which time will permit and for other operating 


| purposes, it has been determined not to incur, for the 


sake of an additiona! head of 10 per cent., the extra 
cost of between £20,000 and £40,000 involved in the 
selection of a lower site. Whether this is an alto- 
gether wise resolve remains to be proved. Another 
minor economy in view results from a recommendation 
by the contractors that the proposed regulating 
system—and, consequently, the mezzanine floor of 
the power-house—should be omitted. This is pro- 
bably justified by the guarantees offered by the con- 
tractors of satisfactory regulators, without surge 
tanks, with the fly-wheel effect. The bearings 


for the rotating parts will, accordingly, be placed on | 
| made with curved vanes in the runner, but some had 


the top of the generator cases. 
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Last Friday evening the fourth monthly meeting 





| get his pump. 


of the current session was held at the Institution | 
| narrowing passages, and as a result of this the fluid 


House, Storey’s-gate, St. James’s Park. The Presi- 
dent, Mr. Edward B. Ellington, was in the chair, and 


| the paper set down for reading and discussion was 


“The Evolution and Present Development of the 
Turbine Pump,” by Dr. Edward Hopkinson, Member 
of Council, and Mr. Alan E. L. Chorlton, Member, of 
Manchester. We commence a reprint of this paper 
elsewhere in the present issue. To avoid any misap- 
prehension we may here state that the authors are 
both associated with the firm of Mather and Platt, 
Salford Ironworks, Manchester. 

Before the formal business of the evening com- 
menced the President referred in fitting terms to the 
death of Mr. Samuel Johnson, of the Midland Railway, 
and intimated that a letter of condolence had been 
sent in the name of the Institution to the deceased 
gentleman’s daughter. 

The usual business was then transacted and Dr. 
Hopkinson was called upon to read his paper. At 
its conclusion he remarked that in writing it he and 
Mr. Chorlton had decided to confine its scope strictly 
to the turbine pump, and had determined not to be 
beguiled into certain by-ways more or less germane 
to the subject. They had, for instance, refrained 
from entering into a discussion of the advantages 
and disadvantages of the turbine pump as compared 
with the reciprocating or centrifugal pump. They 
trusted that subsequent speakers in commenting on 
the paper would similarly confine their remarks to 
the turbine pump. They had barely touched on the 
early history of the centrifugal pump, although such 
a subject was full of interest and worthy of close 
study. After Papin’s work at the beginning of the 
eighteenth century very little was done on the subject 
until the year 1851, when John Gwynne took out the 
patent referred to in the paper. At the Hyde Park 
Exhibition of the same year a French engineer, 
M. Artois. showed a pump in which back-turned 


impeller vanes were used for the first time. M. 
Artois claimed to get thrice the efficiency of the 
ordinary pump with his invention. But it was 


certain that his efficiency could not have been greater 
If his claim was accurate it was, 
to say the least, a sorry reflection on previous pumps. 


|Osborne Reynolds was next in the field, but like 


much of his other work, his investigations on this 
subject were pigeon-holed for a number of years. 
On this point the secretary of the Institution, Mr. 
Worthington, might be able to give members some 
information, as he was a student at the time, and 


| Reynolds, no doubt, explained his ideas to his pupils, 


although they were not immediately put into prac- 
tice. The first occasion in which the centrifugal 
pump was really brought seriously to notice was in 
1876, when Sir Charles Parsons, then an apprentice, 
read a paper on the subject: before the Lnstitution 
of Civil Engineers. This paper, he might add, was 
selected for publication in the ‘ Proceedings,” and 
was awarded the Miller prize. In it the author des 
cribed some experiments on the efficiency of centri- 
fugal pumps, and practically laid the foundations 
for all further work on the subject. Sir Charles's 
fame as the inventor of the steam turbine had quite 
eclipsed the reputation which was his due for these 
early efforts in a different direction. Dr. W. C. 
Unwin came next. In 1877 he analysed the results 
given in Parson’s paper and worked out mathemati- 
cally the theoretical efficiency of the centrifugal 
pump. Incidentally he demonstrated the accuracy 
of Parson’s observations and of his own equations. 
In Dr. Unwin’s investigation guide vanes were not 
mentioned, or rather they were passed over as being 
rather impracticable. Dr. Stanton in 1903 had con- 
tributed a classical paper to the literature of the 
subject in which the question of guide vanes was 
fully discussed. Since then the centrifugal pump 


had been taken up by many manufacturers, each of | 
whom had developed it along his own line for better | 


or for worse. 
Professor W. 
speaker in the discussion. 


Cawthorne Unwin was the first 
He remarked that the 





JAN. 26, 1919 


history of pumping was very remarkable, and that 
with the exception of historical comments, he had 
little else to say in connection with the paper, 
Gwynne’s pump, illustrated in Fig. 1 of the paper, was, 
in his opinion, the earliest invention of a series pump 
on record, In 1863, however, a work was published 


| in which not only was Gwynne’s pump fully described 


but one far less crude by Girard was also mentioned, 
The earliest builders of centrifugal pumps were unac- 
quainted with any satisfactory method of utilising the 
large amount of kinetic energy which was represented hy 
the tangential velocity of the water as it left the pump 
disc. This fact probably largely accounted for the 
slow adoption and development of the idea. ‘The 
pump and the hydraulic motor were really reciprocal 
machines. A glance at the cross section of Osborne 
Reynold’s pump of 1875, as represented in Fig. 2 of 
the paper, was sufficient to show that it was identical 
with the vortex turbine invented by Professor Jatnes 
Thomson, and of which he (Dr. Unwin) had made 
many in the sixties.* The vortex turbine was usually 


been made with straight vanes just like those of the 
Reynolds pump. Reynolds, therefore, had simyly 
reversed the Thomson turbine and put it in series to 
It should, however, be noticed that 
there was a point of importance involved in the 
reversal. In the hydraulic turbine the water flowing 
in towards the runner was led through gradually 


was mostly in a stable condition. In the reversed 
turbine or pump the water after leaving the wheel 
flowed through gradually widening passages, so that 
it was liable to whirl and eddy. This represented 
so much lost kinetic energy, but it could be reduced 
by employing re-curved vanes or a whirlpool chamber, 
In conclusion, he would remark that he could see no 
generic difference between the turbine pump and the 
ordinary centrifugal pump. 

Mr. W. E. W. Millington of Messrs. Holden and 
Brooke, Manchester, after thanking the authors for 
their paper, said that it bristled with points for dis- 
cussion. He thought, however, that the authors 
had chosen too wide a title and that the paper should 
have been styled, “The Evolution and Present 
Development of the Mather and Platt Pump.” He 
agreed with Dr. Unwin that there should be no dis- 
tinction made between a turbine pump and a cen- 
trifugal pump. Why should the mere addition of 
guide passages change a centrifugal into a turbine 
pump? The term “turbine pump” was_ really 
only a trade name for a variety of the centrifugal 
class. This class of pump had recently come into 
considerable prominence, and to account for this we 
had to look to its low first cost and the small space 


which it occupied. In this connection it might be 
interesting to members to have the comparative 


costs of centrifugal pumps and motors and recipro- 
cating pumps and motors for the same duty. Such 
figures were given in the table on the screen : 


Comparative Cost of Centrifugal and Reciprocating Pumps. 


teciprocating pump 


Centrifugal pump 
and motor, 


Head in and motor. 


feet. 


Galls. 
per min. 


H.P. Cost. =P, Cost. 
167 750 60 £280 55 £510 
300 $00 52 £180 55 L480 
300 100 l4 £110 20 £310 
700 607 190 £390 180 £1640 


As in many other branches of engineering so in 
pump making, trustworthiness of action was more 
important in most cases than a high efficiency. Now, 
one of the most vital points in determining the trust- 
worthiness or otherwise of a centrifugal pump was 
the manner in which end thrust was balanced, — [In his 
opinion the most satisfactory solution of this difficult 
problem was to balance the thrust automatically by 
hydraulic pressure. Mr. Millington then exhibited 
lantern slides of the automatic device used in present- 
day pumps as manufactured by Sulzer Bros., of 
Winterthur, and of another arrangement, understood 
to be Holden and Brooke's practice, wherein a valve 
was used and in which, unlike the first-mentioned 
device, the balancing action was independent of wear. 
He then dealt briefly with the subject. of self-regula 
tion. As a lengthy correspondence on this matter 
has but lately closed in these columns, in which 
Messrs. Holden and Brooke took an active part, we 
need here only mention the definition which Mr. 
Millington gave to the phrase. In a pump possessing 
the quality of self-regulation the horse-power curve, 
after it had passed the point of maximum efficiency, 
remains flat or falls but slightly. 

Mr. F. Schubeler, of Sulzer Bros., Winterthur. 
said that the paper might have been expected to 
produce an animated discussion. He would not. 
however, raise any controversy as to the real inventor 
of the high-lift centrifugal pump. The authors had 
stated that John Gwynne had been the first in 1851, 
but he could assure them that on March 21st, 1846, 
an American patent had been granted to a Mr. W. H. 
Johnson for a multiple pump involving a three-stage 
shrouded impeller but no guide vanes. Mr. Schubeler 

* It is curious to note that Thomson’s vortex turbine was invented in 
1851, the same year as that in which Gwynne’s centrifugal pump wat 
patented. 
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then proceeded to discuss a variety of subjects con- 
nected more or less with the matter in hand. 
remarks, illustrated by a copious supply of lantern 


His | 


slides, came in an unbroken stream from a volume of | 
type-written manuscript carefully prepared before- | 


hand. In the old Scottish Kirk a sermon 
savoured of being other than extempore was anathema, 
and at the Institution of Mechanical Engineers a 
somewhat similar dislike to a prepared address pre- 
vails. Mr. Schubeler was twice called to order by 
the Chair before he could be persuaded to depart 
from his notes and adopt a more informal manner. 
After a lengthy and unconsciously humorous address 
Mr. Schubeler concluded with a proposal to display a 
further series of lantern slides. The President, 
however, in view of the passage of time, requested 
him to defer his intention until the close of the meeting, 


which | 


| The pumps were of the Sulzer high-lift eight-stage | 


when, if time permitted, he would be given an oppor- 


tunity of exhibiting his slides. 

Mr. W. H. Patchell, in rising to continue the dis- 
cussion, remarked that up to the present the meeting 
had heard three makers and two papers. It 
already been stated that trustworthiness was more 
important in a high-lift pump than efficiency. For 
mining plant he considered this to be particularly 
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however, only attained by the sacrifice of a certain 
amount of efficiency, since the volume of water taken 
from the lodge-rooms was greater than that drawn 
from the sump. As each pump had to be capable of 
undertaking either duty, neither could be worked at 
its greatest efficiency, and a compromise had to be 
effected. In the following table the first line referred 
to one of the pumps when running on the lodge-room 
duty, and the second line to the same pump when 
drawing its supply from the sump. 


Static Pumping r.p.m. Galls. Efficiency, 
head, ft. head, ft. per min. per cent. 
255 360 1800 150 62.75 
1228 1262 3000 80 56.5 


type, and were driven by three-phase 25-cycle motors 
running on 2200 volts at a speed of 720 revolutions 
per minute. 
of 62 horse-power each and drove the pumps by belts 
12in. wide. 

Mr. Richard W. Allen, of W. H. Allen, Son and 


Co., Limited, Bedford, regretted that he had no lan- | 


tern slides to show to the meeting, and was sorry that 
the discussion had not so far followed the line indi- 
cated by Dr. Hopkinson as desirable, namely, the 
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MINE DRAINAGE PLANT 


true. As an indication of what was desirable in this 
respect he might supplement the information given 
in the paper concerning the Sulzer pumps installed 
in 1898 at the Spanish mines of Horcajo. The engi- 
neer at the mines had carried out an elaborate test 
on the pumps after they had been at work for a year, 
and had found their efficiency to be 76 per cent. 
Four years later a second test was made and the 
efficiency was again found to be 76 per cent. The 
pumps in the interval had been at work almost con- 
tinuously, and were only stopped for a total of sixteen 
hours a month. Mr. Patchell then showed on the 
screen a diagram, reproduced in the accompanying 
figures, of a pumping installation carried out to his 
specification in South Wales by Messrs. Sulzer. 
The feature of this installation was the fact that 
water had to be pumped from three shafts, the upper 
fan shaft, the middle fan shaft, and the lower fan 
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shaft. At the bottom of the lower fan shaft two 


pumps were arranged, while pipes were laid from the | 


sumps at the foot of the two other shafts so as to 
drain the water into the sump at the foot of the lower 
fan shaft. From this sump the water had to be 
pumped directly to the surface. As the diagram 
showed, there was a lodge-room both in the middle 
and the lower fan shafts. To save the extra expense 
which would have been involved in the provision of 
and attendance on separate pumps for these lodges, 
they were connected by pipes to the pumps at the 
foot of the lower fan shaft. The pumps were thus 
situated at the pottom of a U tube, the longer limb 
of which corresponded with the distance from the 
pump room to the surface, and the short limb the 
distance from the lodge-rooms to the pump room. 
The arrangement of piping was such that each pump 
could draw its supply either from the lodge-rooms or 
from the sump. In addition each motor could drive 
cither pump. ‘To secure this the motors were mounted 
on slide rails and carried suitable interchangeable 
pulleys at each end of their spindles. In this manner 
it was arranged that pumping operations could be 
continued so long as one motor and one pump were 
workable. This degree of trustworthiness was, 


criticism of the turbine pump. The turbine pump, 
in his opinion, was better described as the turbine 
centrifugal pump. With reference to the question 
of’shrouding or not shrouding the disc, he considered 
that there was now clear evidence in favour of the 
former proceeding. Comparing the Sulzer pump, 
shown in Fig. 13 of the paper, with the Mather and 
Platt pump represented in Fig. 15, he held that while 
the latter possessed many advantages, the former 
involved less expense and was simpler in its con- 
struction. Then, were the authors satisfied with the 
inte::2l bearings shown on the pumps illustrated 
in Figs. 15 and 18? He himself would prefer to 
have them outside. In the paper it was stated that 
certain impellers were made of phosphor bronze. 
Was this the most suitable metal when the pump had 
to work at a high duty ? Had the authors noticed 
any corrosion or erosion of the metal taking place ? 
It was a common experience with most people. The 
boiler-feed pump illustrated in Figs. 19 and 20 he 
regarded as a fine if somewhat complicated piece of 
work. In concluding, he remarked that if the 
number of stages in a turbine centrifugal pump 
could be reduced then its field would, in his opinion, 
be considerably broadened. 


Mr.G. P. Mair,of Gwynne’s, said he was pleased to see | 


| Gwynne’s specification of 1851 mentioned in the paper. 
| He had been looking through this specification quite 


| 





| efficiency of the pump would be interfered with. 


recently and had found that it showed a centrifugal 
pump drawing its supply from a jet and a surface con- 
denser. It was only, however, within the last few 


years that centrifugal pumps had been actually used | 
| for this purpose. 


This field for such pumps was 
being developed notably by Leblanc and the Kinetic 
Air Pump Syndicate. To account for the  back- 


wardness of its adoption in this respect it should | 


be noticed that in the early days there were no 
means available for driving the pump at a suffi- 
ciently high speed. The centrifugal boiler-feed 
pump or surface condenser pump had to run at 2000 
or 3000 revolutions per minute to be satisfactory. 
Referring to balancing devices such as those mentioned 
by Mr. Millington, he said that the leakage of water 
past the balancing piston had to be small or the 
This 
meant that any grit in the water was given a very 
good chance of causing wear,and it was no uncommon 
experience to find the leakage augmented so much 
by wear as to necessitate the renewal of the disc. 
The force to be balanced might, he said in eonclusion, 
be as great as 2000 lb., so that in some cases it might 
be advisable to fit a small thrust block in addition to 
the balancing device. He thought that the back-to- 
back arrangement of the impellers as adopted by 
Messrs. Sulzer was really preferable to any system of 
balancing discs. 

Mr. W. H. Atherton had three questions to ask the 





The motors had a full load rated output | 
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|authors. In the first place, what was the precise 
line of demarcation between the centrifugal and the 
turbine pump? Every centrifugal pump was not 
a turbine pump, although a turbine pump was only 
| a particular type of centrifugal pump. He held that 
}a turbine pump was best described as a centrifugal 
| pump fitted with divergent guide passages. If this 
| distinction was not generally accepted then it ought 
|to be. Secondly, the paper mentioned that in 
Gwynne’s specification one of the claims related to a 
reaction impeller such as was now used to obtain 
self-regulation. Did this impeller act on the same 
principle as the reaction impeller of the Rees-Roturbo 
| pump, which was claimed to be an original feature 
of that invention ? In the third place, the authors 
stated towards the end of their paper in describing 
a modern four-chamber Mather and Platt pump that 
in order to reduce loss by skin friction it was usual to 
employ as many wheels as circumstances permitted. 
He might be wrong, but should this not read “ as few 
wheels, &c.?’’ Skin friction varied as the surface 
and as the square of the relative velocity. A large 
number of wheels would therefore give a large surface 
so that skin friction would be high unless, of course, 
the wheels were proportionately reduced in diameter. 
Was, then, the statement in the paper correct, and, if 
so, why ? 

Mr. E. R. Dolby desired to raise a secondary point. 
He said he used a number of centrifugal pumps for 
circulating water in long mains, and required to 
vary the volume of water flowing at times therein. 

| Now he had no means of measuring the volume 
| flowing except by deducing it from the difference of 
| pressure between the suction and delivery ends. To 
do this he had at first used a mercurial manometer, 
but as this was unsuccessful he had devised what he 
might call a double Bourdon gauge. In this the zero 
position of the needle was vertical and the scale was 
graduated for suction to the left and pressure to the 
right. With this device he found it very difficult to 
keep the needle steady enough to get an accurate 
reading. Had the authors any better means of 
measuring the differential pressure ? 

As no further discussion was forthcoming the 
President, as promised, gave Mr. Schubeler an oppor- 

| tunity of exhibiting his lantern slides to the meeting. 

In rapid succession and with but little pretence at 
description, a series of views depicting some of 
Messrs. Sulzer Brothers’ examples of turbine pumps 
| was thrown on the screen. The display was inter- 
|rupted after it had been in progress for about five 
minutes in order to let the authors of the paper reply 
to the discussion. 

Mr. Alan E. L Chorlton, joint author, said that the 
discussion had taken a somewhat surprising turn. 

| The paper had been kept as far as possible to one 
| particular subject—the evolution of the Reynolds 
sump. He might explain that a paper could easily 
have been constructed from the catalogues of various 
pump makers, but such a paper could hardly have 
aimed at being originai. With reference to Dr. 
| Unwin’s remarks on the similarity between Reynolds’ 
| pump of 1875 and the Thomson vortex turbine, the 
| point to notice was that Osborne Reynolds saw the 

practicability of reversing the turbine when others 
did not. He agreed with Mr. Millington with regard 
bee the importance of trustworthiness in a pump and 
|to the vital part played by the balancing device 
| adopted. The early pump referred to by Mr. Schu- 
| beler was not a turbine pump but a centrifugal pump. 
| Replying to Mr. Allen,he said that phosphor bronze 
impellers were only used for special work, such as in 
| high-speed pumps or those employed on pumping 
| water containing any acid. Internal bearings were 
| found quite satisfactory in practice. The balancing 
| device had essentiallyto be in an accessible position, 
| and therefore it monopolised the situation which would 
| otherwise be given to the bearings. The question 
of erosion and corrosion would involve a long dis- 
cussion, and for the time being he desired to leave it. 
The back-to-back arrangement of the impellers 
referred to by Mr. Mair was really a little deceptive. 
The device, on paper, did neutralise the thrust, but 
should any wear take place the balance might be 
greatly upset. Mr. Atherton had himself answered 
| the first of his three questions. He thought the 
| reaction impellers referred to in his second question 
| were somewhat of the same type, but he could not 
say exactly. In answer to Mr. Atherton’s third 
question, he had to say that skin friction varied as the 
| fifth power of the surface, and in consequence it was 
| better to use a large number of small rather than a 
|small number of large wheels. Replying to Mr. 
| Dolby, he could only say that they themselves used 
| two separate gauges, one for the suction and the other 
for the delivery. There was no easily combined 
| arrangement known to him. 

Dr. Hopkinson then briefly replied. He stated 
that he himself had no difficulty in accepting the 
phrase ‘‘ turbine pump.” It was really the baptismal 
name given it by its inventor. The distinction 
between the turbine and centrifugal pump might be 
put thus :—In the centrifugal pump the water on 
leaving the vanes was delivered into a chamber in 
which there was a free vortex. In the turbine pump 
the water was delivered into guide vanes. The change 
of velocity into pressure was in the first brought 
about in the free vortex and in the second in the 
guide vanes. The chief improvement which the 
future of pump making would see was, he thought, 





— 








94 


THE’ ENGINEER 








the application of the principle of the turbine blade 
to the low-lift pump. Before concluding he would 
ask the President’s permission to make one remark of 
a personal nature. Messrs. Sulzer Brothers’ work 
was already so well known and their pumps were now 
everywhere so highly esteemed that he would have 
thought it should have been unnecessary to reinforce 
their claims in that room by a cinematograph show 
of views taken from the firm’s catalogue. 

The next meeting—the annual general—will be 
held on February 16th. 


OVERSEA TRADE. 

THAT 1911 has been a record year for the oversea trade 
is clearly shown by the Board of ‘Trade returns. New 
records were established both in imports and exports. It 
may be remembered that the year 1910 showed a recovery 
in the oversea trade from previous depression, for never 
before had there been recorded in a single year increases in 
imports of 532 millions or 8.6 per cent., and in exports of 
nearly 52} millions or 13.85 per cent. Yet those were the 
amounts by which in 1910 the trade of 1909 was exceeded, 
and these figures were higher than the previous record 
tigures—for 1907—by 5 per cent. in imports and a little 
over | per cent. in exports. It will thus be seen that 1910 
was a hard year to beat. Yet the new statistics show that 
it has been beaten, and that still higher records have been 
set up. The imports for 1911 were of the value of 
680,559,000, or an increase over 1910 of £2,302,151, or 
0.33 per cent.; and the exports—British—touched 
£454,282,460, which is an improvement of £23,897,688, or 
5.55 per cent. more than in 1910. The re-exports of 
imported foreign and colonial goods at £102,720,799 
showed a decline of £1,040,246, or a little more than 1 per 
cent. The aggregate volume of trade, however, in 1911, 
including imports, exports, and re-exports, was larger than 
in 1910 by £25,159,000, or more than 2 per cent. As 
engineers and other members of the manufacturing and 
general industrial community will recognise, the trade 
revival has been proceeding now for two years, but they 
will probably hardly be prepared for the remarkable 
extent of the headway that has been achieved during that 
period, and which is disclosed when the latest statistics 
are compared with those for 1909. Contrasted with that 
year, imports have increased by £55,854,000, or 8.9 per 
cent.; exports—British—by £76,102,000, or 21.2 r 
cent.; and exports—foreign and colonial—by £11,375,000 
or 12.4 per cent.—the aggregate increase under these three 
heads being £143,332,000, or 13 per cent. Evidently the 
trade of the country has made considerable progress 
during the past two years, and we have good reason to 
believe that a third year of a very good foreign demand for 
British manufactures has now been entered upon. 

Shipbuilders and marine engineers will perhaps be sur- 
prised to find a decrease of 3 millions in the value of new 
ships sent abroad in 1911, but there is adequate compensa- 
tion in the reflection that activity has been the rule in the 
shipbuilding yards and marine engineering establishments 
upon home account. The only other decrease of note is 
one of 1} millions sterling in the value of the exports of 
electrical goods and apparatus, the value of which reached 
a little under 3 millions, but under this head the preceding 
year’s business appears to have been abnormally high. 
Electrical engineers have also been increasingly busy 
throughout the year in satisfaction of home requirements, 
and therefore have had neither the need nor the time to 
push foreign business. 

The total value of the “‘ machinery ”’ exports—including 
engines—in 1911 was close upon J! millions sterling, or 
to be exact, £30,977,403, and this was an improvement 
upon 1910 of £1,706,023, and upon 1909 of £2,919,760. Of 
the new total, “‘ machinery other than prime movers and 
electrical’? accounted for £21,382,645, which was an 
increase over 1910 of £671,736; ‘* prime movers—except 
electrical *’—accounted for £7,801,612, or an improvement 
of £843,817; whilst to electrical machinery there has to be 
credited the sum of £1,793,146, or an increase of £190,470. 
It will thus be seen that all the main departments of the 
engineering iadustries have participated in the general 
advance. 





LETTERS TO THE EDiTOR. 


(We do not hold ourselves respousible for the opinions of our 
Correspondents.) 


THE SOFTENING OF WATER. 

Srir,—In your interesting article on ‘‘ The Permutit Water 
Softening Process ” appearing in a recent issue of THE ENGINEER 
you raise several points of considerable importance to users of 
water for industrial purposes, and the writer would therefore 
be glad if you could allow him a portion of your valuable space 
for a few comments suggested by your article. 

From your extremely lucid account it appears that the active 
principle of permutit is soda, and treatment by permutit is 
tuerefore treatment by soda. 

The process apparently involves the substitution of soda for 
lime as the reagent by means of which the precipitation of the 
soluble bicarbonates of lime and magnesia in water is effected. 
Does this not mean that in the case of the great majority of 
water supplies treatment by permutit would have the effect of 
rendering the water highly alkaline, owing to the replacement 
of the bicarbonates of lime and magnesia by the soluble bicarbo- 
nate of soda, which would remain in solution in the softened 
water ? If so, it is unfortunate, as it would presumably debar 
the adoption of the permutit process in the treatment of waters 
intended for purposes for which an excess of soda in the treated 
water would be objectionable, as, for instance, in dyeing and 
bleaching, boiler feeding, or the softening of water for drinking. 

This will be evident when it is realised that an average water 
containing 20 to 25 grains per gallon of lime and magnesia car- 
bonates would have the whole of this replaced by soda bicar- 
bonate, 7.e., the treated water would contain 20 grains of soda 
per gallon. It is also stated in your article that ‘in order to 
remove the whole of the hardness from water it is only necessary 
to pass the water through a bed of sodium permutit, &c.” 
It would be interesting to know whether the writer of the article 
bases his assertion that the whole of the hardness is removed 
on an actual analysis of the treated water or merely on a soap 
test, and it will be evident from what has been said above that 
a soap test would be entirely unreliable in this case, as the large 











quantity of alkali in the water would disguise the hardness 
present and give a totally false reading. 

The writer has made several analyses of water treated by 
permutit, and in every case has found not only lime and magnesia 
in quite ponderable quantities, but also a remarkable increase 
in the amount of silica held in solution in the water, and he would 
be glad to know whether other observers confirm these results. 
It would also be very instructive to ascertain how the substance 
is affected by hot water. 

It is mentioned in your article that regeneration of the per- 
mutit when exhausted is effected by means of a solution of 
sodium chloride, but the proportion in which the latter requires 
to be employed is not given, and it is therefore impossible to 
calculate the cost of the regeneration. In this connection the 
writer would be glad to know whether there is any information 


extant as to the behaviour of permutit with waters containing | 





a large quantity of chloride of sodium, as it certainly seems pos- | 
sible that the presence of the latter in any considerable amount | 


would seriously retard the rate at which the lime and magnesia 
would be removed from the water, even if it did not stop the 
reaction altogether. 

In view of the wide interest of this subject, not only to engi- 
neers and chemists, but to all large users of water, some further 
information on the above points would be exceedingly desirable. 

London, January 23rd. INQUIRER. 


HARD versus SOFT WATER. 


Srr,—I was surprised at seeing the conclusion the Royal 
Society of Medicine arrived at in reference to the above subject, 
as per paragraph in your issue of the 12th inst. If it is correct 
that four-fifths of the earth’s surface yields hard water, it is 
equally true that all the rain that falls on the whole of the 
earth’s surface is soft water. Also, why, if hard water is not 
detrimental to health, should there be so much money spent 
on water softening apparatus, not only for industrial, but also 
for drinking purposes. 

It has long been known that people who usually drink spring 
or hard water are more liable to goitre than people who drink 
soft water. The death-rate being less in hard water towns 
than in soft-water towns is accounted for from the fact of such 
soft water being served to householders through leaden service 
pipes, a most insalubrious practice, as lead exerts a vitiating 
influence on soft water. 

It is not the water which is to blame for higher death-rates 
in soft-water towns, but the senseless use of lead conduits for 
conducting it into the homes of the people. 

Batley, January 23rd. Aqua Pura. 


ENGINEERING EDUCATION. 

Str,—I fear Mr. Wheeler, in his able letter dealing with the 
above subject, fails to some extent to grip the question wholly, 
as I do not think Dr. Unwin intended to cast any aspersion on 
or detract from the reputation of English engineers as inventors, 
but what he wished to suggest and bring to light, and for which 
he enjoys every good reason, is that English engineers, as a body, 
fall far below the Germans, and, to my mind, the Danes, in 
engineering science, and that if we are to maintain our reputa- 
tion as engineers of a high order, it behoves us to look to our 
engineering education far more closely in the future than we 
have done in the past. 

I am quite willing to admit, along with Mr. Wheeler, that, 
considering the age in which G. and R. Stephenson, Watt and 
Boulton and Trevithick, &c., lived, and the meagre education 
they received, that they performed marvellous feats of engineer- 
ing; yet this in no way warrants us doing, as Mr. Wheeler 





suggests, or as I understand him, ¢.e., obtain all our knowledge | 


by experience and neglect the scientific side of the question. 

I do not wish in the least to detract from the praise that is due 
to these eminent men, but let us consider the question fairly, 
and take, for example, the tubular bridge or suspension bridge 
referred to. Now, neglecting the advantage of modern machi- 
nery considering the bridge from a point of design and structure, 
does Mr. Wheeler think that the same quantity of material 
would be used by any modern bridge building firm if either of 
these bridges had to be rebuilt as is contained in either of the 
bridges in question ? 


and complex stresses set up would be better known and under- 
stood than they were when these bridges were built ? It might 
be suggested here that we have benefited by the experience 
derived in building these bridges, which, to a certain extent, is 
quite true; yet I would have my contemporary know that 
bridge building and designing has been brought to a fine art, 
not by men whose names will be handed down to posterity, but 
by the hard-working, studious, and invariably underpaid engi- 
neer or draughtsman, who has wrestled for hours with the cal- 
culus and applied science ; it is he, along with the metallurgist 
who works silently in his laboratory, compounding and dis- 
integrating, who understands the atomic theory, and is con- 
scious of the percentage of carbon, manganese, and phosphorus, 
&c., necessary so that when united to form steel that will have 
a breaking strain of so many tons. 

It very often happens that a man will have a wonderful con- 
ception for a huge project and describe generally his require- 
ments—that is, so far as the crude and general design is con- 
cerned—but when it comes to a question of detail entailing 
calculations and a thorough knowledge of strains, &c., he is 
absolutely hopeless. The problem of detail and design proper is 
then relegated to the unheard of man at the board ; and this is 
the point in the engineering world where the average Englishman 
finds it is so difficult to compete with the German—the latter is 
invariably a much better mathematician, and can usually reason 
more logically and from a much higher plane than can the aver- 
age Englishman. It is the man of figures who standardises, 
who can reduce the weight of the machinery manufactured by 
his firm and still retain a good margin of safety. It is this man 
who can place his firm on a competitive basis. He is indis- 
pensable where the nature or the design of the work is governed 
by the site, as in the cases of bridges or structural work, as com- 
petition is too keen to permit of any superfluous material being 
included in the design, and to do this it requires a man who 
understands the technical side of the question as much as the 
practical. VERNON SMITH. 


January 23rd. 





THE UNIT OF MASS. 

Srtr,—There appears to be some danger that a certain worthy 
British unit may soon become obsolete. I refer to the unit of 
force, the ‘‘ Poundal.” For a long time this unit has been 
slighted by certain practical engineers. To-day students are 
being urged by their instructors to forget the very name 
** Poundal.”’ The question upon which the life of the ‘‘ Poundal ”” 
depends is: ‘*‘ What shall be taken as the unit of mass?” 
Personally, I am inclined to think that the “‘ pound” would 
hold its own’as the unit of mass were it not for the confusion 
which exists in the minds of many practical engineers between 
‘weight ’”’ and “ mass.” It is unfortunate that the same word 
‘** pound ”’ should be used in connection both with mass and with 
weight, but it is a thing the student should become accustomed 
to before leaving the elementary school. 

Surely the name “ pound ”’ is better than no name at all for 
a unit of mass. The practical engineer prefers to use an un- 
named unit, spoken of as the ‘“‘ Engineer’s unit of mass,’’ which 
is 32.2 times as great as the pound. This unit being without 
a name, it becomes difficult in a long calculation to name at 
each step the quantities arrived at. For instance, the product 
of mass and length can no longer be called ‘‘ pound-feet ” ; it 
must either be called ‘‘ Engineers’ unit of mass feet ’’ (!) or be 


Again, does he not think there would be | 
more uniformity of design ? Also, does he not think that thevarious | 
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left unnamed: Moment of inertia has to be called “ Engineer,’ 
unit of mass (feet squared).”’ 

If the “‘ pound,” as the unit of mass, is really doomed, and with 
it the ‘* Poundal,”’ it seems to me essential that a name be found 
for the engineers’ unit of mass. 1 would suggest the name 
‘*Meng.’’ The initial letter “‘ M”’ is indicative of Mass, whils; 
“Eng” suggests either ‘‘ engineer” or ‘“ English.” This word 
would have the advantage that its form would suggest its mea). 
ing not only to the English-speaking engineer, but also to the 
German, to whom the ““M” would still suggest Mass and the 
‘“eng’”’ England. Its similarity to the German word “ Menge » 
might also add to the appropriateness of the word, though the 
suggestiveness in this case might appeal rather to an Englis!, 
student of German than to a German student of English. 

London, January 20th. F. M. Denron. 


STREET LIGHTING IN WESTMINSTER, 


Srr,—In your issue of the 12th instant you make reference ¢¢ 
the ‘‘ Westminster precedent of specifying that the illumination 
afforded should be equal to a certain standard at specified point. 
on the roadway.” May I correct this statement by a quotatio, 
from the correct specification of the Westminster City lightiny 
contracts, which, with the exceptiom of the omission of the 
specified angles, is practically the same as that I originally 
issued some ten years ago, being, I believe, the first specification 
calling for the supply of illumination on a candle-power measure. 
ment basis : 

‘ Each lamp is to be fitted with burners, mantles, globes, anid 
fittings, as the case may be, giving a minimum of 90, 180, 1800, 
or 3000 standard candle-power respectively, as directly measured 
by the Council’s portable photometric apparatus placed at ground 
level, and is to burn 3940 hours per annum, in accordance wit} 
a daily schedule to be hereafter supplied by the Council. The 
fittings and lamp must be in every respect to the satisfaction 
of the City Engineer, and in particular the reflectors above the 
light are not to be concave to the light so as to concentrate the 
illumination at the foot of the lamps, but horizontally flat or 
slightly convex, as approved by the City Engineer, so as to 
disperse the rays. The tests will be taken in such a manner as 
to ensure that glazing bars shall not interfere with the results 
obtained. The candle-power shall be arrived at by taking 
the average of two readings, in any position with regard to 
the light under test, one reading at an angle of 20 deg. and a 
second reading at an angle of 50 deg. to the horizontal.” 

I draw attention to the above error because at the present 
time there is much controversy as to whether it is better to 
specify a minimum surface illumination—as your article would 
lead one to believe was done in the Westminster contracts —or 
to specify the candle-power of the various types of lighting units 
forming the installation to be contracted for. 

After a working experience of contracts of this nature extend- 
ing over a period of ten years, during which both installation 
and maintenance contracts have been entered into, expired, and 
re-entered upon for high and low-pressure gas, arc, and glow 
electric lighting, I unhesitatingly say that for central metro 
politan districts a contractual basis of lamp candle-power is 
much to be preferred to one of minimum surface illumination. 

There are many reasons for this preference, which, I fear, | 
must not trespass on your space to describe. 

J. W. Braptey, M. Inst. C.F. 


London, January 23rd. 


MERSEY DOCKS. 


Srr,—My attention has been drawn to the comments in THe 
ENGINEER of the 19th January on the Bill which the Mersey 


| Docks and Harbour Board are promoting in the coming session. 








The paragraph I refer to is as follows :—** Borrowing powers to 
the extent of £500,000 for new works at the port of Liverpool 
are asked for by the Mersey Docks and Harbour Board, whose 
revenue, by the way, during the two years to July Ist, 1911, 
was insufficient to meet the liabilities by £117,548, which sum 
it is also sought to borrow.” 

This statement is inaccurate, and has probably arisen from a 
somewhat cursory perusal of the provisions of the Bill. The 
Bill is one to enable the Dock Board to borrow money for con- 
servancy purposes, and not for the purposes of the Mersey Dock 
estate. The deficit of £117,548, as is clearly stated in the pre- 


| amble to the Bill, is a deficit on conservancy account, owing to 


the expenditure on the enormous river and channel improve- 
ments carried out in recent years having been charged against 
the conservancy revenue account instead of having been paid 
for out of borrowed (or capital) moneys. 

The conservancy revenue has naturally proved insufficient 
to meet this expenditure for improvements, which is in the nature 


| of capital expenditure, and so pending the present application 


to Parliament, the Board in the meantime temporarily advanced 
moneys out of their own funds to enable the works to be carried 
on.’ The conservancy account is quite separate from the Dock 
Board’s own accounts. 

The revenue of the Mersey Dock estate has always been amply 
sufficient to meet the Dock Board’s liabilities. During the 
last two years to which reference is made, the surplus revenues 
have been :—For the year ending Ist July, 1910, £105,690, 
and for the year ending Ist July, 1911, £113,831. Of these 
amounts £100,000 was each year applied to extinguish debt, 
and the balances were carried forward. 

I shall be obliged if you will kindly insert a statement in your 
next issue giving the above facts, as you will appreciate that 
your remarks as to this Board’s financial position are incorrect, 
and likely to create a false impression. 

Mires Kirk Burton, 


Liverpool, January 20th. 


THE REVERSING OF MARINE OIL ENGINES. 


Sir,—We see that in a letter dated January Ist, written by 
Messrs. Jas. Pollock and Sons, Limited, and appearing in your issue 
of the 12th inst., that reference is made to the starting system 
of the Kromhout marine oil engine. 

May we ask you for space in your columns to state that the 
system of starting is not as described by Messrs. Jas. Pollock 
and Sons, Limited. That is to say, on no occasion, if the engine 
is correctly started, is the piston on its upward passage driven 
down by an explosion before it has passed over the dead centre. 

(Per pro PLENTY AND Son, LIMIteD.) 
;. P. PLENTY. 
Newbury, January 19th. 


ENGINEERING STANDARDS COMMITTEE: Report No. 57. 
The latest publication which we have received from the Engineer- 
ing Standards Committee is a report on “ British Standard 
Heads for Small Screws.’’ Considerable difference exists in 
this country with regard to the leading dimensions of screw 
heads, and in view of this a special sub-committee was appointed 
by the Sectional Committee on Screw Threads and Limit Gauges 
with the object of standardising the dimensions of small screw 
heads. This sub-committee has now issued its report, and in it 
it recommends certain dimensions for the heads of British Asso- 
ciation screws of sizes 0 to 14, and for the saw-cuts therein. 
The heads dealt with are of five kinds, namely, those known 
as countersunk, instrument, round, cheese, and filister. The 
report, price 2s. 6d. net, is obtainable from Crosby Lockwood 
and Son, 7, Stationers’ Hall-court, Ludgate-hill E.C. 
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RAILWAY MATTERS. 


Tne President of Peru has approved the law passed by 
Peruvian Congress relating to the construction of 
railway branches from Trujillo to the mining camps 
at Salpo and Quiruvilea. This line is of especial import- 
ance, as it will open up for rapid development a large 
area of rich coal deposits. The branch line of the Oroyo— 
Tarma Railway to Puerto Wertheman has also been 





the 


approved. 

Iv is recognised that an improvement in the traffic 
at the Saint Lazare Station, Paris, can only be effected 
by electrifying the suburban railways, a matter which 
has been under consideration for a long time ; but, accord- 
ing to the Electrical Review, the Minister of Public Works 
has suddenly given orders to suspend the preparation 
of a scheme of this nature. The Orleans Company is 
contemplating the electrification of the line to Sceaux, 
on which the steam trains give rise to foul fumes in the 
Luxembourg tunnel, and has sent an engineer to the United 
States to study the work that has been carried out there. 
It is feared that the result wil! be the placing of large 
orders abroad, although French engineers are perfectly 
competent to do the work. 

Report received at the Grand Trunk Pacifie head- 
quarters regarding track laying on the new line in 
Western Canada up to December 2nd shows the pro- 
vress made, On the main line rail head has now 
reached 1057-5 miles west of Winnipeg. On the Alberta 
eoal branch, which is being built from Bickerdike into 
the Brazeau coalfields, the track has reached mile 21-4 


south of Bickerdike. On the Tofield-Calgary branch 
rails have been laid 105-3 miles south of Tofield. On 
Young—Prince Albert branch, rail head is at 


the ‘ 
mile 67-3 north of Young. The entire portion of the 


branch between Melville and Regina has been completed, 
a mileage of 98-4. The 52 miles on the Melville-Canora 
branch have also been completed. On the Moose Jaw 
branch between Regina and Moose Jaw, track has been 
laid 1-1 miles west of Regina. On the mountain division 
rails have been laid to the mouth of the tunnel at mile 
104 east of Prince Rupert. 

Tur London Electric Railway Company has made the 
announcement that the company has definitely decided 
to proceed with its scheme for the extension of the Hamp- 
stead Tube to Edgware. The company obtained par- 
liamentary powers for an extension in 1909, but the 
scheme was not carried out, and circumstances have so 
changed in the interval that it will now be necessary 
for the company to promote a new Bill. Important 
changes have just been completed at the station approach 
to Golder’s Green, the present terminus of the company, 
and under the extension scheme it is proposed to build 
a bridge across the Finchley-road. From that point 
the line will be open and overhead until it reaches the 
hillat Hendon, where it will be necessary to make a cutting. 
No definite decision has yet been reached regarding the 
number of new stations to be opened on the extension 
line, but draft plans have been prepared, and as soon as 
parliamentary powers are given work will be begun. 

THe Brooklyn Rapid Transit System is preparing to 
submit to the Public Service Commission of the First 
District, New York, a new type of car which is proposed 
as the standard rolling stock equipment for the rapid 
transit lines which were allotted to the Brooklyn Rapid 
Transit System in July, 1911, by the Publie Service Com- 
mission and by the New York City Board of Estimate. 
The car is somewhat like the new Cambridge subway 
car of the Boston Elevated Railway, and its two most 
notable features, as compared with the present type of sub- 
way car operated in New York, are its greater length and 
its greater facility of entrance and exit due to the provision 
of six doors oneachside. The present subway car in New 
York is 51ft. long, and when used in express service has 
a door at each end and one in the middle. The proposed 
car will be 67ft. long and it will have a pair of doors in 
the centre and a pair midway between the centre and 
each end of the car. End doors will also be provided to 
permit movement from one car to another. 

THE Erie Railway has equipped about one hundred of 
its locomotives, used in suburban passenger service in 
the New York district, with 2in. single-bell chime whistles, 


| of pure nickel. 


| this 
| bimetallic tubes are apt to split. 


in addition to the ordinary whistle, and has instructed | 


the enginemen to use this smaller and less noisy whistle 
on all occasions except where the louder one is required 
as a measure of safety. According to the Railway Gazette, 
all the engines in the New York suburban service, about 


175, will soon be so equipped. The whistle valve is con- | 


trolled by a flexible wire which extends from the front 
to the back of the cab, within easy reach of the engine- 
§nan and in close proximity to the pull which actuates 
the larger whistle and which is of a different form. Some 
of these smaller whistles have been in use for several 


months, and officers of the road find them satisfactory | 
| particularly adapted for use with mild steel plates and 


in every respect. As a local report says, those suburban 


residents who have been disturbed and annoyed by the | 
|mends that the particular object being treated should 


“ wild shriek ” of the 5 a.m. train may now be expected 
to become fast friends of the Erie. 


This is a good way of | 


making friends, or at least of making things tend in that | 


direction. 
Fire tests of treated and untreated timber, described 
by Mr. B. S. Hinkley, engineer of tests of the New York, 


New Haven and Hartford Railway in a memorandum to | 
| rows may be generally assumed as about 65 per cent., 


a committee of the American Railway Bridge and Build- 
ing Association, led the investigators to the conclusion 
that creosoted sleepers ignite more readily than untreated 
sleepers, burn more fiercely and possibly Jonger, but 
with much less detrimental effects. He states that the 
wood of the creosoted sleepers is protected by a film of 
carbon or soot formed in the burning of the creosote, 
while in the case of untreated wood the fire works in 
farther. In the rating of the sleepers as to fire-resisting 
qualities, creosoted wood is named first, untreated oak 
second and untreated chestnut third. Both laboratory 
and service tests were made. In the former, a flame of 
Standard size was impinged on 6in. by 6in. by jin. and 
din. by 4in. by jin. slabs, and live cinders were allowed 
to act on 6in. by 6in. by 4in. blocks. Service tests were 
made on sleepers in the track by pulling the fires of loco- 
motives on them and by igniting definite amounts of oil- 
soaked waste on them. 
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NOTES AND MEMORANDA. 


In 1883 the United States produced only 83 lb. of alumi- 
nium ; in 1893 the production was 350,000 Ib.; in 1903 it 
rose to 7,500,000 lb. It now exceeds 50,000,000 Ib. 


THE Electrical World mentions that in a recent address 
in Los Angeles, Mr. K. B. Miller, who was retained as 
an expert by the Board of Public Utilities, in fixing tele- 
phone rates, said that Los Angeles, with its two telephone 
companies, had over 80,000 telephones, or one to every 
four inhabitants. There were 750,000 daily calls, or 
two for every man, woman and child in the city. It 
is claimed that Los Angeles is better ‘* telephoned” than 
any city of its size in the United States. 


Tue cutting and wearing power of a stream of blown 
sand, long since utilised for various purposes, has been 
employed for testing building materials at the Gross- 
Lichterfelde Institute in Germany. Granite, pine wood, 
linoleum and other substances used in the construction 
and furnishing of buildings are subjected for about two | 
minutes to the action of a blast of fine quartz sand, under 
a pressure of two atmospheres. The results show the 
resisting powers of the substances tested to the effects 
of wear. This form of test is applicable to road building 
materials. 

TRANSFORMERS are now specially designed for furnace 
work, both on account of the low voltages required 
and to provide means of regulation. They possess high 
reactance and act as buffers between the supply system 
and furnaces, reducing to a considerable extent the effect 
of current fluctuations. Generally furnace transformers 
are capable of running short-circuited for short periods 
without distortion of the coils or undue heating. The 
overall efficiency may be taken at 98 per cent. Chokers 
are sometimes added as an additional means of steadying 
the current fluctuations. 


THE new metal, which has been quite properly named 
Canadium, was first found in an igneous dike occurring 
in the Granite Poorman gold mine near Nelson, B.C., and 
has since been found in many other dikes of the same 
character throughout a zone of some fifteen miles wide. 
These dikes extend several miles without a break, and 
in many cases show very fair assays, running from a few 
pennyweights to three or four ounces of platinum metals 
per ton. In some of the dikes Canadium is in the greatest 
proportion, but not always, although it is generally pre- 
sent with the platinum. 


Ir is reported in the Electrical Review that the Ranen 
lead and silver works and mines, which are situated in 
the North of Norway, not far from the Dunderland iron 
mines, and which have been lying idle for about forty 
years, are now to be worked, and the necessary plant is 
in course of erection. The plant is to be driven by elec- 
tricity, and is designed with a capacity for treating 
40 tons of crude ore per day. Apart from the ordinary 
concentrating plant, a magnetic separator will also be 
installed, which is to be connected with an oven for 
roasting the ore. It is also the intention to build an 
electrical experimental furnace, for which the necessary 
energy will be transmitted from the power station at the 
waterfall of Holmfossen, which is already completed. 
The ore in the company’s mines is of a somewhat com- 
plicated nature, and contains 18 per cent. of zine in addi- 
tion to lead, silver and some other metals. 








IN marine work there has always been a need for a 
condenser tube that has a reasonably high coefficient 
of heat transfer and could successfully withstand the 
corrosive action of the salt water used for cooling purposes. 
Therefore the tests made on a Monel metal condenser 
tube by Mr. George A. Orrok, and presented in a paper 
on the ‘‘ Transmission of Heat in Surface Condensation,”’ 
read before the American Society of Mechanical Engineers, 
are of considerable interest, as the Monel metal tube 
showed a coefficient of heat transfer of -75 in comparison 
to copper’s 1. But it is claimed that the great advantage 
of the Monel metal tube is that it is less corrodible than 
bronze, as strong as steel, while its finish is similar to that 
Brass condenser tubes for protection are 
often tinned on the inside or both sides. Not only does 
lower the coefficient of heat transfer, but, also, 
The Monel metal tube, 
however, is said to be free from troubles of this kind. 


WriTING in the Journal of Gas Lighting, Mr. Alwyne 
Meade describes a system of “‘sand spraying” iron or 
steel to prevent corrosion. With this method, a thin 
coating of fine silver sand is sprayed on to the paint 
while the latter is stili wet. The paint is allowed to dry, 
another coat is then applied, and this also sprayed with 
sand, and finally a third coat is put on, but the sand is 
not sprayed on to this. When the whole has thoroughly 
dried, the sand combines with the paint and forms a 
hard shell, which is very much better able to resist the 
inroads of the rust-producing agents. This method is 
rolled steel beams; and in all cases the writer recom- 
be thoroughly scraped and brushed with a wire brush, 
and a coat of red-Jead paint—without the sand spray— 
should be applied before the painting as suggested above 
is commenced. This coat should follow immediately 
after cleaning. 

In compound turbines the efficiency of the initial 


and of the latter rows at 75 to 85 per cent., and, consider- 
ing the whole turbine, approximately 75 per cent. of the 
energy in the steam is delivered on to the shaft. The 
expansion curve may be expressed approximately by 
pv =log pips, where p, — p, is the drop in pressure 
across any turbine ; pv is obviously not quite constant, 
but if a mean value is assumed the error is small. The 
expansion curve therefore lies between the adiabatic 
and isothermal curves for steam, but nearer the former, 
and the errors in these assumptions are found by experi- 
ment to be of much less importance than the errors in 
workmanship and imperfections of materials that are 
unavoidable in practical mechanics. The differential 
thermal expansions of the metal of which the turbine 
is made are the chief reason for large working clearances 
and loss by leakage, though every available means is 
taken to mitigate such loss, 


|and are counterbalanced by 








MISCELLANEA. 


THE planning of the new capital of India at Delhi, 
states the Contract Journal, is exercising many minds. 
The native princes and rulers of contiguous States are 
already moving in the matter, and many palatial schemes 
are in the air, for which the talents of architccts, builders 
and furnishers of all kinds will be called into requisition. 
The sanitation, lighting, traffic facilities and all the re- 
quirements of an ever-growing large town should provide 
business for many years to come, and to our industrials 
we would give the ancient advice: Carpe diem, be first 
in the field if you can. 

CoRROSION tests of alloys are commented upon in the 
1910 annual report of the Board of Water Supply of 
New York City. In 1908 specimens of six representative 
bronzes were partially embedded in concrete cubes and 
placed in Esopus Creek. In 1910, after an exposure of 
two years two months they were examined and weighed. 
The average thickness of metal lost from the surface 
of the most corrosible specimen was 0-000248in., and the 
average loss from all specimens was 0-000136in. The 
tests are being continued in connection with the work 
of constructing the Catskill aqueduct. 

THE new Fratt Bridge, which is now being completed 
across. the Missouri River at Kansas City, is operated by 
electric motors, and is arranged to clear steamboat traffic on 
the iift principle. Besides the unusual provision of its mov- 
able Jower deck, the 425ft. main span, carrying two railway 
tracks, two electric car tracks, and two footpaths, has 
also the distinction of being the longest riveted span 
ever built. The bridge is a double-decked structure, 
the lower platform of which, carrying the railway tracks, 
can be drawn up against the main bridge floor by steel 
cables which pass over motor-operated drums and sheaves 
eat concrete weights. 
The platform has a vertical rise and fall of 46ft., clearing 
the water by 65ft., when in its raised position. The 
lifting is done by two 250 horse-power 550-volt direct- 
current crane motors. 

AccoRDING to the Electrical Engineer, an engineer 
named Pein has set himself the task of erecting a plant 
at Husum for generating power for Schleswig-Holstein 
by means of the ebb and flow of the tide. Pein has been 
studying the problem for a long time, and about three 
years ago he began operations between Husum and the 
solitary island of Nordstrand, in the North Sea. At 
present the island is being connected with the mainland 
by two gigantic reservoirs, a high-water reservoir with an 
area of 1500 acres, and a low-water reservoir half as big 
again. The flow of water from these reservoirs will 
drive the turbines, and there will always be water in one 





or the other above the level of the sea at the time. The 
sludge from the reservoirs will be used as manure. ‘Tie 
turbines will drive continuous current dynamos. The 


electrical works proper will be begun in the spring of 
the present year. 

THE fusion-welding and cutting of steel by means 
of the oxy-hydrogen or oxy-acetylene blow-pipe has made 
considerable progress, not only for legitimate purposes 
but also in enabling burglars to break open safes. It 
is stated that a German firm is now offering the constructors 
of safes a steel which is not only extremely hard and ex- 
cessively difficult to bore, but also resists the effects 
of the blow-pipe to a remarkable extent. In fact, the 
time taken in fusing steel of this character would prove 
highly inconvenient to the up-to-date burglar. For 
cutting a plate of this steel 40 cm. (8in.) thick by means 
of the blow-pipe it is necessary to work for six to fourteen 
hours, and the operation would require 12,000 litres of 
hydrogen or 13,000 litres of acetylene. This means that 
about six cylinders of compressed gas, each weighing about 
70 kilos., would be necessary, so that the chances of 
scientific burglary seem to be reduced to a minimum. 


LectTurRING last Monday night before the members of 
the Midland Counties Branch of the Institute of Hygiene, 
on ‘“‘ The Birmingham Welsh Water Supply,”’ Mr. E. Antony 
Lees, secretary of the Birmingham Water Department, 
described the gathering ground, pointing out its suitability 
with regard to rainfall, purity, elevation and possession of 
reservoir sites. Referring to the construction of the 
reservoir dams, he said that those already completed 
provided storage for over 17,000 million gallons as a re- 
serve for compensation and supply. The aqueduct from 
the Elan Valley to Frankley was 73} miles long, 114 miles 
being in tunnel, 25 miles in cut and cover conduit, 
and the balance, nearly 37 miles, in syphon or pipe line. 
At Frankley there was a receiving reservoir having a 
capacity of 200 million gallons. With regard to filtra- 
tion, the lecturer described the roughing filters in the 
Elan Valley, thirty in number, and the fine sand filters 
at Frankley, fourteen in number, and gave chemical 
and bacteriological results showing the extreme purity 
of the water as distributed in the district. At present, 
he said, the rate ot consumption, on the average of the 
whole year, is about 21 million gallons a day, the maxi- 
mum being 30 million gallons. 


AT a meeting of the Midland section of the Institute 
of Sanitary Engineers, held at the Exchange Hotel, Bir- 
mingham, last Tuesday night, Mr. G. Salway Nicol read 
a paper describing the methods adopted in constructing 
the great concrete vaults and domes, the remains of which 
are to this day conspicuous in and around the Roman 
Forum. These wonderful constructions, he said, were 
particularly interesting at the present time, as architects 
and engineers were now largely using concrete in place of 
iron and steel. Concrete was the most durable of all 
building materials, and in Roman times it was used in 
conjunction with brick ribs, and in the present day its 
use was reviving, reinforced with thin steel bars. In 
Birmingham were many examples of this method of 
building. The water supply and drainage system of 
Rome was that on which methods of to-day were founded. 
The ancient city, however, enjoyed a much larger supply 
of water, and the Roman baths and public buildings 
in connection with them for the development of physical 
and intellectual life had nothing approaching them in 
any modern city. The design, construction and equip- 
ment of these remarkable buildings had much to teach 
those now working for the improvement of many branches 
of civic life. 
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'have come to believe, that if the coalowners will 


| it only needs a national strike of a few days to induce 


|may not acqiliesce. 
either by the full concession of their demands, or 


TO CORRESPONDENTS. 





4@ = lnorder toavoid trouble and confusion we find it necessary to inform 
correspondents that letters of inqury addressed to the public, and 
intended for insertion in this column, must in all cases be accompanied 
by a large envelope legibly directed by the writer to himself, and stamped, 
in order that answers received by us may be forwarded to their destina- 
tion. No notice can be taken of communications which do not comply 
with these vnstructions, 

4 «All letters intended for insertion in Tur ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 





amr =We cannot undertake to return drawings or manuscripts ; we must, 


therefore, request correspondents to keep copies. 








MEETINGS NEXT WEEK. 


(See * Forthcoming Eugagements,” page 103.) 








THE ENGINEER. 


lutely nothing to calm the passions raised in that 
district by Socialist falsehoods. The men are ready 
and eager to tear up the agreement. In the more 
localised case of the Cambrian collieries, two agree- 
ments have been repudiated, and a third is not 
worth the paper it is written upon. In the North 
of England the eight hours agreement, described 
by the leaders as a great victory for the men, and 
endorsed by the votes of the men, was broken the 
very day it was put in operation, and now, after 
a two years’ trial, the men are seeking escape from 
their bargain. Again, to those who imagine that 


_any peaceful or satisfactory settlement without a 
| strike is possible in the present case, we would point 


out that the recent vote in favour of a conflict is 
just as big in Yorkshire and some of the Midland 
districts where it has been reported that there was 


| little friction as in Northumberland and Wales, 
|the recognised storm centres. 


The fact 


supreme 


‘is that the vast majority of the miners believe— 
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Tho Coal Trade Situation. 
THE alternate threats of a national coal strike | 
and promises of a peaceful settlement unfulfilled, | 
on top of the long series of local strikes and rumours | 
of strikes, particularly in South Wales and the North 


| of England, most of them in violation of the district | 
| agreements, with their resultant fits and starts and 


panics in the coal market, are doing scarcely less | 
harm than a short and sharp national conflict could 
do; while if anything like a permanent settlement | 
of the existing unparalleled turmoil could be effected | 
even the much-talked-of national strike would not | 
be too high a price to pay. For more than two | 
years there has been acute discontent and damaging 
uncertainty, in most of the mining districts, and there | 
is far more in the imbroglio than appears on the | 
surface. We say deliberately that a great coal war 
is inevitable, unless a far too costly, and a far too 
detrimental, peace is patched up—a peace as econo- 
mically wrong as morally unsound. The sooner 
the responsible parties stop fencing and come to 
grips with the realities of the situation the better. 
The more moderate of the miners’ leaders may use 
all the dexterity and diplomacy they possess, and 
the coalowners may go to the uttermost possible 
lengths of concession, but it is vain to expect per- | 
manent peace until the men have had the big fight 
they are thirsting for. 

Let the facts be faced. During the last few years 
Socialist agitators have so persistently preached 
their doctrines in the mining villages, and so little 
has been done to expose or counteract these doctrines, 
that the vast majority of the men have come to 
imagine that their employers are responsible for all 
grievances and troubles, and that the realised 
profits are so large that the most extravagant wage 
demands might easily be conceded. Not only this, 
but the miners are being constantly told, and they 


not voluntarily concede the demands formulated, 





the Government to compel concession. Agitators | 
are going about telling the men that the owners are 
getting almost fabulous profits, and urging the ad- 
visability of a strike, and even members of Parlia- 
ment are declaring that a national coal strike would 
lead immediately to the nationalisation of the mines 
and the concession of a high wage. Misconception 
is at the bottom of the mischief. It is taken for 
granted in some quarters that before the men’s 
notices run out—at the eleventh hour, so to speak—a 


/compromise will be effected between the leaders | 
jand the 


owners, 


But will a compromise satisfy, 
or even pacify, the men? We venture the opinion 
that no agreement, arrived at without a_ strike, 
which falls short of what the men—not the leaders 
—think they are entitled to will be honourably ob- 
served. Leaders and owners may agree, but the men 
Until the men are satisfied, 


by the proof that their demands are impractical, 
there will be no peace. As full concession is impos- 
sible, the only alternative is to convince the miners 
that they are in the wrong, that their demands are 
unjustifiable, and that, in this minimum wage move- 
ment, they are being misled, just as they were mis- 
led in the eight hours movement. Nothing but a 
clear demonstration and a frank recognition of the 
facts of the case in dispute can lead to peace. Until 
the facts are revealed and the fallacies cleared up, 
every concession, and every attempted concession, 
will lead to a fresh demand. ‘The five years’ agree- 
ment made to fit the conditions created by the 
Kight Hours Act in South Wales, in spite of all its 





generous concessions to the men, has done abso- 


honestly believe—that their industry is quite capable 


of yielding a much higher wage, and until this belief 


\is shaken the men will never rest, no matter what 


‘ settlements” their leaders may make. The 
Socialists have had their say. They have been 
listened to. There has been little or no attempt 
to put the other side of things to the miners. In 
the absence of contradiction, the most preposterous 
stories and the most fallacious economic doctrines 
have been swallowed by the men. As an example 
we may mention a letter from a miner, published 
in the Press a few weeks ago, and allowed to pass 
uncontradicted, solemnly declaring that coalowners’ 
profits averaged £200 per annum for every man 
they employed! As a matter of fact, the profits 
do not exceed 6d. per ton of coal, and as the per 
capita output is less than 300 tons a year, it follows 
that the profits are less than £7 10s. per worker, 
in an industry, be it noted, where the invested 
capital equals 10s. per ton of output, or £150 per 
worker employed. If care had been taken by those 
responsible to put the men in possession of the facts, 


ithe fallacies at the bottom of the mischief would 


not have been nursed and the present crisis would 
have been avoided. Fallacies led to the Eight Hours 
Act, and the measure is a proved failure. Fallacies 
are at the back of the mmimum wage movement, 
and the success of this movement—the concession 
of anything like the terms demanded—would prove 
a burden intolerable. 

It would seem that the best course for the coat- 
owners to adopt—it ought to have been adopted long 
ago—would be to issue to every mine worker in the 
country a manifesto—a clear statement of the facts 
about wages, profits, and prices at home and abroad, 
an unmistakable exposure of the falsehoods that are 
being preached up and down the country, and an 
explicit warning to the men what to expect if ever the 
individual piece-work system of coal-getting is 
abolished. One fact that ought to be made plain 
is that the average profit on coal mining is too narrow 
to permit of any such advance of wages as is being 
asked. Upon such legitimate grievances as work 
in bad places, where the best efforts will not yield a 
living wage at the ordinary price list figures, and the 
earnings of the lower-paid transit hands, the owners 
are quite willing to negotiate fer a settlement. But 
the demand for a fixed, guaranteed high daily wage 
for the coal-getters in normal as well as abnormal 
places strikes at the very root of the most essential 
principle of coal mining—the principle of payment by 
results. Suppose we have 100 hewers in a pit on one 
shift, earning from 6s. to 10s. or 12s. a day on the pre- 
sent tonnage rates, and we establish a minimum of 8s. 
What would happen ? Something like this: The best 
workers—those earning 2s.,3s., or 4s. or more above the 
minimum—might continue their efforts and give an 
undiminished output ; but those earning only 6d. or 
1s. more than the 8s. minimum, when fully exerting 
themselves, or exerting themselves according to 
their disposition, would conclude that the difference 


| between the guaranteed minimum and their actual 
|earnings was not worth full exertion. 


They would 
relax their efforts down to a 6s. or 7s. level, while the 
men now actually earning 6s. or 7s. would drop their 
output to a 4s. or 5s. standard, all being paid 8s. 
The per capita decline in output would certainly be 
at least 30 per cent., and, allowing for the wages of the 
transit hands, it is a most moderate estimate to put 
the increased cost of production at 50 per cent. As 
the wages cost of coal raising is already 70 per cent. 
of the pit mouth value, leaving only 30 per cent. for 
costs and expenses of management, horses, timber, 
tram rails, rates and taxes, rents and royalties, and 
dividends all told, obviously the thing is impossible, 
for the price of our coal is already at a level permitting 
successful foreign competition, while anything like a 
50 per cent. rise in the cost of production would ruin 
our iron, steel, and other manufacturing trades 
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Another fact which ought to be made plain is that, 
human nature being what it is, and the natural con- 
ditions of coal mining being what they are, even a 
compromise on the minimum wage dispute—even the 
concession of a comparatively moderate minimum— 
would have to be accompanied by some method of 
securing a guaranteed output in return for the guaran- 
teed wage. From this it follows that a new system of 
supervision would have to be introduced, and the men 
would find the minimum wage, like the Eight Hours 
Act, a bane instead of a boon. Then there would 
be further trouble. 


Engineers and Contractors. 


Last week we published a summary of Mr. Michael | 
Longridge’s inaugural address, delivered as Pre- 
sident to the Manchester Association of Engineers. | 
We hasten to congratulate the Association on the 


recovery of Mr. Longridge from a severe illness. | 
Those who know him best will best understand | 


what his absence from a presidential chair means. 
It is not necessary to go over the heads of his address. 
It is enough to say that he has taken the relations | 
of engineers and contractors as his subject ; it being 
understood that what he has to say relates almost 
entirely to mechanical engineering—as, for example, | 
cotton mills and their motive power in particular— 
and not to civil engineering, such as railways and 
docks, with which Manchester and its district has | 
comparatively little to do in the way of construction. 
It is not easy to say at what historical period the 


contractor came into existence, nor is it a point of | 


much importance. It is interesting to note, how- 
ever, that it seems to have been discovered auto- | 
matically that the world got on best with a division 
of labour, the engineer to design and the contractor 
to make. Subsequently a further division took 
place, as far as mechanical engineering was concerned, 
and the contractor both designed and made, and 
the functions of the engineer became narrowed to 
examining plans and selecting the best and seeing 
them carried out. It will be obvious that no matter 
what method is adopted, in theory if not in prac- 
tice, the consulting engineer is the purchaser’s 
servant, and is intended to represent his interests 
rather than those of the contractor. Mr. Longridge 
dwells on the difference which has sprung up between 
old practice and new. ** Some of our older members 
can recollect the time when mills and work; were 
largely owned by individuals who devoted their 
energies to their own trade and neither understood 
nor pretended to understand the mysteries of engi- 
neering. When engineering was required they called 
in the family engineer with as little hesitation as 
under other circumstances they called in the family 
doctor or the family solicitor. They put themselves 
into his hands, accepted his advice, took what he 
gave them, paid his bill, and usually were content.” 
He adds that much excellent work was done in this 
way. But the consulting engineer is no longer 
called in like the family doctor or solicitor. In the 
present day the purchaser has changed in character. 
The private buyer, so to speak, has disappeared. 
The public company and the municipality have 
taken his place. The order goes in nine cases out 
of ten to the lowest tender; and one direct result 
is that the engineer and the contractor no longer 
trust each other. Mr. Longridge deals with the results 
of this system, which are not by any means of the best. 
If we come to analyse the facts we shall find that 
they are for the most part the result of faulty educa- 
tion in either of two senses. In the first, the educa- 
tion is defective in that a managing director, or it 
may be the whole board, does not know that he or 
it is too ignorant to pronounce on the merits 
of any particular design as compared with those 
of any other. Even though he can see that one is 
worth more money than another, he cannot tell 
how much more. In the second sense, he cannot 
tell whether he is getting proper value for his money 
in any way. That is to say, the whole design may 
not be that which would give him the best pecuniary 
return over a period of years, although the cheapest 
engine, let us say, at the outset. We agree with 
Mr. Longridge that by far the better plan is for the 
board of directors to put the contract into the 
hands of a competent adequately paid consulting 
engineer, and trust to him to see it carried out. 
But when we have got so far, much remains to 


can hardly be otherwise when contracts are based 
on incomplete preliminary plans and specifications 
of the type I have referred to. Moreover, work 
done in this way often fails to satisfy, not because 
contractors are dishonest, but because purchasers 
do not know what they really need. The state- 
ment may seem exaggerated, but it is true. Pro- 
vision of insufficient power and the adoption of 
types of machinery unsuitable for the work to be 
done at the instance of men directing engineering 
work without engineering knowledge are within the 
experience of every contractor and consulting engi- 
neer.”” 

Mr. Longridge could not cover the whole ground, 
yet we think he might have made more than he did 
‘of inspection, a very important subject. The in- 
| fluence for good or evil of an inspector is great. The 
| man of tact, skill, and experience will get a job put 
| through without trouble or friction and delay when 

| another brings things to a dead stop. For example, 
on a railway in this country a high retaining wall was 
being built. The specification ‘said that joints on 
| the face should be of only a certain limited thickness. 
| The inspector was a young man oi small experience. 
Then he came round to this wall, which was being 
pushed forward by the engineer’s orders at high 
| speed, he condemned a considerable length of it, be- 
| cause the joint did not minutely comply wi ith the sprei 
| fication. Against the contractor's s protest, much of it 
| was pulled down and rebuilt. The engineer was furious 
| with the contractor, and wrote to him; the contractor 
| complained that the inspector did not understand 
| practical wall work, and added that he had had all tho 





| Then the engineer went to the place and saw that the 
| work was excellent, and that his inspector really did 
not know anything about retaining walls, and so stuck 
to the letter instead of the spirit of the specifica- 
tion. It is well known that the fall of a very large 
railway bridge in the North was due to defec- 
tive cast iron columns, and a foundry 
admitted in the course of the inquiry that he did | 
not know how to measure the thickness of a hol- 

low casting and had never heard of a pipe calipers. 
Mr. Longridge shows how easily the consulting 
engineer may be, and no doubt often is, placed in a 
position which is intolerable. Indeed, it would 
seem that it is next to impossible to make the specifi- 
cation system work at all; yet it does. But it only 
does when the two or three parties concerned are 
determined to run harmoniously. We can call to 
mind a case where it was determined that the specifi- 
cation should be so drawn that no room was left for 
mistake. - The result was over thirty large printed | 
pages, and litigation that lasted over a year and cost | 

nearly as much as the engine and plant. Then we | 
have the guarantee question. A firm replaced an old | 
beam by a new horizontal engine, and guaranteed a | 

consumption of 2 lb. of coal per indicated horse- -power | 
per hour with the old Lancashire boilers, which were, 
however, very good. The least that could be got was | 
23 1b. Then the makers called in a consulting engi- 
neer, who found that not one word had been said about 
load or the quality of the coal. He ordered up a 
truck of the very finest Welsh coal in the market, | 
altered the grates, had the boilers cleaned, augmented 
his load, and just scraped through with 2 Ib. Cases 
of this kind are only too common. 

We do not think that, great as are the difficulties 
which Mr. Longridge tells us face the consulting engi- 
neer, he has exaggerated them. Competition and 
honesty do not run well in harness. The pair requires 
very skilful driving. Mr. Longridge has had wide 
experience, and he has given what appears to be very 
excellent advice. But from first to last the essence 
of success lies in the fact that the specification is so 
drawn that no question can be raised as to the legal 
construction to be put on any clause. After that may 
come what we term the honourable interpretation 
of the document as a whole. The feeble specification 
may work havoc if once disputes begin. We venture 
to say that it is not the fault of those who draw them 
that lawyers do not get more work than they do. 
Honesty of purpose, regard for reputations, and 
personal friendship, save the situation, and in the 
majority of cases secure a satisfactory result, and that 
with pleasure instead of pain. Mr. Longridge is 
always doing useful work. This inaugural address is 
by no means the smallest example. 





be said concerning the drawing up of specifications. 
That defective specifications have done great harm 
and caused much litigation is well known. “ The | 


contract prices are too often supplemented by bills 
for extras, and the completed work marred by make- 
shifts, 
additions to existing plant. 
are found to be 
manded for the tests are not to be obtained. 


especially if it consist of alterations of or 
The guarantees, if any, 
elusive because the conditions de- | 


It | 


The Futility of Technical Schools. 


Mr. R. T. CRANE is a person of some importance 
in the engineering world of America. He is the 
founder and president of a manufacturing company 
in Chicago, and a man of some character. He ha; 
made, it appears, a hobby of technical education, 
but in a way that is all his own. He does not go 


| rebuilt wall and more condemned again that morning. | 


inspector | 


salvation of a country’s trade ; he does not encourage 
young men to become engineers and implore their 
parents to grasp in time the incalculable value of 
a sound scientific education. He does exactly 
the opposite. He makes it his business to tell 
everyone that he should not send his boys to technical 
schoo's, and that he should not make engineers of 
them. Hesays the technical schools of America, and no 
doubt he would pillory European schools if he knew 
more about them, are deceiving the lads and their 
parents when they tell them that technical education 
as they give it is the doorway to success. He 
of course, a thoroughly practical utilitarian engineer, 
the sort of man we in Europe associate particularly 
with Chicago. The higher flights of science do not 
appeal to him. What he wants is men who will 
be useful to him in his work, and such men, he says 
with more force than grace, are not being turned 
out by the schools of America. Moreover, he says, 
that the schools are deceiving parents and boys 
when they assert that there is a constant demand 
for their alumni. He has investigated the subject 
and finds that the demand is small and the pay 
smaller, and that the ordinary college product is 
so little satisfactory that nobody really wants it. 
We are glad Mr. Crane has stood up and said these 
things. The science school has received so much 
adulation, technical education has been so much 
belauded, that the general public, who are not in a 
position to judge, are the better for being told a 
few home truths about what technical education 
| does, what it can do, and what it does not do. 


is, 





| Mr. Crane has carried on his crusade in many ways 
and in many places, but his last attack is, perhaps, 
the most interesting of all because it is addressed 
|to the college students themselves. He begins by 
telling them that no one “ can afford to throw away 
eight of the most important years of his life in acquir- 
ing a schooling that will be of little or no use to him,” 
and he goes on to say that the boy who starts in the 
factory or field has a tremendous advantage over thie 
| college student which the latter will never make up. 
He then asks the boys why they are at technical 
schools, and suggests answers. The first may be 
briefly called the glamour of the schools ; the second 
is that they are led to believe that manufacturers 
want college-trained students; the third is the 
** silly talk indulged in by a few impracticable men in 
business,” who fancy that the technically trained 
boys are superior to those who have had a practical 
training only; and, finally, there is the fascination 
of the word “engineer.” The most interesting of 
these four answers is the second. We have insisted 
over and over again in these columns that the schools 
are failing if they are not turning out the sort of 
men required by the manufacturer, and we have 
also pointed out on many occasions that the number 
| of youths receiving a technical education is becoming 
far greater than the demand—that there is, in fact. 


|no need, from the purely utilitarian point of view, 


to educate so many men as highly as they are educated 
—the value of the education measured by salaries 
goes down as the number of highly educated men 
increases. Mr. Crane attacked these aspects of the 
subject in a very practical way. He wrote to thirteen 
of the leading schools and universities of America, 
and asked them to let him have a list of the prominent 
manufacturers who desired to employ their students. 
Eight of the schools refused the information alto- 
gether or evaded the request in various ways. 
The remaining five gave the names of employers, 
but they numbered only eighty-eight. Mr. Crane 
in his address examines this remnant in detail. The 
big electrical companies, the telephone companies 
and the railways take most men. Only one steel 
works, and that one of little importance, seeks such 
men. On the railways the market is never buoyant ; 
not more than 5 per cent. of their “ strong’ men 
have, according to Mr. Crane, been college trained. 
But the electrical outlet is rapidly closing, for 
it appears from some remarks of Mr. Alexander's 
that the scheme of the General Electric Company, as 
well as of other similar concerns, has failed, and that a 
new method, involving shop training instead of 
college, is being adopted. There is a good proof 
of its failure. The pay in all cases is very 
small, and that should lead to a great demand if the 
material offered, the students, were really valuable. 
The case is parallel to an article of merchandise that 
is being offered at one-half its cost, which certainly 
would not have to go begging for customers. ‘‘ This 
fact in itself proves conclusively that the technically 
school-trained young men have little merit, for other- 
wise they would be in demand at better pay.” All 
this is very sound, and if Mr. Crane’s premises are 
correct there is no answer to his arguments from his 
point of view. Of course, there is another point of 
view but we cannot touch on it now. But Mr. 





about advocating it and preaching that it is the 


Crane is not only destructive, he has also a policy of 
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his own. He strongly believes in getting the boys 
intotheshopsor field at from sixteen to seventeen years 
ofage. There they will learn nine-tenths of the theory 
they want, and the remaining tenth they can acquire 
at college subsequently. Practical experience, he 
concludes, “not theoretical schooling, i; the key to 
success.” 

Digested, all this attack of Mr. Crane’s will be seen 
to mean that practical training is absolutely essential 


to success in engineering in this country ; no one has | 
ever seriously doubted that proposition, and though | 


attempts have been made to claim for the college the 


ability to replace the workshop, the manufacturershave | 


never agreed, and there is absolutely overwhelming 
opinion at the present time that no engineer will ever 
be worth much who has not done several years of 
strenuous work in the shop or the field. In America 
it would appear that the colleges have encouraged the 
opposite idea, and it is against it that Mr. Crane tilts. 
Mr. Crane believes also that nine-tenths of the theory 
of engineering may be learnt in the shops and at 
evening classes, and that therefore the practical 
training should be taken first. He concludes that the 
yemaining one-tenth of theory may be learnt subse- 
quently by a few months at college. Here it becomes 
evident that he has not given sufficient attention to 
the details of his scheme, or he would have seen the 
tremendous difficulties it presents. We cannot go 


into them here, but anyone who has endeavoured to | 
would here express our thanks to Barclay, Curle and | 


draw up a curriculum for a class of students, all 
wanting different things and proposing to devote 


ifferent numbers of months to it, will understand the | s : 
differe |admit that these observations showed a state of 


practica! obstacles to such “ independent ” schemes. | 


The fact is, that the mere mechanical question of 


handling large bodies of students requires a cut-and- | 


dried programme, and its defects have to be supported 
as best they may. Whilst, then, we thoroughly agree 
that nothing must take from the practical training, 


| of its circumference, and there was some accumulation | 





| the benefit. 


time arrives to describe the actual engines them- 
selves when at work on the Jutlandia. 

It will not be out of place to give a brief description 
of the engine which has made such an important con- 
tribution to the history of the development of the 
internal combustion engine afloat. 

The engine in this case has a trunk piston, though 
in the eight-cylinder marine type the short piston and 
crosshead will be adopted ; the piston is cooled by 
oil pumped up the connecting-rod, through the gudgeon 
pin and overflows into a pipe which leads out- 
side the crank case so as to be under the observation 
of the engineer; the temperature of this oil was 
found to keep at about 190 deg. Fah. The air com- 
pressor is driven off the forward end of the crank 
shaft, and has been deliberately designed with about 
double the actual capacity required, so as to allow for 
experiments, &c. This must of course tell on 
the mechanical efficiency of the engine, which should 
be borne in mind when considering the fuel con- 
sumption per brake horse-power, though indeed the 
latter requires no apology. The compressor is of the 


night and day non-stop run, of which twenty-eight 
days. were at full power, one day was at three-quarter 
power and one day at half power, burning Scotch 
shale fuel oil of a specific gravity of 0.85. During 
the whole of this period, we are informed, the engine 
was never stopped or adjusted in any way, and no 
trouble whatever was experienced, the running being 
as steady on the last day as it was on the first. 
In the absence of any published records to the con- 
trary, we venture to think that this constitutes a 
record in continuous running for any Diesel marine 
type engine of any power. Engines in central stations 
may have run withoyt involuntary stops or adjust- 
ment for a longer aggregate period than is represented 
by the thirty days, but such results are not comparable 
in view of the intentional stops of which they have 
Such a run as this should go far to 
convince the superintending engineer that the Diesel 
engine has now reached a stage of progress at which it 
calls for at least his most serious consideration, | 
without asking him to take too much on trust. Cer- | 
tainly there is nothing to prove from the actual run- | 
ning of the engine that the period of thirty days | two-stage type and delivers air for the fuel injection 
might not have been considerably extended, nor does | at a pressure of 64 atmospheres; to effect this we 
a careful examination of all the parts on the com- | noticed that the air inlet valve was practically closed, 
pletion of the run give any indication to the contrary. | and when running was remarkably silent. It may be 
The engine was stopped at 11 a.m. on Thursday, the | well to describe the reversing arrangements, though 
18th inst., and dismantling was immediately pro-| they are, of course, practically useless on a single- 
ceeded with, and by 1 p.m. the valves, piston and | cylinder engine, and are different from those on the 
connecting-rod were lying alongside. The point which | eight-cylinder engine. There are two fuel and two 
we most anxiously wished to observe was the condition | compressed air cams, each with its own rocker, one pair 
of the piston rings and valves after such arun, and we | of each for ahead and one pair for astern, and one inlet 
and one exhaust valve cam, each with a rocker. One 
Co., Limited, for affording us an opportunity of | compressed air valve rocker and one fuel valve rocker 
making such observations at first hand. We must | are mounted excentrically to each other on a common 
sleeve on the cam shaft in the usual manner, each 
things which we should not have dared to prognosti- | sleeve being connected to a lever on the starting 
cate. Six rings are fitted ; of these the top ring was! platform. On receiving the order to go ahead, both 
found to be gripped in its groove for about one-half | these levers being assumed to be in the neutral 

position, all fuel and compressed air valves out of 
action, the ahead lever is raised so as to put the com- 
pressed air valve into operation for ahead, and when 





of dirt round the groove, but curiously enough the | 
whole of the surface of the ring was bright and had 


| the appearance of having been doing its work up to 


we are convinced Mr. Crane must seek some other 
the very last. The second ring was tight, if not 


means of providing the last tenth of theory, and to | 
our minds the scheme proposed by Sir William 
White’s committee has never been surpassed ; our 
only regret is that it has proved up to the present 
difficult to set in operation. 


| ference, in the same part of the periphery as the 
top ring, but here again it was bright all over; the 


and were quite free and clean and bright. The 


amount of accumulation of what was apparently 
| carbonised lubricating oil; the concave part of the 


actually gripped for about one-third of its circum- | 
| exhaust valves, which require in a four-cycle engine 


rest of the rings were in absolutely perfect condition | 


| outer part of the top of the piston showed a certain | 


the engine is started it is depressed so as to put the 
fuel valve into operation. This has, however, up to 
the present, left out of consideration the inlet and 


to have their relationship to each other altered by 
roughly a revolution and a-half. This is obtained as 
in the Blackstone engine, by using the inlet valve as the 
exhaust valve, and vice versd, shunting the fresh air 
and the spent gases into their proper channels by 
| means of special valves. As the system will not be 
used in the marine engine we do not feel called upon 


A THIRTY-DAY NON-STOP RUN OF A MARINE) 


OIL ENGINE. 

‘“ ProveD Reliability ! ”’ 
cited the absence of this important feature as a 
weight in the scales against the more extended adop- 
tion of the internal combustion engine afloat, though 
we have added by way of qualification that it is a 
defect of mere adolescence. Though we do not with- 
draw one iota from our statement, we must admit 
that it is a very difficult term to define in such a way 
as shall meet all views. It must not, of course, be 


| just where the incoming charge impinged, was coated 


We have more than once | With a thin film of soot which could be rubbed off with | 


assumed that we consider that an internal combus- 


tion engine must be capable of running for an in- 
definite period without a stop either voluntary 
or involuntary. On the other hand, it does not 
mean that an engine will have satisfied the conditions 
if it has proved its ability to run for twenty-four or 
forty-eight hours without a stop. What then is the 


exact period which can give proof of reliability ? | 


It is difficult to say. Possibly the best answer is that 
the proof is only to be found in an accumulated 


| resting undisturbed on its seat for a period of thirty | 


experience of a number of actual tests of different | 


lengths extending over a long period of time. So far 
that accumulated experience is lacking in big marine 


oil engines, and a trial just completed by Barclay, | 


Curle and Co., Limited, must be considered to 


form the most important link in the chain of evidence | 


as it exists at the present day. 


As is well known, this | 


firm is building two sets of eight-cylinder four-cycle | 


Diesel engines of 2500 combined horse-power for the 
Jutlandia, which they have recently launched, and 


which is a sister ship of the Selandia, which is being | 
engined by Messrs Burmeister and Wain, of Copen- | 


hagen. 

Before commencing work on this machinery, 
Barclay, Curle and Co. were known as builders of very 
high-class steam machinery, but they had had no 
experience whatever of the building of ‘‘ motors,” 
and we must admit that we had some misgivings 
when we learned that they were about to try their 


prentice hand on a set of Diesel engines of such | of wear ; indeed, no wear should be expected in ten | 
comparatively large powers as those in question, in | times the length of run. The rest of the parts we did | 
view of the admitted difficulties of construction. | not examine on this head, though judging from the 
How little our misgivings were justified will be gath- | absence of any knocks when the engine was running, 
| beyond those due to the cams striking the rollers, 
| there cannot have been appreciable wear in the pins 
| or bearings. 
| points throughout the trial, from which we learnt 
| that the consumption was 0.45 lh. per brake horse- 
| power per hour, the maximum horse-power obtained 
| being 126 at 143 revolutions per minute. 


ered from the following notes. In order to gain some 
experience of construction and to satisfy themselves 
on certain points before tackling the actual engines 
themselves, the makers very wisely decided to construct 
a single-cylinder model, if it may be so called, having 
the cylinder and the main features exactly similar to 
_ proposed for the ship,and to experiment with 

lis. 
550 mm. and 730 mm.—say, 22in. and 291in.— 
respectively, was duly completed some time ago, 
rigged up on the ‘‘ bench,”’ and attached to a dynamo, 
and has demonstrated all the points desired. The 
culmination of these trials was reached last week, 


|b 





| 


This engine which has a bore and stroke of | 
| Curle and Co. did not take too bold a step in making 


| This valve then, it should be remembered, had been | 


top, except in the centre where it was quite bright 
to comment upon it. The cam shaft is driven by 


skew gears and a vertical shaft in the manner now 
| common, the fuel pump and governor being driven off 
this vertical shaft. The governor, by the way, acts 
on a special valve which controls the supply of fuel 
to the suction valves ot the pump without interfering 
with the actual action of the valves themselves. 
that they might have run another month. | The whole engine ran remarkably quietly, as we have 
The makers drew our attention in connection with | Noticed before with four-cycle engines, the compressor 
the opening up of the engine after the trial to a| and the exhaust valve cam being responsible for 

curious point with regard to the compressed air | ™ost of what noise there was. : . : 
starting valve, a point which we had not heard raised On the completion of our inspection of this engine 
before, though it was, with creditable foresight, we | W° were courteously permitted to see the eight- 
think, anticipated by the builders. They contem- cylinder engines, which are well on; the cylinders, 
plated at the beginning of the trial making it a daily guides, connecting-rods, and covers are all in place ; 
routine to revolve this valve on its seat, but preferred | the cam shafts are bedded, and it will probably not 
in the interests of experimental data to leave it | be more than six to eight weeks before the engines 
are running, and in this connection it is interesting 


absolutely alone during the whole of the trial. | ‘ D , ” 
| to note that they will be fitted direct into the ship 


the finger. According to these observations, as we 
say, it should apparently have been possible for the 
piston to have run another thirty days without 
trouble. The inlet, exhaust and fuel valves were 
absolutely normal, and we can only say of these, too, 


| without any bench tests, a new and rather startling 
days in the midst of all the trying conditions of com- | departure, but one which should result in a considerable 
bustion, &c., due to its position in the cylinder head, | S8V!8- 
and it is hardly to be wondered at that it was found | 
that while it could be depressed by the cam gear the | 


spring was not sufficiently strong to return it to its | 
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NEGATIVE ANGLE SIGHTING. 


On Friday last Sir George Greenhill delivered a lecture 
in the Hall of the Institution of Electrical Engineers, 
before the Junior Institution of Engineers, the subject 
being what has been called by its inventor “‘ Negative 
Angle Sighting.”” The inventor is Mr. H. Ommundsen, 
on whose skill as a rifle shot there is no need for us to 
enlarge. 

As the majority of our readers will be aware, the back- 
sight of every rifle is graduated in hundreds of yards 
or metres, perhaps being sub-divided into half these dis- 
tances, and that when it is desired to hit any object the 
sight is elevated to a height corresponding with the dis- 
tance the object is from the firing point. If this distance 
be known the only difficulty experienced is the accurate 
setting of the sight, which, however, be it said, is a difti- 
culty of no small importance even when firing under 
range conditions, and how much more so, therefore, 
when in warfare ! 

In service, however, unless in an entrenched position, 
when there has been time to mark off distances by easily 
recognisable objects, the range is rarely, if ever, accurately 
known. It is practically impossible to have range finders 
at work in every part of a large area of operations, and 
hence in the majority of cases the range has to be guessed 
either by the men themselves, if they are acting inde- 
pendently, or by their section commanders. Everyone 
who has had any experience in work of this kind is aware 
of the difficulty attending it even in an atmosphere to 
which he is well accustomed, The trouble is rendered 
very considerably greater when the operation is carried 
out in a paft of the world in which the climatic conditions 
vary greatly from those to which the operator is used. 
This was prominently brought to notice in the late war 
in South Africa, where the extreme clearness of the air 
very frequently caused distances to be vastly underjudged. 
As a matter of fact, even under known conditions, a usual 
percentage of error in judging distances is found to be 
with untrained men 25 per cent. With trained men an 
error of 15 per cent. is to be expected ; though with experts 
it is, of course, considerably less. The “expert” 
ever, is a rarity. 


It is to eliminate this difficulty that Mr. Ommundsen’s 


system has been devised. His method does away with 
judging distances and enables one setting of the sight 
to hold good over an extended range, against an enemy, 
say, up to 700 yards. The “negative angle sight’ is 
constructed in such a way that the set point of elevation 
will produce trajectories of a predetermined height 
without relation to distance. The height of the trajectory 
is determined by the height of the objective or target, and 
many be stated for convenience as double the height 
of the latter. Aim is taken, not at the target, but at some 
point under it, the distance of this point being estimated 
by comparison with the target. 

For example, supposing the target to be a soldier ad- 
vancing on foot, his height may be taken as 5ft. 6in. 
The heights of the trajectory of a bullet for varying 
elevations of the backsight are known, and for a man 
5ft. 6in. in height the backsight is set to give a trajectory 
which is double this, or llft. above the line of sight. 
Unless something were done, therefore, other than getting 
the two sights of the rifle in a line with the man whom 
it is desired to hit, the bullet would pass harmlessly over 
his head, but it is here that the crux of the invention 
is revealed. The aim is taken not at the object to be hit, 
but at a point at varying distances beneath it—these 
distances varying with the apparent size of the object. 
In short, the aim is taken at a point below the ground 
level, if the object be a man advancing on foot, which 
is as nearly as can be judged equal to the apparent height 
of the man. 

Now, it will be quite evident that the apparent height 
of aman will vary very considerably, according to whether 
he is near to or far away from the firing point. Hence, 
when he is far away he will be quite small, and the dis- 
tance aimed into the earth—if we may use such an ex- 
pression—will be small, or, in other words, the gun will 
be given a considerable elevation. If, on the other hand, 
the man is near, he will appear larger, the aim will be made 
further into the earth, with the result that the muzzle 
of the rifle will be depressed. This elevation or depression 
is always in the correct proportion, and it is, of course, 
made automatically without any movement of the back- 
sight. 

Sir George Greenhill described the process in the follow- 
ing manner :—** It is as if the man-target were advancing 
over a sheet of reflecting ice and the aim were taken at 
the head of his image inverted by reflection.” The 
fixed amount of negative aim creates an angle below the 
ground line which automatically subtracts from the fixed 
angle of elevation on the rifle. The nearer the target 
is, the greater will be this subtracting angle, and con- 
sequently the less the remaining angle of effective eleva- 
tion. In other words, the angle of elevation is negatived 
by the amount of this varying angle, which has accordingly 
been termed the ** negative angle,’ and hence the name 
given to the system. 

It is said that whereas there is great difficulty in gaug- 
ing distance correctly, accurate results have been obtained 
with negative angle sighting by untrained men. Indeed, it 
is said that the estimations of such men have evinced 
surprising accuracy. It might well be thought that there 
would be great difficulty in estimating correctly a heiglit 
equal to that of the object aimed at, but this testimony 
would seem to prove that this is not so. 

An alternative setting of the sight for use against a 
prone enemy is provided for snap-shooting at shorter 
ranges. A modification has also been introduced in which 
the backsight is made in such a way that the foresight 
ean be seen underneath instead of over it. The object 
or target can then be callipered visually between the 
foresight and the backsight, the eye being the same 
distance from the backsight as the latter is from the fore- 
sight. In this way the rifle is laid in practically the same 
way as before, when aim was taken the height of the 
object below that object. 

Sir George Greenhill showed how the system could be 
applied to field artillery and naval guns, 








how- 














THE EVOLUTION AND PRESENT DEVELOP- 
MENT OF THE TURBINE PUMP.' 


Dr. EDWARD HOPKINSON, Member of Council, and 
Mr. ALAN E. L. CHORLTON, Member, of Manchester. 
To-pay the turbine principle seems to be the accepted ideal 
of almost all primary machines. It would appear that the age 
of the reciprocating engine, for the various duties of mechanical 
engineering, is passing, and that the rotary engine of the turbine 
type is steadily taking its place. 


By 


place. 
as to warrant the surmise that at no distant time a similar com- 
parison of precedence will be made. In no domain, perhaps, has 
the turbine rotary principle achieved greater success in the last 
few years than that of high lift pumping, though the realisation 
of its possibilities for such duties by some is perhaps as old or 
older than the steam turbine itself. Still, its general acceptance 
as correct engineering practice is only a matter of the last five 
years. 

At the present time the use of the turbine pump has become 
so extended that it is difficult to find services to which it cannot 


Fic. 1.—Centrifugal Pump. 
(John Gwynne, 1851). 


























In that of steam prime movers | 
it has, perhaps, already taken the lead over the reciprocating | 
type, and the engine of Watt must now be relegated to second | 
In other fields and duties its progress to date is so great | 
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be advantageously applied. It will no doubt, therefore, be a 
matter of interest to trace the evolution and development of 
machines of this design, and this, perhaps, cannot be better done 
within the limits of a single paper and the time available than by 
considering in particular one type only, and that the authors 
believe to be the original. As a description of the commercial 
application of the steam turbine is a history of the Parsons 
machine, so that of the turbine pump can be adequately por- 
trayed by an account of the evolution of the Osborne Reynolds 
pump. 

The rotary machine for raising water in the form of a centri- 
fugal pump is a very old contrivance, and was the forerunner 
of pumps of the turbine type. At the beginning of the eighteenth 
century, Denis Papin, the French physician and physicist, 
afterwards a Fellow of the Royal Society, communicated to the 
Society a paper? in which he describes how,‘ being busy for a 
coal mine which has been left off, because of the impurity of the 
air,”’ he had devised improvements in the Hessian bellows with a 
view to applying them both to wind and water. His improved 
apparatus consisted of radial wings caused to revolve about an 
axis in a cylindrical chamber of which the portion external to the 








Fig. 4—MATHER-REYNOLDS PUMP 


wheel was of a spiral shape. His drawings show clearly the 
volute casing of the modern centrifugal pump. Papin had no 
means of driving his fan or pump other than by hand power, and 
more than a century elapsed before his ideas were applied in 
practice. 

Centrifugal pumps were in the past accepted by engineers as 
suitable appliances for easily and cheaply (as to first cost) raising 
water to low heads. It was not realised that they were capable 
of dealing with any but such heads ; in fact, such a view became 
a canon of ordinary engineering practice, creating a tradition 
which took many years to remove. That this opinion was not 
universal is shown at a very early date by the omnibus patent of 
John Gwynne*. Included in this invention is the design of a 
series centrifugal pump shown in Fig. 1. 


Gwynne’s specification contains many claims, and amongst | 


other interesting designs he shows a reaction impeller, now used 
for self-regulation, and also a means of dealing with end thrust. 
This specification seems to be the first proposal to use centrifugal 
impellers in series, and though in the forms shown and having no 
guide vanes it could hardly be expected to attain, even with low 


efficiency, the heads now successfully dealt with, still, it shows a | 





1 The Institution of Mechanical Engineers. 
2 “ Philosophical Transactions,” Vol. xxiv, No. 300, 1705, 
+ Patent No, 13,577 of 1851 






conception of a machine very much in advance of the times, It 
is singular that, though the water turbine with its guide vane, 
was a matter of common knowledge at the time, no atten, 
appears to have been made to reverse its action with the prospert 
of obtaining a similar high efticiency and increase of head for the 
purpose of raising water, There was, however, one exception 
in the invention of Professor Osborne Reynolds. — It is the object 
of the present paper to trace and discuss the development of this 
invention, 

In the year 1875 Professor Osborne Reynolds invented q 
turbine pump! of the series type, fitted with guide vanes Fig, » 
Comparison of this-figure with illustrations following show hoy. 
the essential features of his original proposition have heen 
adopted in subsequent practice. In this pump the impeller 
delivered its water to tangent guide vanes, as shown in Vig, 9: 
and the similarity to an inward flow turbine of the Thomson type 
is noticeable, for, as in that machine, the mouths of the guide 
channels could be regulated to raise the efficiency of the pump 
for smaller outputs, a device, however, seldom adopted in Jatey . 
practice. He claims * the arrangement and combination of two 
or more centrifugal pumps or fans, in which the fluid, after 
leaving the moving passages, is received into fixed passages 
so formed as to deprive it of all velocity of whirl.” : 

Nothing of any commercial value appears to have been done 
with the invention for many years ; in fact, the first ptunp of 


Fic. 2.—Turbine-Pump. (Osborne Reynolds, 1875.) 
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which records and tests are available was only constructed in the 
year 1887 by the firm of Mather and Platt for the Engineering 
Laboratory of the Owens College, Manchester. This pump, 
shown in cross and longitudinal section in Fig. 3, had four im- 
pellers in series and gave at 1500 revolutions per minute a total 
head of 148ft., or 37ft. per chamber. The average efficiency 
recorded in the tests made by Professor Reynolds was 58.5 per 
cent., a high result having regard to its small size for a pump 
made twenty-five years ago. The readings were taken from a 
dynamometer fixed between the pump and the belt pulley, and, 
as no method of damping the indicating finger seems to have 
been employed, they may be liable to some error. Thus the 


Fi. 6. 
Curves showing relative velocity of water through impellers, when 
delivering their most efficient quantity 


A. Mather-Reynolds 1895 pump. 
B. Modern High-Lift pump. 
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DISTANCE THROUGH IMPELLER IN INCHES. 


maximum efficiency obtained, viz., 70 per cent., appears open 
to some doubt. The guide vanes, after leaving the wheel in « 
curve, reached the inner periphery of the outer shell of the 
chamber at an angle. The water having had its velocity ol 
whirl converted into pressure head in these passages, had then 
to pass sideways at right angles into radial return passages 


| formed in the back portion of the chamber and marked “ A 


in Fig. 3. In these passages the water was guided and prevented 








4 Patent No. 724 of 1875, 
5 See also Patent Specification 13,578 of 1894, 
** Improvements in Rotary Pumps and Turbines.” 


Osborne Reynolds 








Jan. 26, 1912 


from rotating by radial vanes. The water, on reaching the 
centre, passed into the eye of the second impeller, and so on until 
it was finally delivered at the pump outlet at the head pressure 
required, It will be observed from Fig. 3 that the impeller was 
of the open type with radial vanes. 

The tests of Professor Reynolds proved the capability of the 
pump to perform many duties previously thought impossible 
by centrifugal pumps, and in 1893 the firm of Mather and Platt 
took up its commercial manufacture. 

Phe mechanical construction of a standard Mather-Reynolds 
p as built in 1895 is illustrated in longitudinal section in 


pum “ > als . . 
It consists of four chambers working in 


Fig. 5 and in Fig. 4. 


Fic. 7.—Head and Efficiency Curves. 
Comparison of Results with Different Impellers. 








% 





EFFICIENCY 


AND 


fFeer 








IN 


HEAD 








TOTAL 

















eee ay 


di 4 1 


° 4 | 4 4 4 





400 600 
GALLONS PER MINUTE 





series. At the one end these are secured by bolts against the 
circular flange of a frame carrying the driving pulley or shaft 


coupling, this having the suction branch and entrance to the | 


first chamber cast with it. At the other end the delivery chamber 
forms the final cover, and has the delivery pipe cast on the upper 
part connecting to the annular space into which the last set of 
guide passages deliver, and at this end a suitable stay is attached 
to support the pump from the floor. The chambers are secured 
to each other by bolts through external flanges, each chamber 





Fig. 8-GUIDE VANES OF 1895 PUMP AND MODERN PUMP 


being recessed and spigoted so as to preserve correct alignment 
of the whole. This forms an inexpensive design,’and permits 
of accurate manufacture. It allows of chambers being added 
or subtracted for higher or lower heads. Each chamber is | 
distinet in itself, and has on one side the guide vanes, receiving 
the discharge from the impeller, and on the other the return 
passage to the eye of the next impeller. This return passage 
is walled by a diaphragm integral with the casting. The water 
leaving the impeller, guided by the delivery vanes, passes to the 


Fig. 9. 
A. Head and Efficiency curves of Mather-Reynolds 1895 pump 


























Feet B. Head and Efficiency curves of modern pump. 
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GALLONS PER MINUTE 


hext chamber, and is there guided to the eye of the following 
mnpeller. As shown in Fig. 4 and Fig. 8 (right-hand side), there 
are four guide passages in this particular pump, and their form is 
clearly illustrated. 

In comparing such a pump with a modern one, it will be found 
that it is in the form of its impeller and its delivery casing that 
the original Mather-Reynolds pump differed most from the pre- 
sent design, The impeller, as shown in photograph, Fig. 4, 





| impeller vanes working under similar conditions. 
| trate the advantage in efficiency of the impeller with the back- 
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is of the open type (not shrouded), with radial vanes, the roots 
of which are carried across the openings of the eye into the boss, 
necessitating the use of a modified form of Francis entrance. 
This form was probably adopted in order to secure sufficient 
strength to drive the vanes, necessitating them being carried 
through full width to the boss on the pump shaft, and not start- 
ing level with the outer diameter of the eye, as now. The im- 
peller was turned over, and revolved a close fit in its casing, 
which was turned to a corresponding form. his prevented 
leakage and loss of efficiency by the return of the water from the 
tip to the suction along the impeller sides. 
The reasons that induced Professor Reynolds to adopt such a 
radial impeller are not quite clear, as the shrouded form with 





curved back blades was in common use at that time, and is a more | 


efficient and stronger type. 
and Mr. Ryan have shown that in centrifugal pumps with open 
vane impellers the frictional resistance is three to five times as 
great as with closed or shrouded ones, though it must be noted 
that these experiments were made with clearances considerably 
greater than obtained with the Reynolds impeller.6 


Fic. 10.—Head and Efficiency Curves. 


A. Short guide-passages. 
B. Long guide-passages. 
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In the 1895 pumps the speeds of the water through the im- 
peller and passages were comparatively low, and large areas were 
therefore necessary-—see Fig. 6. Each wheel being of the open 


Recent experiments of Dr. Gibson | 


| 
photographs, Fig. 11, the same impeller being used in each case. 


Fig. 11 shows photographs of the short and long guide passages. 
The effect of the curvature, length, and dimensions of entrance 
of the guide passages and of the curvature and angle of delivery 
of the return passages on to the eye of the impeller are shown in 
curves, Fig. 12. These curves have no relation to the curves 
of Fig. 7, being taken at an earlier date with a different pump. 
Head and efficiency curves are given for four different designs 
of guide and return passages, the same impeller of standard 
shrouded type being used in each case. Design A has short 
guide vanes with wide opening on the radial line. The return 
passages are of similar curvature. Design B has similar guide 
vanes, but the return passages have a short curve becoming radial 
near the eye of the impeller. Design C also has similar guide 
vanes, and the return passages are similar in curvature to those 
of A, but are not extended to the outer periphery of the return 
chamber, Design D has a narrower opening on the radial line, 
one-half that in A, B, and C. The return passages are similar to 
C. The head and efticiency curves are given for speeds of 1000, 
1500, 2000, and 2500 revolutions per minute respectively. An 


Fic. 12.--Head and Efficiency Curves. 
Showing Effect of Guide-passages and Return-passages of Different Form. 
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| inspection of the curves shows that design D is much inferior both 


type was nearly balanced as to end thrust in itself, and so with | 


the moderate heads pumped against troubles with lateral end 
thrust were not experienced. There is no doubt, however, that 


| end thrust did occur, and this caused the impellers to rub on the 


sides of their casings, with consequent friction, wear causing 


in head generated and in efficiency, due to the throttling at the 
throat of the guide passages, and incidentally that self-regulation 
may be readily attained by such throttling, as it may also be 
obtained by throttling at the eye or less effectively by a reaction 
form of impeller, as shown in curves, Fig. 7. Secondly, that 
design B is superior to both A and C in generation of head, 
especially with larger quantities, and superior to A in efficiency, 
especially at the low speeds, but it is much inferior to C in maxi- 
mum efficiency, except at the high spzeds. At these speeds eddy- 


| ing and whirling take place in the whirlpool chamber of C, which 


leakage and loss of efficiency, the varying conditions of which | 


make the true comparison of various tests difficult. This, how- 
ever, did not cause any serious trouble in practice on account 
of the large areas on which the end thrust was taken and the low 
head per chamber. 

Fig. 7 shows curves taken on the works test tanks from the 
impellers A, B, C, D, tested in the same single chamber pump 
body, and with one set of short guide vanes. 
were not of the 1895 type, but shrouded. 
solely for the purpose of showing the effect of different forms of 
They illus- 








GUIDE PASSAGES 


Fig. 11—SHORT AND LONG 


ward curved vanes? and in head of the one with radial vanes, 
Impeller C most nearly corresponds to the radial vanes of Rey- 
nolds, and impeller A to the modern type. ‘The reaction wheel 


| D gives a gradually falling head curve as the quantity becomes 


abnormal, with smaller tendency to increase the driving power 
and lower efficiency. ‘To obtain the best results of each impeller, 


These impellers | 
The curves are given | 


| is prevented by the guides forming the continuous passages of 


design B. Design B is most usually adopted as best meeting 
average conditions. 

Thirdly, that design C, which approaches more nearly to the 
conditions of a single-chamber pump, gives considerably higher 
iInaximum efficiency at speeds of 1500 and 2000, due to less power 
being absorbed by friction against the walls of the guide passages, 
and also to tangential motion imparted to the water as it enters 
the subsequent impeller by the tangential curvature of the return 
passages. 

(To be continued.) 





THAMES SHIPBUILDING. 


TuE following correspondence has passed between 
the Secretary to the London District Committee of 
the Federation of Engineering and Shipbuilding 
Trades of the United Kingdom and the First Lord of 
the Admiralty :— 

26, Haig-road, Plaistow, E., 
llth January, 1912. 
The Right Honourable 
The First Lord of the Admiralty. 

Sir,—A meeting of the above (Federation of Engineering 
and Shipbuilding Trades) was held last evening for the pur- 
pose of considering a letter received from Mr. F. B. Smart, 
receiver and manager on behalf of the Thames Ironworks Ship- 
building and Engineering Company, Limited, which contained 


| the following two important points :— 


different guide passages with suitable entrance angles should | 


have been used. 

Considering now the guide vanes, it will be seen that in the 
1895 pump these are shorter, or rather open out quicker than in a 
modern pump—see Fig. 8. They are obviously less efficient 
if judged from the analogy of a Venturi tube, which must have a 
certain (long) length, if serious loss is not to be occasioned by 
converting velocity into pressure. The difference therefore 
between the efficiency of an 1895 and modern pump, as shown in 
curves—Fig. 9 
impeller and its guides with its cramped entrance at the eye, with 


| consequent shock to the entering water, and to the loss at the 


periphery from the radial vanes, also tothe shortness or too rapid 
opening out of the guides. 
formed divergent guide channels is shown by curves, Fig. 10 and 





6 “ Proceedings,” Inst. C.E., Vol. clxxix, 1910. 

7 For a discussion of the superior efficiency of curved vanes over radial 
vanes, see Dr. Stanton’s paper, ‘‘ Proceedings,” Inst. Mech. E., 1903. 
“Centrifugal Pump Efficiency.” Notr.—The authors are informed that 
in some tests on the efficiency of pumps, the kinetis energy of the water 
as delivered from the pumps is added to the energy as measured by the 
product of the head (measured by gauges fixed at the same level.on the 
delivery and suction) and the quantity in determining the work done by 
the pump. This is obviously incorrect, unless the kinetic energy of the 
water entering at the suction side is deducted from the work done by the 
pump. Asin general the velocity of inflow and outflow is the same, the 
two factors balance each other, and the work done is truly represented by 
the product of the quantity and the head. 


is probably due to the form of the Reynolds | 


The importance of long and carefully | 





| 
| 
| 


First, whether the members of the various trades in the ship- 
building and engineering industry of the Port of London would 
be prepared to revert back to the fifty-three hours, as suggested 
by a northern firm; or, alternatively, agree to work for the rates 
current in the port just prior to the recent advances made by 
the firm to some trades at the beginning of November last, 
which, it is claimed, would place the firm in the position to reduce 
its tenders for the two cruisers which still remain to be given out 
for construction, when negotiations could be re-opened with 
your honourable Board for the purpose’of securing these contracts. 

J am therefore instructed to say that it has been agreed by my 
committee that a ballot be taken of the members of the trades 
affected on the two points contained herein at the earliest 
opportunity. 

As this involves a considerable amount of work, my committee 
have decided that the result of such a ballot cannot be known 
before Tuesday evening, the 23rd instant. They therefore 
respectfully appeal to you, on behalf of the thousands that are 
affected in the port, to withhold the placing of these two cruisers 
elsewhere until the result of the ballot is given to the firm in 
question.—I have the honour to be, Sir, 


Your obedient servant, 
(Sgd.) C. A. Pace, Secretary. 


Admiralty, S.W., 
12th January, 1912. 


Sr1r,—I am directed by the First Lord of the Admiralty to 
acknowledge the receipt of your letter of the 11th instant, in 
which you ask that time may be given up to the 23rd instant for 
a ballot to be taken on various points by the men of the Thames 
district. 

Mr. Churchill desires me to say that the Admiralty have never 
made it a condition of giving these contracts on the Thames 
that the men should adopt a fifty-three hours’ week, On the 
contrary, it would give the Board the greatest pleasure to be 


- 
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able to allocate the contracts to London if any offer from a 
responsible and competent firm is forthcoming at prices which 
approximate to other market tenders; and, having regard to 
the desirability of keeping another centre of warship building 
in existence, a certain latitude might not be held unjustifiable 
by the House of Commons. But everybody must make an effort 
if the Thames is to establish itself on an economic basis. It is 
becoming urgent to place the orders for these two cruisers, 
and it is evident that if no responsible firm can be found to come 
forward and undertake this work on the Thames efficiently and 
with such substantial backing as to ensure the completion of 
the order, the contract must be placed elsewhere. 

Mr. Churchill is, however, determined that within these limits 
every possible alternative shall be given its fair chance ; and he 
therefore desires me to state that the Admiralty will accede to 
your request, and that the order will not in any case be placed 
elsewhere before the 23rd instant. 

Yours faithfully, 

(Sgd.) 

The Secretary, London District Committee, 

Federation of Engineering and Shipbuilding 
Trades of the United Kingdom. 


E. Marsu. 


The result of the ballot referred tO in these letters 
was declared on Tuesday evening. The men were 
asked to reply to the following questions :—-(1) Are 
you in favour of 53 hours per week ? (2) Are you in 
favour of 48 hours per week ? (3) Are you prepared to 
work for the rates paid by the firm just prior to 


November Ist, 1911, on these two cruisers only 2 | ge 
| with tin ore. 


The votes fell as follows :—For 53 hours, 5 per cent.; 
for 48 hours, 95 per cent.; for reduced wages as above, 
50.5 per cent.; against reduced wages, 49.5 per cent. 
It should be noticed that the men at the Thames yard 
were prepared by a large majority to accept the 
smaller wages, but they were outvoted by the men of 
the district generally. It was hoped that if the men 
had agreed to the lower scale a new tender would have 
been put in which the Admiralty could have accepted, 
but in view of the equal division of the voting it is to 
be feared that this is scarcely possible, though Mr. 
Hills still hopes that his men alone may be allowed 
to accept the lower rate, and that the company may | 
thereby secure the order. The men would have | 
sacrificed no principle in foregoing the increase, | 
and their policy in refusing it appears to be short- | 
sighted. Probably many of them are indifferent | 
whether they remain on Thames side or not, and have 
no real interest in the order being placed in London. | 





COPPER AND ITS ALLOYS IN EARLY TIMES.* 

By WILLIAM GOWLAND, Assoc. R.S.M., F.R.S. (Emeritus | 

Professor of Metallurgy at the Royal School of Mines. | 
(Concluded from page 65.) 

WE will now pass to the consideration of the copper alloys 
of Mycenzan, Babylonian, Greek, and Roman times. Until 
the introduction of iron, copper, and bronze played an important | 
part in the lives and struggles of the early races, occupying the 
Greek peninsula and its islands, whilst in later times the alloy | 
bronze afforded an imperishable material to the great sculptors | 
of the Golden Age of Greece, by which many of their incom- 
parable works have been preserved to us. 

In Greek literature we have no records of metallurgical pro- 
cesses relating to copper or its alloys, such as are to be found in | 
the writings of Roman authors, notably Pliny. 

Strabo, the only Greek author who condescends to take any 
notice of metallurgy or metal working, confines his statements 
to gold, silver, and lead. But at Laurion the remains of ancient 
furnaces for smelting lead ores, which have been unearthed | 
from time to time, indicate that low hearths reserniing those | 
of the Bronze Age were extensively employed ; and if we may 
reason from Japanese metallurgical procedure, similar furnaces | 
would be used for copper. The island of Cyprus, once rich in 
copper ores, was doubtless the source whence the inhabitants 
of the Greek peninsula in early times obtained their copper. 

Among the earliest specimens of the metal which have been 
found in Greece are some copper nails which were obtained by | 
Dr. Schliemann at Orchomenos, a city in Beotia, which was 
in a state of decay in the time of Homer. They belong to that 
remote period in Mediterranean civilisation to which the name 
Mycenzan has been applied. 

One of these analysed by Rammelsberg had the following 
composition :— 








Copper, Lead, Iron, 
per cent. per cent. per cent. 
99.53 .. a! ee a RD 


Two very large nails of about the same date, one weighing 
24 lb., which were found by Schliemann with some carbonised 
beams in his excavations in the second city on the site of Troy, 
were analysed by Schroter with the following results :— 


Copper, Iron, Tin, 
per cent. per cent. per cent. | 
99.55 ss - = | 
98.65 0.85 0.45 | 
| 
| 


They are interesting as showing that the men of that remote 
period were able to produce copper of tolerable purity, but this | 
would not be difficult, as the ores which they worked would | 
be oxidised ores, oxides, and carbonates from the outcrops of | 
veins, viz., the parts which were exposed at the surafce of the | 
ground. | 

Bronze was also then in use for nails and cramps in building | 
construction, but especially for weapons, and was of go 
quality, one of the weapons consisting of copper, 90.76 per cent.; 
tin, 8.42 per cent.; lead, 0.32 per cent.; iron, 0.54 per cent. 

There is abundant evidence to show that Egypt was the first 
in the field in artistic bronze casting. When it first began | 
it is difficult to say, but objects of at least as early as 3000 B.c. | 
are in existence. : 

Even in the early examples great technical skill is displayed. 
The most ancient Greek bronzes are solid castings, whereas in 
Egypt they are light and hollow, having been cast with a core 
of argillaceous sand, which still remains in many specimens. 

The statuary bronze frequentiy contains considerable amounts 
of lead, sometimes with but little tin, and the question naturally 
suggests itself whether this arose from scarcity of the latter 
metal. Only a few analyses have been made, and, unfortunately, 
few of the objects can have even approximate dates assigned to 
them. 

Bronze was in extensive use in Nineveh about 1000 B.c. for 
vessels and utensils of many kinds, and curiously was sometimes 
employed for those which we should now make of more precious 
metals. 

In the British Museum there is a large collection of these 
objects, which were obtained by Mr. Layard in his excavations 
in the ruined city. 

Several have been analysed by Fellenberg, of which the 
following are representative :— 


| 
| 
| 
| 








* Presidential Address to the Institute of Metals, January, 16th, 1912.— 
Slightly abridged. 


| 
| 
part useless and misleading. 


| cause it closely to resemble gold. 


| solidify before removal. 


Small rod, Small cup. 


Copper, per cent. 36.64 81.84 
Tin, per cent. 12.70 18.37 
Lead, per cent. 0,28 0,43 
Iron, per cent. Trace 0.16 


Antimony, per cent. .. 
Arsenic, per cent. . 
ee es ox | ose ORB osu: cs oe OM 

In three other articles analysed by Phillips in Dr. Percy’s labo- 
ratory the tin ranged from 9.8 to 11.33 per cent. All the 
above are true copper-tin bronzes with only traces of lead. 

In one of the objects analysed by Phillips one of the feet of a 
tripod, the bronze had been cast over an iron ore. This appears 
to have been a common practice in Nineveh for rods, handles, 
&c., not because iron was cheaper than bronze, but for construc- 
tional reasons, the iron being relied on to give strength, whilst 
the bronze was pleasing to the eye, and could be easily decorated. 

The bells found have 14 per cent. of tin, showing that the 
Assyrians were well aware of the effect produced by changing 
the proportions of the metals. 

The Greek copper alloys of a later period, many examples of 
which are found in the coins of about the fourth century B.c., 
are true bronzes consisting of copper and tin, with lead or zinc 
only as impurities and not intentionally added. 

A curious feature in them is the presence of nickel varying 
from traces up to 0.5 per cent. The percentage of tin is some- 
what irregular, but in most examples ranges from about 8 to 11 
per cent. The same is true of the Macedonian coinage alloys 
from the third to the second century B.c., but the percentage of 
tin in them is somewhat greater, generally being from about 10 
to 12 per cent. These alloys were undoubtedly made by melt- 
ing together the metals copper and tin, and not, as in the Bronze 
Age, by smelting stanniferous copper ores, or by melting copper 








The Macedonian alloys, more particularly, as will be seen from 
the following analyses of typical coins by Bibra, are the best of 
the ancient bronzes :— 


Copper, per cent. 87.72 ae 88.56 
Tin, percent. . 11.70 ae 10.31 
Lead, per cent. Trace is 0.73 
Iron, per cent. .. .. 0.27 Trace 
Antimony, per cent. .. Trace Nil 
Nickel, per-cent. .. 0.38 0.40 
Trace 


Sulphur, per cent. es os ss 8s we 

A little later in Greek coins we find lead as an intentional 
constituent in various proportions, ranging generally from 
about 6 to 10 per cent., or even more, with a proportionate 
reduction in the percentage of tin. The Macedonian coins, 
however, with few exceptions, preserve their character as true 
bronzes. 

The alloys used for statues are frequently true bronze with 
9 to 11 per cent. of tin, but in other examples about 5 per cent. 
of lead has been added, probably with the intention of increasing 
the fusibility of the alloy and its fluidity when molten. 

The statements of Pliny as to the composition and mode of 
manufacture of the bronzes as imitated in Rome throw but 
little or no light on the subject ; in fact, they are for the most 
As regards the Corinthian bronze, 


| the beauty of which is so extolled by classical writers, he states 
| that the alloy was discovered by the Romans at the sack of 


Corinth, when vessels of gold, silver, and bronze had been 
| accidentally melted together during the burning of the city and 
produced a golden bronze. 

The siege of Corinth, however, occurred in 146 B.c., but the 
excellence of Corinthian bronze had been recognised long before. 
Whatever may have been the exact composition of this bronze, 


| of which several statues are said to have been cast, I may say | 


that no addition of gold or silver to any copper-tin alloy will 
Imagination must, I think, 
be responsible for the accounts given of this bronze by ancient 
authors, especially when we read also that its beauty was derived 
from being cooled in the water of the fountain of Peirene. 
Unfortunately, but few analyses have been made of Greek 

















| bronzes. The following are the only representative analyses 
T can find :— 
es | 3) o¢ 7 3 sis 
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1. Statue in the 88.54 | 11.46 Gobel 
Art Museum,| 
Dorpat 
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drapery, fifth 
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Statue of Dio | 85.05 | 10.35 | 4.65 Trace | Fo 
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Statue from) 89.04) 6.09 | 4.87 | Natterer 
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Vase, 336 to 224) 81.76 10.90 | 5.25 0.15 |Cobalt | Flight 
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Bowl from! 80.81 13.08| 5.14 0.29 [Ni &Co} | Gowland 
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ment in Nubia} | | 

With the fall of Greece and the rise of the supremacy of Rome 
we enter an important period in the history of copper and its 
alloys. In Spain and in Britain we find copper smelting being 
vigorously carried on by the Romans, and in Rome and the chief 
seats of the empire a further extension of the use of bronze, not 
only for statues and other objects of art, but for vessels of all 
kinds, furniture, and other articles of domestic life. Of special 
importance is the invention of a new alloy, brass, which comes 
into use for the first time in Europe. 

Among the varied remains which are representative of the 
Romen occupation of Britain, few are of greater interest to 
the metallurgist than the cakes of copper found in North Wales 
and Anglesea. 
26 Ib. 12 oz. These cakes afford us, in their form and character, 
unmistakable evidence of their history. They had been obtained 
by smelting sulphide ores, or ores containing sulphides, in low 
hearths, in which they had almost certainly been allowed to 
According to Pliny, who seems in this 
matter to have had access to fairly trustworthy sources of infor- 


| mation, the copper obtained by smelting was brittle and useless, 


and in order to obtain malleable metal from it, it was mixed 
with lead and melted several times, and the oftener the opera- 
tion was repeated the better was the quality of the copper. This 
brief account of copper refining by a non-technical writer gives 
us an excellent résumé of the process as practised in Roman times. 
The operation was: evidently conducted with free access of air, 
and the lead used would, by its oxidation, aid greatly in the 
removal of impurities from the copper. That the process was 
a fairly successful one is shown by the following analyses of 
some of the copper coins of the empire, although from the skill 
displayed by the Romans in other metallurgical work we migth 
have expected better results :-— 
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An example in the British Museum weighs | 
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The earliest Roman alloys which have come down to us are 
copper, lead, tin, alloys of the fifth century B.c. Their chief 
peculiarity is their very large content of lead, namely, fro, 
about 19 to 25 per cent., the tin being about 7 per cent. ‘They 
were worthless for practical purposes, but formed the alloy of 
which the large coin of the republic—which weighed from 8 o:. to 
11 oz.-—the “ As,” was cast. One of these analysed by Phillips 
consisted of :— 


Copper, per cent. ° 69.69 
Tin, per cent. .. . 7.16 
Lead, per cent. .. . 21,82 
Iron, per cent. ° 0.47 
Cobalt, per cent. 0.57 
Nickel, per cent. 6 he Trace 
Se ee ee ee Trace 
These copper-lead-tin alloys continued in use as coinage alloys 


until 20 B.c., but from that date until two centuries later Jead 
is seldom found in coins, except as an accidental impurity. 

The large percentages of lead were undoubtedly added in 
these cases on account of the cheapness of the metal as coms ared 
with that of copper and tin. 

The copper-tin-lead bronzes appear also to have been used 
by the Romans for engineering and industrial purposes. Ay 
interesting example of this use is afforded by the broken shaft 
of a water wheel, which was found in the lower Roman workings 
of the north lode of the Rio Tinto mine. The water whee! was 
probably built in the first century of our era, as coins of the time 
of Vespasian (70 to 81 A.p.) were found near it. The analysis 
which follows was made by Henry N. Thomson*, the metullur- 
gist of the Washoe plant, Anaconda :— 


Copper, per cent. 97.3 
Tin, percent. . 9.2 
Lead, per cent. 10.5 
Iron, per cent. | 
Arsenic, per cent. 0.5 
Antimony a Trace 
Silver, oz. per ton e o< 10.2 
Se eee ee 0.2 
The bronze used for statues by the Romans also always 
contains lead in considerable proportions, as much as 6 to 12 


per cent. being often present. ‘In this they were doubtless 
influenced by Greek practice, the lead being added to the bronze 
to increase its fusibility, and more especially its fluidity when 
molten, so that it might receive the sharpest possible impressions 
of the mould. 

As it might be thought that the presence of 5 per cent. of 
lead in bronze would seriously diminish its tenacity, L therefore 
determined the tenacity of a copper-tin-lead bronze composed 
of copper 88.0 per cent., tin 7.0 per cent., lead 5.0 per cent., and 
found that it was only 1 ton per square inch lower than that of 
a copper-tin alloy consisting of 9 parts of copper and I part of tin. 
The large percentages which occur in some Roman statues must, 
however, have resulted in weakness and comparative brittleness, 

I may point out here that the addition of lead to bronze was 
and is largely practised by the Japanese, not only for the reasons 
stated above, but also to enable the objects cast of the alloy to 
receive a rich brownpatin a when suitably treated ; and in this 
connection it is worthy of note that Pliny states that by the 
addition of lead to Cyprian copper the purple tint is produced 
that we see in the drapery of statues. 

But few analyses have been made of Roman statues, not with 
standing the vast number now in the chief museums of Europe. 
The following are characteristic :- 


| | 
led] ¢) 6) .8 -di ge 
Oe Ree et el ee 
Colossal statue ..| 73.38 | 10.77 | 10.28 0.14 2 0.52 Fellenberg 
Statuette .. ..| 78.77 | 9.03 | 12.07 | 0.13 Trace) Bibra 
‘s .| 87.36 | 6.23 6.20 | Trace Trace 0.21 | Bibra 
Apollo, Gallo-| 80.70 | 6.44 | 9.97 | Trace! Trace Wingham 


Roman, first cen-} 


tury A.D. | 





| 
| The alloy used by the Romans for mirrors does not differ 
| greatly from that in use in Europe for metallic mirrors in com- 
| paratively recent times, the percentage of tin ranging from 25 to 
28 per cent., but lead is present in all from about 5 to 7 per cent. 


Copprer-zinc ALLoys-——THE BRaAssEs. 


Zine as a distinct metal was unknown in early times ; in fact, 
as late as the sixteenth century it was not known in Europe. But 
there are strong reasons for the belief that the Chinese were 
acquainted with it as a metal at least several centuries earlier. 
It is occasionally but rarely present in the implements and 
weapons of the Bronze Age, and then only in small quantities 
as an accidental impurity, which has been derived from smelting 
copper ores containing it. 

In somewhat later times it occurs in rings, armlets, and other 
personal ornaments found in the ancient burial mounds of Cer- 
many and Denmark, but these mounds are of post-Roman date, 
and the objects mentioned have really been made from Roman 
coins. 

In Greek alloys zine is never found as an intentional addition 
but only as an impurity, about 1 to 2 per cent. or less ; in fact, 
according to Gobel, all antique objects which contain zinc are 
not Greek ; but this, in my opinion, is only true for those con- 
taining considerable proportions of the metal, and not for those 
with the small amounts just mentioned. 

In Roman times it first appears in the coins of the Republic 
as an impurity; as an intentional addition, however, it only 
begins in the time of Augustus (20 B.c. to 14 a.p.), when bra=s 
was made for the first time in the world’s history. 

One of the earliest examples is a coin of 20 B.c., which contains 
17.31 per cent. of zinc. 
| The Romans were-the first makers of brass. Although they 
| were unacquainted with the essential constituent zinc, yet they 
| had discovered that by melting copper together with a certain 
| 
| 


ore (calamine), a yellow alloy of a more golden colour than 
bronze could be obtained. 

It was first employed for coins which appear to have had a 
higher value than those of bronze, even up to the time of Diocle- 
| tian (286 to 305 a.p.), when six parts of brass are said to have 
| been worth eight parts of copper. There is, too, a curious stute- 
ment by Procopius in his De dificiis relating to its value in the 
fifth century A.D., in which he says that brass was then not 
very greatly inferior to silver. 

The method employed by the Romans in making this alloy 
from copper and calamine was a very simple one. 

It was conducted as follows :—The calamine was ground 
and mixed in suitable proportions with charcoal and copper 1" 
granules or small fragments. This mixture was placed in 4 
crucible, and was very carefully heated for some time to 4 
temperature sufficient to reduce the zinc in the ore to the metallic 
state, but not to melt the copper. The zinc being volatile, 
its vapour permeated the fragments of copper, converting them 
into brass. The temperature was then raised, when the brass 
melted, and was poured out of the crucible into moulds. _ 

This process was so effective that, until a comparatively 
recent period, all brass was made in Europe by the ancient pro- 
cess, and even until a few years before 1861 it was thus made 
at Pemberton’s works in Birmingham. It was called “‘ calamine 
brass,”’ and was generally believed to be superior in mechanical 
properties to brass made by using metallic zinc. 


* Engineering and Mining Journal, August 22nd, 1908. 
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The survival of this ancient process affords a striking example 
of the conservatism characteristic of British metallurgy, as 
brass had been made in England by Emerson, using metallic 
zine, in 1781. This, so far as I have been able to ascertain, was 
the first to be made in Europe by melting copper and zinc 
together. 

In Roman alloys the percentage of zinc was very variable, 
ranging from about 11 to 28 per cent. For ornamental purposes 
and scale armour they had an excellent alloy, of which the 
following are examples. Several rosettes and studs which had 
formed the mounts of a casket were unearthed in the excavations 
at the Roman city of Silchester in 1900. 

The rich golden colour of these rosettes and their extreme 
thinness was so remarkable that I made the following analysis 
of one of them and its central stud :— 


Brass rosette, Brass stud, 


per cent. per cent 
Copper - 80.42 .. 82.31 
Zine .. 18.77 17.11 
Lead 0.09 0.08 
Iron .. e 0,62 0.45 
 , Se Trace Trace 
Nickel and Cobalt Nil Nil 
THR 20 err: Nil Nil 
99.90 9.95 


Both the rosette and stud are of practically the same alloy. 
Now, of all the copper-zine alloys, those which contain from 
15 to 20 per cent. of zinc possess the greatest ductility. 

This Roman brass is therefore one of the most ductile of the 
whole series of brasses. It is, besides, identical in composition 
with Tournay’s alloy (copper 82.5 per cent., zinc 17.5 per cent.), 
which, on account of this property and its rich colour, is used 
for the manufacture of all French jewellery made from thin 
sheets in imitation of gold. Hence the brass of which the 
rosettes are made is notably of the composition which is best 
fitted for making such ornaments, and is that which would be 
employed at the present day. 

| have also examined the scales forming part of a suit of 
Roman seale armour dug up in the excavations of a Roman 
camp near Melrose, and found them to be of practically the 
same composition as the above. 

The following analyses represent selected examples of Roman 
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England, 1456) 
A.D. .. 4. «-| 67.54) 1.16 24.16 7.14 Gowland 
5. Memorial brass, | 
England, 1470 | . 
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Angel's head, 17th) | 
century, Ger-| ] 
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* Baines’ ‘‘ Manual of Monumental Brasses.” 


Unfortunately, one example alone, No. 3 in the table, is free 
from an excess of impurities or intentioual additions, and with 
this exception none throws any light on the causes of the superi- 
ority attributed to calamine brass as compared with that made 
by the direct union of the metals copper and zinc. 

The alloy termed ‘“‘letten,” of which the memorial brasses 
Nos. 3, 4, 5, and 6 were cast, is as variable in composition as 
the ancient brasses, owing probably to the idiosyncrasies of 
separate founders as regards the mixture of metals best suited 
for this purpose, especially the proportions of tim and lead to 
be added 

With the disappearance of the calamine brass, one of the 
last links in the chain connecting the modern metallurgy of 
copper and its alloys with antiquity is broken. An important 
link, however, still remains in the cire perdu process of casting 
bronze, a process in which it can hardly be said that we are 
any further advanced than the Greek founders of some centuries 
before our era. 

Further, it must not be overlooked that the principles on 
which copper refining is based were carried out in practice in 
the time of Pliny. | 

I hope that the outline of the history of copper and its alloys 
which I have endeavoured to place before you—I fear imper- 
fectly—may not be without value in these practical days. 
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THE InstiTuTE oF SANITARY ENGINEERS.—Caxton Hall, S.W. 
Presidential Address by Mr. Arthur J. Martin, M. Inst. C.E. 

CarPeNTERS’ Hatt.—London-wall, E.C. 33 London: An 
Architectural Syllabus,” Professor Beresford Pite. 7.45 p.m. 

Roya Socrety or Arts.—John-street, Adelphi. ‘“‘ Recent 
Progress in Radio-Telegraphy,” Prof. G. W. Osborn Howe. 
$3 p.m. 

THURSDAY, FEBRUARY Ist. 

Tue British ELectricaL AND ALLIED MANUFACTURERS’ 
AssocIaTIon.—36, 38, Kingsway, W.C. Annual General Meet- 
ing. 2.30 p.m. 

Roya Institution oF GREAT Brirain.—Albemarle-street, 
Piccadilly, W. “The Phenomena of Splashes’ (Lecture L.). 
Professor A. M. Worthington, F.R.S. 3 p.m. 

Tue Institution or Civit ENGINEERS.—Students’ Meeting, 
Great George-street, Westminster. “Steam Turbines: Some 
Practical Applications of Theory.” Captain H. Riall Sankey, 
R.E., M. Inst. C.E. 8 p.m. This Lecture will be continued on 
Friday, February 9th. 


FRIDAY, FEBRUARY 2np. 

NortTHAMpPtTon InstiTuTE ENGINEERING Society.—‘‘ Steam 
Turbines.” Messrs. T. R. Houston and F.G. Parnell. 5.45 p.m. 

BATTERSEA PoLyTECHNIc.—Battersea Park-road. “ Dey- 
light and Artificial Lighting Compared,” Mr. J. 8. Dow. 7.30 
p-m. 

Roya Institution oF GREAT Brirarn.—Albemarle-streect, 
Piccadilly, W. ‘ Vital Effects of Radium and other Rays.” 
Sir John Mackenzie Davidson. 9 p.m. 

SATURDAY, FEBRUARY 3rp. 

Roya InstiruTion oF GREAT Brirarn.—Albemarile-street, 
Piccadilly, W. ‘‘ Russian Musie of To-day.” Sir Alexander 
C. Mackenzie. 3 p.m. 

MONDAY, FEBRUARY 5ru. 

Tue Society or Enerneers.—The Institution of Electrical 
Engineers, Victoria Embankment, W.C. Presidential Address 
by Mr. John Kennedy. 7.30 p.m. 

WEDNESDAY, FEBRUARY 7ru. 

CARPENTERS’ Hatt.—London-wall, E.C. “‘ Past and Present 
Condition of Building,” Mr. Herbert W. Wills. 7.45 p.m. 

THURSDAY, FEBRUARY 8ru. 


Tue InstTITUTION OF AUTOMOBILE ENGINEERS.—Graduates’ 
Section. 13, Queen Anne’s-gate, Westminster, 8.W. ‘ Worm 
v. Bevel Drive,” Mr. B. W. Ainsworth. 8 p.m. 





The influence of copper, and particularly of bronze, from 
the Age of Bronze to that of Imperial Rome, is an element | 





which has played a greater part in the civilisation of Europe 
than that of any other metal. This is often lost sight of in 
this age of iron and steel. It hence seemed to me that it might | 
be of interest, and possibly of profit, to present to the rembers | 
of our Institute an account of the achievements which our fellow- 


| workers in bygone ages were able to accomplish without the | 


brass containing the maximum amount of zine : 
Analyses of Roman Bress 
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5. Trajan, 98 to | } 
107 A.D... ..| 77.59 | 0.39 | 20.70 | 0.27 | Tookey 
6. Sabina, wife | | 
of Hadrian, | 
100 to 137 A.b.| 82.35 0.43 | 16.84 | Trace, 0.38 Trace Trace Tookey 
Other objects : 
Fibula found | | 
at Mayence | 75.07 0.20 | 24.45 0.28 Fellenberg | 
7 Armlet.. ../ 82.01 | 1.79 | 15.80] 0.80 | Trace! Trace 0.10 Bibra 
8. Fibula .. ..| 84.45) 1.72 | Trace Bibra 


| 
12.31 | 1.44 | 0.08 
9. Needle } 


Ireland 84.27 | 2.36 | 14.70 | Church 


In Nos. 1 and 6 there was a trace of arsenic. 

The greater number of the Roman coins contained less zinc 
than any of the above, whilst number 2 has the highest percentage 
in any analysis I can find. The chief use of brass by the Romans, 
apart from the vraious coinages, appears to have been for fibula 


| 


and other personal ornaments and for decorative metal work, | 


and for these, as we have already seen, they had invented a 
metal perfectly suitable both as to its workable qualities and its 
beauty. 

That they were the first inventors of brass is, | think, without 
doubt, as the alloy is not found in Greece or the Greek colonies 
or elsewhere until the time of the Roman Empire. 

In the eleventh century great care was bestowed on the 
purification of the copper intended to be used in the manufac- 
ture of calamine brass for objects of art, more especially for the 
removal of lead, as it had been found that brass contaminated 
with that metal could not be satisfactorily gilt. 


For an account of the process, which seems to have been | 


conducted on but a small scale, we are indebted to a manuscript | 


written by Rugerus Theophilus, a monk who lived in the early | 
The following is a translation by Hen- | 


part of that century. 
drie ;—* 

* Of the purification of copper.-Take an iron dish of the size 
you wish, and line it inside and out with clay, strongly beaten 
and mixed, and it is carefully dried. Then place it before a 
forge upon the coals, so that when the bellows act upon it the 
wind may issue partly within and partly above it, and not 
below it. And very small coals being placed round it, place 
the copper in it equally, and add over it a heap of coals. When, 
by blowing a long time, this has become melted, uncover it 


and cast immediately fine ashes of coals over it, and stir it with | 


a thin and dry piece of wood, as if mixing it, and you will directly 
see the burnt lead adhere to these like aglue. Which, being cast 
out, again superpose coals, and blowing for a long time, as at 
first, again uncover it, and then do as you did before. You do 
this until at length by cooking it you can withdraw the lead 
entirely, Then pour it into the mould which you have prepared 
for this, and you will thus prove if it be pure. Hold it with 


the pincers, glowing as it is, before it has become cold and strike | 


it with a large hammer strongly over the anvil, and if it bo 
broken or split, you must liquefy it anew as before. If, how- 
ever, it should remain sound,.you will cool it in water, and you 
cook other (copper) in the same manner.” 

From this, therefore, we may presume that as far as the 
copper was concerned the calamine brass of that period intended 
for art work would be a very pure alloy. 

As regards the brass which was made in this country by the 
ancient method, 7.e., ‘“‘ calamine brass,’’ and that made with 


spelter, the former, according to Dr. Percy, was preferred for | 


the manufacture of buttons and articles to be gilt, as it was said | 


to take the gold better in ‘* water gilding.” It was also preferred 
for other purposes. It is difficult to see why there should be 


ed difference between the two brasses unless the spelter of | 
those days was more impure than at present, possibly contain- | 


Ng more lead and iron. Prejudice against the metal made 
*y & new process may, however, have been one of the causes 
ot the opposition which was raised to its use. 

lt may be of interest if we néw consider briefly the composi- 
ion of calamine brass in this country and Europe up to the 
middle of the seventeenth century, as shown by the following 
examples, which admit of a correct date being assigned to them : 








y upon Various Arts.” 
bert Hendrie. 


In three books. By Theophilus. 





* An Essa: 
Translated hy John Murray. London, 1847. Page 313. 


| Piccadilly, W. 


elaborate appliances and scientific knowledge of our own times. | 
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BaTTEeRSEA PoLyTECHNIC.—Battersea Park-road. | 
and Reflectors,” Mr J.S. Dow. 7.30 p.m. 

THe NortHampton InstiTuTE ENGINEERING SocrETY.— | 
“The Knight Sleeve Valve Engine.” Mr. J. O. Roscoe. 5.45 
p-m. 

Roya InstiruTion or GREAT Britrarn.—Albemarle-street, 
Piccadilly, W. ‘‘ The Pressure of a Blow,” Professor Bertram 
Hopkinson, F.R.S., M. Inst. C.E. 9 p.m. 

Nortu-East Coast INsTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—Lecture Theatre of the Literary and Philosophical 
Society, Newcastle-upon-Tyne. Reply to Discussion on Paper : 
‘** Certain Aspects of Ship Resistance as Disclosed by the Per- 
formance of the Corrugated Sided Vessel Monitoria.” Mr. 
Arthur H. Haver. Paper to be read and discussed: ** Motion 
and Change.” Mr. F. B. Jevons. 7.30 p.m. 

PuysicaL Society or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington, S.W. Council 
meeting. 4.15 p.m. ‘* Exhibition of a Direct-reading Instru- 
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Appleyard ; ‘‘ On the Vibration Galvanometer and its Applica- 
tion to Inductance Bridges,” Mr. 8. Butterworth; ‘‘ Note on 
the Negative Result connected with Radio-activity,” Mr J. H. 
Vincent and Mr. A. Bursill; ‘‘ On Sealing Metals,” Mr. P. E. 
Shaw ; “ Krypton and the Auroral Spectrum,” Mr. T. W. Page. 
5 p.m. 
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taken as read,“ The Relation of Modern Road Surfacings to 
Fish Life,” Mr. W. J. A. Butterfield. 7.30 p.m. 


WEDNESDAY, FEBRUARY 


CaRPENTERS’ Hatt.—London-wall, E.C. 
Craft,” Mr. T. Stirling Lee. 7.45 p.m. 
Tue INsTITUTION OF AUTOMOBILE ENGINEERS.—The Institu- 
tion of Mechanical Engineers, Storey’s-gate, S.W. ‘“‘ Causes 
of Failure in Ball Bearings,” Mr. G. F. Barrett. 8 p.m. 
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CARPENTERS’ Hatu.—London-wall, E.C. Lecture on “ The 


* Colour 


14TH. 
“The Sculptor’s 


151TH. 


Nile in Harness,’”’ Sir R. Hanbury Brown, K.C.M.G. 8 p.m. 
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tical Lighting Problems,” Mr. J. 8. Dow. 
SATURDAY, FEBRUARY 
THE STEPHENSON Society.— Visit to the London and South- 


7.30 p.m. 


17TH. 


Western Railway’s Running Sheds at Nine Elms. 3.15 p.m. 
THURSDAY, FEBRUARY 22np. 


E.C. ‘“‘ The 


.C. English 
* Mr. W. H. 


St. John 


CARPENTERS’ Ha.u.—London-wall, 
House from the Normans to the Tudors,’ 





Hope. 8 p.m. 
THURSDAY, FEBRUARY 29ru. 
CARPENTERS’ Hatu.—London-wall, E.C. ‘“‘The Tower of 
London,” Mr. Banister F. Fletcher. 8 p.m. 
INsTITUTE OF MarRINE EnGiNeErRS.—At this Institute on 
Monday, January 15th, a paper on “ Auxiliary Machinery for 
Internal Combustion Engined Vessels ”” was read by Mr. W. R. 


Cummins. The author first considered starting the engine. 
There were two methods, he said, of applying a starting force 
to the crank shaft, the first being to utilise the power cylinders 
themselves, air or gas under pressure being distributed by ordi- 
nary or special valves. In the second method the starting 
engine might be coupled to the engine shafting mechanically, 
hydraulically, or electrically during the manceuvring periods. 
There were many disadvantages in using the first method, as 
while the power cylinders were being employed in starting they 





‘* The Banyoro, a Pastoral People of Uganda.” 
II., Birth and Death Customs. 3 p.m. | 

Tue Permanent Way Instrrution.—The Institution of | 
Civil Engineers, Great George-street, Westminster, S.W. | 
Annual Winter Meeting. 2.30 p.m. Annual Dinner at 6.30 | 
p-m. at the Bridge House Hotel, London Bridge, S.E. | 


MONDAY, JANUARY 29r7H. 


Tue InstirureE oF MARINE ENGINEERS.—58, Romford- 
road, Stratford. Discussion on Mr. John McLaren’s Paper on 
** Wireless Telegraphy.” 8 p.m. 

Royat Society or Arts.—John-street, Adelphi. Cantor 
Lecture. ‘‘ Ocean Waves, Sea Beaches, and Sandbanks,”’ Lecture 
Il., Mr. Vaughan Cornish. 8 p.m. 


Tue Royat Scortisu Society or Arts.—117, George-street, 
Edinburgh. ‘*‘ Modern Types of Sundials.”” With lantern illus- 
trations. Mr. W. MacLean Homan. “On a Simple Device 
foe Testing for Fire-damp in Mines.” With lantern illustra- 
tions. Mr. Henry Briggs. Report by Committee on ‘A New 
Graphic World Map.” Mr. Alexander Clark. 8 p.m. 


TUESDAY, JANUARY 30rn. 

‘Tue Instrrution or Civin ENGINEERS.—Great George-street, 
s.W. “The Central Heating and Power Plant of McGill 
University, Montreal.” Mr. Richard John Durley. 8 p.m. 

Royat INsTITUTION OF GREAT Brirain.—Albemarle-street, 
Piccadilly, W. ‘‘ The Study of Genetics ’’ (Lecture III). Pro- 
fessor Wm. Bateson, F.R.S. 3 p.m. 

Royat Society or Arts.—John-street, Adelphi. Colonial 
Section, “‘ Irrigation in South Africa,” Mr. W. A. Legg, M. Inst. 
C.E. 4.30 p.m. 





| 
| 
_ i 


could not undertake their normal functions. Dealing with the 
various pumps, he said it would be noticed that with the excep- 
tion of the hydraulic pumps for the water-tight doors and the 
fire pumps, all delivered at a comparatively small head. For 
this duty electrically driven, direct-coupled, single-stage. centri- 
fugal pumps would be the most efficient combination. The 
present-day steam steering engines were very reliable, but were 
not economical. An easy solution of the problem would be to 
use compressed air in place of steam, thus utilising the present 
standard engines. He then dealt with the cargo winches, 
cranes, hoists, and other auxiliaries, and concluded by a con- 
sideration of the merits of the electrical, compressed air, and 
hydraulic systems of power transmission. In opening the dis- 
cussion, the chairman stated that compressed air had been used 
for auxiliaries on the oil-engined vessel Vulcanus, but the owners 
of that vessel had reverted in later boats to the use of steam, 
with oil fuel fired boilers. Mr. W. P. Durtnall said there had 
been many attempts to utilise compressed air for various pur- 
poses, but the compression losses were such as to make the 
overall efficiency very unfavourable as compared with internal 
combustion engines, and even, in some cases, with the 
steam engine. Hydraulic gear was fairly efficient for 
the handling of cargo. Recently he had assisted in taking 
a three days’ test on a 7000-ton steamer, with eight 
winches, and it was shown that the consumption was 29.2 lb. 
of coal for every ton of cargo lifted out of the hold. This figure 
included radiation and other losses. The owners had decided 
to put in apparatus for electrical driving. Mr. E. Shackleton 
thought there were many difficulties in the way of adopting 
electrically driven auxiliaries on small boats such as trawlers. 
He agreed that the use of compressed air was not economical in 
practice, although it seemed all right in theory. Mr. W. McLaren 
considered that for the steering gear either hydraulic or com- 
pressed air apparatus should be used, and the power applied 
direct on to the rams. 








THE ENGINEER 








SAN. 26, 


1912 





ELECTRICALLY 


JAMES 


DRIVEN 


ARCHDALE AND CO., LIMITED, 


DRILLING MACHINE 


BIRMINGHAM, ENGINEERS 




















HIGH-SPEED RADIAL DRILLING MACHINE. 

Tue radial drilling machine illustrated herewith is one 
of a number recently supplied by James Archdale and Co., 
Limited, of Birmingham, to the British Admiralty for 
drilling high tensile steel plates at high speeds. These 
machines are of the makers’ latest pattern, and have been 
specially built for plate drilling. 

The machine is driven by a high-speed motor, and is 
provided with a box base planed and grooved top and side. 
The radial arm is free to turn through any angle, and swings 
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A RATCHET SPANNER. 


AmonGst the many new things which the motor car has 
introduced to engineers, spanners must not be forgotten. 
We had grown accustomed to certain forms of plain, box, 
angled, straight. &c. &c., spanners, but they were too 
heavy, too cumbersome, too slow, 
motorist, and he insisted on quite a 
self. But when he had shown what could be done in the 
way of improving spanners everybody profited, and hence 
a quite new genus with superior qualities is coming into 
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RADIAL DRILLING MACHINE 


on rollers mounted at the base and at the top of the pillar. 
It can be locked to the pillar by means of levers situated 
at each end of the arm. The radial arm is of box section, 
ribbed internally to accommodate vertical stresses and 
torsion. The saddle slide is carried by rollers on the radial 
arm, and is fitted with an instantaneous locking device. It 
is adjustable horizontally by means of a star handJe and 
rack and piuion. The spindle revolves in gun-metal 
bearings, and is carried close up to the face of the radial 
arm. It is counterbalanced by an annular balance weight, 
and is fitted with a hardened steel ball thrust bearing. A 
hand motion is provided for bringing the spindle quickly 
down to the work. A lever is mounted on the front of the 
saddle whereby the revolving of the spindle may be 
started or stopped instantly. 

Both hand and self-acting feeds are provided, and of the 
three latter any one can be put into gear instantaneously 
by a lever movement. A special feature of the design is a 
powerful expanding friction clutch whereby the starting 
and stopping of the feed motion is controlled. The 
machine is driven by a 5 horse-power variable speed 
electric motor mounted on the base and transmitting its 
power through spur gears to a speed change gear box of the 
sliding gear type, giving eighteen different speeds of revo- 
Jution to the spindle. From the gear box motion is trans- 
mitted to a vertical shaft passing up the centre of the 
column, and from this through bevel wheels on to the 
horizontal shaft lying above the arm. From this hori- 
zontal shaft the spindle is driven by spiral gears, one of 
which is of hard phosphor bronze. 

The following are a few of the leading particulars :— 


Diameter of spindle .... 2zin. 

Effective radius of spindle 6ft. 4in. 
Vertical traverse of spindle 9in. 

Size of box base on top Sft. 4in. x 3ft. 
Height of box base 2ft. Gin. 


22 to 400 r.p.m. 

529) and 147 revs. per inch 
5} tons 

15 cwt. 


Spindle speeds 
Feeds 


Weight, e xe juding r moter 


Weight of motor . 





general use. Amongst such spanners is the self-acting or 
ratchet spanner—one, that is, that does not have to be 
taken off the nut after each movement, but can be moved 
backwards and forwards like a ratchet brace. There are 
several forms, and we illustrate the latest herewith. It is 
being introduced by F. M. Frye and Co., of Upper Thames- 
street. It will be seen that the upper jaw is hinged in 
such a way that when the lever is pushed away from the 
operator the lower jaw swings clear of the nut. In this 
position the spanner is readily pushed round to the next 














| 63s.; 
| Preston : 


RATCHET SPANNER | 
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grip, when the first movement of the lever closes the 
lower jaw on the nut. The form of the upper jaw should 
be noticed. I+ will be observed that the tail has a pro- | 
jection which locks with a recess in the head, and so | 
releases the hinge pin from the load. The spanner is | 
apparently made entirely from drop stampings with little | 
or no machining, save the grinding of the faces, and yet 
the fitting is exceptionally good. It is being made in 
eight sizes to suit nuts from gin. up to lin. Whitworth. | 








| THE 
| OF BIRMINGHAM, WOLVERHAMPTON, AND 
| OTHER DISTRICTS 


(From our own Correspondent.) 


IRON, COAL, AND GENERAL TRADES 


Coal: Trade Conference and Sequel. 

| THe Birmingham iron market has this week been dis. 
| cussing the coal trade conference in London and its possible 
sequels. All other trade considerations fade into insignifi- 
cance compared with the gigantic question: ‘‘ What will the 
colliers do with us?” This was the uppermost topic on the 
Exchange this afternoon, and Midland iron and steel masters 
bent all their energies to try to read the solution. It is that for 
; some time yet the present uncertainty respecting the coal trade 
| outlook will continue. The iron markets will have to adjust 
themselves as best they may to this uncertainty, serious and in 
many branches of business paralysing to buying and selling 
| the prolonged conditions of doubt may be. 


| 
| * 
| 
| 
| 
i 
| 


Market Conditions and Prices. 

The stringency in iron prices of all sorts noticed last 
week is continued ; indeed, in some departments it is inereasod, 
| Pig iron makers in many cases refuse to book fresh contracts 
| until the labour atmosphere clears, not knowing if they will he 
able to execute, and some of the manufactured ironmasters are 
; in much the same position. Under these unpromising circum. 
| stances business suffers, and the extent of new trade coming 
forward is a declining quantity. Occurring so soon after the 
January quarterly meeting of the iron trade, when had there 
| been no unrest a large amount of forward buying would be cer. 
| tain to have taken place, the changed situation is much to be 
| regretted. The ironworks and blast furnaces have abundant 
specifications to go on with at present, but it is the early future 
which gives cause for anxiety. 


Manufactured Iron Prices. 


Manufactured iron prices stand at :—Marked bars, 
| £8 10s.; Earl of Dudley’s brand, £9 2s. 6d.; second grade bars, 
| £7 5s. to £7 10s. per ton; unmarked bars, £7 to £7 2s. ti 


and North Staffordshire bars, £7 5s. at the ports for shipment. 
Makers of nut and bolt iron are now able to command £6 12s. tid, 
| to £6 15s, per ton for early delivery. The advance of 5s. per 
| ton declared by the Gas Tube Strip Association was confirmed 
to-day, making the quotation now £7 2s. 6d. to £7 5s. per ton. 
Since November or the beginning of December this class of 
iron has advanced 10s, per ton, the happy result of an absence 
| of Belgian competition. Galvanised sheet makers bring rather 
| better reports to market of demand and prices, and most maker 
now refuse less than £11 10s. f.o.b. for 24 w.g. material. Mer- 
chants continue to try to buy at £11 per ton, but thi 
figure they can only secure the inferior brands. Plain black 
sheets for merchant and = galvanising purposes are raised 
to £7 15s. and £7 17s, 6d. for 24 w.g. sheets, and £8 5s. to £8 7s. tid. 
for 27 and 28 w.g. iron, 


5s. 


or too unhandy for the | 
new line all for him- | 


Pig Iron. 
Pig iron quotations are very firm, and in view of the 
higher costs of fuel they are more likely to advance than recede, 


Current prices may be given as :—-Staffordshire common 
| forge iron, 51s.; Staffordshire part-mine forge, 54s. to 55s.; 
| Northampton forge, 53s. to 54s., delivered Birmingham and 





to 56s.; and North 
best North Stafford. 


rbyshire forge, 55s, 


to 56s.; while 


surrounding district ; 
Staffordshire forge also 55s. 
shire is 61s. to 62s. per ton. 


Steel. 

Steel makers are meeting wonderfully 
trade, and they have every reason be congratulated. 
Orders continue to come in in large lines and at remunerativ: 
prices, and at some establishments the contracts already booked 
remove all source of anxiety in respect of full employment 
for men and plant for well-nigh six months ahead. The 
vious informal advance of 5s. per ton in sections is now offici: Milly 
confirmed. This keeps Midland prices for rolled steel on an 
equality with the North of England. A good deal of busine 
is passing in raw steel, such as tin-plates and sheet billets and 
bars, though the very high prices now quoted are beginning 
to contract the market. Bessemer bars are quoted £5 7s. bd. 
for Bessemer, and £5 10s. for Siemens qualities. 


good 


with 
to 


pre 


Advance in Wrought Iron Tubes. 

Wrought iron tube makers in South Staffordshire 
and the Birmingham district, who comprise 90 per cent. of the 
whole English tube trade, are this week eagerly discussing the 
intelligence that the efforts at effecting a combination among 
the Scottish tube makers have now been successful, and that 


| an amalgamation is to be definitely formed with a capital of 


| rolled brass, 
| yellow metal, 6%,d. to 6jd. per pound. 


| £750,000. } 
| probability of the establishment of any combination or asso- 


Those makers best informed locally regard the 


ciation in this part of the kingdom as very unlikely, but it 
is indicative of the better condition of the trade that this week 
some of the Staffordshire and Midland firms are asking an 
advance of 10 to 12} per cent. on the net. The new cross 
discounts become :—Gas tubes, 75 to 774 per cent.; steam 
tubes, 70 to 72} per cent.; and boiler tubes, 65 to 67} per cent. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Mancuester, Thursday. 
A Quiet Market. 

TRERE was a very fair attendance on the Lron Exchanze 
on Tuesday, but taken on the whole the tone was somewhat 
featureless. In pig iron, while there was comparatively little 
change to note in quotations. Scotch fully maintained late rate 
although Middlesbrough tended in favour of buyers. Finished 
iron steady. In steel English billets raled firmer, but otherwist 
there was little change to note. Copper quiet. Little 


or ho 


change to note in tin ingots, but sheet lead was dearer, Alu- 
minium easier, 
Quotations. 
Pig iron: Lincolnshire No. 3 foundry, 56s. to 56s. 6d.; 


Staffordshire, 57s. 6d. to 58s.; Derbyshire, 57s. 6d.; | Northamp- 


tonshire, 58s. 4d.; Middlesbrough, open brands, prompt, 
58s. 10d.; January-March, 59s. 4d.  Secoteh: Gartsherric 
64s. 6d. to  65s.; Glengarnock, 62s. 6d. to 63s.; 
Eglinton, 62s. 6d., delivered Manchester. West Coast 
hematite, 67s. to 67s. 6d.; East Coast ditto, 66s. 6d. to 
67s., both f.o.t. Delivered Heysham: Gartsherrie, 62s. 6d. to 


Glengarnock, 60s. 6d. to 61s.; Eglinton, 60s. 6d. Delivered 
Gartsherrie, 63s. 6d. to 64s.; Eglinton, 61s. 6d.; 
Glengarnock, 61s. 6d. to 62s. Finished iron: Bars, £7 5s.; 
hoops, £7 12s. 6d.; sheets, £8 15s. Steel: Bars, £7 to £7 10s.; 
Lancashire hoops, £7 12s. 6d.; Staffordshire ditto, £7 17s. 6d.; 
sheets, £8 5s. to £8 10s.; boiler plates, £8 to £8 5s.; plates for 
tank, girder and bridge work, £7 5s. to £7 10s.; English billets, 
£5 15s.; foreign ditto, £5 2s. 6d.; cold drawn steel, £9 7s. 6d. to 
£9 12s. 6d. Copper: Sheets, £80; tough ingots, £67 10s. to 
£68; best selected, £68 to £68 10s. per ton. Copper tubes, 9}d.; 
brass tubes, 8d.; condenser, 9d.; brazed brass tubes, 94d.; 
7id.; brass wire, 7jd.; brass turning rods, 73 i 
Sheet lead, £19 15s. 
English tin ingots, £195 per ton, 





-20 per ton. 
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The Lancashire Coal Trade. 

While the excitement over the threatened strike of 
colliers has abated, there was a good attendance on the Coal 
Exchange on Tuesday, but the feeling in all departments ruled 
quiet. Holders, however, are very firm and show no disposition 
to give way in prices, 


Manchester Association of Engineers. 

On Saturday evening next a paper will be read before 
the members of the above Society on “ Electrical Furnaces ” by 
Mr. Cecil Myers. The meeting will be open to the members of 
the Manchester Local Section of the Institution of Electrical 
Engineers. On February 24th the members will visit the 
Manchester Corporation Electricity Station (Stuart-street). 


The Diesel Engine. 

I had an opportunity this week of inspecting the first 
Diesel engine built by Hick, Hargreaves and Co., Limited, which 
has been in successful operation for some time. It is a three- 
crank engine, capable of developing 300 brake horse-power at a 
speed of 175 revolutions per minute, and has three cylinders, 
isin. diameter by 26in. stroke. This firm has put down plant 
for building this type of prime mover on an extensive scale, and 
has already several engines of various sizes in course of con- 
struetion. 


The Lock-out in the Cotton Industry. 

As the result of the intervention of Sir George Askwith, 
a six months’ truce was arranged between the manufacturers 
and weavers last week, and the operatives resumed work on 
Monday last. The agreement stated that work should be 
resumed under the old conditions of employment, and that 
during the six months no action should be taken in “ striking ” 
or tendering notices on the non-unionist question. There 
were, however, breaches of faith at several mills on the part of 
the unionists, who declined to resume work along with the 
operatives who do not belong to the Weavers’ Union, with the 
result that in these cases the non-unionists had to withdraw 
from the miils. 


The Cheshire Brine Controversy. 

At a meeting of the Cheshire County Council held a 
few days ago at Crewe it was decided to proceed with the pro- 
motion of a Billi in Parliament in conjunction with the Urban 
District Councils of Northwich, Winsford, Middlewich, and 
Sandbach to regulate the conveyance of brine pumped or raised 
in the county. The agitation has arisen out of the decision of 
the Salt Union to make more extensive use than formerly of 
the brine pipe which has been in existence for some years 
between Northwich and Weston Point. At the latter place, 
it will be remembered, the Salt Union has erected, and has 
now in operation, a large new vacuum plant. 


Manchester University. 

In connection with the Engineering Department of 
this University, Sir William White last week gave the first of a 
couple of lectures on ‘ Experimental Research and Engineering 
Practice.””. The author described the limitations necessaril 
imposed on the employment of purely scientific methods in the 
practice of engineering, and the necessity for experimental 
research as an aid to scientific methods. 


Manchester’s New Drainage Scheme. 


The City Surveyor, Mr. T. de Courcy Meade, gave a |} 


lecture on Tuesday night, at the Municipal School of Technology, 
on ** The Main Drainage of Manchester,” in the course of which 
he stated that the new works just about to be started will cost 
about £1,000,000 sterling. The sewers, when the enlargement 
plan is completed, will be of sufficient capacity to take the 
sewage from an area of 60 square miles with a population of 
from 1,400,000 to 1,609,000 persons. 


Chester Hydro-electric Power Scheme. 

On Wednesday last the Chester Town Council adopted 
the scheme of the city electrical engineer, which was described 
in THE ENGINEER on October 6th last. It will be remembered 
that by the scheme it was proposed to utilise the water power 
of the old Dee mills for generating electricity ; the power for 
driving three dynamos will be provided by water turbines. It 
is estimated that 1,500,000 units will thus be generated per 
annum, and this will produce £5000 per year, yielding a surplus 
income of £3000. Powers will be sought to borrow £13,000 to 
carry out the scheme. 


Liverpool Engineering Society. 


The annual dinner of this Society will take place at 
the Adelphi Hotel, Liverpool, on February Ist. 


BarRROW-IN-FuRNEsS, Thursday. 
Hematites. : 

There has during the past week been a weakening ten- 

dency in the warrant market, and values have fallen somewhat, 
but in the trade generally there is nothing being done in that 
direction. There is a brisk state of affairs at most of the works, 
and a large output of iron is being maintained. The demand 
is well maintained, and makers hold good orders for forward 
delivery, and are, in fact, better sold forward than for a long 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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| 
| 





| higher prices, and are drawing heavily against contracts. 


it will be some time before the first keel plate will be laid of the 
latest battleship. New work is being tendered not only for the 
British, but for foreign Governments. 


Fuel. 

The demand for coal is brisk, and good steam sorts 
are quoted at from 13s. 6d. to 17s. per ton delivered. Domestic 
coal is at 17s. to 28s. 6d. per ton delivered. East Coast coke is at 
21s. to 22s. 6d., and South Wales coke at 21s. per ton delivered. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Coal Trade Outlook. 

SIncE our last report there has been little actual change 
in the labour situation, and it is still felt that a satisfactory 
settlement of the question is possible. There is no doubt 
that the leaders of both sides in this district are looking forward 
to it. At the same time the situation is described as an anxious 
one. The colliers are not working very satisfactorily, partly 
owing to the unrest amongst the miners, many of the pits expe- 
riencing difficulty in getting a full complement of men, whilst 
in other cases the sidings are already full of loaded wagons which 
cannot be dispatched owing to the congested state of traffic on 
the railways. This trouble is particularly acute on one of the 
railway systems serving this district, and is attributed largely 
to a lack of sufficient engine power. The scarcity of empty 
wagons which has been felt for some time is again becoming 
acute, and is the cause of a certain amount of irregular working 
of the pits. The traffic difficulties are increased by the preva- 
lence of local fogs and the snow storms. In these circumstances 
colliery prices are very strong. As reported last week, the basis 
price for contracts for best South Yorkshire hardsis 10s. to 10s. 6d. 
per ton, and a fair number have been made at these prices. Land 
sales are at varying prices from 11s. to 12s. per ton, but there is 
no great tonnage of fuel being taken at these prices. So that 
while the steam coal market is strong, contract renewals are not 
being prejudiced by any extravagant demands, as it is fully 


| hoped that the present difficulty in the coal trade may be 


removed. There is naturally a very pressing demand for 
deliveries against old contracts, and at many of the local works 
efforts are being made to secure additional supplies to increase 
stocks further. Gas coal has also been in strong demand, 
many works paying excess prices for supplies over contract 
quantities. Shipments are on a larger scale. 


Slacks. 

Prices of slacks in the open market have been advanced 
proportionately to the larger fuel. The demand has been very 
active, but consumers have shown little disposition to pay the 
Open 
market values are rather easier compared with the rates nomin- 


| ally quoted towards the latter part of last week. Generally 


speaking, about 6s. 6d. to 7s. 6d. is quoted, or ls. to Is. 6d. 
per ton advance. 


House Coal. 
The market for households, whilst not so wildly excited 
as last week, has remained very steady under a continuance of 
urgent orders from the public and the necessity merchants have 


| experienced of obtaining extra supplies from the collieries. For 
the most part colliery prices are still withdrawn, and sales will 
| only be effected at prices ruling on the day of delivery. This 


section of the trade has felt severely the erratic way the railway 


| traffic is being worked, and many local merchants have been 





while past. Steel makers are the big users, and, besides a good 
steady demand on local account, those steel makers who are | 
turning out steel shipbuilding material are requiring large and | 
steady deliveries. For special qualities of iron there is a steady | 
request on home account, but little is offering from outside the 
country. Prices are firm, with makers quoting 67s. per ton net 
f.o.b. for parcels of mixed numbers of Bessemer iron. For 
special sorts the quotation runs up to 71s. and 72s. per ton. 
Warrants have eased down to 63s. 6d. per ton, in common with 
prices in other districts. The stores of warrant iron represent 
in the aggregate 50,217 tons, most of whichisheld inCumberland. | 


Iron Ore. 

For iron ore there is a good steady demand on local 
as well as general home account. Good deliveries continue to 
be made to Scotch smelters, particularly from Cumberland 
mines. South Wales shipments are quiet, but ore is being sent 
from Barrow into the Dee district. Prices are unchanged, with 
good average sorts quoted at 15s., and the best ores are at 
23s. 6d. per ton net at mines. For Spanish ores there is a steady 


request. A large cargo arrived in Barrow last week from Bilbao. 
This ore stands at 22s. 6d. per ton, delivered to West Coast 
works, 

Steel. 


The steel trade is well employed. At the Barrow 
Steel Works the rail mills are busy on orders for home and 
colonial buyers, and during last week a fair tonnage was des- 
patched from Barrow to Birkenhead and Liverpool, there to 
form part cargoes for the Colonies, &c. The demand for rails 
is steady, and heavy sections are at £5 12s. 6d. to £5 15s. per ton. 
At the Moss Bay Works, near Workington, a busy state of affairs 
exists in the rail mills, and also in the tire and axle departments. 
lin bars are in fair demand at £5 2s. 6d. per ton, the trade doing 
being for coastwise shipment. Hoops at £7 15s. per ton are in 
fairdemand. For steel shipbuilding material there is a very full 
demand all round. Vickers’ requirements at present are greater 
than ever they have been. 


Shipbuilding and Engineering. 


- The busy state of affairs in these trades continues, and 
is likely so to do. The recent orders booked are in hand, but 


| for prompt delivery. 





without supplies for a day or two. Although quotations can 
only be regarded as nominal, prices are still from 3s. to 5s. per 
ton above the rates ruling before the “‘ scare” arose. 


Pig Iron. 

Buying continues quiet in the pig iron market, which 
is not quite fulfilling the promise of the year-end. Prices are 
not quotably lower in this district, but there is hardly that 
strength which was so noticeable a little while ago. Most 
local users are well covered, hematite having been largely bought 
until midsummer. Traffic delays are interfering with deliveries. 
Quotations :—Lincolnshire No. 3, 54s.; ditto forge, mottled 
and white, 53s.; ditto, basic, 54s.; Derbyshire foundry, 54s. 
to 55s.; ditto forge, 52s.; all per ton delivered Sheffield or 
Rotherham. East Coast hematite mixed numbers are offered 
here at 72s. to 75s. net, according to delivery. Bar iron, 
£7 5s.; Siemens high-carbon billets, £7 5s. to £7 10s.; basic 
billets, £6. 


The Steel Trades. 

Continued activity is the rule in all branches of the 
local steel trades, but manufacturers are complaining of the 
difficulty experienced in getting consignments away owing to 
the lack of empty wagons and the generally congested state of 
the railways. The brisk condition of the railway wagon in- 
dustry suggests that the railways recognise that the shortage 
of rolling stock isa real one. All the works engaged in the manu- 
facture of railway steel are fully employed, and a good year is 
anticipated, although up to now there has not been a general 
rise in prices, which, however, are described as stiffer. The 
heavy trades are active in all departments of armament manu- 
facture. Engineers continue to place regular orders for various 
requisites, tools, high-speed steel, files, &c., and are asking 
The light castings trade is extremely 
busy, and bar iron mills are running full time. Cutlery makers 
report no falling off in the volume of trade, and manufacturers 
of agricultural tools, implements and various steel parts state 
that orders are again on a larger scale. There is a very heavy 
call for machine knives. Foreign orders continue very fair 
on the whole, but American business is described as poor. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THE course of the Cleveland pig iron market this 
month has not fulfilled the expectations of traders. It was 
generally predicted that prices, which began the year so well, 
would continue to advance, instead of which they have been 
falling, the upward movement lasting only two or three days ; 
in fact, 50s. 8d. cash was reached for Cleveland warrants on the 
3rd inst., and that has proved to be so far the maximum of the 
month, and nearly all that was gained in prices in December 
has been lost. This week as low a figure as 48s. 10d. cash buyers 
has been reached, or Is. 10d. below the top price of the month. 
Naturally, traders are very much disappointed at the turn prices 
have taken, and that in face of favourable influences. It is true 
that a good part of the rise last month was due to the operations 
of speculative buyers, and it is their action that has brought 
about the downward movement and the disorganisation of the 
market. Legitimate trade is as sound and satisfactory as ever, 
and if it had not been for this speculation in warrants, prices 
would have moved up in quite as steady a manner as has been 
seen in the case of hematite iron. The market has been very 
unsettled‘for three weeks, and this does not favour the trans- 
action of legitimate business. Second hands have this week 
been accepting orders for No. 3 Cleveland G.M.B. pig iron, 
prompt f.o.b. delivery, at 49s. 6d. per ton ; indeed, some buying 
was done at 49s. 3d., but makers, who are almost invariably 
well off for orders, and can afford to wait for the better prices 








that are generally looked for, quote 50s. for this quality, 54s. for 
No. 1, 49s. 6d. for No. 4 foundry, and 49s. 3d. for No. 4 forge. 
The most noticeable feature of the market at present is the 
searcity of all qualities of Cleveland pig iron, except No. 3. Some 
makers are so short of No. 1 that they are asking for it 5s. per ton 
more than they will accept for No. 3, whereas not so long ago 
No. 1 was only 1s. 6d. per ton above No. 3. The usual difference 
between the price of No. 3 and that of No. 4 forge is 1s. to 1s. 6d. 
per ton; to-day it is 6d. to 9d., and some producers are quoting 
quite as much for their No. 4 forge as they are asking for No. 3. 
So scarce is this quality of pig iron that on Wednesday an order 
for 1000 tons of it was offered to most producers of Cleveland pig 
iron, but it could not be placed, as the firms had not that quan- 
tity available for sale. Second hands have been selling No. 3 
Cleveland pig iron at 49s. 6d. per ton for early f.o.b. delivery, 
49s. for No. 4 foundry, and 48s. 9d. for No. 4 forge. A consider- 
able quantity of No. 4 forge iron is now being consumed at some 
of the local steel works, especially such brands as are low in 
silicon and phosphorus. 


Hematite Pig Iron. 

The producers of East Coast hematite pig iron continue 
to be very well situated, having well filled order books and main- 
taining the advances that have been made in prices. Since 
quotations began to go up two months ago there has been an 
aggregate rise of fully 6s. per ton, and makers have no difficulty 
in disposing of all the iron they are turning out. The outlook 
is very encouraging, and if labour troubles in the shipbuilding 
industry are avoided, the year 1912 will in all probability be the 
best on record for builders and all who are largely dependent 
on them for business, including the plate and angle manufac- 
turers and the hematite iron producers. The general figure at 
which mixed numbers East Coast hematite pig iron is this week 
being sold for February delivery is 66s. 6d., and for March and 
April 67s. 6d. per ton, but higher prices than these are expected. 


Iron-making Materials. 

The bad weather at sea has greatly curtailed the imports 
of foreign iron ore into this district this month, and some iron- 
masters whose stocks had become small have been put to con- 
siderable inconvenience. It is not often in the early part of the 
winter season that the stocks of imported iron ore are as small 
as they are at present, but imports have been greatly under 
the average over the last three or four months, and pigiron makers 
have been drawing heavily on their stocks. Actual sales have 
been few for some time, and prices have been practically nominal, 
but some business has been reported within the last few days 
which fixes the price for average Rubio ore at 21s. 6d. per ton 
delivered at Middlesbrough—at least, that is the figure at which 
the business was reported to have been done. Furnace coke is 
slightly cheaper than it was last week, notwithstanding that it 
is searcely so plentiful as it was ; indeed, there is reason to believe 
that the supply is no longer in excess of the requirements, the 
output of coke at the collieries having been considerably reduced 
of late, because it became more profitable to sell the coal for other 
purposes than coke making. A considerable number of bee- 
hive ovens have thus been laid off, though patent ovens 
have been kept in operation, as usual. Coke has not gone 
up in value to anything like the same extent as coal, and now 
those who were asking 17s. 6d. per ton for furnace coke delivered 
at Middlesbrough are accepting 17s. 3d., and in some cases even 
17s. per ton, and that for delivery over the current half-year. 
There are few sales, however, because most consumers have 
arranged their contracts for the present half-year’s supplies. 
The probability of a peaceable solution of the difficulty in the 
coal trade on the question of a minimum wage has greatly relieved 
the anxiety of consumers, and the pressure to buy coal and coke 
has largely subsided. 


Manufactured Iron and Steel. 

The situation in the finished iron and steel industries 
is very satisfactory; manufacturers have plenty of contracts on 
their books, and expect to be in that position all the year. The 
advances recently declared in prices are well maintained, and 
the upward movement promises to continue. This week the 
steel rail manufacturers are asking half a crown more for heavy 
steel rails than the figure ruling for the last half year, the figure 
now being £5 15s. per ton net f.o.b. There is a brisk inquiry 
from abroad for railway material, there being everywhere quite 
a spurt in railway enterprise. The steel plate and angle manu- 
facturers adhere to the second 5s. advance which they made a 
fortnight ago, notwithstanding that the Scotch producers 
refuse to follow their lead. The arrangement about the rebate 
of 5s. per ton to consumers who buy exclusively from the 
associated firms is not giving general satisfaction to the buyers, 
whose liberty is in some respects too much restricted. Steel 
ship plates are at £7 5s.; warship plates at £6 15s.; steel ship 
angles at £6 17s. 6d.; iron ship angles at £7; iron ship rivets at 
£7 10s.; and packing iron and steel, £5 15s., all less 24 per cent. 
and delivered at the shipyards. Basic steel bars are at £6 10s.;_ 
Siemens steel bars, £7; steel hoops, £6 15s.; steel joists, 
£6 10s.; steel sheets, £7 10s., all less 24 per cent. f.o.t. Galvan- 
ised and corrugated steel sheets, 24 gauge, are at £11 10s., less 
4 per cent. f.o.b. 


Shipbuilding. 

The pressure to order new vessels has tailed off a good 
deal, because in the first place delivery cannot be promised 
until about the end of the year, by which time the boom in 
freights may be over, and in the next place the prices now 
quoted by builders are substantially higher than they were. 
Steamers that are ordered now can hardly be otherwise than dear 
boats. Irvine’s Dry Dock and Shipbuilding Company, West 
Hartlepool, has booked an order for a steamer of 8000 tons d.w. 
for George Pyman and Co., of the same town. It is reported 
that the Prince Line is in the market for a vessel 480ft. long. 
Swan, Hunter and Wigham Richardson have within the last six 
weeks launched three floating docks for the Admiralty, the 
third being put into the water on Saturday last. This dock is 
built of steel, is double-sided, and is designed to lift small war- 
ships. The dock will be supplied with a complete outfit of 
accessories. 


The Discharge Note Dispute, &c. 

The conference between the Shipbuilding Employers’ 
Federation and the representatives of the various trades unions 
of the workers was held at €arlisle on Thursday and Friday last 
week to discuss the question of the discharge note, but no definite 
arrangement was made, and it was decided to resume the con- 
sideration of the matter at a further conference to be held in 
Edinburgh on Tuesday, February 6th. There is much discon- 
tent also among the shipyard workers in respect of the shipyard 
national agreement which was entered into between the Ship- 
building Employers’ Federation and the Joint Shipyards Trades 
Federation on March 9th, 1909, for a period of three years, 
thereafter to run subject to six months’ notice on either side for 
amendment or termination. If either side notifies its desire 
to that effect the agreement will expire on March 9th next. The 
Boilermakers Society is balloting its members as to whether 
the agreement shall be continued as at present, whether it shall 
be amended, or whether there shall be no agreement. The 
result of the ballot is to be in by next Monday. A cause of 
dissatisfaction is that the agreement does not embrace either the 
engineers or the labourers’ unions, and this is considered by the 
men a source of weakness to them, especially in view of the 
negotiations for amalgamation which are in progress between 
the boilermakers. shipwrights and engineers. 


The Coal Trade. 
The excitement in the coal trade has greatly subsided 
since it has begun to appear that the dispute on the minimum 





106 


THE ENGINEER 





Jan. 26, 1912 








wage question is likely to be adjusted without the arbitrament 
of a national strike. Consumers and shippers are giving out 
their orders more steadily. The situation is better this week as 
far as regards deliveries than it was last week, when on account 
of the very stormy weather exports had to be curtailed because 
there was a great shortage of steamers. The gales prevented 
vessels sailing with cargoes and delayed the arrival of steamers 
that had been chartered. This has led to further advances in the 
rates of freight: thus from the Tyne to London 5s. 6d. per ton 
has been paid, against 3s. 6d. a short time ago. There is a good 
demand for steamers for the Mediterranean, and the rate to 
Genoa from the Tyne has gone up to Ils. 9d. and even 12s. per 
ton. The demand for bunker coals is at present the most 
pressing, there being so many steamers loading, and the price 
has gone up to 13s. 3d. and even 13s. 6d. per ton for prompt 
f.o.b., and more for later February. No one will buy coal for 
forward delivery at the exceptional rates that are now pre- 
vailing. Best Northumberland steam coals are at 14s. to 14s. 3d. 
and seconds at 13s. f.o.b.; best Durham gas coals at l4s. 9d., 
with seconds at 13s. 6d.; coking coals, 13s. to 14s.; coking smalls, 
13s. to 13s. 3d. Foundry coke is at 20s. f.o.b.; furnace coke at 
17s. to 17s. 3d.; and gas coke at 15s. 3d. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The Warrant Market. ; 

THERE has been a further decline of prices in Glasgow 
pig iron warrant market, and the quotations of Cleveland war- 
rants have been lower than for the past four weeks. A large 
consumption of iron is proceeding, but dealers in warrants 
are much influenced by the extraordinary upheaval in the 
labour market. Strikes and demands for increased wages 
and modified conditions of work are occurring in almost every 
department of industry. Further trouble is being had with 
dock labourers, and this has the effect of retarding business 
in shipping. Within the last few days a strike has been 
threatened in the ironfounding trades which might have serious 
effects, extending far beyond its immediate areas, and would 
undoubtedly give a check to the consumption of pig iron. 
While trade is fairly good on the Continent, the advices from 
the United States are generally unsatisfactory, and the out- 
look altogether is sufficiently unsettled to produce a want of 
confidence in the immediate future of business, and fully to 
account for the weakness that has developed in the iron market. 
Since last report, business has been done in Cleveland warrants 
from 49s. 44d. to 48s. 104d. cash, 49s. 84d. to 49s. 2d. one month, 
and 50s. 3d. to 49s. 9d. three months. Sales have aiso taken 
place at 49s. 3d., 49s. 2d., and 49s. 14d. for delivery in twenty- 
two days, 49s. 5d. twenty-eight days, 49s. lld. and 49s. 9d. 
two months, and 49s. 6d. for March 20th. There has been a 
considerable decrease in the imports of Cleveland iron into 
Scotland. The arrivals at Grangemouth of pig iron from 
Middlesbrough and district amounted to 5500 tons, which was 
6556 tons less than in the corresponding week of last year. 


Scotch Pig Iron Trade. 

While makers and merchants are delivering fair 
quantities of pig iron, and the amount of the output is steady 
at some 300 tons per week less than at this time last year, fresh 
business has been slow. The general testimony is that local 
consumers are buying comparatively small quantities of iron. 
Fair sales have recently been made to English consumers, and 
the shipments have bulked rather better in the last few weeks. 
Prices of Scotch makers’ iron are generally steady. Free at 
ship at Glasgow, Monkland, No. 1, is quoted, 58s. 6d.; No. 3, 
57s. 6d.; Carnbroe, No. 1, 63s.; No. 3, 59s.; Clyde, No. 1., 
63s. 6d.; No. 3, 58s. 6d.; Gartsherrie, No. 1, 64s.; No. 3, 59s.; 
Calder, No. 1, 64s. 6d.; No. 3, 59s.; Summerlee, No. 1, 64s. 6d.; 
No. 3, . 6d.; Langloan, No. 1, 65s.; No. 3, 60s.; Coltness, 
No. 1, . 6d.; No. 3, 60s. 6d.; Eglinton, at Ardrossan or 
No. 1, 58s.; No. 3, 57s.; Glengarnock, at Ardrossan, 
f No. 3, 60s.; Dalmellington, at Ayr, No. 1, 59s.; 
No. 3, 57s.; Shotts, at Leith, No. 1, 65s.: No. 3, 60s.; Carron, 
at Grangemouth, No. 1. 65s. 6d.; No. 3, 60s. 6d. per ton. The 
shipments of pig iron from Scotch ports in the past week were 
2458 tons foreign and 4359 coastwise, the total of 6815 tons 
showing an increase of 1102 tons over the quantity despatched 
in the corresponding week of last year. 


Hematite Pig Iron. 

Business in Scotch hematite has been proceeding 
quietly. Comparatively large deliveries are being made to the 
steel works, and fair sales are also understood to have recently 
taken place for the manufacture of shipbuilding material. 
The current quotation is 68s. 6d. for delivery at West of Scot- 
land steel works. Cumberland hematite warrants were sold 
in Glasgow Exchange this week at 63s. 6d. for delivery in one 
month, this figure being fully ls. cheaper than the last pre- 
vious sales for similar delivery. 


Threatened Trouble in the Ironfounding Trades. 


Most departments of the ironfounding trades have been 
doing fairly well, some branches being, indeed, quite busy, but 
the whole trade in West and Central Scotland is now threatened 
with a strike on the wages question. The employers in the 
heavy castings department for marine and other engineering 
purposes are understood to have agreed to advance wages 3d. 
per hour on piece and 2} per cent. on weekly wages, but those 
engaged on light castings, such as are largely produced by the 
Falkirk founders, have been refused an increase of pay, on the 
ground that the state of that trade does not justify such a con- 
cession. The operatives are ranged in two unions, but they are 
now acting in concert, and a ballot is being taken this week 
on the question as to whether the whole of the men are prepared 
to strike to enforce a uniform advance. A strike in the foundry 
trades at this time would be a very serious matter, as it would 
affect other departments, such as marine engineering, and 
probably lay idle quite a large number of operatives not imme- 
diately concerned. The Falkirk district firms are now working 
in connection with a pool arrangement, which has put a stop to 
severe cutting of prices, such as has rendered business unprofit- 
able in the past; but owing to the slackness in the building 
trades orders do not come forward so well as could be desired. 
There are other inequalities in the trade elsewhere which render 
a general advance specially undesirable at the present time. 


Shipbuilders and the Rebate System. 


The Clyde shipbuilders did not from the first take 
kindly to the proposals of the steel makers to grant a rebate of 
5s. @ ton on prices on condition that the consumers should enter 
into an engagement to purchase only from the associated 
makers. They had been in the habit of dealing largely with 
merchants, and they were unwilling to sever old connections 
in favour of a scheme which they felt might bind them indefi- 
nitely. Representatives of the shipbuilders had a private con- 
ference in Glasgow this week with the steel makers on the subject, 
and set forth the objections they entertain to the rebate system, 
requesting that it might be abandoned, at least as far as they are 
concerned, and the former system of dealing should be continued. 
One reason urged in support of their case was that in past times 
they had found that supplies of material could be obtained 
from merchants when steel makers were not in @ position to 
give convenient delivery. The shipbuilders also stated their 


objections to the practice of. selling steel at reduced prices for 
export, arguing that it was detrimental to their interests that 
foreign consumers should receive cheaper supplies, and request- 
ing the steel makers to put home and foreign users on the same 





basis. The steel makers promised to consider the representa- 
tions made and communicate their decision as soon as possible. 


Finished Iron and Steel. 

The malleable iron trade in the West of Scotland is 
busier than for a considerable time past. Works are fully 
occupied as a rule, and good orders have been coming to hand, 
so that makers are now quoting somewhat better prices, £6 7s. 6d. 
to £6 10s. being named for crown bars, less the usual discount. 
There is at present an almost entire absence of foreign competi- 
tion in finished iron. The steel trade is very fully occupied, 
there being considerable pressure for delivery of material, and 
material additions are reported to have been made to order 
books within the last week or two in connection with large ship- 
building contracts just arranged. The export business is like- 
wise of importance, and is contributing substantially to the 
sum total of the work in hand. Business is largely being done 
through the medium of merchants. Steel angles are quoted 
£6 15s.; ship plates, £7 2s. 6d.; steel bars, £7 15s.; and boiler 
plates (for which there is a strongexport as wellashome demand), 
= 17s. 6d., all less 5 per cent. discount for delivery in the Clyde 

istrict. 


The Coal Trade. 

There has been much less excitement this week in the 
coal markets. Demand for shipment has been comparatively 
moderate, the home trade engrossing the principal attention 
of coalmasters and salesmen, on account of the comparatively 
high prices freely obtained for household sorts. Shippers have 
had little inducement to undertake risks. Generally speaking, 
the foreign markets have not responded sufficiently to admit 
of free dealing. There have also been difficulties in connection 
with loading, disarrangement of vessels, turns through recent 
storms at sea, high freights, and difficulties of prompt supply, all 
telling against the export branch of the business. Prices are 
not so full anywhere as they were a week ago, but their irregu- 
larity renders quotations inexpedient. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade, Cardiff. 

THouGH somewhat irregular conditions prevail, and 
tonnage was not so prompt in coming in as desirable, still the 
volume of trade handled was satisfactory. Sellers were holding 
for 20s. for best Admiralties, but 19s. was in some cases taken. 
Coalowners are confident that a time of pressure is at hand, 
but old authorities believe that alternate lulls may take place 
until the question at stake takes definite form. One of the 
latest utterances on the matter has been an able paper by Mr. 
Brace in one of the local journals. ‘“* Mabon” too, is under- 
stood to advise moderation, and upon that head the leaders 
of the colliers are quite of one accord. It has frequently been 
advised in this column to avoid unrest as one of the surest 
roads to slack trade. In a very busy time last week statements 
were made to the effect that certain orders were going away 
from Wales, and this was followed by a cessation of briskness. 
There was a rumour that 30,000 tons were required for the 
French navy, and that a large steamship company at Naples 
had contracted for 100,000 tons of American onal to be delivered 
over the next six months. These cases, though not authen- 
ticated, show easily how Welsh trade may drift away unless 
colliers exercise caution. 


Latest Quotations and State of Trade. 

Mid-week: Tonnage came in freely, and as coalowners’ 
books were so heavily filled the tendency of the market was 
very strong. Colliery outputs showed conclusively that the 
colliers were exerting themselves to the utmost, and evidently 
the incentive was the prevailing high prices. The Admiralty 
continued their arrangements for shipping large quantities, 
and have added transports of their own as well as vessels on 
time charter, and engaged for a series of voyages. All this 
gave animation to business, and quotations even for February 
loading were difficult to secure For late January as much as 
20s. was demanded, and only a few parcels obtainable about 
19s. Latest quotations :—Best Admiralty large steam, 19s. 3d. 
to 20s.; best seconds, 18s. 6d. to 19s.; ordinaries, 173. 6d. to 
18s. 6d.; best drys, 18s. to 18s. 9d.; ordinary drys, 17s. to 
17s. 6d.; best washed nuts, 16s. to Ifis. 6d.; seconds, I4s. 6d. 
to lds. 6d.; best washed peas, 13s. to 14s. 6d.; seconds, 12s. 
to 13s.; best bunker smalls, 10s. 6d. to 1ls.; best ordinaries, 
10s. to 10s. 6d.; cargo smalls, 9s. 6d. to 10s.; inferior smalls, 
9s. to 9s. 6d.; washed smalls, 10s. to 10s. 6d.; best Monmouth- 
shire black vein, 17s. 9d. to 18s. 3d.; ordinary Western Valleys, 
16s. 9d. to 17s. 6d.; best Eastern Valleys, 16s. to 16s. 6d.; 
seconds, 15s. 3d. to 15s. 9d. Bituminous: Best households, 
19s. to 20s.; best ordinaries, 16s. 6d. to 18s.; No. 3 Rhondda, 
17s. 6d. to 18s.; brush, 13s. 6d. to 14s.; No. 3 smalls, 10s. 6d. 
to lls.; No. 2 Rhondda, 15s. 3d. to 16s.; through, lls. 6d. to 
lls. 9d.; No. 2 smalls, 8s. 9d. to 9s. 6d. Patent fuel, 18s. to 
19s. Coke: Special foundry, 24s. to 25s.; foundry, 17s. 6d. 
to 21s.; furnace, 16s. to 17s. Pitwood, ex ship, 21s. to 21s. 6d. 
Coal and patent fuel quotations: Cardiff, Penarth or Barry 
Dock, cash in thirty days, less 2}. 


Newport (Mon.) Coal. 

There was a very large shipment last week. Demand 
for small was very active, more so than of late, and prices were 
advanced. House coals steady, patent fuel higher, and coke 
steady. Latest:—A strong market was maintained for all 
Monmouthshire steam coals ; tonnage arriving more freely, and 
shippers were quite confident that in a few days the pressure 
for supplies would be acute as ever; smalls not over plentiful, 
and fetched high prices ; house coals scarce, and strongly held, 
also patent fuel; pitwood easier. Latest quotations :—Best 
steam coal: Newport black vein, large, 17s. 6d. to 18s.; Western 
Valleys, 16s. 6d. to 17s. 3d.; Eastern Valleys, 15s. 6d. to 16s. 3d.; 
other kinds, 15s. to 15s. 6d. Best smalls, 9s. 3d. to 10s.; seconds, 
8s. 6d. to 9s.; inferiors, 8s. to 8s. 6d. Bituminous: Best house- 
holds, 17s. 6d. to 18s. 6d.; seconds, 16s. to 17s. Patent fuel, 
18s. to 18s. 6d. Coke: Foundry, 17s. to 20s.; furnace, 15s. 6d. 
to 16s. 6d. Pitwood, 21s. to 21s. 6d. Coal and patent fuel 
prices f.o.b., less 24 per cent., cash thirty days. 





Swansea Coal. 

Demand for all qualities well maintained, except 
French nuts; slightly lower figures offered ; anthracite coal 
very steady; steam conditions firm, also for bunker coals. 
Latest prices :—Best malting, large, 21s. to 23s. net ; seconds, 
19s. 9d. to 21s. 6d. net ; big vein, 19s. 6d. to 21s., less 24 per cent.; 
machine-made cobbles, 21s. to 24s. net ; Paris nuts, 23s. 6d. to 
26s. 6d. net; French nuts, 24s. to 26s. 6d. net ; German nuts, 
24s., same; beans, 20s. to 23s. net ; machine-made large peas, 
1ls. 9d. to 12s. 3d. net; rubbly culm, 6s. to 6s. 6d., less 2} percent.; 
duff, 3s. to 3s. 9d. Steam coal: Best large, 17s. to 18s. 3d.; 
seconds, 14s. to 14s. 9d.; bunkers, 12s. to 14s. 6d.; smalls, 7s. to 
9s., all less 24 per cent. Bituminous: No. 3 Rhondda, 17s. to 
18s.; through, 14s. to 15s. 3d.; small, lls. to 11s. 6d., all less 
2} per cent. Patent fuel, 15s. to 16s., less 2} per cent. Coal 
quotations all f.o.b. net, cash thirty days. 


Iron and Steel. 

Notwithstanding the rumours circulated that it is 
intended to reduce the staff at Dowlais, last week proved even 
busier than the preceding, and the outlook continues good. 
Last week was very busy, and the mills were in full operation 
the whole time. The blast furnaces had a record production, 





and this told well on the Bessemer furnaces. The Goat Mil] 
had a large output, and among the total was to be noticed stee] 
sleepers, steel rails, and bars, while the Big Mill was chiefly occu. 
Ri ‘with light colliery rails, pit props, curves, and angles, 

epairing and locomotive shops well employed. Latest prices ; 
—Pig iron: Welsh hematite mixed numbers, 63s. 04d. cash, 
63s. 44d. month; Middlesbrough, 48s. Ild.- cash, 49s, 2d, 
month ; Scotch, 54s. 10$d. cash, 55s..14d. month ; Welsh hema. 
tite, 71s. dd.; steel bars, £5 2s. 6d. to £5 5s.; Bessemer, £5 to 
£5 2s. 6d. Other quotations :—Copper, £62 7s. 6d. cash, 
£63 2s. 6d. three months. Lead : Huglish, £16 5s.; Spanish, 
£15 15s.; spelter, £26 15s. per ton. Silver, 26jd. per oz. Rails 
Heavy sections, £5 12s. 6d. to £5 15s.; light, £6 3s. to £7 10s, 
Iron ore, 20s. to 21s. 


Tin-plate. 


* 
Market quiet but steady. Quctations as follows : 
Ordinary coke, 13s. 104d.; ternes, 24s. 6d. to 25s.; C.A. roofing 
sheets, £9; finished black plate, £11; galvanised sheets, 24 ¢., 
£11 10s. per ton; block tin, £188 15s. cash, £187 5s. 3d. three 
months. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Tue ‘ Universal ” joist steel sheet piling of the British Steel 
Piling Company has been ordered by the engineer for the 
Thames Conservancy for the reconstruction of Boulters Lock. 


Mr. Joun CHAMBERS, M.I.N.A., of Lowestoft, has acquired 
the premises and business of Davis and Co., Limited, of Oulton 
Broad, Lowestoft, manufacturers of various types of steering 
gears, capstans, windlasses, &c. The business was originally 
carried on at Garford-street, Poplar, E., but was transferred 
to the present works in 1900. 





THe InstiruTION OF AUTOMOBILE ENGINEERS.—A special 
informal meeting of the Institution will be held on Wednesday, 
the 3lst January, 1912, at 8 p.m., at the Connaught Rooms, 
Great Queen-street, W.C., close to the Holborn Tube Station, 
when the subject of “‘Self-starters for Internal Combustion 
Engines ”’ will be discussed. 


Contracts.—Robey and Co., Limited, Globe Works, Lincoln, 
have recently received a number of orders for air compressors 
fitted with their patented valves, and for numerous winding 
engines fitted with their patented drop valve reversing gear, 
among which we notice two large winders with cylinders 38in. 
diameter by 72in. stroke, for superheated steam of 160 lb. pres. 
sure, for Welbeck Colliery of the New Hucknall Colliery Com. 
pany.—The Phenix Dynamo Manufacturing Company has 
recently received orders for large quantities of electrical 
machinery, among which are some for alternators, direct- 
current generators, boosters, motors, &c. This firm is at the 
moment engaged in the electrification of seven large textile 
factories and two colonial paper mills, and has in hand the 
manufacture of a number of explosion-proof motors for fiery 
coal mines. 


THE InstTiruTION OF LocomoTIVE ENGINEERS.—The annual 
general meeting of this institution was held at St. Bride Insti- 
tute, London, on Saturday, January 13th inst. The chair was 
taken by Mr. A. Rosling Bennett, a vice-president of the insti 
tution, who said that it gave him great pleasure to announce 
that Professor Elliott had been elected president for the year 
1912, the retiring president being Mr. John H. Adams. He had 
also to announce that Mr. Alfred Trevithick had been elected a 
vice-president of the institution. The following gentlemen were 
re-elected as vice-presidents: E. L. Ahrons, L. B. Billinton, 
A. Rosling Bennett, B. K. Field, W. Beckit-Burnie, D.Sc., and 
R. Goose. Also as chairman of the council, Mr. C A. Suffield. 
vice-chairman, H. W. Garratt, and the following as members of 
of the council: Messrs. H. F. Anelay, 8. P. Smith, W. J. Bennett, 
H. P. Bray, J. Speakman, D. Sheppy, G. W. C. Jackson, H. J. 
Malden, W. McKie, and H. W. Dearberg. Mr. G. F. Burtt was 
reappointed secretary and treasurer, and to him all communi 
cations should be addressed to 46, Malling-street, Lewes. 


Tre Tuirp INTERNATIONAL Roap ConGreEss.—On the invita- 
tion of H.M. Government, it has been decided to hold the Thiri 
International Road Congress in London in June, 1913. At a 
meeting held last October at the offices of the Road Board an 
Executive Committee was formed for the purpose of organising 
the Congress, and a provisional programme was drawn up. 
The Congress is the third of the series of International Road 
Congresses, the first of which was held in Paris in 1908, on the 
invitation of the French Government, for the purpose of consider- 
ing the best ways and means of coping with the great wear and 
disintegration of roads caused by the increase of vehicular 
traffic, more especially of motor traffic, which has taken place 
during recent years. The second Congress was held in Brussels in 
1910. An Organising Council has been formed by representatives of 
local authorities and of engineering, scientific, automobile, and 
other kindred societies. General and Executive Committees have 
been elected to carry out the work of organising the Congress, 
with Sir George S. Gibb, Chairman of the Road-Board, as 
Chairman; Lord Montagu of Beaulieu, Mr. Joynson Hicks, 
and Mr. F. Berryman as Vice-chairmen ; Sir Charles Rose as 
honorary treasurer; Mr. Rees Jeffreys, Secretary of the Road 
Board, as honorary secretary ; and Mr. Montagu Harris, Secre- 
tary of the County Councils Association, as deputy honorary 
secretary. The membership of the Congress is open to all, 
the individual membership subscription being £1, and the honorary 
secretary will supply forms of application for membership and any 
information desired on application to him at the Road Board 
offices, Queen Anne’s Chambers, Westminster, 8.W. 


INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 
The President of the United States has consented to act as 
patron to the Sixth Congress of the International Association 
for Testing Materials, which will open in the Engineering 
Societies’ Building in New York City on Tuesday morning, Sep- 
tember 3rd, 1912, and continue in session, if necessary, during 
the balance of the week. There will also be inspections of various 
works, &c. Following upon this there will be arrangements made 
for a week’s excursion over the Lehigh Valley Railroad, with a 
visit to the Bethlehem Steel Company’s works and some of the 
cement plants in that district. he route will then proceed to 
Niagara Falls and Buffalo, where the Lackawanna Iron and Stee! 
Company’s works are situated ; then to Pittsburg, where many 
iron and steel plants of various kinds are situated, and also those 
of the Westinghouse Electric and Manufacturing Company ; 
finally to Washington to visit the Government departments, 
including the Bureau of Standards, Testing Bureau of the Army 
and Navy, Smithsonian Institute, &e. A reception will be given 
by the patron, his Excellency President Taft. Return to New 

ork Saturday, September 14th, where the party will break up. A 
detailed programme with a final inquiry sheet on the participation 
of members will be soon issued. The issue of Congress papers 
will begin in March. Those gentlemen intending to lay a report 
before Congress and not yet having sent in the same direct or 
through their Council members to M. E. Reitler, Secretary of the 
Association, at Nordbahnstrasse 50, Vienna, II-2, are requested 
to do so as soon as possible. All communications respecting 
this notice should be directed to Mr. G. C. Lloyd, Internationa! 
Testing Association, 28, Victoria-street, S.W. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

THE condition of the iron and steel market is exceed- 
ingly firm, and the upward tendency previously noticed con- 
tinues in all branches. Demand and inquiry for pig iron have 
been lively, as before. Consumers have, with few exceptions, 
covered their requirements for the first two quarters of the pre- 
sent year, and there has, consequently, been little forward busi- 
ness this week. Slight rises in quotations are anticipated for 
the third quarter. The forming of the General German Pig 
Iron Convention, which took place on the Ist January last, 
has given additional strength to the pig iron market. The Pig 
Jron Convention has been formed for four years, 7.e., to the end of 
1915. In the manufactured iron industry a strong tone and 
active employment are noticeable, and the outlook is regarded 
as favourable. An improvement in price was reported for 
bars, hoops, and plates. Demand from abroad has remained 
satisfactory. 


Iron and Steel in Silesia. 


A healthy condition has prevailed in 


the various | 


departments of the iron and steel industry, and the tendency | 


is all upwards, There has been a fair amount of work offered 
for foreign delivery. Pipes have had little benefit from the 
yeneral upward tendency in prices, which is all the more to be 
regretted because there is plenty of work coming in, and stocks 
are by no means heavy. 


List Quotations. 


The following are the latest list rates per ton, free at | 


works :—Raw spathose iron ore, M. 11.60; roasted ditto, 
M. 16.50; Nassau red iron ore, M, 14.50; spiegeleisen, 10 to 12 
per cent. grade, M. 72; white forge pig, M. 62; iron for steel 
making, M. 66 to M. 67; German Bessener, M, 74.50; basic, 
free Luxemburg, M. 51 to M. 52; Luxemburg forge pig, free Lux- 
emburg, M. 48 ; Luxemburg foundry pig, No. 3, free Luxemburg, 
M. 52.50 to M. 53.50; German foundry pig, No. 1, M. 70.50; 
No. 3, M. 67.50; German hematite, M. 74.50 ; common bars in 
basic, M. 110 to M. 115, as compared with M. 110 to M. 112 last 
week ; basic hoops, M. 132.50 to M. 137.50, as compared with 


M. 130 to M. 135 previously; heavy basic plates, M. 130 to M.132, | 


as compared with M. 127 to M. 129; steel plates for boiler- 


making purposes, M. 140 to M. 142, as compared with M. 137 to 


M. 139 previously. 


The Steel Convention. 
Figures are now available concerning deliveries of the 
Steel Convention in 1911; they amounted to 5,808,540 t., which 
is the highest figure since the forming of the Convention. The 
following—taken from the “Central Blatt der Hiitten und 


Walzwerke "—shows deliveries of the Steel Convention during 


the last five years :— 





Semi-finished Railway Sectional Total 
steel. material. iron. = 
t. t. t. t. 

1907 .. 1,557,873 2,327,362 1,698,875 5,584,110 
1908 .. 1,390,667 2,070,802 1,302,924 4,764,393 
1909 .. 1,503 452 1,847,440 1,614,702 4,965,594 
1910 .. 1,524,200 1,877,567 1,804,839 5,206,615 
1911 .. 1,744,067 2,081,151 1,983,322 5,808,540 


Though deliveries of railway material were higher in 1911 than in 
the year before, they were lower than in 1907, because the heavy 
orders for the State Railways have not been forthcoming. 


Coal in Germany. 
Demand and sales, not merely in engine coal, but also 
in house fuel, have been improving. 


Austria-Hungary. 
On the whole, encouraging reports are given concerning 

the condition and prospects of most departments of the iron and 
steel trade ; still, the slightly improving tone that was felt here 
and there has not been sufficient to cause a rise in quotations. 
They are : —Witkowitz foundry pig, 100 to 102 crowns per ton ; 
chareoal pig, 135 crowns ; white forge pig, 120 crowns ; common 
white forge pig, 105 crowns; spiegeleisen, 10 to 12 per cent. 
grade, 130 crowns; Styrian bars, 210 to 220 crowns; tank 
plates, 251 crowns, in some cases 261 crowns; boiler plates, 
286 to 296 crowns; girders, 235 crowns per ton, free Vienna. 
No further change can be noted in the Austro-Hungarian coal 
industry, inquiry and demand remaining satisfactory. The 
Ostrau coke market is reported in exceptionally good condition, 
owing to a rising consumption in blast furnace coke. 


Somewhat | 


disappointing figures are given of the brown coal trade in the | 


year now past, which was moderate and unsatisfactory, and 
figures do not reach those of 1910. 


Fair Accounts from France. 

French ironmasters have been entering the new year 
with their order books well filled. Demand continues brisk, as 
before, and there was a general rise in quotations. Compared 
with last month, the prices for castings have been advanced 
5 per cent., and quotations for bars continue to move upwards. 
During the last week‘of December an advance of 5f. to 10f. p.t. 


could benoticedfor plates. The following prices are quoted in the | 
Paris retail trade :—Merchant bars, 185f. to 195f.; common sorts | 


of bars, 175f. to 180f.; hoops, 190f. to 200f.; girders, 200f. 3 mm. 
plates, 220f. to 250f. p.t. In the Nord the basic price for mer- 
chant bars has been advanced 2}f. to 5f. p.t., and stands at 160f. 
p-t. Extensive contracts in railway material which have come 
in lately have done much towards improving the general activity 
of the iron industry. A strong tone prevails on the French coal 
market. English competition has been less keen of late, and 
inland consumption was rather stronger than before. 


Bright Prospects in Belgium. 
Belgian makers and manufacturers of iron and steel 
report their order books well filled, and they often find it diffi- 
cult to execute contracts within the time stipulated. The 
opinion prevails that rates will move further upwards ; already 
forge pig is standing at 61f. to 62f. p.t.; basic 65f. to 67.50f.; 
foundry pig, 68.50f. to 70f. p.t. Scrap remains at 60f. p.t. for 
common sorts. Some fair orders for abroad could be secured 
in rails, one of 25,000 t. being for Brazil. Girders, too, continue 
to sell briskly, which is rather an exception at’ this time of the 
year. Both demand and prices show improvement in the bar 
trade; £5 3s. are generally quoted f.o.b. Antwerp, and some 
mills have obtained £5 4s. The inland business is likewise 
healthy and improving, and rates vary between 137.50 to 140f. 
p.t. for bars in basic, iron bars standing on 145f. p.t.; the mills 
are crowded with orders. Rods rose on £5 13s. to £5 15s, p.t. 
Hoops, too, realise better prices, £6 4s. to £6 5s. p.t. being quoted 
for export. Animation and firmness are reported to continue 
in the plate department, rates tending upwards. Inland quota- 
tion for 5 mm. plates is 155f. to 160f. p.t.; 3mm. plates stand 
at 160f. to 165f. p.t. Heavy plates for export are quoted £6 4s. 
to £6 7s. p.t.; sheets, £6 10s. to £6 13s, p.t. 
ene activity is reported to be going on at the construction 
bl 1ops, 





THE INTERNATIONAL RAILWAY FuEL AssocriaTION.—We are 
asked to state that the fourth annual convention of this Associa- 
tion will be held at the Hotel Sherman, Chicago, on May 22nd, 
23rd, 24th, and 25th next. 


Satisfactory and | 





| B and containing pebbles C. 





BRITISH PATENT SPECIFICATIONS. 


When an inve: i ted from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copi 8 Of Specifications — be obtained at the Patent-ofice Sale Branch, 
25, thamp buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification, 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of the Patent. 











TURBINE MACHINERY. 


8977. April 11th, 1911.—ImprovEMENTS IN THE CONTROL OF 
THE OVERLOAD oR By-Pass VALVES BY MEANS OF THE 
OrDINARY REGULATING VALVES IN STEAM TURBINES, 
B. E. D. Kilburn, Chancery-lane Station-chambers, High 
Holborn, London, W.C. 

The main regulating valve A is opened or closed in the usual 
manner as the load increases or decreases. If it is opened its 
spindle B rises. 
section, forces up the piston C. If the upward movement 
exceeds a certain amount, ports in the piston C uncover an 


orifice D, whereby fluid under pressure is admitted from the | 


pipe E into the pipe F. This fluid flows into the passage G 
and pushes up a small piston H. 
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communication between the passages J and K. The passages 
G, J and K and the piston H are all contained in a servo-motor 
piston L, to which the overload or by-pass valve is attached 
by the spindle M. The underside of the piston L is acted on 
by pressure fluid admitted by way of the pipe N. The top 


side is in communication with the underside by way of the | 
throttling passage P. Hence, when the passages J K are put | 
into communication by the rise of the piston H, the pressure | 


fluid on the top side of the piston L flows down J and K and 
passes to exhaust at Q. The pressure fluid on the underside 
of the piston L then forces it up, and so opens the by-pass 
valve. When the load on the engine decreases the spindle B 
falls, thereby causing the piston L to descend and the by-pass 
valve once more to close.—January 5th, 1912. 


INTERNAL COMBUSTION ENGINES. 


9285. April 13th, 1911—AN ImpRovED CARBURETTER, James 
Williams, Emberton Lodge, Newport Pagnell, Bucks. 

This carburetter consists of a deep vessel A closed by a cover 

The pebbles are supported clear 


N°3,285 





of the bottom on a grid D. The liquid to be carburetted is 
introduced at E, and falling down over the pebbles meets an 


This, as will be understood from the larger | 


By so doing it establishes | 


15,214. June 29th, 1911.—ImprRovEMENTs IN VALVE GEAR 
FoR Two-cycLte InTeRNAL ComBUSTION ENGINES, Guido 
Fornaca, of 35, Corso Dante, Turin, Italy. 

On the distributing shaft A, which runs at the same speed 
as the crank shaft, an excentrie B is mounted. The end of 
the excentric rod is coupled to a bell-crank lever CC. The 
arms of this lever act on levers D and E, the first of which con- 


N215,214 














| trols the air admission valve F, and the second the fuel valve. 
| The levers D and E are held against the arms of the bell-crank C 
| by means of the springs on the respective valves. This arrange- 
| ment for controlling the valves readily lends itself to reversing 
| the engine. To secure this the distribution shaft is given a 
| rotary movement relatively to the engine shaft.—January 5th, 
| 1912. 


DYNAMOS AND MOTORS. 
| 
| 


| 27,419. November 25th, 1910.—ImPpROVEMENTS IN BRUSH 

Hoipers For Dynamo ELectric Macuines, The J. L. 
Manufacturing Company, Limited, Johnson-street, Southall, 
Middlesex, and Thomas Lancelot Reed Cooper, of 10, 
Gordon-road, Ealing. 

This specification has reference to a parallel, straight line 
feed or box type brush holder in which one end of the pressure 
lever is constrained to move in a slot at right angles to the 
carbon feed and a point intermediate between the ends is con- 
strained to move in a _ predetermined path approximately 
parallel to the carbon movement. The features of the invention 


N°27,419. 




















are, that the feeding pressure on the carbon block is applied 
in a straight line, is in the direction of carbon movement within 
the box, is practically constant throughout the entire range 
of wear, and that the carbon responds truly to small, rapid or 
sudden vibrations caused by irregularities of the commutator 
which give trouble in other Sypee- The lower engraving shows 
the trigger turned back for the removal of the brush, whilst 
the right-hand engraving shows a half plan and half sectional 
plan of a complete brush holder.—January 3rd, 1912. 


2867. February 4th, 1911.—IwmpROVEMENTS IN DyNAMmo 
ELectric MAcHINERY, The Lancashire Dynamo and 
Motor Company, of Trafford Park, Manchester, and Robert 
Stafford McLeod, of 21, Victoria-avenue, Didsbury, near 
Manchester. 

This invention relates to dynamo electric machines adapted 





N° 2,867. 








| to couple together two alternating current supplies of different 
| frequencies. One scheme descri in this specification is 
shown in the accompanying diagram. There are two alternators 
with mechanically coupled rotors, and to the respective stator 
windings of which the two alternating current supplies are con- 
nected. An auxiliary machine and driving motor E! is also 


| 
| 
used in this particular scheme. One of the alternators A has 


upward current of air coming from the inlet F. The carburetted | the usual three-phase stator winding, and a rotating field 


air passes off at G. The space H is for collecting any liquid | supplied with a direct current for excitation. 


which may descend without being evaporated.—January 5th, 
1912. 


The second 
alternator B has a three-phase stator winding, but has two or 
four poles more or less than would be necessary according to 
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the arrangement described in a previous specification. The | centre lines of two adjacent horizontal rows are separated by a | than is the case with reducing valves in which the reduction of 

winding of the rotor of the B machine is a polyphase winding, | greater distance than they would be if they were arranged in | pressure is solely due to the action of the valve. The smaller 

and it is connected to a similar winding on the stator of the | vertical rows. The collector A is divided by a partition B into | diameter of the cone is proportioned to the demand for steam, 

auxiliary machine C, which is wound so as to have a number | saturated and superheated steam chambers C and D respectively. | The cone is made readily removable, so that it may be replaced 
if 


of poles equal to the excess or deficiency of poles of the B | These chambers are, as usual, connected to the boiler and to t 
machine ; the rotor of the rama § machine C is supplied | cylinders. The arrangement of the_superheater tubes—it 
with direct current for excitation. and M are the supply 

mains of different frequencies.—January 5th, 1912. | ra 


SWITCH GEAR. 


16,871. July 22nd, 1911.—ImprRovemENtTs In Liquip Con. | 
TROLLERS, Allen, West and Co., Limited, of Lewis-road, 
Brighton, and William.Jervis Moggridge, of 5, Clifton- 
terrace, Brighton, Sussex. | 

This invention relates to improvements in liquid controllers, 
whereby the circulation of the resistance liquid is accelerated 
by increased convection. It is chiefly applicable to three-phase 
controllers for electric haulages and other similar service where 

s large amount of regulation is required. An example of this 

system of circulation is shown in the accompanying drawing, 

which gives diagrammatically a section through one earthenware 























N°16871 



































he | by another of a different di t 


sd be y.-—January 5th, 
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SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 








1,011,255. Poxe Repvere Apparatos, C. W. Shartle, Middle. 
town, Ohio, assignor to the Shartle Brothers Machine Company, 
Middletown, Ohio.—Filed June 18th, 1910. Renewed 

} March 24th, 1911. 

| This patent is for a double beating engine. The first adapted 

| to reduce pulp to the desired degree of fineness, a screen adapted 

| to have pass through it pulp of proper fineness and to discharge 
| coarse tailings into the second beating engine, an endless carrier 





J 
7 
a lad to this that the invention relates—is fairly obvious from the 
3. £ engraving. Leaving the saturated steam chamber of the 
/ = + collector, the tube of any element is bent so as to enter one of 
Eg = B the smoke tubes lying in its plane. Returning along this tube, 
bo = C it is bent to a U in the smoke-box, and enters an obliquely ad- 
a2 iE jacent smoke tube in the row below. Returning to the 
FE smoke-box, it is led in its own plane to the superheater chamber : . : 
Se of the collector.—January 5th, 1912. disposed over the screen and adapted to have its lower portion 
4D moved toward the tail thereof, trailing drag-bars pivoted to 
—-e—— — Z { the carrier, drag-blades carried by the drag-bars and adapted 
Ba Tot Sit ; to drag material over the screen toward the tail thereof, stops 
cS. & IAP ABROUAUTION. carried by the carrier to limit the pivotal motion of the drag- 


Wales’ Mansions, Queen’s-road, Batteresa Park, London. 


pot and a tank of a liquid controller. A is the top tank contain- 
ing the main body of the resistance liquid ; B the outer wall, | second engine F. The two engines may run in opposite direc 
and C the inner wall of the earthenware pot ; D and D are the | 
channels provided for the descending cooled liquid; E is the | 
moving electrode; F is the stationary electrode; G are the 
holes in the electrode through which the liquid flows ; H and H | 
are the baffle plates ; J and J-are the cooling pipes; K is the 
column of heated liquid rising from the electrodes; L is the 
column of cooled liquid descending from the cooling pipes. | 
Circulation is induced by the heated resistance liquid rising | 
between the electrodes.—January 5th, 1912. 
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10,254. April 27th, 1911.—ImMPROVEMENTS IN AND RELATING | 
to Execrric Swircues, The British Thomson-Houston | 
Company, Rugby. | 

The operation of this form of switch is as follows :—As the | 
} 
| 





contacts separate the arc formed is drawn through the perforated | 
top B into the are extinguishing device and through the central | 
aperture C of the plates D until the arc extends through all the | 
chambers in the device. The fluid in each chamber is put | 
under great pressure by the are and compresses the are. Some | 
of the fluid escapes by flowing through the apertures C, but the 

greater portion of it escapes by flowing from the upper chambers 


N°10,254 





tions. A sleeve G over the shaft B carries a third propeller H, 
Dil level and a sleeve J over the shaft E carries a fourth K. The sleeve 
es G is driven from the shaft E by chain and sprocket wheels ; the 
sleeve J is driven in a similar manner from the shaft B. Thus 
if one engine fails, one propeller of each pair remains at work.— 
| January 5th, 1912. 


MISCELLANEOUS. 


Vatves, A. H. Hopkinson, Frank Murgatroyd and J. Hop- 
| kinson and Co., Limited, all of Britannia Works, Hudders- 
field. 

| This valve is in general of the usual form. The inlet is shown 
| at A, the outlet at B. The valve C is connected by a rod to a 
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to the lower ones in zig-zag path through the circumferential 

apertures E. As a result of this construction, as soon as the arc 

is established through the central aperture C the insulating 

fluid is projected with great violence along the sinuous path 

indicated by the arrows through first one circumferential aper- 

ture E over the central opening C to the next circumferential 

opening E, and in its course flows at high speed over and through 

the are. Consequently, in one chamber the flow of fluid tends to 

stretch the arc in one direction, while in thenext chamber the flow | 
of fluid tends to stretch the arc in the opposite direction. The arc | 
is therefore very much distorted and stretched, while at the same | 
time it is subjected to the extinguishing action of the fluid | 
escaping through the aperture C, so that the are is quickly | 
extinguished with a minimum disturbance in the circuit regard- | E 
less of the voltage and of the amount of energy flowing through | 

the circuit.—January 5th, 1912. 
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_ | flexible diaphragm D. The rod passes through the casing and 
| rests on @ spring-controlled lever E in the customary wr. 
The feature of the invention lies in the provision of a cone F in 

nie | the inlet orifice. This cone is in part responsible for the reduc- 
17,959. August 8th, 1911.—ImPRovEMENTs IN SUPERHEATERS, | tion of pressure. The spring G can therefore be set to allow 
Dr. Wilhelm Schmidt, of Cassel-Wilhelmshohe, and Peter the valve C to open at a lower pressure than is otherwise neces- 


Thomsen, of Cassel, Germany. sary. The valve thus remains open longer, and, in consequence, 


A propeller A mounted on a shaft B is driven by an engine C. | 
A second propeller D mounted on a second shaft E is driven by a 


| 12,054. May 18th, 1911.—ImPpROVEMENTS IN REDUCING | 


| 8108. March 31st, 1911.—ImprovemMENTs IN PROPELLING | bars, and transfer mechanism for removing material from the 
MECHANISM FOR MECHANICAL Fryrna Macuines, H. L. beating engine and conveying it to the head of the screen. 
Short, A. E. Short, and H. O. Short, all of 56, Prince of | There are fifteen claims. 


1,011,430. Meruop or CastinG CuILLep Rotts, J. B. Henry, 
Aspinwall, Pa.—Filed July 12th, 1909. Renewed November 
10th, 1911. 

*| This patent is for a method of casting rolls having the central 

| portion composed of a strong tough metal! and the outer surface 


{1011,430) 















of a hard brittle metal, consisting in separately casting tle 

central and surfaces portions of the roll, one of said portions being 

poured first and the other being poured before the first is set 
or becomes solid. ‘There are six claims. 

1,011,520. ComprneD INTERNAL COMBUSTION AND FLvID 
Pressure Enotine, H. B. Stocks, Manchester, England. 
Filed November 25th, 1910. 

In combination an internal combustion engine, a steam gene- 
| rator into which water heated by the cylinders of the internal 


1011520} 


| 

















combustion engine is pumped, a compressor to force exhaust 
gases from the engine into the steam generator, and a steam 
cylinder in which steam from the steam generator is. used. 
There are two claims, one extremely long. 





INSTITUTION OF NAVAL ARCHITECTS.—The annual meetings 
of the Institution will take place on Wednesday, March 27th, 
and the two following days, in the hall of the Royal Society of 
Arts, John-street, Adelphi, W.C. The Marquis of Bristol, R.N., 
President, will occupy the chair. The Council will be willing 
to present a gold medal to any person not being a member or 
associate member of Council who shall at the forthcoming meet- 
ings read a paper which, in the judgment of the Council, shall 
be deemed to be of exceptional merit. The Council will also 
be willing to present a premium of books or instruments to the 
reader of any ag not being a member or associate.member of 
Council, which paper shall, in the judgment of the Council, 
merit this distinction. The annual dinner will be given on 
Wednesday, March 27th, at 7.30 p.m., in the Grand Hall, 





The smoke tubes are arranged in horizontal rows so that the | is less subject to violent oscillations when the demand fluctuates 


Connaught Rooms, Great Queen-street, Kingsway, W.C. 
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Tramways and Road Obstruction. 


KARLY in the month the Roads Improvement 
Association presented a memorial to the Board of 
Trade concerning the obstruction offered to o her 
traftic by the working of the London County Council 
tramway system. It was shown that without any 
doubt there was considerable interference by the 
trams with the other traffic of the metropolis, and 
that in avery large number of cases the trams them- 
selves were much underloaded. The proposals 
made by the Association are that of the total number 
of ears now running during midday hours from 30 to 
30 per cent. shall be withdrawn, and that the present 
Board of Trade by-laws shall be more rigidly enforced. 
‘Two of these latter appear to be practically disregarded, 
and yet they have an important bearing on the move- 
ment of traffic. They are (1) that two tramcars on 
the same lines shall not approach nearer than 50 
yards of one another, and (2) that two tramcars on 
parallel lines shall not stop within 10 yards of one 
another. Both these ordinances might as well be 
non-existent, judging from the small observance they 
enjoy. Even if the Roads Improvement Association 
had not adduced chapter and verse on the subject, 
it was common knowledge that cars on the same lines 


are frequently brought so close to one another as | 


nearly to touch, while the stoppage of cars on parallel 
lines when closer together than 10 yards apart is 
almost us frequent. Indeed, many of the “ stop ” 
signs are on exactly opposite sides of the road. It 
remains to be seen what will be the action of the Board 
of Trade. It is possible, of course, that it may 
restrict the number of cars between certain hours, 
though we consider it unlikely. It might, however, 
insist on its by-laws being enforced, to the advantage 
of everyone, and might very well veto any proposal 
to run two or more tramcars coupled together. 


Cork City Railways. 


On the first of the month a railway line con- | 


necting the Cork and Bandon terminus and the 
Great Southern Station in the city of Cork was opened 
for traffic. There are five different railway companies 
running into Cork. |The Great Southern and Western 
comes from Dublin and goes east to Queenstown ; 
the Cork and Muskerry enters from the north-west ; 
the Cork and Macroom from the west ; the Cork, 
Bandon and South Coast from the south-west ; 
the Cork, Blackrock and Passage from the south- 
cast. Each of these lines has its own terminus, but 
with the exception of the Macroom and Bandon lines, 
which up till 1878 used the same station, there has 
never till now been rail communication between any 
of them. This lack of physical connection has led to 
a great deal of inconvenience and delay, a; well as to 
expense Owing to cost of transhipment. This was 
especially so in the case of the two lines which have 
now been brought into touch with one another by the 
new connecting link. The line crosses the two 
channels of the river Lee by means of two electrically- 
operated lifting bridges, and advantage was taken 
while the work was in progress to give railway con- 
nections to the various riverside quays, which have 
now in all cases but one been joined to the new line. 


The line for the most part runs through the streets, | 


but a level crossing over the Cork and Bandon Rail- 
way has been replaced by a steel overbridge. 
new road will certainly add greatly to the railway 
facilities of Cork, and the usefulness of the lines it 
joins should be much enhanced. 


Petrol Tramcars. 


WHEN electric traction became practicable 
it was widely proclaimed that it would provide a 


solution to the many difficult problems connected | 


with the traftic vell-bei » cities. Millions | : we : 
1e traffic and we ing of large cities. Millions | they, with almost complete unanimity, decided to | 


of pounds have been sunk in the enterprise, and there 


is hardly a town of any importance which has not its | 


electric tramway system. It will be interesting, 


therefore, to watch the effect on the fortunes of these | 
lines, of the petrol tramear, which is now an accom- | 
In the middle of the month there was | 


plished fact. 
put to work on the short tram line connecting More- 
cambe and Heysham a single deck petrol tramcar 
capable of carrying thirty-seven passengers. It was 
the first of three which have been ordered for this 


service, and it is driven by a 55 horse-power four- | 


tylinder petrol motor. There appears to be no 
reason at all why these cars should not answer their 
purpose as well as electric cars, and it is evident that 
if they do the latter will have encountered a very 


formidable opponent. Supposing for a moment that 


THE ENGINEER 
the petrol cars would not require. It is too early as yet 
to form a correct estimate as to the relative costs of 
running or of upkeep, but it has to be borne in mind 
that unless an electric tramway authority can buy its 
electricity it has also to incur the large first cost of a 
generating station. 


The Admiralty Business Manager. 


On the first day of the year the First Lord 


tion of the long-expected Naval War Staff. 
greater part of it has to do with matters which do not 
come with’n our province, but we must note the 
appointment of a new Civil Lord, whose duty it will 
be to look after Admiralty contracts. At present 
this work is done by the Third Lord, and it occupies 
so much of his time that he is not able to devote as 
much attention to the questions of design, tactics, &c., 
as he ought to do. ‘He should,” says the First 
Lord, with uncustomary official eloquence, “ have 
leisure to reflect upon the great and novel issues 
which are constantly presented, to watch the monthly 
progress of the vessels that are under construction, 


personal observation and practical contact with the 
working of the latest types, to satisfy himself about 
| the improvements which are possible in future 





designs.”” For these duties his training has fitted him, | 


whereas he is only able to grapple with problems of 
| pounds, shillings and pence because he is full of the 


| * handiness and diligence characteristic of the naval | 
However, for the future he will be able to | 


| service.” 


| employ those qualities in their proper field, and an | 
| additional Civil Lord, with special aptitude for the | 


| control of contracts, but wholly “ non-parliamentary 
and non-political ” has been appointed to study the 
“economic and financial position of particular firms 
| and centres of shipbuilding, the principles govern- 
ing a wise and far-seeing distribution of orders, the 
supply of armour plate and other special commodities, 
the most thrifty occasions for making purchases of 
all kinds,” and so on. In short, the Admiralty has 
an official “buyer and business manager,’’ who 








all that they may require in order to build, arm, equip 
and supply the Fleet.” In the appointment of Sir 
Francis Hopwood to this position a wise selection has 
been made. 


Thames Shipbuilding. 





and | 


| firm ” 
| recent events have gone the northern firm has been 


The | 


CANNING Town is still without the order 
for two cruisers, and the mystery of the ‘‘ Northern 
has not been revealed. Indeed, as far as 


a negligible factor, and the whole matter has rested 
between the Admiralty and Mr. Hills. The men 


return to the long week and short pay, and for a 
time there appeared a real danger that the forty- 
eight hours’ strike would have to be fought all over 
But the question has, by the kind inter- 
retained its metropolitan 
so far at least, assumed 


again. 
|ference of Providence, 
character, and has not, 
national proportions. 





not be considered, Mr. Hills came forward with 
another offer. He invited the men to forego in- 
creases which were due to them, and upon the basis 
|of which the tenders were made. If they would 
agree to accept the wages that obtained before 
November last, then he hoped to be able to name 
'a price which the Admiralty would feel justified 
in accepting. ‘The question was put to the vote 
of a number of Union branches on Thames-side, 
with the result that opinion was divided, with a 
practically negligible majority against the ‘pro- 
posal. The Thames shipbuildmg men, however, 
were solid for acceptance, and when Mr. Hills called 
| them together and talked to them on Saturday last, 


labourers _ still 
Straightway 


the 
increase. 


the lower 
|retaining one-half of 


| accept wages, 


the 
difficulty "is not yet over, for several Unions are 
what the next step will be, though hope runs high. 


|The Coal Crisis. 


THE month opened with renewed anxiety 
as to the position of affairs in the coal-mining in- 
dustries. At one time a huge strike, a strike of a 
magnitude which, according to the best informed 
| authorities, would have dwarfed anything that 
| preceded it into insignificance, seemed imminent, 
and the price of coal rose by leaps and bounds. 


of the Admiralty issued a memorandum on the crea- | 


The | 


and above all, to visit the Fleets themselves, and by | 


will *‘ furnish the Third and Fourth Sea Lords with | 


made a great outcry at the proposal that they should | 


When it became clear that | 
the forty-eight hours and northern wages would 


directly opposed to the reduction, and it is doubtful | 


{og 


the market. In view, however, of the fact 
that the amount of coal that could be sold at the 
exalted prices was but small owing to the fact that 
the companies were delivering the bulk of their 
produce under old contracts, there is little to support 
this charge, If anyone has gained it is the middleman 
and he probably has little or no power to end or 
continue the dispute. But when the~«trouble was 
at its height, a meeting between the representatives 
of the parties was arranged to discuss the question, 
|of the minimum wage, which is now the principal 
point in dispute. The outbreak was thus adjourned 
till the outcome of the meeting should be seen. The 
conference took place last Wednesday week, and 
at its conclusion the statement was made that there 





ceeding. Meetings were resumed on following days, 
and eventually certain proposals, which the joint 
representatives had drawn up, were on Monday 
| last referred to the districts. This is regarded as 
| a step of a most hopeful character, and a peaceful 
| issue is anticipated when the reports are laid before 
|the conference on Monday next. Moreover, a 
national conference of all coalowners and coal miners 
|is also to be held on the 7th of February. For our- 
| selves, we had our say on the probabilities of a per- 
manent peace in our last issue, and see no reason 
as yet to alter our opinion. But whilst there are 
| negotiations there peace, and the strongest 
hopes of a settlement—a temporary: settlement at 
least—are to be found in this continued willing- 
ness to meet and discuss matters. The real danger 
|of an outbreak occurs when the possible opponents 





is 


| take up the attitude that there is nothing further to 
discuss and withdraw their representatives. The 
fact, however, that peace is only maintained by the 
prolongation of discussion shows clearly that the 
coal industry rests upon a volcano, which may 
explode at any moment, and under the stimulation 
of some cause possibly wholly insignificant in itself. 


Clyde Troubles. 

THe dockers’ dispute at Glasgow affords 
another admirable example of the powerlessness of 
| the modern trades union leader, the rebelliousness 
of the men under him, and the vanity of bonds and 
agreements made by employers with the executives 
of labour societies. It also gives us an insight into 
trade union tactics which is very valuable. Pro- 
bably as a result of the outbreak of dockers in Eng- 
| land, a Scottish union was formed, which set to work 
in a very skilful way to acquire power and position. 
Labour was scanty at the time, and gave the men 
the jumping off place that their diplomacy required. 
Instead of delivering a general attack on the shipping 
companies, they selected one company or ship at 
|a time, and laid down rules and regulations for the 
| handling of its cargo. The owners of a single vessel 
| could not hold out against the pressure, and there 
was no kind of amalgamation between the com- 
panies. Thus the owners attacked had to give 
in and agree to the demands, which took the general 
form of the exclusion of all non-union hands, either 
men or foremen, and increased wages. These tactics 
were repeated with company after company till 
practically the whole port had given way. Only 
then do the owners appear to have appreciated the 
importance of united action, and in November they 
formed a general committee to deal with the question. 
The committee seems to have held long but peace- 
able negotiations with the trade union officers, and 
| ultimately an agreement was drawn up and signed. 
| By it the companies agreed to continue to pay the 
increased rates, but they were left at liberty to employ 
whom they would, whether he was or wasnot a member 
of the union. The men, however, would not endorse 
what their leaders had signed, and when the com- 
panies endeavoured to enforce the agreement, the 
|dockers went out on strike. There they are now, 
but the employers are keeping a united front, and 
though the men threaten to extend the dispute, there 
|are hopes that they may be ultimately compelled 
to give in. 


The Bessemer Laboratory. 
On Tuesday afternoon the Laboratory of 
| the Royal School of Mines, which has been erected as a 
memorial to the late Sir Henry Bessemer, was formally 
‘presented to the governing body of the Imperial 
College of Science by Colonel Sir Charles Allen and 
acknowledged by Mr. Gerald Balfour. The laboratory 
has been erected and equipped out of a fund of which 
| the major part was the gift of Werner, Beit and Co. It 
| occupies part of a large block, of which a large portion 
still remains to be built, and contains practically a 
| full equipment of the plant necessary for the treat- 


Mr. Hills telegraphed to the First Lord. But the | 


the two types of car cost the same in the first instan e, | Indeed, the prices obtained were so high that the | ment of gold, tin, copper and other non-ferrous ores. 


| 


there has to be recorded against the electric car the | mine owners were directly charged with keeping | Many of the machines, indeed the greater number of 
cost of the overhead or undergound equipment, which | the dispute afloat with the object of maintaining | them, are exactly such machines as could be used in 


& 


was no deadlock, and that negotiations were pro-, 
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| 
ordinary mining, that is to say, they are of the normal | 
pattern and of the normal sizes. There may be | 
some slight difference of opinion as to the wisdom of 
providing plant which in many cases is too large to 
be taken to pieces by students, but it is the intention 
of the governing body to permit the plant to be used : : x 
for i SO i A work ens thereby to | ment were in any way equal to their ambitions, the 
é : | Ottoman Empire might become one of the most 
earn some money to defray the cost of its upkeep, ' comfortable, as well as the most convenient, instead 
renewal and extension. Of course, such work will | of being as it is, one of the most uncomfortable and 
only be done under the strict supervision of the | most inconvenient countries in the world from a 
governors, and in no case will permission be given for | transportation point of view. Much was expected in 
reports to be headed “‘ Tests made at the Imperial Col- | the way of reformation upon the sweeping away of the 
lege.” The opening ceremony was attended by a large | Hamidian régime, which came to an end less than 


BRITISH TRADE IN TURKEY. 
(By our Special Correspondent.) 
CONSTANTINOPLE, December 23rd, 1911. 
Ir the accomplishments of the Turkish Govern- 


body of students and by a number of gentlemen |two years ago; but, although economic progress | 


RET re ' with the promises which were indulged in nor with 
Sal Gites Calttcitinn, — hopes which were 60 confidently expressed. 

: ; : he political conditions of the country are such 

A Mission, under the direction of Captain | that it. is perhaps unreasonable to anticipate any 

Niéger, left Marseilles during the month to survey | material alteration in this state of affairs, or that 

routes across the Sahara which may be followed by | any marked change can occur for a considerable 

the railway it is proposed to construct from Oran to | time to come. The many enterprises which were 


: 3 gas =_— ns iccied | projected by the then Minister of Public Works, 
a RS Sena eee Senne seep Glee a | Gabriel Effendi Nuradunghian in December of 1908, 


railways from the coast to the interior, would have @/ 344g which included roads, railways, harbours and 
length of about 6200 miles, including the 1800 miles | the regulation of rivers and irrigation, have. been, 
already in existence in South Africa, and the 370 | in most cases, necessarily postponed. The postpone- 
miles in Oranie. As the interior of Africa is prac-| ment is primarily due to the want of money, and, 
tically level country, except in the neighbourhood of | Secondly, to the indecision and the jealousy which 


Katanga, it is reported that the construction of the | prevails throughout all departments of the Govern- 
|}ment. Concessions are numerous and easily to be 


railway would present few difficulties if it were not | obtained; but, as one of the largest contractors 


for the fact that it would have to traverse 1200 miles | observed to me quite recently, the difference between | 


of Saharan desert. 
sarily be absolutely unproductive, and the cost of | is very wide. 
maintaining the line must be very high, while it is | Nevertheless, under ordinary circumstances, Turkey 
easy to imagine the perturbation that would be | both in Europe and in Asia should prove a valuable | 
caused to the service by the violent sand storms that | 6DS'e©ering and commercial field. During the | 
: ‘ five hundred years that it has been misruled by the | 
are prevalent during certain seasons of the year, ! Turks, this country has never had a chance of show- | 
These difficulties, however, have not deterred French | ing what it really possesses, either in the way of | 
engineers, who are of the opinion that a large part | natural riches or in the possibility of their develop- 
of the Sahara desert to the north of Timbuctoo can} ment; and although foreign capital has come in 
be rendered extremely fertile by irrigating it from | here to a great extent, notably that from the German 


| has decidedly been made, it has not kept pace either | 


This huge section must neces- | obtaining such grants and the power to execute them | 


the river Niger. The theory put forward is that the 
Niger formerly watered this vast territory, and that 
the construction of a barrage would suffice to divert 
some of the water back into the old bed, when the 
sandy desert would be converted into a highly fertile 
country. In a word, it is proposed to do with the 
Timbuctoo region what has been accomplished in 
Egypt, and it is said that the Niger barrage would 
be a less important undertaking than the Assouan 
Dam. If the Sahara obstacle could be overcome in 
this way French engineers are convinced that the 
proposed railway would have incalculable results for 
the future of the sub-continent which, during the 
northern winter, could send produce to Paris and 
London in eight or nine days. 


Apprenticeship Methods. 


THE legislation affecting the employment | 


of apprentices in French workshops was passed on 
the understanding that sufficient instruction would 
be given by the professional schools which were 
instituted all over the country 
expense, but it is now generally admitted that these 
professional schools have proved a partial failure 
on account of the lack of adequate practical train- 
ing, and the majority of manufacturers would like 


to see a return to the old method of apprentice- | 


ship system, which has so far alone given practical 
results. There is, however, little chance of legisla- 
tion suppressing the “social laws,’ whereby the 
employment of apprentices in workshops is sur- 
rounded by all sorts of irksome restrictions. The 
only hope lies in extending the scope of profes- 
sional schools, so that the instruction may be as 
much practical as theoretical. It was at first 
proposed to allow students of these schools to spend 
a certain number of hours a week in workshops, 
and this system was approved of by a large num- 
ber of employers. Unfortunately it is difficult to 
see how this can be done so long as the present 
apprenticeship restrictions exist. In the department 
of the Haute Vienne employers have endeavoured to 
overcome this difficulty by subsidising workshops 
in connection with the professional schools, and the 
first of these was opened during the month at 
Limoges, where students are given a thorough 
practical training in the various branches of 
mechanical industries carried on in that district. 
The experiment will be watched in France with 
considerable interest, for there is scarcely an 
industry in which skilled labour has not undergone 
a disquieting depreciation since the introduction of 


at considerable | 


| Empire, and in spite of the fact that such enter- 
| prises as have been undertaken have proved, upon 


the whole, remunerative, there is at present a strong | 


| disinclination to indulge further in such exploita- 
| tion. This, at any rate, is the policy of the British, 
| but no such disinclination is displayed by either the 
| German, the French, or the Belgian interests. That 
|a great deal of the money that is at present being 
invested will be lost cannot be doubted ; 
| the other hand, the profits derived, especially in 
|connection with some of the new Constantinople 
| transportation undertakings, will prove sufficiently 
|remunerative to compensate for the anticipated 
| deficit. 

| I speak particularly in relation to the expansion 
in railways in view of the abolition of the absurd 
} 
the days of Sultan Abdul Hamid II., when everyone, 


native and foreigner alike, leaving Constantinople, | 


| was compelled to carry with him an internal pass, 
| which had to be shown to the police at every station, 
while no traveller was allowed to remain more than 
ten days in any one town outside of the capital. 
The sweeping away of these and other similarly 
| ridiculous laws has already been reflected in the 
improved railway takings; but the whole length 
of line, which scarcely exceeds 7000 kiloms., is so 
small as to cause the railway enterprises of which 
Turkey can boast to assume an altogether insig- 
nificant appearance. . 


That the existent trade between Great Britain 


| 


| to the Ottoman Empire during the last three years 
‘has amounted to £7,645,000 sterling. 
_which comes next upon the list of imports is that of 
Austria-Hungary, which, however, is a long way 
| behind, claiming no more than £4,498,000 sterling. 
| Germany comes third with an almost similar amount, 
while Italy, France, Russia and Belgium rank after- 
wards in the order named. 
| greater part of her imports from the United King- 
|dom, she also sends us the greater part of her pro- 
|ducts; but in this respect figures show a decided 
falling off of late years, although the United King- 


| dom still remains at the head of the export list. We | 


see, for instance, that whereas in 1907 we took from 


/Turkey goods to the value of £6,830,000, by 1909 | 


the total had fallen to £5,966,000. We do not stand 


alone, however, in this matter, for all but one of the | 
other countries—France, the United States, Germany, | 


| Italy, Austria-Hungary and Belgium—show similar 


| declines, the one exception being Russia, which | 
| Shows an improved trade, rising from £755,000 in | 


1907 to £979,000 in 1909. 
Were this a textile trade journal, much of interest 
might be said about the cotton and woollen industries, 
| which are of prime importance, but in which a vast 
|improvement could still be effected, were but our 
| home manufacturers a little less cautious and hesi- 
| tant. What applies to the textile trade is equally 


the social legislation affecting apprentices, and the | tre of the machinery, iron and steel trades, in con- 
only hope in the future lies in giving a more | 


practical character to the professional schools, 


nection with which the present amount of business, 


| considerable as it is, might very easily be doubled. 


but, on | 


| restrictions which were imposed upon travellers in the | 


;and Turkey is of considerable dimensions is clear | 
|from the fact that the average of our total sales | 


The country | 


If Turkey takes the | 


Fe have already referred to the question of railways 
| and to the fact that instead of the ambitious minis. 
| terial programme originally put forward, only gradua| 
| progress is being made. Nevertheless, practically 
| every day some new concession is either applied foy 
|or granted, which speaks of a striking amount of 
activity in the near future. Then there are such 
undertakings as waterworks, electric tramways, 
electric light plants, irrigation works, telephone 
installations and the mining industry, which latter 
is only upon the fringe of its development, and jn 
connection with which a large amount of machinery 
and equipment will shortly be needed. 

There are so many ports in the Ottoman Enipire, 
exceeding 350 in all, through which foreign goods 
can be imported, that anything like a complete 
|return—or even a serviceable survey—would be 
practically :impossible within the limited scope of 
this article ; but it would seem that British machinery 
and iron and steel work have found a fair market 
/at most of the principal ports. At Constantinople, 
for instance, one-third of the entire importation 
of the Empire is received, and it would be interest. 
ing to note in due course, when the report which is 
|now being prepared by Sir Richard Crawford, 
| K.C.M.G., the able Director-General of Indirect 

Receipts, is issued, what proportion has emanated 
|from Great Britain. Next to Constantinople, the 
| ports of Adana and Mersina rank with regard to im. 
portance. At the first-named—Adana—it is in con. 
templation to expend not less than £1T100,000 (£11 
| 18s. 6d.) upon some local schemes, including at least 
one electric tramway system. Inasmuch as a portion 
|of this sum is to be expended upon roads, there 








| 


|should be an opening for manufacturers of road 
| motors, especially for the carrying of grain and timber 
| to the depots of certain mines in the neighbourhood. 
| Irrigation, likewise, claims attention, and inasmuch 
as the French engineers who were out here in 1909 
for the purpose of surveying in connection with the 
contemplated irrigation of the Cilicia Plain, have 
have now abandoned the enterprise, the opportunity 
| offers for others more enterprising to replace them. 
| There is no question that irrigation in this district 
| would prove highly remunerative, while at the same 
|time it would not be difficult to carry out, since 
| there are three rivers already to hand—the Seihan, 
|the Jeihun, and the Cydrins—all three of which 
have a rapid current. 

In the town of Tarsus, which is situated in the 
| vilayet of Adana, British enterprise has already 
established itself to some extent, that is to say, 
British machinery is to be found in some of the weav- 
ing factories and the flour mills. The Germans 
there, however, are bidding keenly against us, and 
they will have to be very closely watched with regard 
to trading figures and terms offered. In Tarsus 
there are at present two spinning factories and one 
weaving factory, the latter having 20,000 spindles 
and 400 looms. There are also five oil mills, as well 
as one rice factory. 

I have referred above to the fact of mining 
machinery being required at no distant date, and it 
may be as well to enumerate the principal metals 
which are worked. While the whole country can 
be described as “rich” in its mineral indications, 
the greater part of the veins have never been followed 
up. The following are the principal :—The silver 
and lead mines at Bulgurlu Maden, Karala, and at 
a place called Hadjin ; copper and iron near Selefke ; 
silver, lead and zine at Iotapé; zinc at Anamur; 
emery and iron at Alaya; chrome near Mersina ; 
and iron at Platanistos. 

Great Britain has lost her market in this district 
of the Empire in two important articles, namely, 
copper and galvanised wire. In the first-named 
article, the import trade in previous years was 
almost entirely confined to the United Kingdom, 
but from 1909 onwards a severe German competl- 
|tion was met with, and this is now telling its 
tale upon British imports. The same may be said 
| with regard to the second article, namely, galvanised 
| wire, the imports which were formerly largely British 
are now almost wholly German. The United King- 
'dom retains, so far, three-fourths of the iron pipe 
trade; the Germans have taken away from them 
25 per cent., and they seem likely to add to their 
triumph. British belting is still popular, and with 
the increased demand for machinery and the many 
new plants and equipments which are going up, 
| this import should show expansion. Altogether, the 
outlook is not unfavourable for British trade generally, 
| if manufacturers will bestir themselves, and, remem- 
bering that economic development is bound to come 
in Turkey, take time by the forelock. Whatever 
the political complications of this country are i 
the future, its commerce must inevitably expand. 
| From the fact that the Turk is an intelligent indi- 
vidual and will sooner or later settle down to political 
quietude, the large foreign interests which have 
| latterly taken possession of the country will insist 
/upon its economical development under all or any 
circumstances. 
| That several prominent British firms, however, 
are adequately represented is conclusive from the 
fact that the names of several companies of eminence 
are to be met with. Among these may be mentioned 
the Fairfield Shipbuilding and Engineering Company, 
| Limited, of Govan, Glasgow, the Coventry Ordnance 
| Works, Coventry, the Moss Steamship Company, 
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Limited, of Liverpool, all three being represented 
by J. H. Whittall and Co., Kenadjian Han, Stamboul, 
Constantinople ; Crossley Brothers, Limited, of Man- 
chester, and Ransomes, Sims and Jefferies, who are 
represented by J. White and Son; while the British 
Agencies’ Association is a combination of British 
firms comprising the following :—Thomas Firth and 
Sons, Limited, of Sheffield; R. and W. Hawthorn, 
Leslie and Co., Limited, of Newcastle-on-Tyne ; 
the Birmingham Small Arms and Ammunition Com- 


pany, Limited, of Birmingham; Kerr, Stuart and 
(o., Limited, of London; Dick, Kerr and Co., 
Limited, of London; Callender’s Cable and Con- 


struction Company, Limited, of London ; the Cotton 
Powder Company, Limited, of London; Hulse and 
Co., Limited, of Salford, Manchester ; the Birming- 
ham Metal and Munitions Company, Limited, of 
Birmingham ; and John Musgrave and Sons, Limited, 
of Bolton. The local director is Mr. Robert 8. 
Rowell, the offices being Union Han, Galata. Ruston, 
Proctor and Co., Limited, of Lincoln, and the Atlas 
Metal and Alloys Company, Limited, of London, 
are represented by Sidney Nowill and Co., 1, 2, 3, 
Kevork Bey Han, Galata, Constantinople ; while 
Richard Garrett and Sons, of Leiston, Blackstone 
and Limited, of Stamford, Davey, Paxman 
and Limited, of Colchester, Hayward-Tyler 
and Co., Limited, of London, and R. and J. Dick, 
ot Glasgow, are represented by George Chisnell 
and Sons Company, Limited (successors to Laughton 
and Chisnell), Constantinople. The British Agency 
at Ismail Pacha Han, No. 7, Stamboul, Constan- 
tinople, represents, among others, the well-known 
Gainsborough firm of Marshall, Sons and Co., Limited, 
and keeps on hand a stock of machines ready for 
mmediate delivery, including thrashing sets, steam 
engines and boilers, oil engines, binders and reapers, 
as well as other kinds of machinery of both English 
and Canadian manufacture. 

Particulars were given in THE ENGINEER as far 
hack as April of this year, regarding the contract 
entered into by the Turkish Government and the 
Armstrong-Vickers-Brown group for the construction 
of two Turkish battleships of the Dreadnought type. 
Chere is still a very sore feeling existing among 
North American interests that at least one of the 
new battleships was not awarded to the Bethlehem 
Steel Company, more especially as the latter tendered 
®« very much lower quotation. It was reported at 
the time that Palmer's Shipbuilding Company 
offered to build the two battleships complete for 
£71 per ton, whereas the Armstrong price had been 
£100. Subsequently, the latter reduced its price 
to £86, but further negotiations succeeded in a still 
lower quotation being granted, namely, £51 per 
ton for the hull and machinery and £21 per ton 


Co., 





displacement for the armament, or a total cost of 
£72 per ton. Whereas the total cost of each battle- 
ship will be £2,000,000 (two million pounds) the 
armament alone will amount to £384,580. 


A SANDY BELT ON THE MADRAS COAST. 
By REGINALD RYVES. 
BEACH BUILDING—RECLAMATION—LITTORAL DRIFT. 

ALONG a great part of the eastern coast of the 
Madras Presidency, between latitudes 10 deg. and 
16 deg. N., there lies a strip of sandy ground between 
the edge of the cultivated land and the sea. Except 
for a slightly easterly trend for 150 miles or so, this 
part of the coast runs almost due north and south. A 
typical cross-section of the country, taken at right 
angles to the coast and 50 or 100 miles in length, 
would show a very gentle slope, passing through a 
succession of shallow “tanks,” or pools, formed by 
throwing up earthen embankments to hold the water 
on the slope. These tanks retain most of the local 
rainfall, as well as important contributions from the 
rivers, and the flow through the sandy belt to the sea 
is therefore very scanty, and it is not cut through 
except by the larger streams, many miles apart. 
These are closed by bars across their mouths for the 
greater part of the year. In some places the firm 
land approaches the sandy belt at an elevation well 
above sea level, but in many places it slopes down to 
just about sea level half a mile, or even several miles 
inland, the space between the firm land and the sandy 
belt being in some parts occupied by a level stretch 
liable to floods and scantily clothed with grass after 
the rains, and elsewhere by salt water lagoons, the 
result of the efforts of the sea to bar the mouths of 
the rivers and to raise a line of shifting sand hills along 
the coast. Deltas are not formed by these rivers, for 
their occasional fierce attacks are pitted against’ the 
almost ceaseless building of the sea. 

The material out of which is formed this line of 
sand-hills, in many places merging together to form a 
well-defined ridge, is brought down by the rivers, 
distributed by along-shore currents, carried up to the 
beach by the rollers, thrown up by them as they break 
in long lines, dried by the sun and wind, and carried by 
the winds, sometimes inland to the sand-hills or be- 
yond, on to the lower ground, and sometimes along the 
shore for considerable distances. 

THE ALONG-SHORE CURRENT. 

A steady along-shore current from the south, 
accompanied by along-shore winds, is established soon 
after the south-west monsoon has set in. This current 
may be at times an eroding force, but in noting local 
erosion here and there and the loss of the material 
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which adry S.S.W. wind blows slantwise off the shore, 
we must not lose sight of the fact that it is this current 
which annually distributes the silt brought down by 
the rivers, carrying it for great distances along the 
coast and for short distances along the shore in the 
wind, and thus producing the long, unbroken coast 
line, the actual building of which is done chiefly by the 
long rollers which come in parallel to the shore during 
the greater part of the year, and to a great extent are 
independent of local winds. The result of this distri- 
buting agency is that the materials for building up the 
shore are spread along the coast, a condition unfavour- 
able to the formation of great groups of sand-hills here 
and there, and favourable to the formation of desert 
tracts of manageable width,and existing under con- 
ditions admitting of reclamation by encroachment. 
The north-east monsoon sometimes establishes a con- 
siderable current from north and south and, where the 
coast faces south-east, at the northern end of the 
Presidency, and is thus parallel to the general set of 
this monsoon, this north-easterly current is probably 
more important than the other. No estimate is here 
made as to which current does the greater part of the 
work of distribution, but it is likely that south of the 
Kistna the north-eastern monsoon carries much more 
in quantity owing to the enormous contribution of the 
Kistna, some 4000 millions of cubic feet per annum. 
As regards effect in carrying material close to the coast 
where the waves can put it on to the shore, the south- 
erly current is probably much the more important. 
This transportation of material by the current which 
is set up by the south-west monsoon is a dominating 
factor. If the supply of material failed except near the 
mouths of the rivers there would be a_ tendency 
towards the formation of desert tracts of unmanage- 
able size. As it is, the ill effects of sand drift are 
checked by the narrowness of the belt, by the presence 
of the lagoons, and by the influence of the land and 
sea breezes in usually preventing the prevalence for 
more thana few hours of a wind blowing directly along 
the shore from the south. 

For a part of the driest season the normal condition 
is that a steady land breeze blows for a part of the 
twenty-four hours and a steady sea breeze for the 


| other part, with an interval varying from a few seconds 


to many hours ; and even when the along-shore wind 
from the south is well-established it is swung back- 
wards and forwards by the same forces so that the 
wind is usually blowing diagonally across the sand 
belt. There is a gradual travel of sand northward, but 
some is left on the edge of the firm land or the shores 
of the lagoons, and some is blown into the sea again. 
while this shifting of the wind is unfavourable to the 
formation of troublesome sand-hills. The problem is 
much simpler than it is where the wind often blows 


from the same quarter for long periods, as on the 
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Cornish coast or in the French landes. During the | 
north-east monsoon the wind often blows steadily in | 
the same direction for considerable periods, but | 
usually diagonally across the belt and seldom from | 
due north. It does as a matter of fact, cause some | 
drifting of sand but this is lessened by the usual 
dampness of the wind, by the rain which comes with | 
it steadily or in showers, and by the spray carried from 
the breakers on the beach. All these facts are of 
practical importance, and should be taken into con- 
sideration when works of reclamation are being | 
planned. 
A MUNICIPAL WORK OF RECLAMATION. 


The drift of sand with the north-east monsoon, 
though far less important than the drift from the south 
as regards its effect upon such a work as Madras har- | 
bour, may nevertheless be troublesome here and there. 
A work of some importance as an example of efficient 
protection at a moderate cost has been carried out for 
a length of a mile or more, and is being extended, along- 
side the road which skirts the beach south of the 
mouth of the Coum within Madras city. This road, 
combining a carriage-way, a wide footway and a tan 
horse-path, skirts the beach for a length of two miles. 
The protection alongside the northern part consists 
of a slope about 70ft. wide, maintained as a garden, 
planted with clumps of trees at intervals, and skirted 
along its toe by a hedge of casuarina about 5ft. high. 
Where this protection ends there is nothing but a 
granite curb between the footway of the road and the 
sandy shore. The effect of sand drift is very marked 
where the protection comes to an end and beyond this. 
The road crust is of laterite, which though a very 
valuable road material, is not nearly so hard as ordi- 
nary igneous road metal. When the north-east mon- 
soon has been blowing for some time stray pieces of | 
hard road metal imbedded in the crust stand out high | 
above the laterite which is scoured down by the sand | 
half an inch or more. Another effect is the accumu- 
lation of sand upon the tan riding path. Where the 
road is protected there is no difficulty in maintaining 
the riding path and its grass margin at the proper | 
level; but where there is no protection the sand 
accumulates, and it has raised the level so much that, 
the road having to follow it, the carriage-way is tilted 
sharply towards the sea. As a good deal of sand is 
carried right across to low and sometimes swampy land 
on the other side, some idea of the nature and extent | 
of this drift may be gained by a study of what goes on 
here. 

Where the road is protected by the hedge and the 
clumps of trees, small sand-hills have formed on the 
beach, and it seems likely that in the long run it will 
prove necessary to remove sand from the beach, a 
possible solution of the problem of finding something 
more suitable than refuse for the purpose of filling old 
tanks and hollows within the municipal limits. The 
illustration, Fig. 1, shows the nature of the protection. 
It is taken near the end where the work is only a few 
years old and the clumps of trees smaller than at the 
other end. The hedge is of casuarina (c. equisett- 
folia), which bears being clipped like a yew hedge. 
This is a very important fact, for the tree is capable 
of being used as a sand-arresting hedge. The trees 
in the clumps are mixed casuarina and thespesia- 
populnea. The former predominates in the more dis- | 
tant clump and the latter may be seen in the part of | 
a clump at the extreme right hand of the picture. The 
two granite curbs are thoseoneach side of the footway, | 
the carriage-way being to the left and out of the 
picture. 


The hedge and the clumps of trees afford | 
some protection to persons using the road in the north- | 
east monsoon, and the spacing of the clumps, while 
preserving the character of the drive and admitting 
the sea breeze, such as to afford considerable 
shelter from a north-north-east wind. 

MADRAS HARBOUR. 

The effect of the southerly current in transporting | 
material is shown by the great accumulation, about 
2500ft. in width, against the southern breakwater of 
Madras Harbour, while there has been much erosion 
of the coast to the north of the harbour. Mr. F. N. | 
Thorowgood, who was engaged on the harbour 
works between 1876 and 1888, called attention to | 
great erosion which took place 33 miles north of the 
harbour, and there can be no doubt as to the effect of 
the presence of the harbour in causing erosion to the | 
north of it. The waves, their supply of material from | 
the south-east cut off. come empty-handed to the | 
beach, and the supply of sand carried by the southerly 
winds along the shore is also cut off. It does not follow 
however, that this condition, so convenient for the 
present as touching the position of the new entrance 
on the north side of the harbour, will be a lasting one. 
When the southerly current has carried the coast line 
to the end of the south breakwater, and by continued | 
accumulation to the south has flattened the angle 
which the new coast line makes with the old one, then 
the material borne by the southerly current will be 
carried past the harbour and along the coast, and the | 
rollers will no longer come empty-handed to the shore. | 
The supply of sand borne by the southerly wind will 
no longer be cut off. The supply will be carried past 
the shore 3000ft. away from the present coast line | 
just north of the Madras Harbour, and it is likely that | 
the waves will not build up the beach directly from the 
current and immediately to the north of the harbour, 
though they will probably do so further north. It is 
probable, however, that the current from the north, 
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| reclaiming the sandy belt generally. 


| impossible to get anything to grow in it. 
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when the north-eastern monsoon prevails, will bring 
back this material which the waves will heap on to 
the shore and bring in near to the shore. If it were 
merely a question whether dredgers could deal with 
such sand as comes round the end of the breakwaters 
and does not go past, the matter would be compara- 
tively a simple one ; dredgers could easily deal with 
such material as might be left by slacks. If, however, 
it proves necessary to deal with an accumulation 
forming for miles along the coast with southerly and 
northerly currents, and brought by the northerly 
current nearer and nearer to the harbour, that is quite 
another matter. To clear away such material as may 
be deposited by a current passing the end of the 
breakwater 3000ft. from the shore is one thing ; to 
maintain an artificial bay 1000ft. into a sandy coast is 
another thing. The Bay of Bengal has obliterated 
every natural headland and every natural bay from 
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Fig. 5—MADRAS HARBOUR—SHOWING ITS EFFECT AS 
A GROYNE 
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Point Calimere to the Kistna Delta, if we except a few 
sand spits maintained by rivers at their mouths, and 
it certainly seems likely that it will make a deter- 
mined attempt to bring the coast line out till the hump 
formed by Madras Harbour is merely the middle of a 
very slight bend in the coast line, Fig. 5. The fact 
that on the whole the movement of material carried 
northward along the coast and available for shore 
building is greater in ton-miles than the movement 
southward, has led to a cutting off of the supply of 
material to the north of the harbour; while that 
moving north has banked up against the southern 


| breakwater, which now plays the part of a retaining 


wall. The history of the building of this southern 
arm, the blocks of which could hardly be got down on 
account of the accumulation of sand, shows that the 
present conditions may be maintained for an inde- 
finite period by a similar work, carried out at a trifling 


cost and only added to from time to time as may be 





Fig. 6 SPINIFEX SQUARROSUS 


necessary. That is to say, “‘ present conditions ”’ as 
regards the harbour itself; for the accumulation to 
the south would proceed and possibly erosion to the 


north might be made worse. The matter is already 


beyond the realm of surmise ; the sandy waste which | 


cuts off the Fort and an important part of the city 
from the sea needs reclamation, and further south the 
growth of the beach between the Marina and the sea, 
and the question how best to treat this strip, provide 
an interesting municipal problem. 
RECLAMATION OF THE SANDY BELT. 

Without any further special reference to these 
matters, let us consider the nature of the problem of 
In some parts 
of the world where sand hills make deserts of the 
countries which they dominate, the purity of the sand 
and absence of earthy matter has been a difficulty in 
the way of reclamation, since it has been found almost 
Along the 
Madras coast, however, the waves probably bring up 


| sufficient earthy matter for the growth of grass and | still rules 
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| 
| trees ; for although a large amount of the lighter silt 
is deposited on flooded lands or carried away by the 
irrigation channels, a good deal comes down with the 
| big floods, as well as great quantities of sand rolleq 
| along the river beds. Besides this, the narrowness of 
| the belt and nearness of dry and dusty lands no doubt 
| results in a small but possibly important amount of 
| fertile dust being brought down by land winds. The 
| lagoons also, the result of the struggles of the rivers to 
find outlets when the sea has made specially effective 
bars across their mouths, receive deposits of silt when 
| the rivers are heading up before bursting their bars . 
{and the margins of these lagoons form starting places 
| for attacks upon the sandy waste. Occasional spills 
|on to sandy places and the deposit of mud in these 
| pools provide another element of stability, capable of 
| artificial extension or encouragement. Though. pro- 
| duced under unnatural conditions, this puddling pro- 
| cess, as it could be seen recently on the beach at 
| Madras, illustrated very well the nature of this pro- 
|cess. The beach of almost pure sand showed no 
| tendency to retain water anywhere, till heavy rains 
carried on to it water laden with clayey matter from 
| the laterite crust of the road alongside. The*hollows, 
| acting like filter papers, retained the clay in an evenly. 
| distributed film, the edges of which were raised hy the 
fillings following successive showers. The water was 
'then retained for days. Some of the pools which 
received more water than the others filled and burst 
through into the sea, emptying themselves by cutting 
down the sand. These .breaches were promptly 
repaired by the sea, which built bars across them, 
The material of these bars being firm, damp, and 
rammed by the waves, resisted the next attack better 
than the dry ridges separating the pool from the 
neighbouring depressions, so that the next spill was 
into one of these instead of into the sea. Such is the 

















Fig. 7—THE SCREW-PINE 


action leading to the formation of lagoons like those 
of the Madras coast and those in Ceylon, briefly 
referred to by Sir Guildford Molesworth, who stated 
that they sometimes attain twenty miles in length 
‘** Proceedings ”’ Inst. C.E., vol. elvi. ‘The material of 
the bar, recently made up out of the materials brought 
down by the river, is usually firmer than the beach 
further on ; which fact leads to the continued turning 
aside of the river mouth. (For data and opinions on 
littoral drift see ‘‘ Proceedings ”’ Inst. C.E., exxv. and 
elvi.) ‘ 
PLANTS SUITABLE FOR RECLAMATION. 
Probably the best means of direct reclamation on 
the Madras coast consists in planting woods of 
casuarina (c. equisetifolia) where the sand is at a suit- 
able level, or where the beach may with advantage be 
brought to a higher level, planting suitable grass until 
the sand has accumulated to the desired height, and 
then planting casuarinas. It would be a mistake to 
allow the formation of sand dunes to proceed to an 
extent which would prejudice the chances of the 
young trees or make it necessary to water them art! 
ficially for a long period. In some situations the 
young trees, even when planted on rising ground, will 
thrive well if watered for one or two years. Watering 
by hand, the water being brought in chatties by coolies 
is a costly proceeding, and in view of the searcity ol 
fuel in that part of the Presidency, and the value 0! 
the casuarina for the purpose, it seems very desirable 
that the possibility of watering by means of pumps 
driven by wind engines and drawing water froin the 
subsoil should be fully considered. When the plant- 
ations are well established a supply of fuel for pump- 
ing by steam weuld always be’available. There ar 
, already numerous plantations of this tree along the 
sandy belt, but on the other hand, the price ot fuel 
high, and the timber as it grows bigger * 
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useful for other purposes, being specially well adapted | 
for scaffolding poles. The Buckingham canal runs | 
for 262 miles skirting the sandy belt north and south 
of Madras City, and although in some reaches traffic 
is sometimes greatly impeded for lack of water, there 
is water in unlimited quantities only a few feet below | 
the desired level, and for such a purpose as this, an | 
unfailing supply of wind power. With an efficiency 
of 25 per cent. a 50 horse power pump, working for 
eight hours out of the twenty-four, will raise the level 
of twenty miles of 100ft. wide canal (allowing for 
seepage width) by lft. in one fortnight, with a lift of 
sit. The problem of maintaining the Buckingham | 
Canal at a level sufficient for traffic during the dry | 
weather is not a big one. 

The accompanying illustrations, taken under the 
writer’s direction, show the Casuarina, the creeping | 
grass, and the so-called “screw pine.” Fig. 6 shows 
a short piece of one of the burrowing stems of the 
grass, including the growing tip. The stems are often | 
many yards in length. The separate object is one of | 
the characteristic “‘stars.”” The tips of the leaves 
seen beyond show where another stem lies’ under the | 
sand. Fig. 4 is a view, nearly parallel to the shore, 
showing the seaward slope from the higher level at | 
which the casuarina plantations are growing, down to 
the loose sand recently brought up by the sea. This 
slope is held together by the grass and is growing out- | 
ward towards the sea. Fig. 3 shows the grass close | 


to the observer, and a separate sand-hill just beginning 


to be formed by the grass in the middle distance. This | 
urass is spinifex squarrosus. | 
Beyond to the right are clumps of screw pines | 
(pandanus tectorius), holding together the sand and 
forming sand-hills. There are similar mounds extend- | 
ing to the left and behind them and protected by them 
a grove of palmyras. Fig. 2 shows the sand-hills and | 
grass, and behind them a grove of casuarinas with a 
cocoanut “ tope”’ or grove growing in their protec- 
It is not suggested that cocoanut palms cannot | 


tion. 








Fig. B—AERIAL ROOTS OF THE SCREW PINE 


be got to grow without such protection in some parts 
of the sandy belt, but they are seldom found in con- 
siderable numbers and for various reasons are not 
suitable for the purpose of reclamation generally and 
unassisted. The screw pine owes its success as a 
reclaimer of drifting sands to the fact that it throws 
out roots in the air, several feet in length, and starting 
as little knots on the trunk several feet up. Fig. 7 
shows two plants—not on the shore but in a garden 
some way inland—and Fig. 8 a nearer view of the 
roots, 

The names of a number of plants which have proved 
useful in the reclamation of drifting sands in Europe, 
will be found in Mr. W. H. Wheeler’s book, ‘‘ The Sea 
Coast.” Relating to a country somewhat nearer in 
latitude to southern India is a paper by Mr. C. D. H. 
Braine (“‘ Proceedings ”’ Inst. C.E., vol. cl.) Mr. Braine 
mentions cynodon dactylon as a species of grass which 
grew vigorously in the sands near Port Elizabeth, 
Cape Colony, and since this grass grows, also very 
vigorously, a little inland from the Madras coast and 
is an excellent fodder grass (‘‘ Hariali’”’) it may be a 
useful plant on the sandy belt if it can survive the | 
droughts between the rains. Mr. Braine found that 
several species of eucalyptus throve well. 

Kucalyptus globulus has succeeded well in some very | 
hot parts of the Indian plains. Two acacias successful 
at Port Elizabeth may also be noted as they are useful 
as fuel, and one of them is said to be of value for tan- 
ning ; acacia saligna and 4. cyclopis. | 

Among the species of trees mentioned by Mr. | 
Braine as proving useful is cupressus macrocarpa. | 
This tree flourishes 7000ft. above the sea in the Presi- | 
dency, and the coast would probably be too hot for it. 
It is very important to find, if possible, a considerable 


| attention. 


| the growing of timber and fuel, the temporary water 


| esting question: Would it be possible to make a 


|rupees, or £1,628,000. 


| storms, Mr. Spring writes : 
| radical difference between a wind-sheltered harbour 


' southern groyne. 


| days that, up to this limit at all events, the number of 
| reversals of stress which a specimen will bear is unaffected 
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number of suitable species in case the kinds of trees 
most suitable in other respects may be seriously 
attacked by disease or insects, and this is a matter to 
which the Madras Forest Department is giving much 


The sandy belt, then, provides studies of much 
interest to engineers ; the reclamation of the waste, 


supplies for young plantations, and the transport of 
the products of the belt. The last study will neces- 
sarily lead to the Buckingham Canal being thoroughly 
overhauled, and provided with wind-driven pumps for 
keeping its water deep enough for easy navigation. | 
Lastly a study of the littoral drift along this coast, | 
and of the history of Madras Harbour, raises the inter- | 





harbour very cheaply by making first a northern arm 

and then a southern arm in a manner suggested by 

what happened when the southern breakwater was | 

built ? : 
RECENT FACTS AND OPINIONS. 

Since the above was written the report of the 
Madras Port Trust for 1910-1911 has been issued. 
The total cost has been rather more than 244 lakhs of 
Of this total, breakwaters 
account for £1,092,000, and equipment for £536,000. 
The engineer-chairman, Mr. F. J. E. Spring, C.1.E., 
M. Inst. C.E., points out that the breakwaters, 9275ft. 
in length, have cost £115 per foot, which may be com- 
pared with Colombo breakwaters, £170 per foot ; 
and with Portland, £130 ; Holyhead, £160; Alderney, 
£230; Plymouth, £300 ; Peterhead, £300 ; and Dover 
£370. The harbour of 200 acres will have cost some 
£8000 per acre. It will accommodate seventeen 
vessels of 350ft. to 600ft. in length, the cost per berth | 
being therefore in round figures £95,000. As regards 
the necessity for sending vessels out to sea in severe | 
** Non-recognition of the | 


and a wave-sheltered harbour is responsible for much 
of the loose writing that is to be found in the very 
voluminous records of the Port of Madras.” Very | 
favourable opinions as regards the advantages pro- 
vided by the new northern entrance compared with 
the conditions prevailing with the old eastern entrance | 
have been expressed by captains of vessels using the 
harbour. In particular the absence of swell is an im- 
portant gain. It may be remarked that several years | 
may elapse before a long and strong north-eastern 
monsoon will provide the experience necessary to 
determine the value of the change, taking the 
whole year round, and one year with another. 

As regards the matter of shore growth, the view of 
the present writer that this is one of great import- | 


ance is borne out by the following passage in a recent | 
article in the Pioneer :— 

“There is another matter which must be one of | 
grave concern to the Madras Port Trust, and that is | 
the steady advance of the coast line on the south of the | 
Before the closure of the eastern 
mouth, the sand had found its way round the arm and 
effected an entrance into the limited harbour area. 
The menace has been temporarily laid by the closure 
of this opening, but the advance of the enemy cannot 
thereby be arrested. It is only a question of time as to 
when the sand in suspension will be carried in volume 
beyond the new arm protecting the north-east 
entrance, and be again drawn by the action of the 
currents into the harbour area. Such being the con- 
ditions, existing and prospective, we are not so san- 
quine as Mr. Spring appears to be as to the ultimate 
success of the vast scheme of harbour expenditure at 
Madras with which that distinguished engineer is so | 
conspicuously identified.” 

Looking at the matter as a whole, however, it must 
be admitted even by the most severe critics of the 
present harbour, that the value of the new land to the 
south of the harbour as a site for railway sidings, oil 
tanks, warehouses and, if necessary, docks, must be | 
taken into account as a set-off against the cost of heavy | 
dredging or even seaward extensions of the break- | 
waters. 


THE FATIGUE OF METALS. 


THOsE of our readers who are interested in this subject— | 
there are few engineers who can afford to neglect it—will | 
remember that at a recent meeting of the Institution of | 
Mechanical Engineers, Dr. Bertram Hopkinson briefly 

referred to an interesting high-speed fatigue testing 

machine which he had designed and with which he had | 
been experimenting. We are now in a position to give a 
fuller account of this machine and of some results obtained | 
with it. Our information is based on Professor Hopkin- 
son’s paper recently read before the Royal Society. 

The object underlying Professor Hopkinson’s experi- 
ments was the determination of the presence or absence 
of speed effect at high speeds of alternations. Prior to 
his investigation no machine had been designed which was 
capable of reversing or varying the stress oftener than 
2000 times per minute. Jt is generally accepted now-a- 


hy the rate at which the reversals are made. Professor 
Hopkinson, among others, accepts this conclusion, but 
from a prior? consideration of the subject he reached the 
belief that there is a limit to the range over which the 
speed of testing may be varied without affecting the endur- 
ance. In other words, he came to the conclusion that the 
absence of speed effect up to a certain point was to be 
expected from theoretical considerations, but that above 





| to the material. 
| possible that there may not be time for the full amount 


| is concerned, increased endurance. 


| @ minimum value, and then increase. 


| in a diagram, Fig. 2. 


| damage shall take place. 
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this point the endurance would increase as the rate of 
making the reversals increased. He further concluded 
that at about 7000 reversals per minute the increase of 
endurance would probably become noticeable. He there 
fore constructed a machine which was capable of testing a 
specimen at this high rate. 

We may here pause to explain briefly Professor Hopkin- 
son’s reasons for the conclusions summarised above. In 
Fig. 1 the hysteresis loop, into which the stress strain 
curve of a metal subjected to reversals of stress always 
develops, is shown. The straight parts AB and CD 
correspond to perfect elasticity. The curved parts BC, 


A 








Fig. 1 


D A correspond to periods of imperfect elasticity during 
which the material is flowing. In Professor Hopkinson’s 
opinion, fatigue is the cumulative effect of the internal 
slips which take place while the load, compressive or 
tensile, is rising, since the flow represents so much damage 
If the speed be high enough, it is just 


of flow to take place, so that in this case less damage will 
be done to the material than if the speed be slower. _In- 
creased speed therefore means, so far as the above feature 
On the other hand, 
as is well known, a piece of material which has been over- 


| strained tends to recover its elasticity with time. Hence the 


slower the test the more perfect will the elasticity be on 
the curved portions BC, DA of the hysteresis loop. 
In this respect slow speed means greater endurance. The 
combined effect of these two factors is to cause the endur- 
ance to diminish at first as the speed is increased, to reach 
If the influence of 
the recovery factor is small, as it probably is, the curve 


' connecting speed and endurance should be very flat.at the 


minimum, and approximately we get the result that the 
endurance is constant up to a certain point, after which 


it begins to increase. 


We have summed up Dr. Hopkinson’s contentions 
The curve A shows the endurance 


| plotted against the speed when both factors are absent. 


It is, of course, a straight line. The influence of recovery 
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Fig. 2 


is less at high speeds than at low speeds. Hence if this 


| factor only is acting, the endurance-speed curve would be 


| as indicated at B. 
| acting, we would get some such curve as C, since the higher 


If, however, the other factor only is 


the speed the less is the damage due to flow and the greater 
the endurance. Combining the two curves B and C we get 


| the curve D. This is approximately a straight line up to a 


certain point, and beyond this it begins to rise. 

Defining endurance to be the number of repetitions of 
a given load which a specimen will bear before fracturing, 
we see that, according to Dr. Hopkinson’s theory, 
the endurance is probably subject to a speed effect above 
a certain limit, while below that limit speed effect is 
absent. On the other hand, by anextension of his argument, 


| Dr. Hopkinson concludes that the limiting range of 


stress which a specimen will bear indefinitely without 
fracturing will be independent of speed. With each rever- 
sal of the stress a certain amount of damage is done to the 
specimen if the stress be great enough. The element of 
speed, as we have seen, probably affects the amount of 
damage done at each reversal, but it is difficult to believe 
that time can be a factor in deciding whether or not such 


Dr. Hopkinson’s machine is illustrated in Fig. 3. The 
specimen A is screwed by the nut B to a pillar C fixed in a 
east iron base block D. The base is bolted to a concrete 
foundation. At its upper end the specimen carries an 
iron weight E of about 180 Ib. To this weight a laminated 
armature F is secured by the yokes G. Just above the 
armature an electro-magnet H is carried by the pillars and 
cross pieces I. This magnet is excited by an alternating 
current, the frequency of which is equal to the period of 
vibration of the specimen and its attached weights. In 
this way a periodically varying pull is exerted along the 
axis of the specimen, which is really in the condition of a 
spring held fast at one end and attached to a weight at 
the other. The stress exerted on the specimen can be 
varied by varying the frequency of the supply current. 
It is to be noticed that in this machine the stress on the 
specimen is not simply equal to the magnetic pull. The 
principle of resonance is employed, and the stress on the 
specimen is that induced by the vibration of the whole 
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system. For instance, if the current has a frequency | first piece, but the difference was too small to permit of any 
of 120 cycles per second and the magnetic pull is 0.4 tons | deduction being drawn as to the influence of speed. A 
per square inch, the actual stress on the specimen may be | third specimen of the material was then tested in Dr. 
«bout 18 tons per square inch. With the magnetic pull | Hopkinson’s high-speed machine, in which, as already 
at 1.8 tons per square inch and at the same frequency, | stated, the alternations are made at the rate of 7000 per 
the stress on the specimen can be made about 27 tons. It | minute. The endurance was now found to be of the order 
is possible, too, by utilising this principle of resonance, to | of 10 million reversals, or nearly 100 times as great as 
obtain more than one value for the stress on the specimen | before(!) Incidentally, the test, instead of lasting only 
without altering either the frequency of the current or | 90 minutes or so, occupied 25 hours. 

the magnetic pull. 

The quantity directly measured in the machine is the 
extension of the specimen. From this and a knowledge | 
of Young’s modulus for the material the applied stress can | 
be determined. Such a proceeding implies, of course, 


THE HEAT PATHS IN ELECTRICAL 
MACHINERY. 


that the modulus, as determined statically, is the same as ere era ; ss 
that which the material possesses when subjected to rapid ESIGNERS of electrical machinery will undoubtedly | 
| appreciate the paper that was presented at the head- | 


pe ge ; : : :4 : quarters of the Institution of Electrical Engineers last | 
= Ce. Tae CUES ated Ensen ene Thursday by Messrs. Harold D. Symons and Miles Walker. | 


variations of stress. There is evidence to the effect that 


extensometers shown at L, Fig. 3. 
The test pieces used had an area of 0.049 square inch— 


that is to say, they were }in. in diameter. Current was | . ; ; : ; 
to the heat conducting properties of various insulating 


| It deals with the methods of predetermining the tempera- 


supplied to the machine from a four-pole rotary converter . - : | 
EP Pe ry materials. The methods of carrying away heat by the | 


taking continuous current at 100 volts from a storage | ™ : : : psy BM 
iaitony. rag | circulation of air are discussed, and an account is given 


We may here remark that the pull of the magnet varies | of experiments made to determine the amount of heat | 


between zero and a maximum value, and always acts so | absorbed by air under varying conditions as to tempera- 
as to produce tension in the specimen. The mean value | ture and velocity in passing over coils and through ven 
of the pull is, however, small compared with the total | lating ducts. The heat conductivity of punchings in 
range of stress in the specimen, since this range depends on | actual machines is also considered. That the subject is @ 

| very important one all dynamo designers will readily 


admit, for this question of heating has a marked effect | 


on the cost of electrical machinery. In a little book on | 3 : : : 
. | But if we introduce an air space of 1 mm., whose resistance 


“The Ventilation of Electrical Machinery,” which has 
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goes so far as to say that there seems to be little reason 


and artificial local cooling the cost of large generators may 
be reduced to one-half or one-third of the present cost per 
kilowatt. Mechanical engineers have to deal mainly 
with the heat conducting properties of metals, but 


are good conductors of heat, but also with insulating 
materials, which are poor heat conductors, and therefore 
often cause excessive temperatures within the coils they 
enclose. Obviously, then, it is desirable that the designer 
should have specific data as to the heat conductivity of 
every part of the machine, in order that he may know 
what difference of temperature he may expect to get 
hetween any two parts in the heat paths. 

Some experiments have been carried out by the authors 
with the object of determining the heat conductivity of 
different insulating materials, and the table . gives 
the figures obtained. We do not propose to describe 
these experiments, for the author’s method of procedure 
must be more or less obvious. The heat was derived from 
a resistance coil, and it is clear that if the toal heat flow 
through a certain area of given thickness be known, and 
also the difference of temperature at the two sides, the 
thermal conductivity can be calculated. 

It was found that all cellulose material, such as cotton, 
paper, &c., had a considerable temperature coefticient, 
the heat conductivity at a temperature of 100 deg. being 
about 12 per cent. higher than that at 30 deg. Cent. The 
heat conductivity of mica wus not found to change be- 
tween 20 deg. and 100 dey. Cent. Of all the fibrous 
materials commonly used in insulation the one having the 
highest thermal conductivity was found to be *“* Empire ” 
cloth pressed into a solid mass free from air spaces. The 
difference in the conductivity obtained by winding the 
insulation on a copper cylinder very lightly and by winding 
it on loosely was very marked. It was also found that 
micanite built up in the form of tubes, containing about 
11 percent. of shellac, has a very poor conductivity as com- 
pared with pure mica. Having become possessed of the 
: figures given in the table, the authors then proceed to 
cag apply them to practical cases. The headings to what 
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Fig. 3 diiaaslieiaremeamaesesesoartenbesirnesl <ccaeinadae aac ‘ i es 
Varnishedcloth(Empire 16 turns, each 0.0175 cm. thick, very 0.285 
| cloth tightly wrapped ; 
the magnification due to the induced resonance. This Presspahn, untreated... gt a each 0.16 cm. (Bacon's 0,320 


heing so, the weight of the mass E, Fig. 3, is practically | Rope paper, untreated 24 turns, 0.014 cm. thick, tightly 9,350 
alone concerned with the production of the maximum com- | . on —. a thick. tightly | 0.350 
ee . . . Pr a g cm. * y ia 
pressive stress. The mean stress on the specimen is, in | ape eee een tore sigs esis sis 
tact, very nearly zero. and the limits of stress in tension | Rope paper, treated Successive turns, 0.019 cm. 
and compression are very nearly equal. A screw and |, Withsterling varnish _ tightly wrapped ' 
. . eos) | Fullerboard, varnished Successive turns, 6.025 cm. thick, 0.410 
spring balance, as shown in Fig. 3, may be used to alter tightly wound 
the ratio of the limits. | Empire cloth and mica Alternate turns of Empire cloth, 0.018 0.310 
It is somewhat difficult to present the results of Dr. cm. thick, and mica, 0,075 cm. thick, 
tightly wound 


Hopkinson S experiments with the machine described | Empire cloth, mica, and Containing air spaces... .. .. .. .. 0.450 

above in a readily understandable form. They are, we | tape ; 

helieve, only of a preliminary nature, so that we may con- | Puremica .. .. .. Three pieces, each about 0.13cm. thick, 0.401 
os bs os « 4: 7 s' »y Bacon’s meth 

tent ourselves with giving those results which have a bear- | Built-up mica Micanite tube containing 19 per cent. 0.330 


thick, 0.230 


ing on the main point in hand, namely, the influence | shellac iy 
of high speeds on the endurance of a specimen. The steel] | Built-up mica . —* tube containing 11 per cent. 0.360 
shellac 


— | 

used had 0.18 per cent. of carbon and 0.7 per cent. of | Linen tape, treated .. Treated in insulating varnishand baked 0.399 
manganese in its composition. Static tests gave the | ers 

following results :— 





Elastic limit in tension :+ +. 19.3tons per sqn re inch may be described as the practical side of the paper 
a ee a | ‘s |are as follows: — Effect of air space in causing 
a XxImt » -- -- - - “J. ” | . . Ht 

Elongation on Sin. .. .. .. 16 per cent. | resistance to passage of heat; experiments on machines; 
Reduction in area... o » |conduction of heat along conductors; cooling by 


air, the cooling of wire-wound coils; heat passage 


A sample of this material was tested on Dr. Stanton’s pon 
tests on a 1875 kilo- 


direct-stress machine at the National Physical Laboratory. | through the ventilating ducts ; 


Under a range of load of 28 tons per square inch applied | volt-ampére generator, conductivity of iron punchings ; 
at the rate of 1100 reversals per minute the specimen | conclusions. 

survived about an hour and a-half, in which time it sus-| A 
tained about 100,000 alternations of stress. ; 
specimen was tested in a Wohler machine running at | the copper tube in the parat 
2000 revolutions per minute. Under the same range of | insulating tube, and the curve shown in Fig. 1 has been 
stress its endurance was slightly greater than that of the | obtained, 


number of experiments were made in which 


Another | air spaces of different thicknesses were made between 
testing apparatus and the 


The method of using this curve in practice 


| ture rise in electrical machinery, and gives data relating | 


recently t yritten by Mr. W. H. F. k, ase : - . : 
gn foapalysaacinie: Soap lebigebetdnpwe wy h95 | resistance is raised to 342, and the difference in tempera- 


to doubt that with the advance of technical applications | 


electrical men have to deal not only with metals which | 
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; ; 
is as follows :—Suppose that we have a field coil which js 
insulated on the inside next to the pole with treated fuller 
| board .2 em, thick. From the table it will be seen that the 
| thermal conductivity of this material in watts per square 
| centimetre per deg. Cent. of difference of temperature per 
| centimetre length of path is .0014. The thermal resist. 

| ance of one square centimetre .2 cm. thick is therefore 


42 
-0014 — 
| so that if there were no airspace and we were passing to the 
| one pole .15 watts per square centimetre, the difference 


142, 
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Fig. 1i—-THERMAL RESISTANCE OF AIR 


in temperature of pole and coil would only be 23 deg. Cent. 
from the curve, Fig. 1, is shown to be about 200, the total 


ture for the same heat flow would be 55 deg. Cent. 
Coming to the second heading, ‘‘ Experiments on 
Machines,”’ a test was made on a 5000-kilowatt three- 
phase generator by means of thermo-couples placed in the 
armature coils during the construction. Fig. 2 shows the 
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Fig. 2—ARRANGEMENT OF ARMATURE COILS 


arrangement of the armature coils. The positions of the 


thermo-couples are indicated by the letters R, 8, T, U, V. 
| Junction R gave the temperature of the copper inside the 


slot ; S the temperature of the iron surrounding the slot ; 
T the temperature of the outside of the coil on the part 
exposed to the air; U the temperature of the copper in 
the part of the coil projecting 6in. from the iron; V the 


Thermal conductivity. 
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4 5 6 7 8 9 | 10 
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60.1 47.4 53.70 0.1120 0.000604 0.00249 | 0.00044 
48.8 39.0 43.9) 0.0615 0.000410 0.00170 0.00420 
50.7 25.4 38.00 0.0850 0.000278 0.00115 | 0.0020 
62.2 33.5 47.80 0.1170 0.000841 | 0.00142 | 0.00871 

68.0 40.3 54.10 0.1720 0.000405 0.00170 0.00420) 
49.0 29.0 39.00 0.0700 0.000839 0.00140 000850) 
66.6 49.5 58.05 0.1250 0.000500 0.00209 000530 
62.0 41.4 51.70 0.0520 0.000270 0.00112 | 000285 
44.2 38.4 41.30 0.0520 0.000870 | 0.00360 0.00915 
71.1 31.5 51.30 0.1240 | 0.000246 | 0.00103 | 0.00260 
80.2 43.5 61.80 0.1250 | 0 000293 | 0.00120 | 0.00810 


76.4 50.0 €3.20 0.1030 | 0.000850 | 0.00146 | 0.00370 


temperature of the copper in part of a coil projecting 
9in. from the iron. The generator was run at full speed, 
with the armature short circuited, the field current being 
increased until the armature current was 328 ampéres. 
The run was continued until the temperatures of all parts 
were constant. The following number of degrees rise 
above the temperature of the air admitted to the machine 
was obtained :—R = 39, S = 18.4, T = 24.6, U = 38, 
V = 34.4 deg. Cent. The temperature of the air admitted 
to the machine was 23 deg. Cent. Each conductor in the 
slot, which consisted of two copper straps, each .45in. by 
.2in., was insulated with tape and mica, a piece of mica 
.03in. thick being added as a spacer, All four conductors 
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were impregnated with gum and wound over with ‘* Em- 
vivre’ cloth and mica to a thickness of .13in. The whole 
was wound with linen tape, and the total thickness of 
insulation amounted to .177in. 

The various insulating materials were then present in 
the following proportions :—** Empire ” cloth, .07 ; mica, 
_03; varnish and air, .02; paper, .017; tape, .04. The 
heat conductivity of the insulation is easily calculated 
from the above figures. ‘The total loss in the copper con- 
ductors per foot run of coil was 27.2 watts. In calculating 
this, allowance has been made for the rise in temperature 
of the copper due to eddy currents produced in the con- 
ductors. ‘The difference in temperature between the 
copper and iron is 20.6 deg. Cent. The mean perimeter is 
6.8in, so that the total area of insulation per foot run is 
82 square inches. With 27.2 watts per foot run this gives 
just over 3 square inches per watt. The specific conduc- 
tivity for heat of the insulation works out at .00112 watts 
per centimetre cube per degree. This conductivity is 
considerably lower than the figure .002 found from tests 
on “ Empire ” cloth wound on a copper cylinder with the 
fewest possible air spaces. 

‘The authors express the opinion that with coils of rect- 
angular section wrapped with “‘ Empire” cloth and mica 
or paper and mica, in the ordinary way, one may 
expect to have a heat conductivity not higher than .00112 
watt per cubic centimetre per degree. This figure is of 
assistance in enabling designers to calculate the difference of 
temperature between the copper conductors in a slot and 
the surrounding iron, and compares very well with other 
results found in practice. For instance, on an armature of a 
direct-current generator, whose conductors were insulated 
with manilla paper and mica to a thickness of .16 em., 
the temperature rises after a full load run under conditions 
which made the square inches per watt .9, were as follows : 
—Internal copper, 41 deg.; iron, 22deg. Lf we use the figure 
.J0112 watts per cubic centimetre per degree, we obtain 
a temperature rise of copper above iron of 20 deg. 

Under the heading of ** Conduction of Heat Along Con- 
ductors ” the authors point out that it sometimes happens 
that the copper conductors on an armature or field magnet are 
grouped together so closely that very little air can circulate 
between them and the total cooling surface of the group 
is too small to dissipate the heat generated in it. It is 
then necessary to rely mainly for cooling upon the con- 
duction of heat along the conductors to parts of the coils 
where the cooling conditions are better. In the case of 
rotors of turbo-generators a great portion of the heat 


generated in the end windings is conducted along the | 


copper into parts of the coils lying in the slots, and 
thence it is conducted into the iron of the field magnet. 
The flow of heat from the centre of the coil to the cooler 


parts can only occur if there is a considerable temperature | 


gradient in the end windings. It is sometimes necessary 
to calculate what this temperature gradient will be, and 
what the maximum temperature rise will be in the centre 
of the group. The problem is complicated by the fact 
that the resistance of copper changes with the temperature, 
and it is necessary to take into account this change of 
resistance. Moreover, in most cases that arise part of 
the heat is radiated from the surface of the coils and part is 
conducted along them. In the case where a conductor 
is so surrounded by other conductors at the same tempera- 
ture as itself that the whole of the heat generated in it is 
conducted to the cooler ends, and none passes to the sides. 
It is shown that 
Taw = T max. cos (4.43 10-5 5¢ J x). 

Where I is the current density in ampéres per centimetre, 
wv the distance from the hottest point in centimetres, T x 
the absolute temperature at any point z, T max. the abso- 
lute temperature at the hottest point. In using this 
formula, suppose that we have a hot bed of rotor con- 
ductors, so bulky that we can assume that the centre con- 
ductor parts with no heat laterally. All heat generated 
in it passes by conduction to points 20 ems. away from 
the centre, which are assumed to be maintained at 40 deg. 
Cent. 
carries a current of 250 ampéres. 
of the hottest point ? 


What is the tempera- 


I 388 ampéres per square centimetre. 

Tx = 40 + 273 = 313. 

313 = T max. cos (4.43 x 10-5 x 388 x 20). 

313 = T max. cos .343 = .941 T max. 

332 —273 = 59 deg. Cent. This is the temperature of 


the hottest point. 

The next case considered is where the heat generated 
is radiated from the surfave of the group of conductors 
and part is conducted to the ends. In all cases which occur 
in practice there is a certain specified temperature on the 
outside groups of coils, which must not be exceeded. 
Assuming, in the first instance, that the temperature is 
reached, it is possible roughly to estimate the number of 
watts per second centimetre which will be dissipated from 
the surface, having regard to the thickness of insulator 
and the amount of air circulation. Let W represent the 
total watts lost in the group of conductors and w the watts 
dissipated from the surface. Then W — w will be the heat 
watts conducted along the copper. The temperature rise 
of the hottest point will be lower than if no heat were lost 
laterally. Let us say that the temperature rise is the 
same as it would be if the current density were reduced from 
I to I’ and no heat were lost laterally, 

Then i We 
I? W 

From the value of I, thus obtained we can, as a first 
approximation, find the temperature of the hottest part 
by the foregoing formula, and get a fair idea of the mean 
temperature of the whole cooling surface. We can then 
make a more accurate estimate of w, and if necessary 
recalculate I, and from it T max. No attempt will be 
made to deal with all the authors have to say about cooling 
with air, but in this connection it is pointed out that there 
are three main cases occuring in electrical machinery in 
Which it is necessary to calculate the rate of conversion of 
heat from a solid surface to the surrounding air. (1) We 
have the case of an armature or field magnet of approxi- 





Each conductor is .1 square inch in section, and | 





(cooling coefficient denoted by hv). The laws of cooling 
of the solid surface are different in the three cases. For 
ordinary direct-current armatures surrounded by ordinary 
field magnets with normal air gaps and with no more 
interchange of air than is naturally produced by the rota- 
tion of the armature, the formula given by Kapp 


v= 550 
O 
‘i 0. 
gree 


gives good practical results. Here O is the area of the cylin- 
drical surface, W the watts to be dissipated, v the peri- 
pheral velocity in metres per second, and @’ the degrees 
Centigrade rise above the surrounding air. 

For the purpose of determining the relation between the 
cooling coetticient hd in case (2) and the velocity of the 
draught blowing on the sides of a coil, experiments were 
made with a special apparatus. A certain number of 
watts were supplied by the heater inside the coil and the 
temperature of the surface of the coil was ascertained by 
means of thermo-couples mounted in shallow niches in the 
surface and protected from the draught by a very thin 
piece of insulation of a size not large enough to interfere 
with the uniform cooling of the coil. Tests were made 
with no breeze blowing and with breezes of various velo- 
cities. In one case the tests were made with the surface 
of the coil made up of double cotton-covered wire .08in. 
diameter, whilst in another case a brass cylinder was used. 
From these tests it seems that the law connecting h d and v 
is in the form of hd = a(1 + bv*), where a and bare con- 
stants depending upon the kind of surface and the way the 
blast strikes the surface. For the brass cylinder with a 
draught on each side the law is 

hd = .0011 (1 + .78 v*), 
and in the case of cotton-covered wire the law is approxi- 
mately 
Ad = .0O11 (1 + .54 v?). 

In the experiments the draught did not exceed 700ft. per 
minute. In the third case it is known that hv must be 
zero when no air passes along the duct, and so far as the 
authors’ experiments go hv (the watts per square centi- 
metre per degree C) seems to be almost proportional to v. 

The author then deals with the cooling of wire-wound 
coils, and this connection, it is maintained, that it is prefer- 
able to fit the coils of field magnets tightly on the pole 
pieces and to rely upon conduction of a large portion of the 
heat generated through the insulation to the body of the 
pole, whence it passes to the frame or is dissipated from 
the pole face. When the coil is a fairly tight fit on the 
pole designers may take account of the thickness and 
nature of the insulation and calculate the number of watts 
which will be conducted to the pole for a given temperature 
difference in the manner indicated in the examples given in 
conjunction with the curve reproduced. The rate at which 
the heat will be conducted along the pole is sometimes of 
importance, and for this purpose it is useful to remember 
that the a temperature gradient of 1 deg. C. in wrought 
iron causes heat to flow at the rate of .7 watts per square 
centimetre. Account must be taken of the means that 
are available for dissipating the heat from the pole itself. 
For instance, some rotating field generators are provided 
with vents in the poles, and the law for their cooling will 
be somewhat similar to the laws laid down for armatures. 
By taking account of these matters and knowing the total 
watts lost in any particular coil, it is not difficult to appor- 
tion the loss between the outside and the ends of the coil 
and come to a fairly accurate estimate of the temperature 
which the outside surface must attain in order to get rid 
of the heat. 

The next question is how much higher is the tempera- 
ture inside the coil. The problem is somewhat analogous 
to the case already considered, where the heat is conducted 
along copper conductors, but in this case the heat is con- 
ducted over one layer of conductors to another. The law of 
distribution of temperature takes the same general form, 

Ta =T max cos 7p; 2%, 
where T max is the temperature of the hottest point 
measured from the absolute zero, and T x is the temperature 


of any point distant x centimetres from the hottest point | 
along a line drawn in the direction of the flow of heat at | 
| about the cooling pipes being absolutely free from leakage, 


right angles to the cooling surface. The value of 7, 
appears to be .0915, so that the law of the curve is 

T x = 389 cos (0.0915 2). 
If on the surface of the winding the temperature is 90 deg 
C. (363 deg. absolute) and the hottest point is 4 centimetres 
from the surface, then 

363 = T max cos .0915 x 4 

T max = 389. 


The authors enter into various other interesting con- | 
siderations, but it must suffice to give the conclusions | 
arrived at, which are as follows .—(A) Sufficient air must | 
If 100) 


be provided to carry away the heat generated. 
cubic feet of air per minute is provided for each kilowatt 
loss it will in general be sufficient. If the conductivity 
for heating all the parts is sufficiently good, and the air 
is so distributed that none of it receives a temperature rise 
greater than 32 deg. Cent., it may be that 60 cubic feet of 


air per minute will be sufficient to keep the temperature | 
(B) Sufficient cooling surface | 


rise below 45 deg. Cent. 
must be provided to communicate the heat to the air. 
(C) For ventilating ducts we may take the formula hv = 
-0014 v, where hv is the watts per square centimetre of 
cooling surface per deg. Cent., the difference of tempera- 
ture between surface and air, and v is the mean velocity 
of the air in the ducts in metres per second. (D) For the 
cooling of the surface of rotors and the internal cylindrical 
face of stators we may take the formula 

333 X watts per square centimetre 


sie “(i + 0.10) 


| where ¢’ is the rise above the surrounding air and v the 
| peripheral velocity in metres per second. 


(E) To find the difference of temperature between an 
armature coil and the surrounding iron one can adopt 


| the method described, using the constants for the heat 


conductivity of the insulated material given in the table, 











(G) To find the difference of temperature between the 
inside of a wire-wound coil and the external surface the 
method described may be adopted, and the same applies 
to the method of finding the difference between the tem- 
perature of the centre and the cooler parts of a hot end or 
conductors cooled mainly by the conduction of heat along 
the conductors. 

The discussion was opened by Mr. A. H. Law, of the 
firm of C. A. Parsons and Co. He referred mainly to the 
low efficiency of the fans that are usually fitted to the 
revolving elements of electrical machines, and advocated 
the use of separately driven fans for large plants. He 
thought that the output of sets might be appreciably 
increased by using separately driven fans. ' 

Mr. EF. H. Rayner, of the National Physical Laboratory, 
whose work in connection with the subject is frequently 
referred to in the paper, drew attention to the enormous 
volume of air that is needed for cooling electrical machines. 
Users of dynamos and motors seemed to prefer air for 
cooling purposes, but if water could be used the volume 
necessary for cooling a given machine would be very much 
less. Mr. Rayner went on to refer to possible methods of 
cooling electrical machines, but he admitted that the 
practical difficulties in the way of adopting these methods 
might be great. The speaker hinted at immersing the 
machine in oil, but the high peripheral velocity of the 
rotors of turbo-generators, he thought, would prohibit 
that. One of the most novel suggestions put forward, 
however, was that of pumping oil or water through the 
centre of the conductors. In the case of star connected 
generators the liquid might be pumped in at the neutral 
point and discharged at the opposite ends of the windings. 
He thought that the main obstacle in adopting such a 
method would be the larger size of the conductors necessi- 
tated by the hole in the centre. Mr. Rayner said that 
whilst his suggestions might appear impracticable, it was 
to be remembered that if only a small quantity of liquid 
could be pumped through the conductors in the manner 
he had described, it would have a very beneficial effect 
upon the temperature of the machine. Mr. A. R. Everest, 
of the British Thomson-Houston Company, referred to a 
test he had made on the heat conducting properties of 
insulation, in which a complete armature coil was used. 
The results did not correspond very well with those of 
the authors. Among other things, the speaker called 
attention to the fact that a turbo-generator was apt to 
act as an air filter, and the shape of the air passages might 
be altered in consequence. Mr. J. T. Sack said that his 
firm had quoted for a water-cooled machine, but clients 
would not accept this system of cooling. The speaker 
also complained of the mixture of units the authors had 
adopted. Square centimetres were all right, so were square 
inches, but when it came to using both matters became 
somewhat complicated: He had been busy converting 
the square centimetres into square inches, and the Centi- 
grade degrees into Fahrenheit degrees, these being the 
units he always worked with. 

Mr.S8. E. Glendenning drew attention to the fact that in the 
table reproduced above the thermal conductivities of the 
various materials tested are proportional to their disrup- 
tive strengths. He considered that the micanite tube 
showed poor results ; the percentage of shellac was high, 
for it should not have exceeded 5 per cent. Better results 
would have been obtained had the tube been hand-wound. 
Commenting upon the high conductivity of ‘‘ Empire ” 
cloth, the speaker said that in America this material was 
used for cables, and he believed that the high overloads 
which could be put on those cables was due to the high. 
heat conductivity of the ‘‘ Empire” cloth. Lastly, the 
speaker drew attention to the importance of eliminating 
air spaces, and said that if it could be entirely eliminated, 
troubles due to chemical action would disappear. 

In replying to the various points raised in the discussion, 
Mr. Miles Walker agreed with Mr. Law that a separately 
driven fan would give better results than one mounted on 
the revolving element of the machine, but operating engi- 
neers, as a rule, were not willing to pay an additional £50 
or £60 for a separate fan installation. With regard to 
water cooling, he thought that something might be done 
in that direction in the case of large plants. It was ob- 
vious, however, that there would have to be no question 


Water cooling had been used on a machine built by the 
A.E.G. Company. In the case of large plants a proper 
water cooling system might be adopted. 





During the period from 1906 to 1910, states the Chemical 
Trades Journal, tests made at Aix-les-Bains showed that in 
tarring roads the best results were obtained by steeping the 
broken road metal in hot tar for a sufficient length of time 
to enable the coating of each fragment to become complete, 
then storing up the material for six weeks, and applying 
it to the road-in a layer of some 3.2in. thick. The layer 
was then watered, sanded, and steam-rollered. This 
treatment resulted in a road surface which stood the strain 
of a considerable traffic without showing any appreciable 
signs of wear, and which dried up at once after rain. It 
has been resolved to adopt this method throughout Aix-les- 
Bains. 

Two chimney shafts, 120ft. high, built in 1859 at the 
pumping station of the Louisville waterworks, near the 
Ohio River, inclined to a dangerous extent during con- 
struction, and were afterwards strengthened by work on 
the foundations. Owing to the softness of the soil, both 
chimneys began to settle long before completion, and then 


| inclined, one towards the east and the other towards the 


south-west, the overhang being about 3ft. in one case and 
4ft. 8in. in the other. ‘To remedy the defect a trench, 4ft. 


| wide by 21ft. deep, was dug along the foundations-opposite 


the sunk side, and vertical pits, 18in. by 9in. by 6ft. deep, 
were sunk 6ft. below the bottom of the trench, spaced 30in. 
apart. Almost as soon as the pits had been completed 
one of the chimneys began to straighten, and after ninety- 
one days the top was only 3in. from the vertical. The 
ground was then filled in, and in a few days the shaft 
became perfectly straight. - The other chimney was more 
troublesome, and had to be straightened by using screw- 


jacks, in conjunction with artificial means of causing the 
soil to yield in the required direction. The chimney was 
eventually brought vertical, although 213 days were occu- 
pied in the process. The weight of each shaft is given as 
800 tons, and the foundation pressure at about 2 tons per 
square foot, 


mately cylindrical shape revolving within a stationary | and allowing for air spaces whose resistance is given 
part of the machine (cooling coefficient denoted by hy). | roughly by the curve. (F) To find the temperature rise 
(2) We have the case of a field coil against which a | of the surface of wire-wound coils upon which the air is | 
draught is blowing (cooling coefficient denoted by h d). | blowing with a velocity of v metres per second we may take 
(3) We have the case of the iron surface of the ventilating | the formula 


duct through which the air is passing at a certain velocity | 


hd = .0O11 (1 + .54 2%) 








116 





THE ENGINEER 





LOTSCHBERG ELECTRIC LOCOMOTIVE No. 121. 
No. I. 

In a recent issue we concluded a short series of 
articles descriptive of the Létschberg Railway and 
Tunnel, and it is fitting that we should give at this 
moment a description of the most notable locomo- 
tive at present in use on that portion of the line 
which is open for traffic. This engine is illustrated by 
several reproductions of photographs on this and on 
page 122, and drawings of it will be given in a future 
The contract for it was undertaken by the 


issue. 
Oerlikon Works, Oerlikon, where the electrical ma- 
chinery was made, whilst all the mechanical part 


was placed in the hands of the Swiss Locomotive 
Works at Winterthur. 

As the engine, a view of which is given on page 122 
has to draw heavy loads up gradients which at places 
reach no less than 2.7 per cent., it has naturally to 
be of considerable horse-power, and it is therefore 
fitted with two motors, each of which can develop 
1000 horse-power. These motors are mounted on 
two independent six-wheel bogies, all wheels of which 
are coupled. The total weight of the engine is 90 
tons, making the actual load 15 tons. It will thus be 
seen that the locomotive is a very heavy and powerful 
machine indeed. 

The duty prescribed for this engine is that it shall 
haul a load of 310 tons up a gradient of 1 in 38 at a 
speed of 42 kiloms., say, 26 miles, per hour ; or a train 


fitted with compensating gears. Fir 
the frames is the driving motor and its spur iedin 
gearing. The wheels of the latter are 255 mm. (10in.) | 
broad and 447 mm. (17}in.) and 57in. diameter, giving 
a ratio of 1: 3.25. The spider of the motor is forged | 


from a single piece of steel and is pressed on to the | 


axle with a load of 40 tons. The gearings were cut 
from Siemens-Martin steel by Citroén’s of Paris. 
They have three rows of teeth inclined at 45 deg. to | 
each other, and with rounded corners at the junctions. 
The larger wheel is placed immediately below the | 
motor, and is fitted with cranks set at 90 deg. to each | 
other and counterbalanced, which drive the coupled | 


wheels through the medium of coupling rods about | 


8ft. 9in. long. 

The iron body rests upon the two bearers on the 
bogies, which are held together by a longitudinal 
beam. On this beam all the heavy electrical machinery 
is carried, whilst the walls of the body are called upon 
to take little or no load. The body is divided by 
iron partitions into three parts, a machine room in the 
middle and a driver’s compartment at each end. The 
footboard is of iron covered with pitch pine and lino- 
leum. The compartment for the transformer and 
high-tension apparatus is closed by a trellis which can 
only be opened when the collector bow is lowered. 

The driving compartments are accessible from both 
sides and from doors opening on to the end platforms. 
From the latter folding ladders lead up to the roof, it 
being arranged, in order to avoid accidents, that as 
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Fig. 1i—DIAGRAM OF PRINCIPAL ELECTRICAL ARRANGEMENTS 


of 500 tons up a gradient of | in 64 at the same 
speed. In view of these requirements it was decided 
to give the engine a horse-power of 2000 and ° teactive 
force at the coupling of 10,000 kilos.—about 22,000 !b. 

whilst on the inclines a tractive effort of 13,000 kilos. 

about 28,650 lb.—or over can be developed. The 
greatest speed obtainable is 70 kiloms., say, 44 miles, 
per hour, and the engine takes curves of 180 metres 
radius, whilst, as said above, the axle load does not 
exceed 15 tons. The general particulars are tabu- 
lated below : 


Gauge x 1.435 m. (4ft. 8Jin.) 
Lengi h over buffers .. 49ft. 
Width ae 9ft. 9in. 
Wheel base . 35ft. 
Wheel base of este s 13ft. 2in. 
Diameter of driving whee ols 52}in. 
Weight of mechanical part 46 tons 

ve electrical part 44 tons 
Total ieee Saget 90 tons 
Adhesion weight 90 tons 
Maximum axle weight se 15 tons 
Weight of bogie without motor 18.5 tons 
% motor and gearing 9.8 tons 


transformer de? 5.5 tons 
PP ss ne ae ax se é» gf SRS 

Normai speed 42 kiloms. per hour 
Maximum speed : oe 70 

Normal tractive force at coupling va 22,040 Ib. 
Maximum tractive force at coupling 28,650 Ib. 
Adhesion coeflicient at maximum tractive 


force 1:5.3 
Voltage on line 15,000 volts 
Periodicity . 15 


As inal said, the mechanical part of the engine 
was made by the Swiss Locomotive Works, at Win- 
terthur. The bogies, which are also illustrated on 


page 122, are built up of steel plates held together by 





stout transoms. 


The axles are carried on plate springs 


svon as the ladders are adjusted for use valves open 
and allow the air to escape from the collector bow 
cylinders, at the same time sounding a whistle. 

The Westinghouse air brake and hand brakes are 
fitted. Each bogie has its own cylinder, and the 
brake lever of each driving platform only puts the 
brakes on the corresponding bogie. There are six 
brake blocks to each bogie. The air is compressed by | 
an electrically-driven piston pump. 

The electric equipment is, in its main essentials, | 
divided into two symmetrical groups of apparatus. | 
An entirely diagrammatic sketch of the arrangements | 
is given in Fig. 1, High-tension current is collected by | 
the bows from the overhead conductor. It passes first | 
of all through a self-induction coil and is then led to | 
an automatic high-tension circuit-breaker, after which 
it passes to two transformer switches, each of which is 
connected to one terminal of the high-tension winding | 
of one of the two main transformers. The other | 
terminals of the high-tension windings are connected | 
to the wheels and hence to earth through an instru- 
ment transformer. A circuit in parallel with the | 
foregoing, which is taken off the main circuit close to | 
where the current enters the vehicle, but does not 
include the ‘self-induction coil, is connected to one | 
terminal of a lightning arrester, the other terminal of 
which is connected to 4 resistance of about 3500 ohms, 
which in its turn is connected to earth. 

The current collecting bows—see the drawing, Fig. 2 
and the view, Fig. 3—were supplied by the Siemens- 
Schuckert Company, and are of the articulated paral- 
lelogram type. They are designed for a contact line 
varying in height from 4.8 metres to 7.05 metres—say, 
from 15ft. 9in. to 23ft.—above the surface of the rails, 
but can be lowered to 14ft, 9in. above the rails, so as to 


| 
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vell below the conductor line at its very lowest 
The width of the bow at right angles to the direc. 
which permits of 4 
| variation from the centre line of the condus stor wire of 





ai. 
| tion of travel is just under 4ft., 


| not more than about l5in. The rubber is fixed to the 
parallelogram by a small bow, which can move inde- 
| pendently of the parallelogram. It made very 
light so as to enable it rapidly to respond to any 
| irregularities in the line. The actual rubbing surface 
|is of aluminium, and it is furnished with two lubri- 
| cation grooves. The parallelogram is lifted by means 
|of two cylinders worked with compressed air, the 
pressure of the bow on the wire being about 3.5 kilos., 
say, 7}lb., for all heights. As the air cylinders are jn, 
| contact with high-tension current a tube of porcelain 
| has been introduced in the pipes leading to them so as 
to provide insulation. A valve for controlling the 


Is 








‘A 


current collecting mechanism is placed within reach 
of the driver both in the forward and after driving 
compartments. The compressed air is only used for 
raising the apparatus, which falls back by its own 
weight when the air is allowed to escape from the 
cylinders. 

The automatic high-tension circuit-breaker works it 
an oil bath. It is provided with an auxiliary contact 
which inserts a resistance in the circuit just before it 
is closed. The opening and closing of this switch is 
ordinarily effected from the driving compartment y 
an electro-magetic device worked by continuous cur 
rent, but it is also fitted with maximum and mini 
mum relays which automatically break the circuit 
shouid the voltage for any reason become in excess of 
that permissible or should the current fail entirely. 
The switch can also, should the need arise, be worked 
by hand by means of a key. 

The two main transformers, a view of one of which 
is given in Fig. 4, are designed for a normal continuous 
capacity of 1000 kilovolt-ampéres when cooled by 
air forced through them. Their efficiency is given as 
being higher than 95 per cent. for all loads between 
200 and 1300 kilovolt-ampéres. They provide tlic 


Fig. 2--CURRENT COLLECTING BOW 

















Fig. 3—CURRENT COLLECTING BOW 


motors as well as for all the 
Their cores are 


current for the traction 
auxiliary machines and for heating. 


arranged horizontally and are placed one above the 


The low-tension winding on each core consists 
and internal cylindrical bobbins, the 


other. 
of external 


| whole series of windings being divided into eight sec- 


tions. Between these bobbins is wound the high 
tension or primary winding. The latter is divided 
into two parts, which can be connected up either in 
series or parallel. The locomotive could thus be 
worked on a 7500-volt circuit instead of the 15,000 
volts at which it will ordinarily operate. The eight 
sections of the low-tension winding are so arranged 
that the following voltages can be obtained: 105, 
157, 210, 262, 315, 367, and 420. Eight terminals 
are fitted, one to each section, and each terminal is 
connected to a contactor, of which there is a series of 
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cight mounted on the top of each controller. These 
are shown diagrammatically in our sketch Fig 1, and 
may be seen also at the top of the transformer in 
Kig. 4. They are actuated by the main driving con- 
trollers. As shown in our sketch, there for 
simplicity’s sake, only one cable connecting the con- 
troller and the contactors, but as a fact there actually 
are nine wires, one being connected to the correspond- 
ing terminal of the windings of each contactor magnet, 
a separate wire being led to the other terminals of 
these magnets. By this means the driver can arrange 
how many sections of the transformer are to be in 
circuit and hence the voltage that is to be applied 
to the main driving motors. The contactors are 
arranged in two series of four each, the contactors in 
rotation being connected, not to the transformer 
winding next to it, but to that next but one to it. 
Thus, if we number the contactors from | to 8 they 
will be arranged as follows : 


is, 


Contactor wie sate l 3 5 7 
Connected to section 1 3 5 7 
Contactor 5 yee 2 4 6 8 
Connected to section 2 4 6 8 


= 


Contactors 1, 3, 5 and 7 form one group 
tactors 2, 4, 6 and 8 form another group. 
case the four corresponding 
terminals are connected to- 


and con- 
In each 


| 
| 
| 
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hourly rating of the motor is 1000 horse-power, but 
with it this power can be developed continuously. 
There are three windings on the stator. First there 


| is that which is destined to provide the main magnetic 


field and which is in series with the armature. Then 


| there is the compensating winding, the object of 


| 


| 
| 
| 


which is to counteract the field set up by the arma- 
ture. These windings are made up of copper ribbons 
insulated with mica, fixed at uniform distances apart 
in the half-closed slots of the stator. The axes of the 
two windings are placed at half the polar distance 
from one another. The third or commutating wind- 
ing is arranged inside the compensating windings. 
They are in two adjacent open slots, and hence only 
embrace a single tooth. 

The magnetic field of the motors is calculated to 


| allow of starting up with full tractive effort without 


exceeding a pressure of 4 volts between the segments 


| of the commutator, so that no injurious sparking takes 


| three segments at a time 


| the slots are cut obliquely. 


place at the brushes, which only bear on at most 
As will be seen in tire view 
of the rotor and its driving pinion, given on page 122, 
This provides a means of 


| avoiding the higher harmonics in the pressure curve, 


as was demonstrated during the trials on the Seebach- 





gether and also to one side 
of an auto-transformer, the 
contactors, 1, 3, 5, and 7, 
being joined to one end of 
it and contactors 2, 4, 6 
and 8 to the other end. 
The centre point is con- 
nected through a direction 
controller to the motors. 
The direction controller 
is, of course, only moved 
once for each journey, 
namely, when the direction 
of running is altered ; it 
may therefore be said that 
practically the connection 
is direct from the auto- 
transformers to the motors. 
The low-tension windings 
of the two transformers 
are normally connected in 
series by means of the con- 
tactor switches, and as the 
return wire is connected to 
carth through the rails the 
pressure applied to the 
motors as compared with 
the earth is, as a maximum, 
120 volts. 
Thecontactorsare worked 
hy continuous current, the 
origin of which we will 
explain presently. They 
are so connected that they 
only operate in predeter- 
mined order, and should 
one of the contactors fail to 
act at its proper time it is 
forced to do so by the con- 
tactor coming next in order. 
Short - circuiting of the 
transformer coils is thus 
obviated. excepting in 
the first position, when only 
contactor closed, 
there are always two con- 
secutive contactors, one in 
each group, in circuit and 
connecting the transformer 
coils in series with the auto- 
transformer, from which 
the current then flows to 


one is 














the motor. In this manner 
the circuit is never broken, 
and no_ short - circuiting 
takes place when the main controller passes from one 
speed stud to another. The contactors are provided 


Fig. 4—ONE OF THE MAIN TRANSFORMERS 


Wettingen line. The use of resistances between the 


| collector segments and the armature windings has 


with renewable contacts and electro-magnetic blow- | 
| nections have, on the contrary, been considerably 


outs, and all wearing parts can be readily replaced. 


The continuous current for working the contactors 


is derived from the battery or from a motor generator, 


the battery being installed so that the current. may | 


always be available. The direction controller, which 
may either be operated by continuous current or by 
hand, is of the ordinary cylindrical form. Two 
incandescent lamps, only one of which can be alight 
at one time, show the direction of running for which 
the controller is set. 

The motors, which have twelve poles, are of the 
Oerlikon compensated series type with interpoles. The 
motor and its train of gearing are held together by an 
absolutely rigid support, as shown in one of the 
illustrations on page 122. The shaft of the toothed 


| small pinion. 


wheel can be regarded as being the shaft of the motor | 


itself. Views of the stator and rotor are shown on 
page 122. The careases of the motors are made 
of cast steel, in two parts, and the top portion of the 


stator can be lifted off so as to give access to the | 


rotor, Ample provision has been made for ventila- 
tion, so that air has access on all sides to the iron, the 
winding and the commutator, even when use is not 
made of the ventilating fan, which is installed for 
cooling the transformers. Without this help the 


im) 


been avoided ; indeed, the dimensions of these con- 


increased so as to obtain as solid a job and as high a 
current-carrying capacity as possible. We under- 
stand that the trials so far carried out have shown 
that the efficiency of the motors does not fall below 
90 per cent, down to half load, and for higher speeds 
than 30 kiloms.—say, 17} miles—an hour the power 
factor is above 0.95. 

The brush holders are carried in a ring which is 
provided with a toothed rack all round its periphery, 
so that it can be completely revolved by means of a 
This is convenient not only for adjust- 
ment purposes, but because the lower brushes are 
readily accessible for inspection and renewal, which, 
as will be gathered from the illustrations, would not 
otherwise be possible. 

The air gap of the motor is 3 mm., and as the thick- 
ness of the anti-friction metal in the bearings is only 
2 mm. the rotor, even if the whole of the anti-friction 
metal were worn away or melted out, could not come 
into contact with the stator. 














WIRE WHEELS. 


THE circular letter which we print below has been 
written by John V. Pugh and sent out by Rudge- 
Whitworth, Limited. We do not know whether it 
is to be regarded as an advertisement or not, but in 
any case it is of such general interest that we do not 
hesitate to publish it. We fancy Mr. Pugh’s object 
is really to prevent discredit being brought upon the 
wire wheel by bad design and manufacture, and with 
remarkable foresight he sees the wisdom of showing 
his competitors what to avoid. Thatis a largeness of 
view so rare amonyst manufacturers that it would 
be a pity not to give it full publicity. 

Now that the wire wheel has asserted its superiority it is 
inevitable that other forms than the Rudge-Whitworth detach- 
able wire wheel will be marketed. No one firm can possibly 
secure a complete monopoly. The contrary is too absurd to 
form even a desire, but this position, several firms making wire 
wheels, carries with it a very great danger to the wire wheel 
movement, for a failure of one make of wire wheel is not unnatu- 
rally placed at the door of all wire wheel makers. 

The same thing occurred in the early days of wire wheels, 
which were contemporaneous with the early days of the motor 
car itself—it was then called the “ horseless carriage,’ and it 
looked it. 

The motor engineer knew that wire wheels, because of their 
extreme lightness for a given strength, had proved themselves 
the only possible wheels for bicycles and tricycles—the latter 
are just as important to my argument, bevause in them alone 
were present the large side strains that play so important a part 
in motor car wheels. 

Most motor engineers took the bicycle wheel and thickened 
up the spokes, because of the greater weight of the car. Some 
borrowed so badly from cycle practice as to use direct spokes, 
ignoring the beautiful work that had been done in the develop- 
ment of the tangent wheel. 

One firm alone—the Lanchester Motor Company-——were quite 
moderate in their increase of the spoke diameter, and have had 
from the start practically no wheel trouble whatever. This wa 
not pure luck. ‘The Lanchesters were closely in touch with the 
cycle trade and with those in it, who took a deep interest in the 
theoretical side of its development. They knew much of the 
true inwardness of the suspension wheel, the proper balance of 
strength between the hub, spokes, and rim, and they were quite 
alive to the folly of making the spokes so strong that they would 
be very little stretched by any tension that the section of the rim 
would permit, and that, in consequence, the slightest deflection 
of the rin due to load would permit the spoke tension to reach 
zero and the nipple heads to leave their seats and, as the wheel 
revolved, return to them with a shock that would soon render 
the whole wheel loose and eventually snap off the spokes at their 
weakest place—eithet the bend or the thread. 

Some other designers of wheels did not know this, and wire 





| wheel failures were so frequent that the whole system became 


discredited, and even the Lanchester Company had the greatest 
difficulty in continuing the use of the wire wheel. Indeed, they 
were forced to market an artillery wheel as an alternative, and 
possibly would have been compelled to abandon the wire wheel 
altogether had not the Rudge-Whitworth Company begun to 
make wire wheels on sound and even much improved lines for 
the whole motor car trade. Among the early users of Rudge- 
Whitworth fixed wheels, beginning in 1905, were the Napier, 
Lanchester, Rolls-Royce, Arrol-Johnston, James and Brown, 
Vinot, Hotchkiss. 

In those days the Rudge-Whitworth Company employed 
sixty spokes, 8 gauge, at the two ends and 10 gauge in the length 
between ; nothing stronger would stand for the reasons set out 
above. It was recognised that stronger spokes would make a 
stronger wheel, but unless the other parts were made far stronger 
there would result a wheel far less durable, because a very yield- 
ing length of spoke alone could prevent the forces due to shock 
from reaching such high limits as would destroy such parts 
as the nipples and the seating of the same in the rims. 

The use of steel nipples with a special shape of head placed 
the nipple outside the category of weak links, and a thickening 
up of the rim where the nipples fitted removed the rim also ; 
and so, proceeding carefully step by step, the Rudge-Whitworth 
Company are now able to use spokes of far greater strength 
(.187in. swaged down to .155in.) and still retain the great 
length of the small section as the weakest and yielding part of 
the wheel. 

There is much in the way of special spoke bends, special 
spoke heads, and special methods of producing the seatings for 
the nipples in the rims that has brought about this result. 


| Some of these things are subject matter of letters patent ; some 


are mere shop knowledge, difficult to get at because unpublished 
and unpublishable, and some are probably only attainable by 
close control, both chemical and physical, in the company’s 
laboratories ; but the great essential for a durable wire wheel 
is to have the spokes as strong as possible, and yet have them 
weaker than anything else in the wheel and weaker over a great 
length. It is quite easy to make a wire wheel strong by ignoring 
this essential point, but such a wheel will not endure, and it will 
bring discredit on wire wheels generally. 

I have purposely kept off any question of patents. I believe 
that the Rudge-Whitworth patented system of dished wheels, 
both double and triple spoked, make wheels better suited to 
their employment on a motorcar, but theseif_made not in accord- 
ance with the proper relation of spoke and rim strength would 
be bad, just as any other system ignoring this relation would be 
bad, and I write this letter to draw attention to this most vital 
point, and thus prevent a repetition of past set-backs to which 
the wire wheel movement has been subjected. 

Joun V. Pucu, 








Dr. HOPKINSON AND THE CENTRIFUGAL Pump.—At the recent 
meeting of the Institution of Mechanical Engineers, Dr. KE. 
Hopkinson, as reported in our last issue, in his preliminary 
remarks, referred to an early paper read before the Institution 
of Civil Engineers on centrifugal pumps by Sir Charles Parsons 
—then (1876) an apprentice. We are informed that, while 
we correctly reported the speaker, the statement is inaccurate 
and that Sir Charles’ brother, the Hon. RC. Parsons, and net 
himself, was the author of the paper in question. 

Junior IystiruTioN oF ENGINEERS.—A party of members 
of this Institution paid a visit recently to the works of the 
Western Electric Company, at North Woolwich, and was shown 
over the various departments, amongst which may be men- 
tioned the milling department, equipped with a large number 
of milling machines of various types ; the punch press depart- 
ment, containing presses of all kinds; the assembly depart- 
ment, where various intermediate operations are carried on ; 
a fitters’ shop, together with the repair department, under the 
charge of the factory ‘engineer; the iron working and tin- 
smiths’ shops; a switchboard frame assembly room; an 
exceptionally well o4.ipped tool-making room, with its small 
drawing and inspection offices; drilling and full automatic 
machinery ; condenser department, coil winding room ; switch- 
board cabling department; interior of paper covering shop ; 
impregnating tanks ; motor driven hydrauiic pumps ; armour- 
ing machine; lead press shop; generating plant in power 
station ; telephone cable stranding shop, with its huge 5Q0-pair 
stranding hine, and condensing plant, 
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THE BESSEMER LABORATORY. 





DvuRING the course of a speech in which he acknow- 
ledged the receipt of the Bessemer Memorial Labora- 
tory, Mr. Gerald Balfour read a letter from Mr. Price 
Williams in which the writer said that he felt sure from 
a long acquaintance with Sir Henry Bessemer that 
no form of memorial could be dearer to his heart than 
a laboratory. That was the opinion also of the public 
meeting held at the Mansion House in 1903, when the 
Duke of Norfolk moved a resolution which decided 
that a memorial * should have for its object some 
educational work as far reaching in its beneficent 
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CONVEYOR BELT ON UPPER FLOOR 


which the man it commemorates was not directly 
interested. 

The laboratory forms part of the new School of 
Mines buildings, which are in course of construction 
in Prince Consort-road. A glance at the plan we 
give will show at once both its position and size. It 
is a large low glass-covered building, which fits into 
an angle between the new mining laboratory and the 
new metallurgical and mining class and lecture rooms. 
Its maximum length is 250ft. and its width 121ft. It 
is raised, so to speak, in tiers at the Exhibition-road 
end, where the principal machinery is placed, in order 
to give the necessary fall for the ground material, 
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PLAN OF THE BUILDINGS 


influence as are the results of Bessemer’s great inven- 
tion.” ‘Thus there can be no doubt that both from 
the public point.of view and from the view that would 
have received the support of Bessemer himself, a 
laboratery of mining was as fitting a memorial as 
could be found. That it is a laboratory which has 
little or nothing to do with steel may be a subject of 
comment amongst those who enjoy finding incon- 
sistencies, but after all the fact that it is a laboratory 
connected with such inquiries as Sir Henry loved, is 
quite sufficient to overweigh the small anomaly that 
it perpetuates, so to speak, a branch of metallurgy in 


tailings, &c. Along one side runs a gallery provided 
with tip trucks running on rails, which will take the 
ore to the nine 10-ton bins or to the dry crushing 
plant which occupies the highest position at the end. 
Here there are Blake and Dodge crushers, from which 
a 12in. picking belt conveys the material to a steel 
plate sampling floor or to the stamp house. This 
house contains one two-stamp 950 lb., one five-stamp 
950 lb., and one Huntington mill, with feeders, &c. 
It is entirely enclosed and has double windows and 
double walls with an air space between, and is thickly 
lined inside with felt. All this is done with the 


object of reducing the noise as far as possible, and in 
this it is very successful. The vibration, too, when 
the stamps are running is not by any means great. 
From the crushers the material may be taken to quite 
a long series of concentrators and separators of 
various kinds, and nearly all of full size. ‘There is a 
Bunker-Hill sizing screen, a two-compartment 
hydraulic classifier, a 4ft. and a 6ft. Frue vanner, two 
No. 5 Wilfley tables, a 20ft. Acme table, Ulrich and 
Wetherell magnetic separators, and so on. Besides 
all this there is a complete cyanide plant. In fact, 
all the plant that is necessary to demonstrate the 
usual processes of crushing, sampling, concentrating, 
magnetic separating, cyaniding, chlorinating, pan 
amalgamating, and so on, are to be found, with fur- 
ther plant for studying the floatation process of 
separation, and the drying, roasting, and smelting of 
ores. It is, indeed, impossible to conceive of anything 
practicable on the scale of a laboratory that could be 
more perfect. The only representative item still 
lacking is a tube mill, and we understand that pro- 
vision has already been made for its erection. The 
arrangements, too, for its operation are excellent. 
The whole plant is driven electrically and almost 
entirely by separate motors, so that single items may 
be employed without extravagance. Difficulties are to 
be expected in the supply of ore, and it has therefore 
been arranged that for demonstration purposes partly 
treated material may be pumped up froma pit below the 
floor to pass again over the separating tables, and so 
on. The main floor of concrete has a regular fall to the 
west, with two cross drainage launders, which deliver 
into two pits, containing pumps. ‘These pits are 
large and convenient for several purposes. ‘The lower 
one receives the ends of two main tailing drains, which 
run under the floor diagonally the length of the build- 
ing, with openings in the floor at’intervals into which 
the tailing from any machine can be discharged. At 
the discharge ends of these tailing pipes automatic 
samplers are placed ; and the various tailings can br 
raised by pumps and run into one of the five sets ot 
settling pits at the far end of the building. 

It may be safely said that there is no laboratory otf 
similar proportions in England, and possibly Sir 
| Charles Allen was right when he said that neither was 
there one abroad. The fact that nearly all the equip- 
ment is of working size is very notable, and amongst 
the experts present on Tuesday there was some hesi- 
| tation in regarding it as quite suitable for instruction 
| purposes. The arguments against it are that it is 
| too large to be handled, taken to pieces, and re- 
| assembled by students—operations which give them 
| unsurpassed familiarity with the -constitutions ol 
| machinery ; that it will be apt to lead students after 
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leaving college to specify only such machines as they 
have become practically acquainted with ; and, finally, 
that some students may get the idea from handling full- 
size plant that the Royal School has made mining engi- 
neers of them and they have little more to learn. We 
mention these arguments because we heard them 
expressed, but in conversation with those who will 
have charge of the laboratory it was made clear to us 
that the dangers had all been foreseen and had been 
provided against, and that the advantages as a whole 
were preponderant in favour of a full-sized plant. 
Whilst, then, there is little cause to fear that the 
laboratory regarded purely as a teaching establish- 
ment will be misused, there is the very substantial fact 
that such an equipment will be able to earn at least 
part of its keep. The intention is to let it out for 
commercial or experimental runs at fixed fees under 
strict regulations, and it is hoped that on such 
occasions students will be permitted to follow the 
operations. 

The Bessemer Laboratory, of course, is not a com- 
plete teaching establishment itself, but only an item. 
Class room, lecture and demonstration rooms and 
chemical laboratories for the study of mining and 
metallurgy are also essential. These are now being 
built on two sides of the Bessemer building, as shown 
in the plan. On the ground floor facing Prince Con- 
sort-road are the metallurgical quarters, and above 
them on the next floor mining lecture and class rooms, 
with a great chemical laboratory 150ft. by 40ft., 
running at right angles over one end of the Bessemer 
building. The whole will form a_ magnificent 
addition to our educational establishments, and ‘will 
have cost when complete nigh upon £150,000. 

Several illustrations of the Bessemer plant are 
given above and on the preceding page. 








ELECTRICAL FURNACES. 


On Saturday evening last Mr. Cecil Myers read a paper 
on the above subject before the Manchester Association of 
Engineers.. The author confined his remarks to descrip- 
tions of furnaces such as are applicable to the manufacture 
of steel and steel alloys. These are of two kinds, the are 
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winding, the terminals of which, consisting of cast steel 
plates, are embedded in the lining of the hearthand the side 
channels. At the high temperature of the furnace the 
dolomite lining becomes conductive, so that a current is 
induced in this secondary winding and flows through the 
central hearth of the furnace, still further heating the 
bath. A drawing of this furnace given herewith will 
enable the reader to understand that, owing to the rotary 





bath is produced, keeping the contents thoroughly mixed. 


| has two side channels, and for three-phase, as in the 
drawing, three channels. In both cases the semi-circular 
grooves run into a central working hearth. In the illus 


at the centre. The transformer is air cooled, and the 
secondary turns are connected above the furnace roof to 
the cast steel terminal plates. The furnace is mounted 
ona cradle, and can be tilted for teeming by means of an 
electric motor. 





118 furnaces of all types, of which 70 were in use, 10 not 
working, and 38 being built. There was 77 of the are 


Trollhattan, Sweden, both in course of construction, and 


annually. 
per charge of those working was about. 80 tons, of those in 
course of construction about 50 tons. The total capacity of 
the Girod furnaces—the great competitors of the Heroult 

was recorded at about 30 tons for those in work and 26 tons 
| for those being built. Similarly, the figures for the Keller 
| were 13 tons and 8 tons, and for the others 20 tons and 
13 tons respectively. Of the induction furnaces, the 
Kjellin furnaces erected totalled 14 with 35 tons capacity ; 
|} and the Réchling-Rodenhauser 15 with 30 tons. That 
| gave a total capacity of about 250 tons for the 11 are 





furnaces, and 100 tons for the induction, or a grand total | 


of 350 tons per charge for all electric steel melting furnaces. 
In June, 1910, comparing the Heroult only, as an example, 
there were 29 of these furnaces with a capacity of 80 tons 

|} in work and 5@tons in course of erection, 130 tons in all, 
whilst in September, 1911, there were 43 furnaces with a 
total capacity of about 242 tons. The output of electric 
| steel in Germany, the United States, Austria, and Hungary 
in 


figures for 1909. Before the beginning of 


1911 the Heroult furnace at Edgar Allen and | 


Co.’s. in Sheffield, was the only are furnace 
in steady operation. In January three 


Heroult furnaces were commenced in England, | 


at Vickers Limited and Thomas Firth and 
Sons (Sheffield), and at Lake and Elliott's, 
Braintree, Essex. A Kjellin furnace, for 
demonstration and manufacturing purposes 
also, started at about the same time in 


Sheffield, and the output of England for 1911 | 


should amount to about 13,000 tons. A 15- 
ton Heroult furnace is working, or just about 
to do so, at Skinningrove, and is expected to 
turn out 200 tons per day. Kjellin induc- 
tion furnaces also have been working during 
this period satisfactorily at Vickers and at 
Jessop’s, in Sheffield, and an experimental 
Kjellin furnace at the University of Sheffield. 

The author then described briefly the 
chemical actions which take place during the 
refining, dephosphorising, and the desulphur- 
; ising of the steel in the bath. The action 
5 | takes place in two stages. In the first, 
which is the oxidation period, the carbon, 
silicon, manganese, and phosphorus are 
oxidised, and in the second, which is the 
deoxidising period, when the metal is dead 
a melted and the sulphur is eliminated. The 
first action is arrived at by adding to the 
aa 
of iron, which under the influence of the high 
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THREE-PHASE ROCHLING-RODENHAUSER FURNACE 


furnace and the induction furnace In the former the 


current flows inside the furnace chamber from one set of | 


carbon electrodes to another, either directly through a 
small air space, which intervenes between the electrodes 


of opposite polarity, as in the arc lamp, or indirectly from | 


one set of electrodes through the metal bath to the other 
In this latter method the electrodes which take the 
In 


set. 
current from the furnace are usually not of carbon. 


the induction furnace no electrodes are used, and the heat- | 


ing agent in the bath is not the actual supply current. If 
an alternating electric current is passed through a circuit 
in the neighbourhood of another circuit the former current 
induces a secondary current to circulate in the latter cir- 
cuit, without any contact being made between the two. 
This, the author explained, is the principle on whch the 


induction steel melting furnace is designed. The metal | 


charge is placed in an annular hearth, with the primary 
coil of many turns placed in the centre round a core of 
laminated iron. The bath of molten metal acts as a 
secondary circuit of a single turn. The current in the 


secondary is in ratio to the current in the primary multi- | 


plied by the number of turns in the latter. The secondary 
circuit acting as a resistance, the heat is thus produced in 
the charge itself wjthout contact with the electrodes. 


The author briefly described the best known examples 






temperature oxidise the carbon, silicon, and 
manganese, and remove the phosphorus as 
calcium phosphate. The slag after this 
operation is. removed from the bath, and 
further quantities of lime, and sometimes 
carbon, are added. This is the second 
stage, when the sulphur passes into the slag as calcium 
sulphide, which is not soluble in the metal bath. In 
| the open-hearth furnace this calcium sulphide would 
| readily be oxidised into calcium sulphate, which 
would combine with the iron to form sulphide of iron, and 
| so go back into the steel.. In the reducing atmosphere of 
| the electric furnace this cannot take place, so that it is 
| possible to remove the sulphur to almost any extent. 
The author concluded his paper with a statement to the 
| effect that for many purposes in steel making the electric 
| furnace is the furnace of the future, and that it is possible 
| to make steel equal to the best ever produced in Sheffield 
| at less cost than it can be done in the crucible. 
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DOCKYARD NOTES. 


THE new German battleship Prinz Regent Luitpold 
| formerly known as the Ersatz Odin, will be launched 
|in the middle of February. The other four ships of the 
| class to which she belongs will be fitted with Parsons 
| turbines and boilers of the Schulz-Thornycroft pattern. 








THE ships of the new German programme definitely 


field action which is obtained, a mechanical rotation of the | 


When constructed for single-phase working, the furnace | 


tration the side channels are shown surrounding the limbs | 
of the transformer, which merge into the wide open hearth 


The author gave the following statistics relating to the | 
electric furnaces in use :—In June, 1910, there were about 


furnace recorded, of which 29 were Heroult, 17 Girod, 13 | 
Stassano, 6 Keller, and 9 others. There was also one | 
furnace at Domnarfiet, Sweden, for the production of 2500 | 
tons of pig iron per annum ; also one in Norway and one at | 


each designed to produce about 7500 tons of pig: iron | 
Of the Heroult furnaces the total. capacity | 


1910 amounted to about 112,000 tons, | 
which is an increase of 63,000 tons over the | 


charge certain quantities of lime and oxide | 
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if necessary, and the shipbuilding programme has been 

reduced to about half, it is by no means improbable that 

the new ships will be complete in advance of the official 
| date, 


AccorpD1InG to the latest information, the two Chilian 
| battleships now being built at Elswick and Barrow respec 
| tively, will be of about 28,000 tons and have a speed of 
23 knots, with about 40,000 horse-power. Their normal 
coal supply will be a maximum of no less than 
3500 tons, with 450 tons of oil fuel. The armament 
| will be ten I4in. and twenty 4-7in., with four 2lin. torpeda 
ltubes. The length between perpendiculars will be 625ft., 
the beam 92ft. 6in. and the draught 28ft. 
| 
| 
| 
| 
| 


CONSIDERABLE mystery attaches to the new Japanese 
| battle cruisers Haruna and Kirishima, which are reported 
to have been laid down some time ago, the first at the 
Kawasaki yard at Kure and the second at the Mitsu 
| Bishi at Nagasaki. According to recent information 
they were reported to have been laid down some months 
ago. It would now appear that this referred merely to the 
confirmation of the order to build, and that they have 
| not actually been laid down, but are likely to be in the 
| course of the next month or so. These two ships are to 
be sisters of the Kongo, at Barrow, and the Hiyei, 
about to be built, at Yokosuka dockyard. 





cruiser Dupuy-de-Léme was _ recently 
This report was 
however, 


| THe French 

reported as having been sold to Peru. 
subsequently contradicted. It now appears, 
that she has been actually so sold, and she is being fitted 
out at Lorient, where she has been painted with a white 
hull and buff upper works, suggestive of the old-time 
painting of the United States warships. The Peruvians 
apparently are not enamoured of the grey which is now 
universal with the warships of all other nations. Nothing 
more has been heard of the alleged purchase by the Peru 
vians of the Jeane d’Are, 


Tue Chantiers de la Gironde at Bordeaux have received 
the order for a battleship to replace the Liberté, which 
was recently blown up at Toulon. No exact details 
have been published as to this ship, nor has attention 
been drawn to her. It appears, however, that she will 
be a sister to the new ships and carry ten 13-5in. guns 


THE mystery ship of the French navy is the old cruiser 
Descartes, which has been commissioned for a long cruise 
on the east coast of the American continent. It may 
be remembered that this cruiser was struck off the list 
| of the fleet some years ago and was about to be broken up, 

when the original Morocco crisis arose. She was then 
| hastily commissioned, and had not been long at sea when 
|a bad explosion occurred on board her. Repairs were 
eventually effected and she now seems to have taken 
on a new lease of life altogether. 


Tue Curtiss hydroplane has just arrived in France, 
to the order of the enterprising M. Paulhan, who proposes 
to deal with the ‘ype in France, It is interesting to 
note that Fabre, who was experimenting with a hydro 
aeroplane was the first constructor with whom Paulhan 
| associated himself after he gave up regular flying. He 
afterwards built two types of biplanes, then a triplane, 
and finally he associated himself with Tatin in the pro- 
duction of a monoplane, which was described and illus- 
trated in a recent issue of THE ENGINEER. Although 
one of the original Paulhans was immediately purchased 
by the British War-oftice, the type hardly came up to 
| expectations. At the same time, in the hands of so expert 
|a flyer as Paulhan, it is probable that the Curtiss hydro 
| aeroplane will soon find its way in large numbers into 

the French navy, which at present merely owns one 
aeroplane officially, that being the old pattern Maurice 
Farman, which is probably now more or less worn out. 


To the list which we recently gave of ships launched 
in 1911, the Italian scout Nino Bixio should be added. 
| It was originally intended to launch her this year, but 
owing to the war she has been somewhat accelerated, 
jand it now appears that she was put into the water 
on the last day of the old year. 
| ‘TENDERS are now out for the building of the new 
| hospital ship of the British Navy, the new ship being 
| about 400ft. long. 


Tue official figures of recent German speed trials in 
| the past year, which were quoted last week, have now 
| been modified. It is stated that the 20-31 knots of the 
| Helgoland was a misprint, it really being 20-81, which 
| brings her much nearer to her two sisters, although still 
| a little behind them. The speed of the Moltke, which was 
|nominally 29-7 and then dropped officially to 28-1, 
| has also undergone some revision, and the figures at present 
|stand at 28-4 knots with 86,000 horse-power. This, 
| however, appears to be only a mean of two short runs, 
| and on her six hours’ full power trials she appears only 
| to have made a mean, of 27-25 knots with 76,680 horse- 
| power. This is inferior to what the Von der Tann is re- 
| ported to have done. The trial, however, is reported to 
| have been run in bad weather, though bad weather ought 
|not greatly to affect so large a ship. Something must 
| be wrong somewhere. 





AT a recent meeting of the Birmingham branch of the 
| British Foundrymen’s Association ‘a lecture entitled 
| “* Some Facts as to the Action of Vanadium on Cast Tron * 
| wae delivered by Mr. J. Kent Smith, of Liverpool. Mr. 
| Kent Smith dealt with the subject more especially from 


of each type.. Among the are furnaces mentioned were | provided for at the present moment are the battleship | the point of view of the application of vanadium in com- 
He showed the best means 


the Heroult, Stassano and Girod, and the induction fur- 
naces described were the Kjellin and the Frick. The 
Réchling-Rodenhauser is a combination induction furnace 
having a large accessible central open hearth, which forms 
the working chamber for the various metallurgical opera- 
tions of refining and with which theside channels communi- 


cate, 


| Ersatz Brandenburg, the battle cruiser Ersatz Kaiserin 


| Augusta, two protected cruisers and twelve destroyers, | 


| which will be numbered from 13 to 24. These destroyers 
| are to be ready in 1913. The official date for the battle- 
| ships is 1915, which allows practically three years for 
As, however, German yards are perfectly 


| building. 


| merce to grey and chilled iron. ; 
of using vanadium in the commonly known processes of 
| foundry work, and emphasised the fact that the two most 
important effects of vanadium on iron were, first, its extra- 
| ordinary resistance to abrasive wear, and, secondly, that it 
| eliminated almost entirely the porosity difficulty so ofter 


In addition, the furnace transformer has secondary | capable of turning out a battleship in about two years, | met with in high-service castings. 
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RAILWAY MATTERS. 


As the result of a petition a poll of the electors of the 
urban district of Ramsbottom was taken Jast Tuesday 
on the proposal of the Ramsbottom Council to institute 
a system of railless trams. 





A REPORT recently published by the United States Geolo- 
vical Survey, dealing with the subject of the use of oil 
fuel on American railways, shows that 21,075 miles of 
railways in that country were traversed by engines burn- 
ing oil. ‘The total consumption for this purpose during 
the year 1910 amounted to 24,526,883 barrels, while the 
aygregate mileage travelled by oil-burning engines 
amounted to 88,318,497 miles, 


‘THE total number of new miles of track laid by electric 
lines in the United States and Canada during 1911 was 
1191 miles, as compared with a total of 1397 miles built in 
1910. California heads the list of States with 120 miles, 
and North Carolina and Illinois each built 104 miles. The 
new cars of all kinds ordered by the electric railways total 
4015, which is a decrease of 1466 from the number 
ordered in 1910, Of the total, 2884 were city passenger 
cars, 626 inter-urban passenger cars, and 505 freight and 
other cars. 

Ir was recently reported in Chicago that several of the 
steam railways terminating in that city were about to use 
a few of the Edison storage battery cars for suburban 
serviee. Among those mentioned were the Illinois Central 
tuilway and the Chicago Great Western Railway. In- 
quiry at the offices of these companies elicited a state- 
ment that the companies had not yet placed any orders for 
these cars, but were considering the question carefully, 
and that the limited clearances for overhead construction 
and for third rails made the freedom from these factors 
an important merit of storage battery cars. 


ADDRESSING the Chicago Real Estate Board at a recent 
luncheon, Mr. Ray Palmer, the consulting engineer who 
reported to the Commissioner of Public Works of Chicago 
on the subject of dangers to underground metallic struc- 
tures from corrosion due to the electrolytic action of 
stray electric currents, said that there was no cause for 
apprehension as to the result of eléctrolysis in Chicago. 
The city authorities were taking the necessary steps 
io meet the condition by requiring the electric railways 
to improve their return-circuit conditions to such an 
extent that the drop in the return circuit would not exceed 
a maximum allowable drop of 12 volts. Mr. Palmer ex- 
plained the electric. “‘ drainage’ system which he re- 
commended, 

THE electric express railway projected between Cologne 
and Diisseldorf, states the Electrical Review, appears to 
be approaching realisation. The track has been decided 
upon, The railway is purely a municipal line, to serve 
the passenger traffic between the two cities named. It 
is designed solely to serve the purpose of speedy transit. 
At first a twenty-minute service will be established, 
which is intended to be increased later to a ten-minute 
service. With regard to the Cologne section, it will be 
carried out by.Rhine firms. The course chosen is the left 
Rhine bank, the river near Diisseldorf being crossed by 
substantial bridges. The track is to be 35-4 kiloms. 
long, exclusive of 4-7 kiloms. within the purlieus of Cologne 
and Diisseldorf. 

Tue French railways ordered 535 locomotives last year, 
of which 365 were ordered from French builders ; 213 of 
the total were ordered by the Western State Railway, of 
which 50 were built by the North British Locomotive 
Company, Limited, and the remainder in France. Orders 
were given out for 493 tenders, of which 80 went abroad ; 
17,481 carriages and wagons were ordered, of which all but 
500 for the Nord were given to home makers. According 
to the Railway Gazette, the Western State Railway is, how- 
ever, at present considering the placing of a contract for 
6000 wagons with Russian builders, the reason being that 
the French makers are unable at present to guarantee the 
speedy delivery required, whilst the Russian works in 
question have French capital at the back of them. 


WHEN the development of the rail motor car first took 
practical shape in this country it attracted a great deal of 
attention. To-day, when the motor services have for 
long been acknowledged as a representative feature of 
railway operation, less is said and written on the subject, 
hut it remains the fact that these cars are daily performing 
a large aggregate mileage which by no other means could 
he so well and economically worked. The system of opera- 
tion employed is such that with the improved cars now 
available work of a station-to-station character over quite 
long distances on the main line can be undertaken, and a 
considerable train mileage saved, while both here and on 
branch lines serving sparsely populated districts operating 
costs are much more proportionate to the paying loads 
than could possibly be the case with the ordinary type of 
train. The indications are all in favour of an extension 
of the rail motor car and motor train services, and it seems 
probable that to some extent they will act for a time as 
«a go-between where the substitution of electric for steam 
traction is contemplated. 


AT the annual meeting of the Engineering and Scientific 


Association of Ireland, in Dublin, Mr. George E. Shanhan,, 


the president, said there was a certain amount of stagna- 
tion in construction at the present time—as a matter of 
fact, they had the smallest year on record, only 18 miles of 
new railways having been opened in Great Britain, and not 
a single mile in Ireland. What was worse was that there 
was no immediate prospect of improvement in that respect 
in the near future, although there were parliamentary 
powers in existence at the present moment for at least 
four railways in Ireland, namely, Sligo and Arigna, Kil- 
kenny and Athy, Collooney and Belmullet, and Newry 
Keady and Tynan. In addition to these authorised rail- 
ways, two small branches were projécted with the object 
of connecting the Castlecomer coalfields with the Great 
Southern and Western Railway. He added that 1500 
horse-power might be taken as about the limit for steam 
locomotives, whereas there were many electric locomotives 
of 4000 horse-power in constant use at present, thus prov- 
ing that electric locomotives were capable of hauling 
heavier loads than steam, and of ascending gradients with 
greater ease, 








NOTES AND MEMORANDA. 


THE author of a paper read in America considers that 
the total costs of a transmission system, for distances 
up to ten miles between generating station and. sub 
stations, are practically a minimum when the trans- 
mission voltage is 11,000. Any further increase iti voltage 
does not seem to be justified from the standpoint of 
economy or cost of transmission system, including that 
of cables and conduits. 


It is reported from Queensland that tin mining has been 
abandoned at the Glen bismuth mines there, on account 
of the narrowness of the veins and the fact that bismuth 
gives tin a crystalline structure. The production of bis- 
muth in Australia seems to have been rather variable 
during the last few years, ranging in Queensland from 6.3 
tons (valued at £1806) in 1907 to 21.0 tons (valued at 
£9708) in 1910, while the production of New South Wales 
(which amounted to 55.8 tons in 1905) seems to have 
gradually decreased from 16.3 tons (valued at £5268) in 
1907 to 6.4 tons (valued at £2004) in 1910. Metallic bis- 
muth was worth about 6s. to 7s. per pound in 1910 in 
Europe and the United States. 


In an article which appeared in a recent issue of the 
Electrician, Mr. G. Vallauri describes a device for doubling 
the frequency of alternating currents. The original: or 
low-frequency current is passed through the primary 
coils of two static transformers. These are also wound 
for continuous currents..* The action ‘of a continuous 
current is to alter thezshape of the alternating wave, 
making it unsymmetrical. The two transformers being 
oppositely wound,*the wave is oppositely displaced, and 
hence the resultant wave—generated in the common: 
secondary coil wound on both transformers, which re- 
produces to an altered voltage the waves of the primary— 
has twice the frequency of the primary low-frequency 
supply. The resultant wave-form seems to be fairly 
good, but it yet remains to be seen whether this device 
can give satisfactory commercial results. 


A REPORT on the explosion of a fuel economiser has re- 
cently been issued. The explosion was caused by the failure 
of a cast iron cross bar through which the bolt for securing 
one of the tube sight hole caps was passed. The cross bar | 
was a three-legged one, and, from theappearance of the | 
fracture after the explosion, it must have been broken for 
some considerable time, being held in position by friction 
only. It ultimately became slack by vibration, and, falling 
away from its position, the cap was blown off by the pres- 
sure within the economiser. This method of securing 
externally fitted caps to economisers, the engineer surveyor- 
in-chief points out, is not a desirable one. The economiser 
was, however, about twenty-nine years old, and the method 
has been practically discarded by makers of the newer type 
of apparatus. But, the report states, where already fitted 
every care should be taken by those responsible for the 
upkeep of the apparatus to see that the castings are sound 
and securely fixed in position. 


THE slip of water meters was tested last year in connec- 
tion with a water waste survey of portions of the city of 
Milwaukee made by the city’s Bureau of Economy and 
Efficiency, under the direction of Mr. Ray Palmer. The 
results obtained from various tests on meter’ of about in. 
average size, made by Mr. Otto Poetsch, showed the aver- 
age slip for 3431 meters of the piston type to be 3.15 per 
cent., and the average for 1955 dise meters 0.6 per cent. 
The plunger type meters had been in service from fifteen 
to twenty-three years at the time the tests were made, 
and none of them had been out for repairs within the last 
five years. The disc meters had been in service about 
ten years, and had not been out for repairs for the last five 
years. A mean value for slip of meters, based on these 
results, would be between 14 and 2 per cent., according to 
Mr. Palmer, but as these meters were the oldest in the 
service this value is said to be somewhat too large. On 
the basis of the test a slip of 1 per cent. is considered a 
fair value to apply as an average throughout the city. 


AccorpDINncG to Nature, Mr. E. L. Chaffee, of the Jefferson 
Physical Laboratory of Harvard, has devised a system 
which produces undamped electrical oscillations of ex- 
tremely high frequency with greater regularity than any 
of the systems at present in use in wireless telegraphy or 
telephony. In principle the method stands intermediate 
between the methods of Poulsen and Wien. A direct- 
current generator of 530 volts is connected through variable 
resistances and inductances, and through the primary coi! 
of a closely coupled oscillation transformer to the oscilla- 
tion gap. This consists of two parallel plates of 1 or 2 
square centimetres area, 0.07 mm. apart, the anode being 
of copper or silver and the cathode of aluminium. . Both 
anode and cathode are water or air cooled, and are sur- 
rounded by moist hydrogen at atmospheric pressure. 
The primary of the transformer and the spark gap are 
shunted by an air condenser, and another is placed in series 
with the secondary of the transformer. Both admit of 
variation to secure syntony. A thorough examination 
of the secondary oscillations has been made by means of 
the Braun tube oscillograph. 


In a leading article on “‘ The Electrical Vehicle,’ which 
appears in the Electrical Review for January 26th, attention 
is directed to the great strides that have been made in 
America in connection with the use of road vehicles worked 
with storage batteries. It would appear that the commer- 
cial electric vehicles in use in the States for every kind of 
service number about 7000, and represent an income to the 
electricity supply companies of about £600 a week. They 
are said to constitute probably one-third of the ‘‘ motor 
trucks ” in service in the United States, and if they increase 
in number at the present rate of expansion, in two years 
more they will contribute over £60,000 a year to the central 
stations for battery charging. Each of these commercial 
electromobiles consumes from 4000 to 12,000 killowat- 
hours per annum, and the economical working of the 
vehicles is leading to their rapid multiplication. Our 
contemporary directs attention to the fact that if 
the electric vehicle can give such satisfactory results in 
America, there is no reason why it should not do the same 
in this country, and it is urged that some endeavour 
should be made to develop this particular form of locomo- 
tion, and so create what would be practically a new field 





for the electrical trades, 





MISCELLANEA. 


THE Electrical World announces that a committee has 
been appointed to carry out a thorough study of methods 
of resuscitation from electric shock, and to prepare a set of 
rules for their application. The committee includes 
members of the American Medical Association, the 
National Electric Light Association, and the American 
Institute of Electrical Engineers. It is suggested that the 
scope of the inquiry will be made international in character. 
The rules will be issued by the National Electric Light 
Association, 

In the earliest foundry practice, states the American 
Machinist, cores were made from mixtures containing 
no artificial bonds. A sand was chosen containing enough 
clay to hold the grains together when dry, and if this 
showed a tendency to stick to the casting, some sawdust 
or other carbonaceous material was added to the mixture, 
causing it to fall to pieces next to the casting more easily 
and clean out better. It is probable that the first artificial 





| core binders used were rye and white flour and pea meal, 


and there are also records of the use of sour beer. 

NIcKEL steel for bridges of short as well as long span is 
being used in Germany. The first case was on the Har- 
burg bridge over the Elbe in 1908, where only a few parts 
subjected to heavy strain were made of the metal. It was 
used for the main trusses of a single-track bridge of 103ft. 
span on the Oberhausen-Dorsten Railroad in 1910. These 
trusses were I16ft. deep. The stiffening trusses of a sus- 
pension bridge at Kiel, 387ft. long and 9ft. deep, were made 
of this metal. The double-track structure across the 
Rhine-Herne Canal, near Oberhausen, has recently been 
constructed of nickel steel; it is 200ft. long and 25ft. 
deep. From 2 to 2} per cent. of nickel is used. 

In his report on the local tin mining, Mr. Meadows 
Frost, adviser to the Perlis Government, writes :—‘* The 
mining is most peculiar, the ore being found in under- 
ground streams and hollows in the limestone range which 
separates Perlis from Setul. People who have been all 
over Perak and the other States of the Federation unite 
in saying that the Perlis mines are unique. The miners 
have followed up an underground stream for over three 
miles, the entrance to which is through a steep funnel, 
down which the coolies crawl for a quarter of a mile 
before reaching the stream in which the ore is found, 
and which opens out at different places into large caverns. 


Up to now, according to Eastern Engineering, the manu- 
facture of wood pulp for paper-making has not been intro- 
duced into Eastern Siberia, but there are very large 
supplies of spruce and fir along the sea coast which could 
be utilisable for this purpose, being, on account of the 
climatic conditions, unsuited for cutting as timber. Water 
power is obtainable nearly everywhere along the coast 
from the streams flowing down from the Sikhota-Allin 
mountain range. On the other hand, these streams are 
very frequently inaccessible for industrial purposes on 
account of the scarcity of harbours. Aspen can be ob- 
tained in large quantities for from 44d. to 5d. per cubic 
foot, alongside vessels at Vladivostok. 

SEVEN or eight years ago a plant was established at 
La Demie Lune, a suburb about four miles from Lyons, 
for making glass paving material. After many experi- 
ments carried out at the factory, the manufacturer 
applied to the Lyons municipality for the right to make 
a trial on one of the chief thoroughfares. The necessary 
authorisation was granted, provided that the inventor 
would bear the entire expense of the undertaking. The 
place chosen for laying the glass pavement was a section 
of the Place de la République, where traffic of cabs, 
automobiles and wagons of all kinds is very heavy. The 
glass bricks remained in place for less than two years, 
and were then taken out, as they were in very poor con- 
dition. The edges were all broken, and in many cases 
the blocks were split through and through. The opinion 
of. officials at that time was to the effect that this glass 
pavement could be used under favourable circumstances 
for footpaths, but not for the middle of streets. 

A SOMEWHAT unexpected developmen thas taken place 
as regards the construction of the pier at Kinninnie Point, 
to be used in connection with the Admiralty Explosives 
Works at Crombie. Years ago the bed of the firth on the 
site of the pier was bored for the purpose of ascertain- 
ing the nature of the strata. On the information disclosed 
by the bores the schedules for the contract were based, 
and were issued some months ago. Many large firms both 
in Scotland and England tendered for the work, which, 
it was believed, would cost £100,000, as the pier is to be 
2000ft. long, and is to be constructed of ferro-concrete 
slabs and piles. Now, however, it is believed, after the 
tenders have been received and the announcement of the 
successful contractor was daily expected that the Admiralty 
has decided that the letting of the contract will not be 
settled at present. Boring operations have again been 
begun at the Point, and it is understood that new specifica- 
tions, based on the knowledge obtained by this second 
testing of the bed of the Forth, will be issued. 


Ir is reported that the German Imperial Post-office is at 
present building a central station at Fulda for the wireless 
transmission of the time. The sphere of action of this 
station is to include the whole of Germany, and the electric 
waves sent out from the station are to control simul- 
taneously the movements of all the public clocks in the 
country. A tower for the antenna, 100 m. high, 1s to be 
erected for this purpose at Fulda. Every minute one of 
three standard clocks in the central time station will cause 
an impulse of high potential current to charge the antenna, 
which will then send out electric waves. The receiving 
clocks seattered over the whole of Germany will be moved 
on every minute by these electric waves. The clocks are 
to be insensitive to foreign electric waves, so that all dis- 
turbances, even such disturbances as could be caused by 
atmospheric waves, will be prevented. It is stated that 
by the continual control of the clocks correct time will be 
shown up to a thousandth of a second. As the amount of 
current consumed is very small, and the costs of main- 
tenance are low, the rents for the clocks will be very small. 
As the number of clocks hired increases the rents will be 
reduced, because it makes no difference whether the time 
is transmitted to thousands or hundreds of thousands of 
clocks. The responsible body at Fulda has already com 
menced negotiations with customers. 
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LOTSCHBERG RAILWAY—LOCOMOTIVE WITH BOGIES AND MOTOR 


( For description see page 116) 
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The Fatigue of Metals and Workshop Testing. 
| 


ALTHOUGH it is over forty years since Wéhler pub- | 
lished the results of his wonderful researches on the | 
fatigue of metals, and in spite of the fact that his | 
experiments and deductions have in the interval | 
received continuous confirmation and extension, it | 
remains certain that the large proportion of engineer- 
ing design is practically unaffected by the various 
“ laws ”’ governing the endurance of metal which have 
been deduced from these investigations. It is true j 
that the average engineer fully believes in the reality 
of the phenomenon which we call fatigue, although 
if he did not, we may remark, he would still find him- 
self in good company. It is equally true that he is 
now sufficiently educated in the subject to recognise 
that failure by fatigue is a well-marked and fairly 
common occurrence.. He may not have very clear 
ideas as to the precise cause of fatigue, but he realises 
that its existence can have serious consequences in 
practice. But beyond arbitrarily increasing his factor 
of safety to an extent which past experience would 
indicate as sufficient, he rarely takes cognisance of 
the theory of fatigue when designing parts which will 
have te withstand repeated loadings. It has long been 
taught that the proportions of parts subjected to a 
steady load should be based on the elastic limit of the 
material employed. Equally so, we are told, should | 
we base the design of elements called upon to resist 
varying and repeated stresses on what we may for 
convenience designate as the Woéhler strength of the 
material. Neither doctrine, although generally 
accepted, has been widely adopted in practice. The | 
old criterion, the ultimate strength, is still almost 
universally adhered to, and we do not believe it will be | 
departed from until such time as we have devised | 
ready means for the commercial determination of the | 
rival factors. 

As regards the determination of the Wohler 
strength, several attempts have already been made 
to bring it within the scope of ordinary workshop 
routine. The object sought is to find the number of 
reversals or applications of a given stress which a 
specimen will bear before fracturing. There are two 
obvious ways whereby this tedious laboratory experi- 
ment might be so accelerated as to permit of its 
becoming a common workshop test. We might, in 
the first place, apply a repeated stress to the specimen 
of a higher value than is customary in the scientific 
investigator’s laboratory. Secondly, we might use 
the same low stress or range of stress but greatly 
increase the speed at which it was applied. Some | 
years ago Professor Arnold ‘devised a machine to 
fulfil the first condition. He applied a stress to the 
specimen outside the range of elasticity instead of 
within it, as was previously customary. Asa result he 
was able to test the material in a few minutes’ time 
instead of requiring a matter of hours and days. But 
in place of getting, as he had hoped, a reflection of the 
Wahler test, he found that everything was changed, 
and that his results bore no relation whatever to those | 
which would have been obtained from the same | 
material in a Wohler machine. Indeed, a good 
Wohler test steel was pretty certain to be a bad 
Arnold test material and vice versa, and, in short, it 
soon became clear that Professor Arnold’s machine 
was not solely concerned with the Wohler strength 
of the material, but gave results whereon other quali- 
ties, such as brittleness, had an important influence. 
Capt. Sankey in his ingenious hand machine carried 
the same idea even further. The second method of 
adapting the laboratory experiment to the conditions 
of the works test room, namely, ordinary low stresses 
and high. speeds, has, as we record elsewhere in this 
issue, recently been tried by Dr. Bertram Hopkinson. 
Utilising an alternating-current electro-magnet as the 
source of the applied stress, he has been able to make 
as many as 7000 reversals of stress per minute, 
instead of 2000 or so, the highest speed hitherto used. 
Whether or not speed effect is present or absent, we 
might reasonably expect that this machine would 
give us a reflection of the Wohler strength, and that, 
a priori, the test would be completed in about two- 








sevenths of the time occupied by the slower machine. 


As a result of experiment, Dr. Hopkinson finds that 
at the high speed adopted there is a very distinct 
speed effect, and that with the same applied stress 
the higher the speed at which it is applied the greater 
will be the endurance of the specimen. This in itself 
does not prevent the machine from giving a true 
reflection of the ordinary Wéhler test. Indeed, the 
presence of the speed effect would simply move the 
‘* stress-repetitions ” curve horizontally to the right, 
so that where Professor Arnold’s machine failed Dr. 
Hopkinson’s succeeds. But from the workshop 
point of view the total time occupied by the test is as 
important as the accuracy of the reflection. In this 
matter Dr. Hopkinson’s machine presents a curious 
paradox. For in spite of the fact that he has more 
than trebled the rate at which the load is applied, the 


| actual time occupied by the test is not reduced but 


greatly increased. The explanation of this lies in the 
fact that what we gain by applying the load more 
quickly is more than balanced by the increased 
endurance due to the speed effect. Thus precisely 
where Professor Arnold’s machine did succeed Dr. 
Hopkinson’s fails. 

Such being the state of affairs at the present 
moment, it does not seem likely that the Wéhler test 
will for some time yet be undertaken anywhere else 
than in the laboratory of the investigator, with plenty 
of leisure on his hands. As a factor in commercial 
testing it awaits the advent of some practicable 
machine which will be capable of giving quickly a 
true reflection of the characteristic in question, and 
of that characteristic alone. Whether or not the 
evolution of such a machine would repay the labour 
devoted to it is quite a different matter. After all, 
the true function of testing is to discriminate between 
good and bad material. The final judgment on the 
suitability or otherwise of the stuff for a given duty 
is a matter purely for experience, and is not settled 
by the behaviour in any particular testing machine. 
As a means of making the required discrimination the 
Wahler test has yet to be shown to be superior to 
the much simpler Arnold test, or for that matter, to 
the ordinary tensile test of the workshop. 


Models. 


THERE is a small institution known as the Society 


| of Model and Experimental Engineers, which has as 


its president Mr. Percival Marshall. It has been in 


| existence some twelve years, but its first presidential 


address has only just been delivered. Under the 
title of ‘ Model Engineering: Past, Present, and 
Future,” Mr. Marshall reviewed the history of the 


/making of mechanical models, and prophesied a big 


future for a craft on which amateurs alone spend at a 
low computation £100,000 per year, and in which one 
professional firm turns out no less than 2500 models 
every twelve months. 

We believe this is the first presidential address, in 
this country at least, which has dealt wholly with the 
making of models, and we can imagine that, its author 
would have hesitated to bring such a subject before 
any other institution than that over which he presides. 
Model making, it must be acknowledged, is rather 
looked down upon by the practical engineer, who is 
prone to consider it merely a form of toy-making. In 
some hands and in some ways it is no doubt never 
raised above that level; but in other hands model 
engineering differs only from practical engineering in 
scale, and when intelligently carried out involves 
as much brain work, and as good brain work, as 
full-sized engineering. It reaches, no doubt, its 
highest point from this aspect in the hands of 
amateurs, who have not only to design their 
models, but have also to design the tools with 
which they can be made. To anyone who knows the 
usual limitations of the amateur’s workshop it is 
unnecessary to say what that means. It involves 
frequently scheming to make a lathe serve the whole 
purpose of a dozen machines; devising special 
appliances to deal with parts beyond the capacity of 
the existing plant; consideration affecting the best 
nature of metal to employ and the correct propor- 
tioning of parts which it is impossible to render to the 
correct reduced scale; and so on.. Of the educa- 
tional value of such work we cannot speak too 
highly, and whilst there is no better recreation 
for the adult engineer, there is no better training 
for the hand and eye and mind of the young 
engineer than his miniature workshop affords. 
He should be encouraged to start with as few 
and as simple tools as possible, and to make 
what he requires as circumstance demands. The 
amount of ingenuity that may be expended and the 
skill that is required to design and make a tool delicate 
enough and accurate enough for model work are not 
less than are exercised in the making of the tools for 
the construction of a locomotive or a big gun. Model 
makers have a little paper of their own, and if any 
mechanical engineer who has, as so many do, felt a 
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predisposition to despise model engineering, let him 
but ook through a few volumes of that publication, 
and he will be forced in honour to admit that the 
knowledge of mechanical engineering which it 
displays generally equals, frequently surpasses, 
that his best draughtsman can give him. But 
to this aspect of model making Mr. Marshall 
did not pay so much attention as to the value that 
models have proved to the inventor. There he was 
on very safe ground, for with suchynames as New- 
comen, Watt, Murdock, Nasmyth,/and—greatest of 
all model makers—Maudslay, he could not but appeal 
to the most indifferent hearer. We have laid special 
stress upon Maudslay’s name, because his private 
workshops whence his beautiful models emanated 
may be regarded as the birthplace of modern machine 
tools. It was on the little lathe at which he and 
Nasmyth in later years worked, that the principle of 
screw-cutting was first applied to a slide rest, and it 
was in that little shop, too, that Nasmyth made the 
first milling machine, a machine designed for the 
manufacture of the thousands of little nuts which 
were required for the model engines of her Majesty’s 
ships. But what steam engineering owes to New- 
comen, who is reported to have worked on a model 
Savery engine, and Watt, who we know conceived the 
historical invention of the separate condenser after 
repairing a model Newcomen engine—which, by the 
way, he at first regarded asa “ fine plaything ”— 
it is impossible to estimate. The whole subse- 
quent history of steam engineering hangs upon those 
two steps—the introduction of the piston, due to 
Newcomen with acknowledgments to Papin, and the 
invention of the separate condenser, due to Watt and 
first made in the form of a very crude model. Indeed, 


the model has always been the handmaiden of the | 


inventor, and always will be. Mr. Marshall referred 
to Froude’s experiments with model ships. They 
have afforded us many valuable laws on liquid resist- 
ance, just as Mr. Lanchester’s experiments with 
model aeroplanes have provided us with an exact 
science of the stability of flying machines. Indeed, 
if we take that branch of model engineering we find 
it crowded with examples of direct utility to the 
manufacturer. Models of girders, roofs and floors are 
made for tests to destruction, models are made of 
dams to show thestresses dueto water pressure, models 
are made of valve mechanism to assist in the adjust- 
ment of valves; and so onandso‘on. But in such 
cases the model has almost ceased to be a model in the 
accepted sense of the word, and we are not sure that 
it is rightly included under the head of model engi- 
neering. 

Mr. Marshall concluded the part of his address 
which we are discussing with the following passage :— 
“The most important development which, I think, 
should be looked for in the near future is a fuller 
recognition of the value of models for educational 
purposes. We already have the magnificent collec- 
tio of models at South Kensington, to which I have 
previously referred, and there is a good, though 
smaller, display to be seen at Edinburgh. I am 
hoping that the time will come when no industrial 
town or district will be without its own museum of 
models relating to the manufactures it carries on. At 
Glasgow, Newcastle, Liverpool and Southampton, 
for example, there should be a gallery of models repre- 
sentative of shipbuilding and marine engineering ; at 
Manchester, and in Leeds or Bradford, there should 
be a public exhibit of models of textile machinery ; 
of locomotives at Crewe, Derby, Swindon, and Don- 
caster ; and corresponding museums in other centres. 
Such displays would not only serve to familiarise the 
general public with the nature of the industries on 
which the prosperity of the town or district depended, 
hut would be most valuable in the education of the 
rising generation, and as a source of reference and 
stimulation for those with inventive minds.” Then, 
after advocating a use of models even in elementary 
schools, he concludes :—‘“‘ This increasing recognition 
of the educational value of models will, no doubt, 
lead to a corresponding increase in the encouragement 
given by parents to their boys in the pursuit of model 
engineering as a hobby—an encouragement which 
cannot prove otherwise than beneficial to the nation 
as a whole.” In all of this we are heartily in agree- 
ment with him. 


Our Lost Supremacy in Steel Exports. 


THE comparative retrogression which the British 
iron and steel industry has now experienced in the 
markets of the world recalls forcibly to the mind 
the observation which was made a few years ago 
by a prominent steel maker, who, in referring to the 
increasing invasion of Great Britain by semi-finished 
steel from the Continent of Europe, threatened to 
retaliate by dumping English steel of a similar kind 
on certain European markets. There is no reason to 


doubt that the remark was not intended seriously at 








the time, but the scheme could only have been carried 
into effect at a loss, as British steel makers do not 
possess a protected inland market, where the prices 
realised would allow of the exportation of a quantity 
of partly manufactured steel at less than the cost of 
production. The prime costs for billets, for instance, 
were put at four pounds sterling per ton before the 
Tariff Committee at Washington, a few years ago, 
and a similar sum was set forth before the Syndicate 
Inquiry Committee in Germany as being the cost in 
that country about the same time, although the cost 
may be less in Germany now, in consequence of in- 
creasing bulk production and the growing utilisation 
of blast furnace and coke oven gases in connection 
with the manufacture of iron and steel. At any rate, 
considerable reticence is manifested with regard to 
the publication of data respecting the actual cost 
of producing either pig iron or raw steel. Whatever 
the figures may be in any of the leading countries of 
output, it is only those particular countries which 
have protective tariffs and, consequently, high inland 
prices that are able to export steel at rates which may 
not yield any profit, but may actually result in a loss 
under certain conditions of trade. The combination 
of the home business at high prices and the export 
trade at any prices obtainable, as is now well known, 
results in large profits on the total turnover. But 
British steel makers are not so circumstanced as to 
be able to adopt such a policy, and the threatened 
dumping of partly manufactured material abroad has 
not been carried out. On the other hand, the dump- 
ing of foreign steel in the United Kingdom has assumed 
greater proportions, having amounted to the record 


total of 1,764,000 tons in 1911, or 397,000 tons in | 


excess of the preceding year. It is significant, too, 


that about one-half of the tonnage imported last | 


year consisted of semi-finished steel, but it is still more 
significant to observe that most of the remainder 
represented purchases of manufactured iron and steel. 

It was shown in this journal some time ago that the 
British iron and steel industry had lost, or was losing, 
the first position in the export markets of the world. 
There is now no longer any doubt about the matter. 
When referring to the respective exports of the United 
Kingdom, the United States, and Germany in 1910, 


we pointed out that the last country had surpassed | 


the first-mentioned country by a fairly considerable 
tonnage, but it was suggested that the real test of 
competitive capabilities would take place in 1911. 
The statistics are now available for last year, and it 
has, unfortunately, to be admitted that the British 
export trade supremacy in iron and steel has passed 
away, probably forever. The Board of Trade returns 
indicate that the exports of iron and steel in 1911 
amounted to 4,519,000 tons, as contrasted with 
4,588,000 tons in the previous year, being a reduction 
of 69,000 tons. Although the tonnage exported last 
year was much greater than that in 1909, and the 
decrease in 1911 as compared with 1910 was not 
extensive, the diminution has to be taken into con- 
sideration in conjunction with the imports, which, as 
previously shown, experienced a very large increase. 
It is thus found that on the balance of imports and 
exports the United Kingdom incurred a loss of 


466,000 tons in 1911, as against the previous year. | 


On the other hand, the exports from Germany in 
1911, after making deductions for rolling stock and 
other items not included in the British iron and steel 
returns, amounted to approximately 5,177,000 metri- 
cal tons, as compared with 4,668,000 tons, or an 
increase of 509,000 tons. As, however, the imports 
advanced by 49,000 tons, the total clear gain secured 
by Germany last year is represented by 460,000 tons 
on the balance of imports and exports. The most strik- 
ing results amongst the three leading countries of pro- 
duction were, however, obtained by the United States. 
According to the figures for the eleven months ended 
with November, the exports were 604,000 tons higher 
than in the corresponding period in 1910, and if no 
further augmentation took place in December the 
figures for the whole of the year would be 2,144,000 
tons, as contrasted with 1,540,000 tons in 1910. At 
the safne time, the imports have declined by 234,000 
tons, and the United States therefore exhibit on the 
balance of trade the unprecedented advantage of 
838,000 tons, or nearly twice the gain attributed to 
Germany in 1911. 

It is exceedingly regrettable to find from the figures 
quoted that the United Kingdom has now been rele- 
gated to the second position as an iron and steel 
exporting country, whilst at the same time we have 
become the largest individual purchaser of foreign 
semi-finished and manufactured iron and steel. It 
is true that our imports of billets, sheet bars, &c., 
will probably undergo a large diminution as soon as 
the two or three new steel works now in course of 
construction are completed—in perhaps a year from 
the present time—but even imports of semi-finished 
material are preferable to an increasing requisition 


ou Sore —_——......, 


of manufactures from abroad, as is shown by the 
Board of Trade returns for 1911, seeing that the 
former, at all events, provide work for the finishino 
mills, whereas the latter generally pass directly into 
consumption. But let us take one item of the export 
trade, namely heavy rails. In this commodity 
British steel makers were absolutely supreme before 
they consented to join the International Rail Syndj- 
cate. Since that time fresh competition has arisen 
in various parts of the world, and the British exports 
have now sunk to the third position in the trade, 
which was represented by 370,000 tons in 1911. But 
why should the operation of the syndicate haye 
so largely reduced the British share whilst. jt 
has increased that of Germany and the United 
States, both of which are constituents of the syndi- 
cate, to 520,000 tons in the case of the former in 19]| 
and to 398,000 tons in that of the latter down to the 
end of last November ? Export prices have certainly 
been kept’ fairly steady undér the activity of the 
syndicate, but the steadiness can scarcely compensate 
for the decline in the British exports from 604,000 tons 
in 1903 to 370,000 tons last year. If this is the effect 
of international agreements, it is fortunate that the 
scheme proposed on behalf of the United States Stee! 
Corporation for the division of the iron and steel trade 
of the world has been abandoned or allowed to drop, 
If any understandings are necessary—and they 





certainly are—they should be concluded among 
British steel makers themselves ; otherwise the con- 
tinued lack of an organised system for defence ay ainst 
| foreign competition will probably cause them to lose a 


| further share of the export trade. 
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Stability in Aviation. By G. H. Bryan, Sc.D, F.R.S, 

London: Macmillan and Co., Limited. 

THE author of this volume, as is well known, is 
strongly of opinion that the science of aeronautics 
affords one of the most promising fields for mathemati- 
eal research. Professor of Pure and Applied Mathe- 
matics in the University College of North Wales, he 
holds that the practical side of aviation has fulfilled 
its duty for the time being in demonstrating that 
| flight is possible, and that to avoid further unnecessary 
loss of life the aviator should cease flying until such 
| time as the mathematician shall have investigated and 
solved the numerous problems connected with the art. 

The volume now before us may be taken as Dr. 
Bryan’s initial attempt to carry out his opinions. 
He has, of course, previously dealt with aeronautics 
from the mathematical point of view, as, for instance, 
in his papers before the Royal Society in 1903 and 
before the British Association in 1910. But this is, 
we believe, the first time he has embodied his work in 
book form. The present volume is intended to be 
‘““an introduction to dynamical stability as applied 
to the motions of aeroplanes.’’ The author starts 
by writing down the general equations of motion 
for an aeroplane under the action of gravity, propeller 
thrust, and air resistance. From this he passes on to 
consider the equilibrium of the machine under the 
action of small deflecting forces. He establishes 
certain conditions which must be fulfilled if the equili- 
brium is to be stable, and then examines the stability 
of various systems of planes in the light of his results. 
His general conclusion is that there should be no difti- 
| culty in securing inherent stability, both longitudinal 
and lateral, in an aeroplane, by means of suitably 
placed auxiliary surfaces rigidly attached to the 
| machine. 

Such, very briefly, is a summary of Professor Bryan's 
work. Criticism of its details we may very well leave 
to others. From the purely mathematical point of 
view, the book is interesting, and fellow mathemati- 
cians will doubtless give it a”hearty welcome. But 
because it is written in the manner we have indicated, 
it will fail to attract the practical constructor of aero- 
planes. We do not for a moment suppose that aero- 
nautical progress will be influenced by it one way 
or the other. No matter how much Professor Bryan 
and those of his school would like it otherwise, the 
fact remains that the present and the future of 
aeronautical science are in the hands of practical men. 
Such men distrust mathematics. And in this par- 
ticular subject it is well that they should. ‘Too many 
assumptions have to be made to bring the disorderly 
conditions of the atmosphere within the ken of mathe- 
matics. But even making the numerous assumptions 
which he does, the mathematician cannot avoid 
extremely cumbersome expressions and abstruse 
formule. Thus it may well be that the tiniest slip 
in the working, if undetected, will change the whole 
result. A minus sign written for a plus will cause the 
really unstable to appear stable. There is no such 
source of possible error in practical work, and further 
we are never in doubt as to what influence our assump- 
tions have on our result. There are, of course, legiti- 
mate fields for the exercise of mathematics. But all the 
refinements of the calculus and the theory of determi- 
nants will never, in our opinion, succeed in unravelling 
the outstanding problems of aeronautics. If they 
do, then it will only be to find that years ago practical 
men had already solved them for themselves in their 
own “ groping, unscientific ” manner, 
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IMPROVED STEAM TRACTOR. 


Amona those who entered for the War-office trials for 
steam tractors in 1909 were Allen and Simmonds, Limited, 
of Reading. Very short notice indeed was given of the trials, 
and owing to this fact and because it experienced some 
slight delay in manufacture, this firm did not quite finish 
its tractor in time 


| firm’s patented 


a fate shared by a good many makers | 


for the same reasons, only two or three actually putting | 


in an appearance. Since that time Messrs. Allen and 
Simmonds have been engaged in perfecting their engine, 
and we are now enabled to put a description of it before our 
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Fig. 1—DETAILS 


readers. It is shown in the accompanying engravings 
and possesses several novel features. 

The actual engine was built for Messrs. Allen and 
Simmonds by Taskers, Limited, of Andover, only the special 
accessories which constitute the novelties having been 
added by the former firm. The engine has cylinders 
4jin. and 63in, in diameter, with a stroke of 9in., and the 
boiler is designed for a working pressure of 210 Ib. on the 
square inch. The hind wheels are 4ft. 6in. in diameter 
by 9in. wide, and the front wheels 3ft. 2in. in diameter by 
on, wide. Three speeds are fitted, all having machine 
cut gearing, and the whole is covered in with an awning. 

lhe conditions for the War-office trials were that the 
tractors should be capable of carrying sufficient water 
and coal to enable them to haul a load of 8 tons a distance 
of 100 miles without any replenishing. It was these con- 
ditions which led to the introduction of several of the 
accessories mentioned. In the first place, the engine 
Which is mounted on springs at the front and back, and 
views of which are given above, has three water tanks, 
one each being placed forward, and the usual tender tank 
at the back. Extra coal bunker capacity was also pro- 
vided. These, however, by no means complete the list 
of additions. First of all, we may mention Allen’s piston 
Tings and piston valves in both cylinders and Allen’s com- 
bustion furnace bars, These articles are too well known 


OF THE CONDENSER 


to ‘need any further description. Then there were the 
air condenser and patented draught 
gear. It is to these two that we would specially direct 
our readers’ attention. 


To begin with the air condenser. This is a very simple 


contrivance, and it is arranged above the top of the engine 


and under the awning. Its actual construction is shown 
in Fig. 1, and its working will be readily understood with 
the aid of this drawing and of the sketch, Fig. 3. The 
latter is entirely diagrammatic, and is not in any way drawn 
to seale, but a consideration of it will render the working of 
the apparatus quite clear. The condenser is built up of a 











examined, the distance pieces are %in. thick, while the 
frames are about lin. deep and 6in. wide. In the smaller 
space, which is intended for exhaust steam, there is inserted 
from end to end a thin corrugated brass plate. The sides 
of the frames are perforated with a series of holes at oppo- 
site corners, as indicated in the sketch at A and B, these 
being for the ‘incoming and outgoing air respectively. 
Now, supposing a number of these frames, distance pieces 
and brass plates to be bolted up together, it will be gathered 
that there will be formed a series of air passages as from 
A to B, alternating with a series of steam passages as from 


| C to D, one series being entirely separate from the other. 
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more or less of the form shown, arranged side by 
In the end view 
in the sketch, Fig. 3, only two such frames are shown for 
simplicity’s sake. Placed each side of the distance pieces 
are thin brass plates, which are the same size superficially 
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Fig. 3—SKETCH OF ELEMENT OF CONDENSER 


as the cast iron frames. It will be gathered therefore 
that when the frames are clamped up together a series 
of compartments is formed which have no communication 
with one another, saving only through their inlets and 
outlets. As shown in Fig. 3, the distance pieces are 
represented as being much thicker than they really are ; 


in fact, in one of the condensers, which we have carefully 


series of rectangular cast iron frames—the frames may be | 
of any shape, but in this particular case they are rect- 
angular 
side, and separated by distance pieces. 


Fig. 2—DETAILS OF THE DRAUGHT GEAR 


Completing the apparatus, there are four headers, one 


connecting all the air inlets at A, another all the air outlets 


| at B, a third all the exhaust steam inlets at C, and the 
fourth all the outlets at D. 


Air in large quantity is pumped 
into A or sucked through from B, following as many 
paths as there are frames, and the exhaust steam entering 
at C and following as many paths as there are steam pas- 
sages is condensed, the condensed water and air being 
pumped out through the outlet at D. The water thus 
obtained is returned to the boiler and evaporated again. 


| It is preferred that the current of air shall be from A to B- 





when the steam is entering at C, and not vice versd. 

Naturally, the air drawn or forced through the con- 
denser—in the actual engine under consideration it is 
forced through by the centrifugal fan to be seen in one of 
the views of the engine—becomes heated in its passage. 
The heat units so acquired are not thrown away; at all 
events not entirely. Instead of this, the whole or a 
part of the heated air is delivered into the ash-box, and, 
passing up through the fire, promotes combustion and 
economises fuel. Part of the air may also, if desired, be 
taken to the top of the fire, where it may mix with the 
gases coming from the fire, and bring about more perfect 
combustion. The quantity of air thus delivered may be 
regulated by a special form of valve. 

This is shown in the vertical pipe, leading down from 
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the condensers on the right-hand side of the rear view 
of the engine, and its action will be readily understood by 
a consideration of the drawing, Fig. 4. In this A is the 
pipe connecting the outlet from the condenser with the ash- 
box. In this pipe is fitted a valve B, which can be ad- 
justed to allow part or all the air to escape without passing 
through the fire. This valve consists of a sleeve, with 
openings C, which can be brought opposite corresponding 
openings D in the pipe A; or the openings D may be 
wholly or partially closed by the valve sleeve. A butterfly 
valve E is also mounted in the pipe A, and is connected 
with the sleeve B by a crank arm F, which engages a 
slotted depending arm G on the sleeve B. The arms are 
so arranged that when the valve C is fully open the valve E 
is closed, and air is shut off from the ash-box, as is necessary 
for example, when the fire door is opened. 

By no means the least important of the improvements 
on this tractor, though it is mentioned last, is the draught 
gear. The ordinary practice in draw gear for traction 
engines, though other proposals have been brought for- 
ward, has been to make the draught or coupling gear 
or bar rigid with the tenders or rear portion of the engine 
When this is done, should the coupling gear on the load 
drawn be higher than the level of the coupling gear on the 
engine, the resultant pull on the load tends to lessen the 
tractive power or grip of the driving wheels and to throw 
the weight of the engine on the front wheels. If, on the 
other hand, the coupling gear on the load is below that of 
the engine, the pull on the load will tend to lift the fore 
part of the engine, with the result that there is some loss 
of steering control. Moreover, racking stresses are set up, 
and it is not an unknown thing to find the bolt holes in 
the tender or rear portion worn into oblong form. 
It is with the object of eliminating these objections that 
the Allen draught gear has been designed. There are 
several forms of it, all of them embodying more or less 
the same idea, but it will be only necessary for us to 
describe exactly that particular form which is fitted on 
the engine we are discussing. 

The draught gear in this case is mounted, as will be seen 


in the drawing, Fig. 2, in such a way that it is free to move 
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Fig. 4—AIR REGULATING VALVE 


vertically or radially above and below the main axle 
centre. It is, in fact, mounted on the engine bearings. 
It will be seen that there are two side draw bars H, one 
fitted on each side of the engine and embracing the rear 
water tank. These are connected together at their rear 
ends by means of a plate against which abuts a leaf spring J. 
The latter is itself fixed to a further plate, which forms the 
front part of a driving plate K. It will be quite evident 
that any pull transmitted through the side rods will not 
only have to be passed on by the spring before it can 
reach the load, but that this pull will always be transmitted 
radially from the back axle. In the drawing there is also 
shown the guide for the hauling cable, the engine being 
supplied with 25 yards of in. steel wire rope for hauling 
purposes. 

Its inventor claims for this draught gear that no matter 
whether the coupling on the load is above or below the 
level of the axle of the engine, there will be no tendency 
either for the rear or front wheels of the latter to be lifted, 
that there will be no racking stresses set up, and that, by 
reason of the spring, the usual jolts and jars on starting 
arising from backlash in the gear or unlevel ground are 
avoided. Further than this, it is claimed for this draw 
gear that it increases the tractive power and ability to 
control heavy loads, and that by it the turning of corners 
or the turning on soft ground are facilitated. 

We are informed that the tractor has given satisfaction 
in every way. 





. SHIPBUILDING IN 1911. 


THE annual summary of shipbuilding at home and 
abroad for the year 1911 has recently been issued by 
Lloyd’s Register. Following our usual custom, we pro- 
pose to review the principal points brought out in this 
document. It should be borne in mind when reading 
what follows that the summary only takes into account 
vessels of 100 tons and upwards, launched during the 
year 1911, whether they were completed during the year 
or are still under construction. From the summary 





it appears that during 1911, exclusive of warships, 772 
vessels of 1,803,844 tons gross—viz., 700 steamers of 
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1,782,908 tons and 72 sailing vessels of 20,936 tons—were 
launched in the United Kingdom. The sailing ship 
tonnage was composed, however, almost entirely of barges 
and similar craft. The warships launched at both Govern- 
ment and private yards amounted to 50 of 230,786 tons 
displacement. The total output‘of the United Kingdom 
for the year was, therefore, 822 vessels of 2,034,630 tons. 
The output of mercantile tonnage in the United Kingdom 
during 1911 shows the enormous increase of 660,675 tons 
on that of last year. It is the highest total ever recorded 
by the Society, with the exception of that for the year 
1906— 1,828,343 tons. As regards war vessels the total 
for 1911, which constitutes a record, is 96,141 tons more 
than in 1910. Practically the whole of the tonnage 
launched was built of steel, and nearly 99 per cent. was 
composed of steam tonnage. 

In what follows, warships are excluded from considera- 
tion, except where they are specially mentioned. 

Of the total output, 77-6 per cent., or 1,399,770 tons 
(1,389,956 steam tons and 9814 sailing tons), has been 
built for registration in the United Kingdom. The gross 
tonnage of United Kingdom vessels lost, broken up, &c., 
during the last twelve months appears to have been 281,750 
tons (235,196 steam, 46,554 sail), while the sales to foreign 
and colonial owners reached the record total of 695,300 
tons (589.646 steam, 105,654 sail). On the other hand, 
3426 tons (all steam) were built abroad for United King- 
dom owners, and purchases from foreign and colonial 
owners during the same period amounted to 87,933 tons 
(84,723 steam, 3210 sail). The steam tonnage of the 
United Kingdom would thus appear to have increased 
by about 650,000 tons, and the sailing tonnage to have 
decreased by about 139,000 tons. The net increase of 
United Kingdom tonnage at the end of 1911 is therefore 
about 511,000 tons. 

The amount of tonnage launched for abroad during 
1911 was 404,074 tons, forming over 22} per cent. of the 
total output, as compared with 19} per cent, in 1910, 
242 per cent. in 1909, 40 per cent. in 1908, 34 per cent. 
in 1907, 20} per cent. in 1906821} per cent. in 1905, 
18? per cent. in 1904, and 18 per cent. in 1903 and 1902. 
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and a large number of other vessels designed for channel] 
river and other special services. : 

The Newcastle district occupies the first place 
the shipbuilding centres of the country, showing an 
output of 412,959 tons. Then follow in order Glasgow 
334,060 tons; Sunderland, 286,828 tons: Greenock. 
207,301 tons; Belfast, 180,547 tons ; Middlesbrough, 
141,934 tons; and Hartlepool, 135,557 tons. In war. 
ship tonnage Glasgow leads with 74,166 tons displacement 
followed by Barrow, 36,740 tons ; and Neweastle, 28,194) 
tons. 

The amount of tonnage under construction at the end 
of December, 1,519,052 tons, has never been reached 
before and exceeds by 388,000 tons the amount at which 
it stood at the end of 1910. The total warship tonnage 
under construction in the country is now 408,755 tons 
displacement as compared with 289,481 tons twelve 
months ago. At the end of December there were under 
construction, including a number of vessels already 
launched but not completed, 51 vessels of between 6000 
and 10,000 tons ; 15 of between 10,000 and 15,000 tong. 
three of between 15,000 and 20,000 tons; and three of 
over 40,000 tons each. Many of these are of special 
interest, amongst which are the following, not yet referred 
to in the previous notes regarding vessels launched during 
1911 :—(a) The Cunard steamship Aquitania, of 45,000 
tons; two Canadian Pacifie Railway Company liners, of 
15,000 tons each; and three other steamers of a total 
tonnage of 4000 tons, all to be fitted with steam turbines, 
(6) Two White Star liners, one of about 50,000 tons and 
one of about 18,000 tons ; a steamer for the Union Steam. 
ship Company of New Zealand of 13,500 tons; and 
two other vessels of about 17,000 tons for Spanish owners ; 
which will all be fitted with a combination of steam 
turbines and reciprocating engines. (¢) A vessel of 2000 
tons, and two others of 550 tons, for which the propelling 
power will be internal combustion engines. (d) ‘I'wenty 
two steamers with an aggregate tonnage of about 107,000 
which are being built on the longitudinal framing system, 
and six vessels of other special types, such as cantilever 
framing, wing and side tanks, &e.  (e) Thirteen steamers 


among 
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COMPARISON OF SHIPS LAUNCHED AND BROKEN UP 


Norway provided the largest amount of work for the 
shipbuilders of the United Kingdom, viz.:—23 vessels 


of 89,889 tons (nearly 5 per cent. of the total output). | 
| The British Colonies occupied the second position with 


59,974 tons, being followed by Austria-Hungary, 51,157 
tons; Holland, 26,665 tons; Germany, 20,527 tons; 
and Japan, 19,814 tons. 

The number of large steamers launched in the United 
Kingdom during 1911 greatly exceeded the average of 
recent years. The returns show that 53 vessels of 6000 
tons and above were launched. Of these, 17 were over 
10,000 tons each, the largest being the White Star steamer 
Titanic, of 45,300 tons; the Cunard steamer Laconia, 
of 18,150 tons; and the following vessels of over 11,000 
tons each, viz.:—Arlanza,14,760 ; Orama, 12,927 ; Medina, 
12,358 ; Remuera, 11,276; Demosthenes, 11,223; 
Demerara, 11,200; Deseado, 11,200; Ballarat, 11,120; 
the figures representing gross tons in each case. The 
average tonnage of steamers launched in the United 
Kingdom during 1911 was 2547 tons; but if steamers 
of less than 500 tons be excluded the average of the re- 
maining steamers reaches 3873 tons gross, as compared 
with 3623 tons gross in 1910. Of the vessels launched 
in the United Kingdom 26 are capable of a speed of 
16 knots and above. The fastest of these vessels are 
the steamship Titanic and two turbine steamers in- 
tended for Channel service, all designed for a speed 
of over 20 knots. 

The above-mentioned steamships, Titanic, Arlanza, 
Orama and Demosthenes, are being fitted with a combina- 
tion of turbines and reciprocating engines. During 1911 
four Channel steamers were launched with a total tonnage 
of 6145 tons, which will have turbines only. The launches 
for the year also included the following vessels :—Jut- 
landia, 5000 tons, built at Glasgow, which is being fitted 
with Diesel oil engines; Holzapfel I., 293 tons, built 
at South Shields, with gas engine; yacht Etoile-Filante, 
258 tons, built at Southampton, with a paraffin motor ; 
and a motor barge of about 125 tons. Of steamers being 
built on the longitudinal framing system, 22 were launched 
during 1911, with a gross total tonnage of 96,059 tons. 
The returns also include seven vessels of the wing and 
side tanks type; 135 steam trawlers and other fishing 
vessels ; 99 dredgers, barges, &c.; 24 tugs; four yachts ; 


, to carry oil in bulk with a total tonnage of about 60,000 
| tons. 
It appears that in the Colonies and in foreign countries 
there were launched during the year 827 vessels of 846,296 
tons (537 steamers of 748,515 tons and 290 sailing vessels 
| of 97,781 tons). These figures only show an_ increase 
of less than 32,000 tons as compared with those for 1910. 
Among foreign countries, the leading places are held by 
Germany, 255,532 tons; the United States of America, 
171,569 tons; France, 125,472 tons; Holland, 93,050 
tons; Japan, 44,359 tons; Austria-Hungary, 37,836 
tons; and Norway, 35,435 tons. The returns for the 
year include 45 vessels of between 4000 and 6000 tons ; 
13 of between 6000 and 8000 tons: three of between 
8000 and 10,000 tons; and five of over 10,000 tons; 
the largest being the fast turbine steamer Shinyo Maru, 
13,377 tons, launched in Japan. 

In view of the widespread interest which is taken at 
the present time in the question of the propulsion of 
vessels by internal combustion engines, attention may 
be directed to the fact that during 1911 a considerable 
number of such vessels were launched abroad. With 
the exception, however, of three of these the total, ViZ.4 
37 vessels of 20,597 tons, is composed of small vessels of 
an average tonnage of about 185 tons. The three internal 
combustion engined ships just mentioned as being larger 
than the others are the following :—(1) One vessel ot 
4500 tons, launched at Kiel, which is to be fitted with 
Diesel oil engines; the large ‘“ cargo mixte” vesssel, 
the France, 4920 tons, launched at Bordeaux, w! 
is to be fitted with full powered twin-screw Diesel engines, 
and will also be fully rigged; and the Selandia, of 4900 
tons, built by Messrs. Burmeister and Wain, of Copen- 
hagen, which is being fitted with Diesel engines. ' 

The total output of war vessels abroad (119 of 538,089 
tons displacement) shows the striking increase of about 
362,000 tons displacement on the figures for the preced- 
ing year. ’ 

At the end of December there were under construction 
abroad 836,820 tons gross (818,792 tons steam and 18,028 
tons sail). Germany occupies the first position with 
350,365 tons, and next come France with 123,080 tons, 
and the United States of AmericaTwith 105,806 tons. 
Of vessels, the construction of which had been actually 





which 











THE ENGINEER 


127 








Fes. 2, 1912 


— 
= 


commenced but which were not yet launched, there were 


40 steamers of between 5000 and 10,000 tons, 20 of which | 


are being built infGermany ; three navy colliers in the 
United States, of about 10,500 tons each ; and two 'Trans- 
atlantic turbine steamers of 50,000 tons each, also being 
puilt in Germany. The above figures include two vessels 
of 5800 tons each under construction at Kiel, and one 
of 5300 tons at Amsterdam, to be fitted with Diesel 


engines. . : ; 
on the Continent—three in Germany of a total tonnage 


There are also four other vessels being built | 


| Summarising the world’s output, it is found that the 
| total output during 1911, exclusive of warships, appears 
| to have been 2,650,140 tons (2,531,423 steam, 118,717 
| sail). This is an increase of about 692,000 tons on the 
| figures for 1910. According to the latest information 
| received by Lloyd’s Register, the gross tonnage of vessels 
| of all nationalities totally lost, broken up, &c., during 
| the twelve months amounts to about 863,000 tons gross 

(592,000 steam, 271,000 sail). The net increase of the 
‘ world’s mercantile tonnage at the end of 1911 is thus 





gearing 3 from a pulley 4 on the shaft 5. The warp beams 
6 are arranged transversely to the shaft 1, and revolve 
with it. The warps from the two beams are led over and 
distributed round an annular back rest 7, which has pins 8 
distributed over its periphery and forming divisions for 
one or several ends. The warp distribution or ‘‘ let-off ”’ 
is automatically controlled by means of cranked rods 9, 
which carry segmental pieces and are by their opposite 
ends jointed to a loose dise 10. This dise has a cam or 
tooth 11 formed on the boss 12, and this cam engages 
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Fig. 1—-ROTARY CIRCULAR LOOM 
which | about 1,787,000 tons. Steam tonnage has been increased | with a toothed collar on the main shaft. With 


of 9150 tons, and one in Denmark of 4900 tons 
will be fitted with similar engines. 

The returns under review show that the sustained 
activity which has characterised the shipbuilding industry 
in the Untied Kingdom throughout the year 1911 has 
resulted in the production of a total output (1,803,844 
tons) exceeding by no less than 660,675 tons—or 57-8 per 
cent. —the figures for 1910. It will be of interest to point 
out that this increase practically equals the striking fall 
which took place in the output for 1908 as compared with 
1907. On the other hand, however, it is evident that 
the shipbuilding centres abroad have not participated 
to the same extent in this great expansion, as the total 
increase in the colonial and foreign output only shows an 
advance of 31,612 tons, or under 4 per cent., more than 
that for 1910. That this difference is so slight can be 
almost entirely ascribed to the very considerable decrease 
which has taken place in the production of one country, 
viz., the United States of America, the total for which 
has fallen from 331,318 tons in 1910 to 171,569. If this 
country were excluded it would appear that the tonnage 
launched by all the other countries abroad during 1911 
exceeds the similar total for the previous year by nearly 
40 per cent. The highest individual increases for the 
year are :—Austria-Hungary, 164 per cent.; Germany, 
60-4 per cent.; and France, 55-4 per cent. Of the 
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by about 1,940,000 tons, while sailing tonnage has been 
reduced by 153,000 tons. 

The warship tonnage launched in the world during 1911 
amounts to about 769,000 tons displacement. This huge 
total is over 120 per cent. in excess of the average annual 
tonnage launched during the previous fifteen years. The 
average yearly tonnage launched during the five years 
1896-1900 was about 307,000 tons; during the years 
1901-1905 it was 387,000 tons ; and for the quinquennial 
period 1906-1910, which saw the rise of the Dreadnought 
and subsequent types of warships, the average output 
was about 342,000 tons. 

The chart which accompanies the summary, and which 
we reproduce, shows the gross tonnage launched in the 
world, and the gross tonnage lost, broken up, &c. It 
distinguishes steam from sailing vessels, and also gives 
| the net addition to the world’s gross tonnage for each 
| year from 1892 to 1911. 











A ROTARY CIRCULAR LOOM. 


WE recently had an opportunity of inspecting an entirely 
new formof loom for weaving fabrics or other textile material 
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Fig. 2—PLAN OF THE CIRCULAR LOOM 


tonnage launched in the world during 1911, the United 
Kingdom has acquired 53 per cent., while over 68 per 
cent. was launched in the United Kingdom. 
only seagoing merchant steamers of 3000 tons gross and 
upwards be taken into account, out of the total of 345 
such steamers, of 1,885,852 tons, launched in the world, 
nearly 78 per cent. of the tonnage has been launched in 
the United Kingdom. 


If, however, | 


| into tube form. Unlike any other loom in existence, this 
| ingenious machine works with a stationary shuttle, the 
| various moving parts being distributed round a central 
shaft, with which they revolve. A general view of the 
loom is given in Fig. 4, while Figs. 1 and 2 represent the 
machine in side elevation and plan. 

The loom comprises a central driving shaft 1, sup- 
ported in bearings in the end frames 2, and driven by spur 


ordinary tension on the warp the disc 10 is not affected, 
but with increased tension the rods 9 are pressed 
towards the centre, and the disc is rotated slightly and by 
the action of the toothed collar just mentioned is pushed 
slightly back. This movement of the disc 10 acts on the 
spindles attached to the rotating plate 14, which in turn 
acts on the lever arms 15 and forces a tooth on a pivoted bar 
in fixed brackets into gear with a notched wheel 17 on the 
worm 18, This drives a worm wheel 19 on the cross shaft 
20, and through the medium of bevel gearing the warp 
beams are independently rotated to let off the warp as 
required. On the tension being relieved this mechanism 
is not acted upon by the dise 10, and the warp beams 
merely rotate without letting off. 

The warps are further supported by annular wires or 
hoops if necessary, and then pass to the annular cumber 
board or heald frame 21, mounted on the main shaft and 
provided with stout wire needles 22 having a central eye 
for the warp. This cumber board has two or more per- 
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Fig. 3—CURVED SHUTTLE 


forated shells 23, which guide the needles as they move 
radially. As the cumber board rotates the unchecked 
needles fall by gravity after they have passed the hori- 
zontal centre line, and they regain their positions when 
they have passed this line. This movement of the needles 
provides for the formation of the shed. The checking of 
the needles in the ranks is done by providing perforated 
metallic cards or bands, which make contact with the peri- 
phery of the cumber board and are punched to suit the 
pattern being woven. The descent of the needles is 
limited by means of a sheet metal guard, which also com- 
pels the needles to fall back into their proper positions 
again as they pass above the horizontal centre line. 
Normally the tension of the warp limits the drop of the 
needles, but should there be a breakage of warp the needle 
drops further and encounters the guard, and this excess of 
drop actuates a warp stop motion, and the main driving 
belt is moved from the fast to the loose pulley by the fork 
| 25 and arrangement of rods and levers 26, as shown at 
| the extreme left-hand side of Fig. 1. The warps pass 








through and are distributed round a circular revolving 
reed 27, carried by and caused to revolve with the main 
shaft 1. This reed is disposed at a suitable angle, and is 
skewed as shown. It beats up to an annular temple 28, 
also carried by the main shaft, the weft being thus forced 
into the * fell” of the cloth. 
cular reed is adjustable by means of rollers 29. 
The weft is supplied from a curved shuttle 30 
which is fixed and lies against the annular face of the ledge 
or race 31 e‘tached to the reed. It has bowls top and 
bottom, and rests on two retaining bowls 32 and 33, which 
keep it in place. 
to allow of the ready introduction of the shuttle into the 
shed. The shuttle is carried as shown in Fig. 3. To the 
lever arm 34 is jointed a hand lever 35, having a notch 36, 
which engages a stud to keep the shuttle box closed and 
the shuttle in position. By raising the lever 35 the bowl 
32 is moved to allow the box to be opened and the shuttle 
removed. The retaining bowls 32 and 33 are driven by 
suitable means to reduce friction on the warps. A weft 


or lever pivoted on the reed, and so long as the weft is 
unbroken this fork is held out of action, but should a 
breakage occur the weft fork moves and is carried into 
contact with mechanism which stops the loom. 
the above it will be noted that the shed moves past the 


shuttle fully open, with warp threads abeve and below, and | 
| rubber, but it embraces a number of other subjects as 


closes as the cumber board or heald frame revolves. 

From the temple the circular fabric is flattened, and 
gradually assumes a stretch suitable for the taking up 
roller. This is effected by the bars 38, 39. and 40. The 
doubled or flattened tube of fabric is now cut to clear the 
main shaft, and thus permit the material to pass to the 
take-up mechanism. The latter consists of a pair of 
roughened or *‘sand” rollers 41 and 42—Fig. 2—and a 
removable taking-up roller 43. These rollers are carried 
by bearings in side brackets attached to a cross girder 


The inclination of the cir- | 


Fig. 3— | 


One of these retaining bowls is movable | 
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in such a complete or convenient form elsewhere, and it 
| is always in uest. 

The 1912 issue of the “ Mechanical World Electrical 
Pocket-book ’—to be obtained in London from Emmott 
and Co., Limited, of 20, Bedford-street, W.C., and in Man- 
chester from the same firm at 65, King-street—has been 
slightly enlarged and considerably improved. The matter 
devoted to lighting has been re-written and is now given 
in two sections, one dealing with electric lamps and the 
other with electric lighting. A new section which treats of 
motor starters is given, and another on the construction, 
rating and testing of high-tension apparatus. New tables 
relating to aluminium cables, power factors, maximum 

| currents for copper conductors, &c., have been intro- 
duced. 
The “ Business Prospects Year-book, 1912,” published 


by the Business Statistics Company, Limited, of 12, 
James-street, Cardiff, has also been sent to us. This 


book, now in its sixth issue, essays to aid the mine owner, 
manufacturer and merchant in his business by fore- 


stop motion is provided, and takes the form of a weft fork | casting the probable trend of the market during the coming | 


| year. 


So far it has been wonderfully successful in its 
prognostications, which will naturally give its readers 


| courage in relying on ‘its predictions for the next twelve 


From | 


connected to the main shaft, with which it revolves like | 


The take-up is actuated by means of a 


the warp beams. 
the main shaft. A worm wheel rolls 


screw thread on 


round this thread and communicates motion by means | 
|freights and exports are given month by month, and 


of gear wheels to the sand roller. 
This is not the first attempt to design a circular loom, 











Fig. 4—-ROTARY CIRCULAR LOOM 


but it is the first with a rotary motion. The inventor is 
Mr. Christopher Whalley, Salthill-terrace, Clitheroe, who 
claims several advantages for his invention over ordinary 
looms. First, by using a stationary shuttle driving and 
picking difficulties are dispensed with; secondly, the 
cumber board can take a great number of needles and the 
shedding power is very considerable ; thirdly, the whole 
system being rotary, and the loom employing a rotating 


reed with a fixed shuttle, the loom runs with an absence | ¢ : , A 4 Spogia’ 
| ineluding particulars of the boundaries of their districts, 


of vibration and little noise ; fourthly, that the loom is 


months. The matters dealt with, which are more par- 
ticularly interesting to engineers, are those relating to 
coal, iron, copper, tin, tin-plates, oil, shipping, cotton and 


well. We have also received from the same firm of pub- 


lishers ** The South Wales Coal Annual for 1912,” which | 


is edited by Messrs. Joseph Davies and C. P. Hailey. 
The original objects of this book, which has been published 
annually since 1903, were first to bring foreign coal buyers 


more closely in touch with the development, working | 


and transport of the production of the South Wales 
coalfield, and secondly, to provide in a compact and easily 
accessible form, information regarding wages, rates, ship- 
ment charges and freights required by the coalowner, the 
colliery manager, the exporter, the shipowner and the 
large number of business and professional men whose 
interests are connected with the coal trade. The prices, 


| the book contains a vast amount of information concerning 


| stellar and other information. 


the subject of which it treats. 

* Ainsley’s Nautical Almanac and Tide Tables for 
1912,” published by Thomas L. Ainsley, Mill Dam, South 
Shields, which makes its forty-sixth annual appearance, 
is another well-tried friend, which contains in a wonder- 
fully compact form a very large amount of nautical, 
Among its new features 


| this year are ** Private Signals off Ushant,” ‘* The Morse 


Alphabet,” and * Pilot Signals for Hamburg and Weser 
Pilots.” The ‘* Seamen’s Wages” and the ** Distance ”’ 
tables have also been extended, and the information 
regarding tides, lights, fog signals, buoys, &c., have been 
carefully brought up to date as usual. 

* L’Annuaire pour l’An, 1912,”” prepared by the French 


| Bureau des Longitudes—Paris : Gauthier-Villars, Quai des 


Grands-Augustins, 55. is another excellent little book of re- 
ference which has reached us. We notice several alterations 
in it, among these being, of course, that in accordance 
with the law of March 9th, 1911; the hours of the different 


| phenomena dealt with are expressed in legal, or Green- 


| where such are allowed. 


simple in construction, and can be run at a high speed with | 
little attention ; and fifthly, that cloth of very considerable | 


width can be woven in it, say, from 100in. to 200in. 





BOOKS OF REFERENCE. 


Wits the advent of the New Year the numerous series 
of books of reference makes its appearance. Among 
the first to reach us was ** Who’s Who,” which is published 
by Messrs. A. and C. Black, of Soho-square. This is a 
hook the value of which it is impossible to over-estimate. 
The only wonder is how we managed to get on before 
it came into existence. Side by side with it must be 
mentioned its much younger and smaller brother, the 

Who’s Who Year-book.” Neither of these books 
requires any recommendation or description from us, 
as both have earned a well recognised and well deserved 
reputation. Another useful book published by Messrs. 
Black is ** The Writers’ and Artists’ Year-book,” the 
1912 issue of which has also reached us. It gives details 
of, we believe, all the journals and magazines published 
in the English language, as well as of a great many 
of the newspapers of Great Britain, its Colonies, and of 
the United States of America. 

‘The Year-book of the Scientific and Learned Societies 
of Great Britain and Ireland,” which is published by 
Charles Griffin and Co., Limited, of Exeter-street, Strand, 
is another book which we are always glad to see, for | 
it contains information which it is impossible to find | 





wich, time, that is to say, in the former Paris time dimi- 
nished by 9 min. 21 sec. Among notices added this 
year are those on “ Seismology,” by M. Bigourdan, on 
* Solar Physics,” by M. Deslandres, and on the ** Physical 
Constitution of the Moon,” by M. Puiseux. Two special 
articles should also be mentioned. They are entitled 
**La Température Moyenne des Diverses Parties de la 
France,’ by M. Bigourdan. and “ Notions sur la Méthode 
des Moindres Carrés,”’ by M. Hatt. 

* Rhodes’s Directory of Passenger Steamers, 1912,” 
—George Philip and Son, Limited, 32, Fleet-street, E.C. 
—has also made its customary annual appearance, and as 

far as we have checked it possesses its woated accuracy. 
It gives, as is well known, a list of all the lines carrying 
passengers, with the names of all the vessels in their fleets, 
and it also gives brief particulars of all these ships. As 
showing how up to date the book is, we may say that the 
new Cunard liner Laconia, which only started on her maiden 
voyage on Saturday, the 20th ult., has been included. 

Another frequently consulted book, of which we have 

just received the 1912 issue is Lockwood's ‘ Builders’ 
and Contractors’ Price Book ’’—Crosby Lockwood and 
Son. It contains information regarding every kind of 
building material with the prices and the discounts 
It also gives a wages table, 
tables of weights, areas, &c., solicitors’ costs, stamp duties, 
tables for valuation of leases and estates, marks and 
quantities of wood. Lists of London district surveyors, 


and of the surveyors of the Metropolitan Borough Councils, 
with their official addresses. 

* Willings’ Press Guide, 1912” 
is now in its thirty-ninth year. 
useful book as everyone who has anything to do 


125, Strand, W.C. 
It is an exceedingly 
with 


newspapers and periodicals well knows, and is kept well | 


up to standard. 


THE INSTITUTE OF METALS. 
THE WORK OF THE CORROSION COMMITTEE. 
IN the annual report of the Institute of Metals 


for the past year, the Counci! gives an account of | 


the important work that has been done by the 
Corrosion Research Committee. The Council report 
as follows :— 

Considerable progress has been made with the work of this 
Committee. In January, 1911, Dr. Bengough presented a 
report at the request of the Committee, which report contained 
a detailed review of the existing literature on the corrosion 
of copper and brass, together with suggestions for the first 
experiments on the research to be carried out under the con- 
trol of the Committee. 
sion thereon, was printed in full in the Journal of the Institute, 
No. 1, 1911, vol. v., pages 28 to 114 inclusive. A subscription 


list was opened for the purpose of defraying the expenses con- | 
nected with the research, and so far £304 15s. 6d. has been | 


subscribed or promised. 
The Committee has considered very carefully the details 


The report, together with the discus- | 
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of the apparatus to be used in this research, and has paid par. 
ticular attention to the need for imitating as closely as is possible 
on an experimental scale, the conditions which obtain jy, . 
surface condenser on board ship. In the first instance deep. 
sea water will be used, though later on brackish and sewage. 
contaminated waters from rivers or docks will be employed 
Special attention will be devoted to ascertaining which of th, 
deposits that are liable to occur in a tube are most harmful, 
Alloys of at least four different compositions will in the firs, 
instance be employed in the experiments. The plant jig 
been designed in such a way that most of the factors which 
may possibly influence corrosion can be varied independently 
so that the exact effect of each may be ascertained. fs 
The plant has been erected in the Metallurgical Departinen, 
| of Liverpool University, and was inspected and taken over 
from the contractors on December 14th, at a special meeting 
of the Committee. The first ” with the plant, which 


run 
is expected to last many months, was begun early in January, 


1912. ‘The results will be reported in due course to the Lustitute, 
An’ extensive laboratory research will be carried out by Dr, 


Bengough at the same time as the experiments above referred 
to, with the view of ascertaining the chief causes of corrosion ; 
the comparative results of the two methods of work promise 
to be of much interest and value. 

The Committee has decided to collect as much information 
| as possible from the actual users of condenser tubes, and to 
this end has drawn up a schedule of questions upon a iiunber 
of points which seem to them to have an important bearing on 
The schedule is being widely circulated 
anxXtow 


corrosion problems. 
| amongst users of tubes, and the Committee is most 
that the questions should be replied to. as far as is possible, 
| both by users who have, and also by those who have not, 
| suffered from corrosion troubles. ‘The Committee will be glad 
to receive samples of good and bad tubes, which samples, after 
inspection by the Committee, will be placed in the Institute 
museum at Caxton House. 

It is most desirable that the corrosion plant should be ruy 
continuously night and day, and as the cost of this will be con. 
siderable, further funds for the purpose are urgently required, 
The Committee trust that members, shipowners and others 
who have not already subscribed will kindly help by then 
contributions. 

The Committee has drawn up the inquiry fori pre- 
sented below, and is sending it to all who are likely 
to assist in forwarding the inquiry. 

The Corrosion Committee of the Institute of Metals i= desiroy 
of obtaining from all persons likely to be in # position to furnish 
particulars, practical information with regard to the cause 
of the corrosion of condenser tubes. 

It is desired that the Committee should be supplied with 
specimens of corroded tubes ; also with tubes that have given 
abnormally and exceptionally good service. Such tubes will 
be used by the Committee for the purposes of study, and after. 
wards will be placed in the museum of the Institute. All 
such tubes should be sent “ carriage forward,” addressed to 
the Committee’s Honorary Corrosion Investigator, Mr. G. D 
Bengough, M.A., The University, Liverpool. The tubes should 
be marked so as to differentiate between the top and bottom 
It should be noted that portions of tubes will be sufficient, if 
details be given of the position of the parts sent with regard 
to the whole tubes. Those persons supplying tubes are re. 
quested to be good enough to furnish the Committee with a 
much information as possible, particularly with regard to the 


following points : 

1. The length of time the tube has been in service. 

2. The normal life of a tube in the condenser from which the 
tube was taken. 

3. The percentage of failures through corrosion of the par- 
ticular batch of tubes containing the tube supplied. 

4. The arrangement of the tubes in the condenser (whether 
horizontal, vertical or inclined). 

5. The total length of the tube (when part only is supplied), 
and the part of the tube at which corrosion usually takes place 
(whether near the middle, end, &c.). Where has corrosion 
taken place in this case ? 

6. The number of supporting plates in the condenser. 

7. The system and material of packing used for the tuly 

8. The position in the condenser of the corroded tube, 
corrosion appears is it usually in a similar position ? 

9. Has serious corrosion been noticed on the condenser body, 
doors, or tube plates ? 

10. What alloy or metal is used for (a) the condenser body ; 
(6) the water ends; (c) the tube plates; (d) the diaphragm 
supporting plates ; (e) the ferrules. 

11. What is the nature of the cooling water (sea, brackish or 


When 


fresh), with analysis if possible ? Is it circulated inside ot 
outside the tubes ? 
12. What are the maximum and minimum temperature. of 


the cooling water as it leaves the condenser, and the approxi- 
mate length of time such temperatures endure ? 

13. Nature of circulating pump.—Is circulating 
trifugal or reciprocating, and are air valve or snifting valve 
fitted ? Is there any reason for thinking that the cooling water 
nay sometimes contain an unusual quantity of free air 7 

14, Is there any possibility of the trapping of air in the tube-, 

or in the water connections ? 

15, Are tubes frequently found to be choked, or partially 
choked, with solid matter? If so, what is the nature of the 
solid matter ? Are such choked tubes the most rapidly 
corroded ? 

16. What is the average speed of the cooling water as it past 
through the condenser ? Do you consider that an increase 
speed means increased corrosion ? 

17. In the case of marine condensers. 
dock or in foul or brackish water for long periods recently 

| Does it trade to the tropics ? 

18. Does steam impinge directly on the tubes, or are battle 
plates fitted ? 

19. Is there any possibility of electric current leakages taking 
place in the neighbourhood of the condenser? Have tests heen 
made for such leaks ? 

20. If the condenser is on board ship, is the ship lighted by 
| electricity ? If so, is the wiring on the double wire or hull 

return system ? 

21. Have you formed any theory of your own as to the cause 
of the corrosion ? If so, kindly give full details. 

22. What measures, if any, have been taken to prevent 
corrosion ? 

23. How frequently are the condensers opened up and the 
state of the tubes examined ? 

24. Will you kindly furnish the Committee with any furthet 
information which your experience of corrosion leads you tu 
think is important ? 


pump cen 


t 


Has the ship been in 





‘Tne Lave Mr. P. GoevKoor.—We regret to have to record 
the death, on the 20th January, of Mr. P. Goedkoop, at the 
age of sixty-three. Mr. Goedkoop had been for the past twenty 
five years general manager of Messrs. Werf Conrad, Limited, 
dredging plant makers, of Haarlem, Holland. 

AssociaTION or Rar~way Locomotive ENGINEERS. i 

| Pickersgill, chief mechanical engineer of the Great North ot 
| Scotland Railway, has been elected President of the Association 
| for 1912, and Mr. Harry S. Wainwright, chief mechanical en¢'- 


Mr. 


| neer of the South-Eastern and Chatham Railway, has been 
| elected Vice-president. Mr. Wainwright has been Secretary 
| of the Association since 1898. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 
INSTITUTLON OF MECHANICAL ENGINEERS. 

Sir, I beg leave to refer to the report on page 92 of THE ENar- 
veer of January 26th, in which your reporter hardly appears 
to have made any allowance for the fact that I did not know 
the dislike of prepared addresses prevailing in the Institution. 
‘This accounts for my not having clearly understood the courteous 
intimation of the President to hand in my manuscript. I 
took it that it was simply a matter of limitation of time, and 
this led me to read faster instead of speaking extempore. The 
reason why I spoke from notes was that the points I wanted to 
raise were of a delicate nature. 

Without troubling you with the details of the remarks which 
will be published in the “* Proceedings ” of the Institution, I 
think it is right that the readers of your paper should know 
the facts in order to remove the unfortunate impression which 
must have been made by your report. 

(1) I reported that -W. H. Johnson had already, in 1846, 
patented a multiple-stage centrifugal pump (American patent 
1426), which was five years in advance of John Gwynne’s. 
The patent drawing was shown on the screen, and I tried to 
prove that the pumps of Reynolds and Mather and Platt, in 
1875, 1887 and 1895, did not show even the elements of scien- 
tifically calculated diffuser vanes, which is the characteristic 
feature of the modern turbine pump. 

(2) L stated that Sulzer Brothers had no connection with 
Reynolds, when bringing out their turbine pump, and that 
Mather and Platt were licensees of Sulzer’s (1900-1904). The 
respective remarks re collaboration made by the authors were 
liable to lead to misapprehensions. 

(3) The first high-lft centrifugal pump with diffuser vanes 
was brought out in 1896 by Sulzer Brothers—Fig. 13 of paper— 
which firm started the commercial application of this machine. 
For this reason the merit of the invention of the diffuser pump 
should reasonably be accorded to this firm. The evolution of 
this pump was then described up to the latest pattern of 1904, 
which has all the impeller inlets arranged on the same side, 
and is fitted with balancing disc. 

(4) Criticism was raised that the paper dealt with one par- 
ticular type of turbine pump only. It should at least have 
mentioned other systems, such as Professor Rateau’s, Jager’s, 
&e., describing also their balancing devices, which have become 
the essential and distinctive features of these types. 

(5) Reference was made to the theoretical contents of the 
paper, and the same supplemented by a comparison of back- 
ward and forward bent impeller vanes, and a discussion of the 
question of vane angles. 

(6) I mentioned that Sulzer Brothers carried out what is 
probably the largest existing turbine pump, i.e., a single-stage 
one of 4000 horse-power output, delivering about 22,000 gallons 
per minute, against a manometric head of 500ft., at an efficiency 
of 80 per cent. I further stated that this efficieney was nothing 
unusual for large units—in some cases 85 per cent. efficiency 
has been attained. The efficiency curve of the Sulzer pump 
given in Fig, 14 by the authors applies to the first built Sulzer 
pump, and not to a modern one. 

(7) About ten lantern slides of typical applications of turbine 
pumps were shown, supplementing my remarks. Amongst 
different mining pumps also a sinking pump was shown, and a 
section of the 1904 horizontal multiple-stage type was pro- 
duced in view of the authors and other speakers having drawn 
parallels between the latest turbine pumps of other firms and 
the abandoned 1896 Sulzer pump, which comparison in some 
cases was naturally unfavourable to the Sulzer design. 

I trust that you may be able to find room to insert this letter 
in your esteemed paper. 

F. 

London, W.C., January 3st. 


ScHUBELER, M.I. Mech. E. 


|We publish Mr. Schubeler’s letter with pleasure, for we are 
glad to give him this opportunity of putting himself right with 
the Institution. Had those present imagined that Mr. Schubeler 


was struggling with the difficulties of our language, they would, | t 
| self-educated men had become capable engineers. 


we feel sure, have given him a patient hearing, but he showed so 
little difficulty in delivery and expressed himself so clearly 
that we may safely say that few of those present suspected that 
he was not almost as familiar as they were with the English 
tongue. We do not hesitate to say that after this word of 
explanation he will always be a welcome speaker at the 
Mechanicals.—Ep. THe E.] 


FIRING LOCOMOTIVES. 


Sik,—In your issue of December 29th last I read an article 
hy aun American engineer re the economy of ash in a locomotive 
tire-box. [I can corroborate all he says on that matter, and 
could give evidence of economic results from years of practice, 
when on the London and North-Western Railway. 
bottom at that time paid a coal premium, and many and various 
dodges were tried by various men. After being with one man 
some months, I got the feed water under my control. Then I 
tried to get him to let me have my way with the fire, as he wanted 
it cleaned twice in a day. As I did not get my way, I began 
breaking up the clinker and put it back in the fire-box, 
1 found a steadier, regular steaming and a saving of coal. | 
gradually put in ashes before he came on duty, but dare not 
let him know. When he accidentally found traces of clinker, 
and looked in the fire, threatened to report me, I said, ‘* Wait 
and see; if we run short of steam report me, and if I can earn 
a coal premium it should be mine.”’ The result was we got 
tl, and this was on a branch line of very poor tonnage. I 
may say he used to make me throw away all slack before I 
could convince him it was money to him. The fireman had 
one third of what the driver got. 

As time passed, I was not long in gaining a driver’s position, 
andalways, when working my regularengine, put in about sixty or, 
if good ash, seventy shovels of ashesto linethe box’; it so reduces 
the rush of air that the fire burns even ; no holes tearing through 
to loose the seating of two or three rows of tubes, and the pres- 
sure gauge will be like a fixed thing. I can assure you that 
I have run London to Crewe, and all the ashes in the ash-pan 
created during the run would not exceed 10 Ib., and smoke-box 
ash would not fill a gallon measure. I never had a hot patch 
on smoke-box door during my career. I feel sure a great deal 
of economy, in these days of big loads, could be made in either 
& system of lining the fire with ashes, or a new kind of damper 
to break up the hurricane of air drawn into the ash-pan. Imay 
add that I only used half the-first notch on a Ramsbottom 
damper till the last fow miles, and usually did not close the 
damper when shunted for other trains to pass. Regular steam- 
ing meant regular water feed ; the injector was usually on from 
the start till stopping for some cause or at stations ; four shovels 
of coal or two at one firing, according to banks or level. 
am afraid I have given you too much, but I feel it such an 


important point, and the article mentioned coincided so near | 


to my long experience, I felt I must endorse it. 


Mr. Rams- | 


If locomotive | 


first of two lectures on “ Steel ’’ before the Institution of Mecha- 
nical Engineers. Through the courtesy of Dr. Rosenhain, I 
have just received copies of these lectures, and on page 243 of 
the ‘‘ Proceedings” in which they are embodied, I read with 
some surprise the following statement. Referring to Osmond’s 
paper before the Iron and Steel Institute in 1890 on ‘* The 
Critical Points of Steel,’ Dr. Rosenhain says: “It contains 
many facts which seem to have been neglected ; in fact, some 
of them seem to have been re-discovered quite recently, thus 
the ‘ Fourth Recalescence in Steel’ was the subject of a paper, 
and was announced as a discovery early last year, yet a clear 
account of the double nature of ‘ Ar,’ is to be found in Osmond’s 
paper of 1890.” 

ight I claim a portion of your valuable space in order to 
state the facts ? 

Osmond, in his paper—Journal of the Iron and Steel Institute, 
No. 1, 1890, page 46—says that the point Ar, is less distinct 
than Ar;, having no precise limits, and extending from about 
750 deg. Cent. to 690 deg. Cent., passing through two unequal 
maxima. On reference to Osmond’s actual curves on Plate 3 
will be found a curve of electrolytic iron, which certainly does 
exhibit something like the two peaks of Ar,, but since, in this 
same curve, there are three extra critical points, obviously 
due to errors of observation, it is a little difficult not to imagine 
that the second peak of Ar, is also due to errors of the instru- 
ment, because in other four curves of steel exhibited by Osmond, 
in which the point Ar, is separate, in every case it is figured 
as a single point. The accuracy of my observations of the 
double nature of the point Ar, have always been denied by 
Dr. Rosenhain, because his apparatus was not sufficiently 
accurate to resolve the point into the two peaks, and the same 
remark applies to the work of Messrs. Carpenter and Keeling, 
who used a similar apparatus. On page 257 will be found the 
curves of five mild steels in all of which Ar, is represented as 
a single point. However, the fact that Dr. Rosenhain now 
admits the accuracy of the observations made at Sheftield 
University is extremely gratifying, and I do not suppose steel 
metallurgists who are interested in this matter will much trouble 
their heads who discovered the fact. 

The fourth recalescence of steel, which I announced to “ B” 
Section of the British Association at the Sheffield meeting, 
has no connection whatever with the point ** Ar.,”’ as asserted 
by Dr. Rosenhain. 

I enclose you copy of my lecture before the * B” Section of 
the British Association. 

University of Sheffield, 

January 25th. 


J. O. ARNOLD. 
ENGINEERING EDUCATION. 

Sir,—I shall be much obliged if you will allow me a short 
space to reply to the letter of Mr. Vernon Smith in your last 
week’s issue, commenting on mine on the above subject of the 
previous week. 

It was not in the least my intention to suggest that engineers 
‘should obtain all their knowledge by experience, and neglect 
the scientific side of the question,’ On the contrary, I consider 
that the Council of the Institution of Civil Engineers did per- 
fectly right, and were quite justified when they made a satis- 
factory technical examination a test for the admission of new 
members. What I wanted to show was that there is no need 
to go to Germany for our methods of engineering education, 
and, by the facts given in my letter, to prove that so far as 
useful and practical results went, the German system was barren. 
It is certainly news to me, and I think also to all the readers of 
THe ENGINEER, that, as stated in Mr. Smith’s letter, English 
engineers have to employ German mathematicians to work 
out the calculations of any novel design they have in hand, 
because of their superior education. 

I contend that the engineering education now provided in 
this country—such as is to be obtained at King’s College, 
London ; the Engineering Department of the University of 
Cambridge ; Owens College, Manchester; the Engineering 
College at Liverpool; and other similar schools—is quite 
adequate to the instruction needed by an engineering pupil, 





and that there is no need to alter it for German methods. 

In the facts quoted in my letter it is shown that in the past 
This is 
as possible or even more so now than it was in the past. By 
means of the technical schools provided by the County Councils 
of this country, with the aid of the Whitworth Scholarship and 
other educational aids, it is quite possible for a mechanic or 
artizan to obtain sufficient education to pass the examinations 
required by the Institution of Civil Engineers. A man who 
has the industry and grit to do this is more likely to have 
originality of thought, and be more capable of making novel 


| uses of the forces of Nature, as applied to practical work, than 


one who has been educated in the German professional groove. 
January 27th. W. H. WHEELER, M. Inst. C.E. 


THE SOFTENING OF WATER. 

Sir,—Your correspondent “ Inquirer” in his letter of last 
week dealing with the ‘ Permutit ” system of treating water, 
makes a passing reference to the undesirability of the presence 
of soda in boiler feed water, but omits to mention what is to our 
mind one of the most serious effects of this. We refer to the 
formation of caustic soda in the boiler water. This has been 
constantly observed even in cases where the feed water contains 
only a small proportion of sodium carbonate or bi-carbonate, 
and is invariably productive of extensive damage to the fittin gs 
and seams of the boilers. 

It is worthy of note that this process leaves the carbonic acid 
in the water, the soda entering the boiler in the form of bi-carbo- 
nate. Here you have, after slight concentration, all the con- 
ditions requisite for first-class corrosion, viz., carbonic acid, 
alkali and steam. This is a point of considerable importance 
to steam users, and we believe that there are many cases in 
which artesian well water containing soda has to be specially 
treated before it can be fed into the boilers owing to the trouble 
thus set up. 

Has “‘ Inquirer” any data bearing on the question of the 
allowable degree of concentration in a water containing at the 
start a moderate quantity of bi-carbonate of soda, say, 10 to 
15 grains per gallon, which is somewhat below the quantity which 
would be produced in London water if the latter were treated by 
** Permutit.”” We should also be glad if he or any other of your 
readers could inform us what is the average concentration 
observed with such a water in a full-sized boiler on, say, a sixty 
hours’ run ? Warts, FINCHAM AND Co. 

London, January 30th. 


Sir,—As in the course of my career as a professional chemist 
I have been called upon to report on a large number of waters 
for industrial purposes, and to recommend a means of bettering 
them, your article on “* The Permutit Water Softening Process ” 





superintendents wouid listen to reason—but, no, they do not | 


work the machines. 
W. 8S. Bussy, 
Boiler Superintendent and Maritime Engineer. 
London, January 25th. 


THE FOURTH RECALESCENCE IN STEEL. 


Str —Last April Dr. Rosenhain, Director of the Metallurgical 
epartment of the National Physical Laboratory, gave the 


was of great interest to me. 

In this week’s issue of your journal a letter appears over the 
signature ‘ Inquirer,’ raising various chemical points which I 
think would be interesting to have cleared up. 

Your correspondent has raised a point which had already 
occurred to me, namely, an increase in the amount of silica found 
in the water after treatment. This appears to me to be natural, 
as the passage of the untreated water through the ‘‘ Permutit ” 
bed must necessarily dissolve out a certain proportion of the sili- 
cates present—*‘* Permutit ” being, I believe, an artificial silicate 
of alumina and soda—and hence the presence of the excess of 
silica in the softened water. 

In his letter ‘‘ Inquirer ” asks how the substance is affected by 





hot water ; and although I have not had an opportunity of test- 
ing it, I should certainly be inclined to think that a solvent 
action would take place. Ii this is not the case I should be glad 
of further information on the subject. 

In the last paragraph but one of his letter “‘ Inquirer” asks 
for information regarding waters containing a large quantity of 
sodium chloride, and offers the opinion that a large excess of 
this salt would retard the removal of lime and magnesia. He 
does not, however, quote any authority for his statement, or 
mention whether he has made any trials himself. Personally, ! 
see no reason why this should be the case, but I should be glad to 
hear whether any of your readers have definite information to 
offer. 

I trust, Sir, you will excuse my trespassing on your valuable 
space, but the question under consideration is one of intense 
personal interest, as 1 am sure it must be to a very large number 
of your readers. A FELLOW oF THE CHEMICAL SOCIETY. 

London, January 30th. 


> 





THE INSTITUTION OF CIVIL ENGINEERS.” 


THE CENTRAL HEATING AND POWER PLANT OF 
McGILL UNIVERSITY, MONTREAL. 


Economic and other conditions have led in many places to the 
development of central plants for the distribution of heat to 
large groups of buildings or to districts in towns, and these 
installations are in successtul operation both with and without 
accompanying electric generating stations. 

The present paper describes the arrangement and equipment 
of a central heating plant, combined with an electric light and 

wer station, designed to serve the various buildings of McGill 

niversity. Although only of moderate size, the installation is 
of interest on account of the somewhat severe climatic conditions 
and the unusual nature of the service. Attention is called to 
the fact that the economic possibilities of such a station depend 
very largely on the relation between the demand for heat and 
that for electric current. 

The University buildings were, up to i908, heated indivi- 
dually by their own steam or hot water equipment, and took 
current from the local electric supply company. The coal used 
for the heating service was necessarily of an expensive kind, snd 
the cost of current was rather high. Economy and improvement 
in service, therefore, were sought by utilising cheaper coal in a 
central boiler plant, and heating the various buildings from one 
source, employing for this purpose as far as possible the exhaust 
steam from electric generating sets. The buildings which 
will ultimately be served have a total volume of about 7,570,000 
cubic feet ; they contain 81,000 square feet of direct radiation 
heating surface, need 185,000 cubic feet of warmed air per 
minute for ventilation, and require as a maximum about 475 
kilowatts for light and power. The greatest demand for steam 
for heating and ventilation for all the buildings in cold weather 
would be about 30,000 Ib. per hour. 

The station as at present working supplies current to eleven 
buildings, and heat to five; and the heating service will be 
extended to all the buildings as opportunity serves. 

A brief discussion of the systems of heating and ventilation 
in general use in Canada for large buildings, and a description 
of the nature of the demand for steam and current for the 
University purposes, is followed by notes as to some of the 
problems arising in the design and construction of underground 
piping systems for steam and hot water. 

The McGill power-house itself is not of an unusual type, its 
equipment including four water-tube boilers, three steam electric 
generating sets, the necessary heaters and auxiliary machinery, 
and the ordinary apparatus for the switchboard and electric 
accessories. 54 

The heat distribution to the buildings being largely by means 
of forced circulation hot water as well as by steam, the heaters 
and circulating pumps are installed in the engine-room, and are 
at present capable of supplying hot water to 60,000 square feet 
of direct radiation heating surface. Means are provided for 
obtaining a record of the heat delivered to the heating systems 
of the various buildings. 

The electric distribution is by underground cables throughout, 
the cables as well as the heat distributing pipes being carried 
partly in tunnel and partly in conduit. Secondary heaters 
have been installed in two of the buildings, in order to avoid the 
expense of renewing the existing heating pipes and radiators. 

The paper closes with a description of the methods of opera- 
tion adopted, and the systems of temperature regulation 
employed, together with some notes as to working costs, 





CANADIAN INDUSTRIAL EXHIBITION AssocraTiON.—The 
exhibition for 1912, organised under the auspices of the Canadian 
Industrial Exhibition Association, will be held in Winnipeg, 
from July 10th to 20th next. It is understood that the Duke 
of Connaught, Governor-General of Canada, will officially open 
the exhibition, and be present at it during most of its progress. 
The details of the motor competition which is to be held in 
connection with this exhibition are not yet finally worked out, 
but it is expected that full particulars of it will be ready very 
shortly. 

Royat AGrRIcULTURAL SocteTy.—As previously announced, 
the annual show of the Royal Agricultural Society of England 
will this year be held at Doncaster from Tuesday, July 2nd, 
to Saturday, July 6th, inclusive. A sum of £10,900 will be 
given in prizes. The following regulations concerning the 
show have just been published :—Persons desirous of taking 
space for the exhibition of articles in the implement depart- 
ment are requested to apply for the necessary printed forms 
of certificates and specifications to the secretary, at No. 16, 
Bedford-square, London, W.C. No application for space can 
be considered unless the necessary certificate of entry and speci- 
fications, filled in on the printed forms prescribed, complete, 
and signed by the exhibitor or his agent, and accompanied by 
the necessary fees, has been delivered to the secretary, at No. 16, 
Bedford-square, on or before Wednesday, the 20th March, 1912. 
Post entries of agricultural articles only may be tendered up 
to Monday, the Ist April, 1912, on payment of double fees, 
and will receive consideration in the event of there being any 
spare space available. After April Ist no application can 
be considered under any circumstances whatever. The speci- 
fication which must accompany each application for space 
must state the name of the exhibits, with the name and address 
of the manufacturer, and the lowest selling prices. All articles 
described in the specification must be exhibited, and no articles 
other than those included’ in the specification will be allowed 
to be exhibited at the stand. The Society will grant to an 
exhibitor without charge a number of lines, not exceeding as 
a maximum the number of feet of shedding allotted to him, 
for the description of his exhibits in the official catalogue. 
The Society’s contractors will undertake and execute all the 
works required in fittings to stands, &c., providing the exhibitor 
gives reasonable notice of such requirements. All exhibits in 
the implement department must be brought into the showyard 
by the evening of Friday, June 28th, and must be finally ar- 
ranged, cleared up and completed, before five o’clock in the 
evening of Saturday, June 29th. Further particulars may be 
obtained from the secretary. 














* Abstract of a paper read at the ordinary meeting of the Institution, 
Tuesday, January 30th, 1912, by Mr. R. J. Durley. 
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THE EVOLUTION AND PRESENT DEVELOP- 
MENT OF THE TURBINE PUMP.' 
By Dr. EDWARD HOPKINSON, Member of Council, and 
Mr. ALAN E. L. CHORLTON, Momber, of Manchester. 
(Concluded from page 100.) 


A considerable number of pumps of the 1895 form were con- 
structed for installations in this country and abroad, some of 
which are described later. Meanwhile Messrs. Sulzer Brothers, 
of Winterthur, had commenced the manufacture of multiple tur- 
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several joints increased the probability of internal leakage from 
one stage to another. Curves of head and efficiency of such a 
pump are‘shown in Fig. 14. 

The agreement between Sulzer Brothers and Mather and Platt 
came to an end by mutual consent in 1904, and after that date 
each firm further developed their pumps on their own lines. The 
authors deal now only with the improvements of Mather and 
Platt, not having knowledge of Messrs. Sulzer’s work beyond what 
is generally available through publication. 

Proceeding now to the discussion of later designs, a four- 
chamber pump is shown in longitudinal section in Fig. 15, its 
guide vanes in photograph, Fig. 8 (left-hand side), and its im- 
| peller, in Fig. 16. 1t will be seen that constructionally this pump 


| 


_ Four-Chamber High Lift Centrifugal Pump, (Sulzer.) * } 





“THe Encineer’ 


bine pumps about the year 1896, and had evolved various modifi- 
cations in the Osborne Reynolds design, whereby both theetti- 
ciency and the lifting capacity were considerably improved. 
They had established in 1898 an interesting and novel installa- 
tion of these improved pumps at the Spanish mines of Horcajo, 
which attracted considerable attention. Two years later an 


Fic, 14.—Test of Four-Chamber Turbine-Pump (Sulzer) when running 
at a constant speed of 875 revolutions per minute. 
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agreement was concluded between Messrs. Sulzer Brothers and 
Messrs. Mather and Platt providing for an interchange of future 
improvements and due acknowledgment of the original work of 
Professor Osborne Reynolds and of the improvements made by 
the two manufacturing firms. 

A four-chamber pump of the Sulzer design is hown in longi- 


Fig. 15.—Modern Four-Chamber Pump. 
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differs principally in that the extended suction end is shortened, 
and is similar to the delivery end. 
of drives, motor, belt, or steam turbine to be better negotiated 
with a standard pattern. Successive chambers, instead of -being 





| thus giving a hydraulic Hopkinson test. 


tiple pumps arranged in stages, the pump of each stage deliy ering 
direct through the rising main to the stage above. The pumps 
were motor driven, and each set was erected in a chamber off-set 
from the mine shaft, measuring 26ft. by L1ft. Gin. by L1ft Gin, 
thus demonstrating the great convenience afforded by this type 
of pump for underground work, ‘The capacity of the installa. 
tion was 1000 gallons per minute against a total head of 1500f¢, 
Engineering laboratory plant, 1900.—This plant constructed 
for the Engineering Laboratory of the University of Cambridge 
consisted of a pump at one end, a similar turbine at the other end, 








Fig. 16—IMPELLER OF FOUR-CHAMBER PUMP 


and an electric motor between them. It forms an interesting 
combination designed for the purpose of carrying out a Variety 
of tests. It could be worked either as a motor driven pump or a 
turbine-driven dynamo or as a combination, the motor making 
up the loss of power in the water passing the turbine and pump, 
For this last: purpose 


| the magnets of the motor were slung on ball bearings and pro- 
| vided with arrangements for measuring the torque. 


Newcastle Electric Power Station, 1901.--The combination 


| above described was made use of later for actual installations, 
| 


This enables various classes | 


secured to their neighbours by bolts and flanges, are held together | 


by long bolts extending the entire length of the pump body and 
held only at the two ends (suction and delivery). This construc- 
tion secures, amongst other things, some economy in manufac- 
ture. 
well backwards, and the guide passages are longer and more 
correctly divergent, whilst the return way to the eye of the next 


The impeller is of the shrouded type, having vanes bent | 


impeller is of a curved form and more in line and continuous | 
with the receptive ports, thus preventing the abrupt right-angle | 


turn through the casing obtaining in the Reynolds pump. The 
losses in the Reynolds impeller through side friction in its casing 
are obviated, and any leakage from the periphery back to the 
suction is prevented or greatly minimised by the outer circum- 
ference of the impeller eye running in neck bushes with a very 
small radial clearance, amounting to less than 0.005in. The 
importance of preventing this leakage is very great if high effi- 
ciency is to be secured. The impeller is turned all over outside 
to reduce loss by skin friction,® and with the same object it is 
usual to use as many wheels as the circumstances will otherwise 
allow of. 

The end or axial balance of the impellers is obtained by the 


automatic device shown, which acts well in practice, and com- | 


pensates for wear and variable leakage taking place in the pump. 
In other respects the arrangement, direction of flow of water, and 
assemblage of the pump are the same as in the original Mather- 
Reynolds pump. Representative curves of head and efficiency 
of such a pump are shown in Fig. 9. 


INSTALLATIONS. 


Bore-hole pump, 1897.—This pump installation is particularly 
interesting on account of its novelty. The pump consists of six 
chambers in series, and is arranged to work suspended in a bore- 
hole at a depth of 100ft. below the surface ; it has a capacity of 
850 gallons per minute, with a lift of 170ft., and runs at 1000 
revolutions per minute. 

The general arrangement of the rising main by which the pump 
is suspended is shown in Fig. 17. The pump and main rest on a 
crutch pipe at the bottom of the bore-hole. The pump is 
specially designed to fit the bore-hole lining tube, and its overall 
diameter is necessarily reduced. It is driven by a vertical shaft 
passing down the centre of the rising main and supported at each 
pipe joint by suitable stay bearings. At the surface this shaft 
is arranged with double bevel gears and pulleys driven from a 
steam engine. 

An interesting feature of this installation is shown in the 
illustration immediately below the pump, consisting of an 
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Fi0. 17. 
Arrangement of Mather. Reynolds Pump in Bore-hole, 1897 
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amongst others, at the Newcastle Electric Power Station for cir- 
culating the condensing water. The pump raised and forced 
water from the river to the condenser in the electric generating 
station in the town, the return flow to the river passing through 
and driving the turbine, the loss being made up by the electric 
motor in between.? 

Mine drainage pump, 1911.——Fig. 18 shows a section through a 
series turbine pump lately constructed for mine drainage. — It 1 
interesting, as it is probably the mine pump with the largest 
capacity yet constructed. This pump is capable of delivering 
2500 gallons per minute to a height of 2000ft. when running at a 
speed of 1450 revolutions per minute, and absorbs over 100 


Fic. 18. 


Mine-Drainage Pump, 1911. 


(Mather and Platt.) 
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tudinal and cross sections in Fig. 13. Comparing this with the 
1895 design, three important differences are noticeable. First, 
the body casting of the pump is constructed in one piece, with 
the intermediate pieces, guide vanes, and impellers put in from 
one end. Secondly, the impellers are shrouded and have back- 
ward curved vanes. Thirdly, the impellers are arranged back 
to back to compensate for the increased lateral_end pressure set 
up by the higher heads worked against. This arrangement of 
the impellers involved the use of somewhat tortuous passages in 
the pump to bring the discharge of ‘the, first*impeller to the eye 
of the second, and so on. Moreover, these passages passing 





i The Institution of Mechanical Engineers. 
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expanding plug, which effectively stops out all{objectionable horse-power at the spindle. 


surface water, allowing the supply desired to come in through 
the suction pipe suspended below. This pump has given con- 


tinuous service for over fourteen years, during which time it has 


It is operated by a three-phase 
motor of 2500 volts,*direct coupled through a flexible coupling 
of the pin and rubber bush type. 

The pump has seven impellers arranged in series working 10 


ived no repairs.¥ In fact, it has only once been brought to | chambers, following each other in the same manner as tho-e 


receivec 
the surface during this period, when a portion of the shaft in the 
bore-hole was found to be corroded and required renewal. 

Mine pumps : Sulzer installation of 1898.—The authors be- 
lieve this to be the first installation of centrifugal turbine pumps 


pumps already described, and not, as is sometimes done for such 
high heads by arranging the impellers back to back, with the 
intention thus to balance the.end pressure. ‘The series impellers 
are constructed of phosphor-bronze, and are mounted on a shatt 


of large capacity for mine drainage It consisted of three mul- | of extra large diameter, to prevent sag in the middle and allow 





8 For a discussion of this skin friction, see paper by 


’ cited above, 


Gibson and Ryan | 


% Paper by C. Hopkinson, ‘‘ Proceedings” Inst. Mech. E., 1902, ‘‘ Pump- 
ing’ Plant for Condensing Water.” 
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of fine clearance in the neck rings at the eyes of the impellers, 
thus reducing leakage. The guide vanes, into which the impel- 
lers discharge, are large castings of special bronze, double-sided 
and cast in one piece, thus securing increased rigidity. 

The intermediate chambers have the return passages from the 
periphery to the suction of the next impeller cast in. They are 
of cast iron, and have feet cast on, which, resting on the planed 
surtace of the bed-plate, support and keep the whole pump 
in true alignment, a precaution more necessary when the length 
of the pump is as great as in this case, The construction also 
facilitates the stripping and rebuilding of large pumps. There 
is only one exterior bearing, in the form of a separate pedestal 
standing on and bolted to the main bed-plate at the suction 
end. The reason for this bearing being separate and of such 
a solid form and not overhung from the pump casing, as in the 
more standard form of smaller pumps, is due to the large power 
transmitted through the pump shaft at a high speed. There 
js a water-logging passage to the shaft at the suction stuffing- 
box to prevent air leakage. 

At the delivery end of the pump there is an internal auto- 
matically grease-lubricated bearing and a differential end 
balance plate readily accessible for examination and adjust- 
ment, a great advantage with dirty waters. This construction 
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pump which exhausts the suction pipe, thus causing the water 
to fill the turbine pump. As soon as the turbine pump has 
developed its head pressure, the auxiliary pump can be put out 
of action, and the turbine pump will continue to work with 
suction lifts up to at least 80 per cent. of the height of the 
barometric water column. 

Waterworks pump driven direct by a steam turbine, 1908.— 
This pump, like the mine drainage pump already described, 
is of very large capacity, but differs from it in running at a 
high speed, being driven direct by a steam turbine. 
is installed at the St. Gabriel pumping statien of the Montreal 
Water and Power Company, situated on the banks of the St. 
Lawrence, and is capable of delivering in continuous work 
10,500 gallons per minute at a head of 404ft. The turbine is 
of the Zoelly type,1350 to 1500 revolutions per minute, and 
is capable of normally developing 1720 brake horse-power 
with steam at 165 lb. per square inch and 150 deg. Fah. super- 
heat. The air pump of the condenser is independently driven 
through reduction gear by an enclosed high-speed reciprocating 
engine placed at a lower level than the steam turbine pump. 
This auxiliary engine is of about 275 horse-power and runs at 
465 revolutions per minute. Direct coupled to the other end 
of the shaft is an auxiliary low-lift pump which draws water 





The plant | 
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| cious, and to assist on the staff of the Captain Superintendent ; 
| C. J. M. Wallace, to the Ariadne, additional, for the Crescent ; 
| W. W. Bills, to the Glory; J. E. Vibert, to the Leviathan ; 

V. de Paris, to the Antrim; R. B. Morison, to the President, 
| additional, for service as Engineer Overseer at the works of 

Messrs. Beardmore and Co., Dalmuir; R. S. Jennings, to the 
| Pembroke, additional, for the Vengeance ; P. R. T. Brown, to 
| the Pembroke, additional, for service with the Engineer Rear 
Admiral on staff of the Commander-in-Chief, Nore. 

Engineer Lieutenants.—G. J. B. Barry, to the Hawke, for 
voyage out, and to the Widgeon on arrival ; E. J. O’B. Croker, 
to the Hawke, for voyage out and home; D. C. Bennett, to the 
| Skirmisher ; F, Kelly, to the Glory, additional, for the Goliath, 

temporary ; J. C. Talbot, to the Bellona; C. E. Vinning, to 
| the Flora; R. Walker, to the King Edward VII.; H. W. Couch, 
to the Excellent, for supervision of machinery and boilers of 
| tenders and as instructor in-hydraulic machinery; F. Kelly, 
| to the Dido; W. J. Deans, to the St. George, additional, for 
| the Boyne; G. J. Hamilton, to the Vernon, additional, for 
special service; A. J. Mackean, to the Venus, additional, 
for the Defender, on commissioning ; W. Portch, 
to the Venus, additional, for tie Ariel, on commissioning ; 
M. C. Johnson, to the Blenheim, additional, for the Racoon, 











obviates the disadvantages of a gland at the delivery end, 
subject to the full head pressure, with its attendant leakage 
and cutting of shaft. The lubrication of the internal bearings 
is effected by a piston worked by the head pressure pumped 
against. 

Boiler feed pump, 1909.—Figs. 19 and 20 show an electrically 
driven boiler feed pump, consisting of two six-chamber pumps 
in series, of the split body type, allowing of the whole of the | 
inside impellers, shaft and guides being taken out together when 
the top half-cover is removed. This is a much simpler and 
quicker operation than taking adrift a standard type, but it 
is @ more expensive form of construction. The difficulty in 
such a design is to deal with the 260 lb. per square inch internal 
water pressure on the split joint. Reference to the illustration 
will show how this is accomplished. It will be seen that the 
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Figs. 19 and 20—ELECTRICALLY-DRIVEN BOILER FEED PUMP 


from the suction well and delivers it to the main pump at a 
small pressure, thus relieving the main pump from suction, 
and thereby effectively preventing any trouble in that pump 
from cavitation. A portion of the water from the auxiliary 
pump is by-passed through the condenser on its way to the 
main pump. It thus serves also as a circulating pump. The 


| main pump is of special design in that, owing to the high speed 


only one impeller is needed to give the head and two are required 
for the quantity. Consequently, the pump is of two-chambered 
parallel type. Each of the impellers has a double entrance, 
so that the shaft is in lateral equilibrium and no balancing 
device is required. A plant of this character has great advan- 
tage over a direct-acting or gear-driven reciprocating pum 

in the relative smallness of the space occupied and foundations 
required and in silence of operation. This pump and the mine 


Fic. 21.—Single-Chamber High-Lift Turbine-Pump. 
(Matber and Platt.) 
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impellers are surrounded by guide plates, put on in halves 
and bolted together, and the whole is then placed in a casing 
divided in the middle horizontal plane. The casing is pro- | 
vided with as many dividing ribs as there are impellers. Turned 
bosses on the guide dises rest in suitably machined seats in the 
dividing ribs. The top cover is bolted on to secure them in 
their places, and they are prevented from rotating by pins. 
The main joint against heavy pressures is thus a plain one and 
of great rigidity, and can easily be maintained tight. The 
capacity of the pumps shown is 140 gallons per minute, 260 lb. 
per square inch delivery pressure at 1270 revolutions per minute. 
Fire pumps.—An interesting application of the turbine pump 
for fire prevention purposes, as fitted to petrol automobile fire | 
engines, is shown in Fig. 21. The capacity. varies usually from 
350 to 1000 gallons per minute, against a head of 250ft. to 300ft. 
lhe pump has a single chamber and is designed to fit on the 
back part of the chassis of an automobile, and to be driven by 
an extended shaft from the engine. The regularity of the 
flow of water delivered renders the holding of the hose jets 
much easier and the action of the turbine pump allows the shut- 
ting off of any particular jet, or of all the jets, without any 
tendency to burst the hose pipes, as may be the case with a 
reciprocating pump. Further, the pump is much lighter than 
4 corresponding pump of reciprocating type, and takes up con- 
siderably less space. The difficulties incident to starting with 
4 heavy suction ean he met hy the provision of a small auxiliary 








on recommissioning ; S. R. Lewis, to the Blake, additional, 
| for the Ruby, on recommissioning; T. A. Venning, to the 
Pathfinder; W. H. Mew, to the St. George, additional, for 
the Nith; W. E. Longland, to the Hermione; J. W. Steil. 
to the St. George, additional, for the Swale; A. C. Evans, to 
the Excellent, additional, for the Revenge; F. J. Drover. 
to the King Edward VII., additional, to assist the Engineer- 
Captain on the staff of the Vice-Admiral commanding 3rd an« 
4th Divisions Home Fleet, and Officer Commanding; D. 
Dallas, to the St. George; F. A. Chater, to the Albion; D. G. 
Black, to the Cressy, for the Charybdis; W. G. Main, to the 
St. George, for the Cherwell; F. N. Barker, to the Zealandia : 
A. G. Crousaz, to the St. Vincent; W. Stokes and G. Cocks, 
to the Sirius, on recommissioning; G. H. Hirtzel, to the St. 
| George, additional, for the Doon, on recommissioning ; H. 8. 
| Morley, to the Venus, additional, for the Jackal, on commis- 
sioning; W.H. Ham, to the Blenheim, additional, for the 
Harpy, on recommissioning: A. L. Picton, to the Pomone, 
additional, for the Roebuck ; J. H. D. Nichols, to the Leander, 
additional, for the Success. 


AERONAUTICAL SocrETY oF GREAT Britatn.—As tho result 

of the ballot for the election of the first Associate Fellows of 
this Society, the following have been elected :—H. Barber, 
| Griffith Brewer, Captain A. D. Carden, R.E., T. W. K. Clarke, 
| J. W. Dunne, R. L. Howard Flanders, Professor A. K. Hunt 
| ington, Leo Jezzi, J. H. Ledeboer, Archibald R. Low, W. OU. 
| Manning, Mervyn O’Gorman, Alexander Ogilvie, F. Handley 
| Page, Professor J. E. Petavel, F.R.S., Horace L. Short, Captain 
| M. F. Sueter, R.N., Lieut. N. F. Usborne, R.N., Lieut. C. M. 
Waterlow, R.E., E. T. Willows. 


THE INSTITUTION oF CiviL ENGINEERS: STUDENTS’ MEErT- 
Incs.—At the Students’ meeting, held at the Institution on 
Friday, January 19th, at 8 p.m., Mr. J. F. C. Snell, M. Inst. C.E., 
in the chair, Mr. G. Ingram, Stud. Inst. C.E., read his paper on 
‘*The Turbo-blower and Turbo-compressor.”” The author out- 
lined the development and theory underlying the design, and 
discussed at some length the most suitable means of driving 
these machines as used for blast furnaces and mines. The 
paper was illustrated by numerous slide diagrams showing 
details of construction and results of tests. The discussion was 
opened by Mr. J. E. Burkhardt and continued by Messrs. T. J. 
Taplin, T. F. Hay, and H. V. Hutt. 


“ THORNYCROFT ”’ Motor LAUNCH FoR AUSTRALIA.—A motor 
launch constructed in Adelaide, South Australia, to the designs 


{of John I. Thornycroft and Co., Limited, Caxton Houses 


drainage pump already described, so far as the authors are 
aware, are the largest of their type in the world, and so give a 
fitting indication of the development of the Reynolds turbine 


pump since its inception thirty-seven years ago, and illustrate | 


some of its great possibilities in various duties. 


NAVAL ENGINEER APPOINTMENTS. 





THE following appointments have been made at the Admiralty : 
Engineer Commanders.—A. T 
and G. Wormald, to the Leander, for duty with destroyers ; 


M. Rundle, to the Indomitable ; G. W. Hudson, W. Whitting- | 
ham, W. Y. Jumper and W. K. Williams have been promoted | 


to the rank of Engineer Captain ; G. Attwool, to the London ; 
E. Carter, to the Glory, additional, for the Goliath ; C. H. Hill, 


to the President, additional, for service as Engineer Overseer | 
at Parson’s Marine Turbine Company and Wallsend Slipway | 


W. Highton, J. D. Rees, 


Company, Newcastle-on-Tyne ; 
R and E, A. E. Crowley 


W. Jones, G. T. J. Ludlow 
have been placed on the retired list, with the rank of 
Engineer Captain; L. Wall, to the Exmouth; G. P. 
Webster, to the Renown; C. A. Harding, to the Vanguard ; 
W.C. S. P, Bartwell, to the Victory, additional. for the Auda- 


P. Read, to the Lord Nelson, | 


| Westminster, presents some interesting features. She is to be 
used ordinarily for pleasure cruising, but on special occasions 
will be employed in carrying bales of wool, and on this account 
has been specially designed to serve the double purpose men- 
tioned. Her length is 60ft., with a beam of 10ft., and 4ft. 6in. 
depth. One essential condition of the contract was that the 
| draught should not exceed 18in., and, by the introduction of a 
special form of tunnel-stern, this dimension has been adhered 
to. The planking is of mah y, copper sheathed to 3in. 
| above water-line. She is decked tor about two-thirds of her 
length, guard rails being fitted round. The machinery con- 
sists of two sets of “ Thornycroft’”? M6 type six-cylinder 
| 44in. by 6in. paraffin motors with reverse gears, each engine 
developing 45 brake horse-power, which together give the 
boat a speed of thirteen miles per hour. The aft portion of 
the well is specially arranged for carrying bales of wool up to 
34 tons weight, and is suitably protected by an awning: Ad- 
ditional bales may be placed in the main cabin in cases of emer- 
gency, the hatchway being extra large to admit 34in. bales. 
The cabin and motor space are ventilated by mushroom and 
cowl ventilators, and, in addition, by electric fans. The vessel 
is electrically lighted throughout, current being supplied by.a 
dynamo set driven from the main engines, the set being suffi- 
ciently powerful for a powerful searchlight and the ventilating 
fans, in addition to the lamps. Hatches are fitted over the 
| stern tubes and propellers to facilitate inspection. An 8ft 
dinghy is also carried in davits on the turtle deck, 





FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


NorTHAMPTON INsTITUTE ENGINEERING Society.“ Steam 
Turbines.” Messrs. T. R. Houston and F. G. Parnell. 5.45 p.m. 
BatrersEA PotyTEcHNic.—Battersea Park-road. ‘* Day- 


light and Artificial Lighting Compared,” Mr. J. S. Dow. 7.30 
p.m. : 

LONDON GEOLOGISTS 
Gower-street, W.C. “ Rocks 
William Hill. 7.30 p.m. 

Royat InstiruTion oF GREAT BRITAIN. 
Piccadilly, W. 
Sir John Mackenzie Davidson. 


SATURDAY, FEBRUARY 3rp. 

Roya InstTitvuTION oF GREAT Britarn.—Albemarle-street, 
Piccadilly, W. ‘“ Russian Music of To-day.” Sir Alexander 
©. Mackenzie. 3 p.m. 

Tue Norts-East Coast INstiruTioN OF ENGINEERS AND 
SHIPBUILDERS (GRADUATES’ SECTION).—Sunderland Technical 
College, Sunderland. “The Early Growth of the Steam 
Engine,” Mr. F. W. Dugdale. 6.45 p.m. In the afternoon 
at 3 o’clock a visit will be paid to the Pallion shipyard of 
Messrs. Williain Doxford and Sons, Limited. 


MONDAY, FEBRUARY 5rsz. 
-Albemarle-street, 


College, 
Mr. 


AssocraTion.— University 
containing Radiolaria,” 


—Albemarle-street, 


9 p.m. 


Roya Ivstrrution oF GREAT Brrrary. 
Piceadilly, W. General Meeting. 5 p.m. 

Tue Socrety oF Encrneers.—The Institution of Electrical 
Engineers, Victoria Embankment, W.C. Presidential Address 
by Mr. John Kennedy. 7.30 p.m. 

Tue INsTITUTE OF MARINE ENGINEERS.—58, Romford-road, 
Stratford, E. Discussion on the paper, * Auxiliary Machinery 
tor Internal Combustion Engines,”” Mr. W. R.Cummins. 8 p.m. 

Tse InstirvuTion oF ELectricaL ENGIneEers.——Newcastle- 


on-Tyne Students’ Section. Armstrong College, Newcastle. 
Notes on the Maintenance of Secondary Batteries,’ Mr. 
J. R. Parry. 7.30 p.m. 
TUESDAY, FEBRUARY 67x. 
RK6ONTGEN Socrety.—Institution of Electrical Engineers. 
“ After-glow in Vacuum Discharge Tubes,” The Hon. R. J. 


Strutt, F.R.S. 

Royat Instirurion OF GREAT Briray. 
Piceadilly, W. ‘“ The $; udy of Genetics,” 
fessor William Bateson, F.R.S. 3 p.m. 

Tue INstTITUTION OF CIviL ENGINEERS.—Great George-street, 
Westminster, S:W. 
rand,” Mr. Donald Calder Leitch, M. Inst. C.E.; “ Investiga- 
tions relating to the Yield of a Catchment Area in Cape Colony,” 
Mr. Edward Cecil Bartlett, M. Inst. C.E. 8 p.m. 


WEDNESDAY, FEBRUARY 7rx. 


Lecture IV., Pro- 


CarPENTERS’ Hati.—London-wall, E.C. 


Condition of Building,”” Mr. Herbert W. Wills. 7.45 p.m. 


Royat Socrety oF Arts.—John-street, Adelphi, W.C. 
“The Influence of Ozone in Ventilation,” Mr. Leonard Hill, 
F.R.S. 8 p.m. 


THE InstituTiON oF Crvit ENGINEERS.—Students’ Visit to | 


the National Physical Laboratory Experimental Tank, Bushy 
House, Teddington. 
THURSDAY, FEBRUARY 8ru. 

Tue InstiruTion OF AUTOMOBILE ENGINEERS.-—Graduates’ 
Section. 13, Queen Anne’s-gate, Westminster, S.W. ‘* Worm 
v. Bevel Drive,” Mr. B. W. Ainsworth. 8 p.m. 

Roya Institution oF GREAT Brrirarn.—Albemarle-street, 
Piccadilly, W. “* The Phenomena of Splashes,’ Lecture II., 
Professor A. M. Worthington, F.R.S. 3 p.m. 

Tse Institution oF ELectricaL ENGINEERS —Victoria 
Embankment, W.C. ~*~ High Voltage Tests and Energy Losses 
in Insulating Materials,” Mr. H. E. Rayner 8 p.m. 


FRIDAY, FEBRUARY 9ru. 


BATTERSEA POLYTECHNIC.—Battersea Park-road. 
of Artificial Iuminants,” Mr J.S. Dow. 7.30 p.m. 

NORTHAMPTON INSTITUTE ENGINEERING Socrety.—* Radio- 
telegraphic Detectors,’ Mr. W. Gilbert. 5.45 p.m. 

Roya Institution oF GREAT Brirarn.—Albemarle-street, 
Piccadilly, W. ‘‘ Very High Temperatures” (with Electric 
Furnace Experiments), Mr. John Allen Harker, F.R.S. 9 p.m. 

Tae INsTITUTION oF MUNICIPAL AND County ENGINEERS. 
—Room 13, Caxton Hall, Westminster, Metropolitan District 
Meeting. Discussion on the following paper, which will be 
taken as read,“ The Relation of Modern Road Surfacings to 
Fish Life,” Mr. W. J. A. Butterfield. 7.30 p.m. 


SATURDAY, FEBRUARY 


Roya InstTituTION OF GREAT Britarn.—Albemarle-street, 
Piccadilly, W. Lecture II., * Franz Liszt’ (Centenary), Sir 


* Colour 


10TH. 


Alexander C. Mackenzie. 3 p.m. 
MONDAY, FEBRUARY 12rs. 
Junior INSTITUTION OF ENGINEERS.—Architectural Asso- 
ciation, 18, Tufton-street, Westminster, S.W. * Bridges,” 


Mr. Paul Waterhouse. 


14TH. 
“The Sculptor’s 


WEDNESDAY, FEBRUARY 

CaRPENTERS’ Hatt.—London-wall, E.C. 
Craft,” Mr. T. Stirling Lee. 7.45 p.m. 

Tue INsTITUTION OF AUTOMOBILE ENGINEERS.—The Institu- 
tion of Mechanical Engineers, Storey’s-gate, S.W. ‘* Causes 
of Failure in Ball Bearings,” Mr. G. F. Barrett. 8 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Yorkshire 
Section. The University, Leeds. Discussion on a_ paper, 
* Residence Tariffs,” Mr. A. H. Seabrook, will be opened by 
Mr. S. Z. de Ferranti. 7.15 p.m. 


THURSDAY, FEBRUARY 1dr. 


CARPENTERS’ Hatt.—London-wall, E.C. Lecture on “ The 


Nile in Harness,” Sir R. Hanbury Brown, K.C.M.G. 8 p.m. 
FRIDAY, FEBRUARY lé6ru. 
BaTTERSEA POLYTECHNIC.—Battersea Park-road. “ Prac- 


tical Lighting Problems,” Mr. J. 8. Dow. 7.30 p.m. 


SATURDAY, FEBRUARY 
THE STEPHENSON Socrety.—Visit to the London and South- 
Western Railway’s Running Sheds at Nine Elms. 3.15 p.m. 
THURSDAY, FEBRUARY 22np. 
CaRPENTERS’ Hatzi.—London-wall, E.C. ‘The English 
House from the Normans to the Tudors,” Mr. W. H. St. John 
Hope. 8 p.m. 
é SATURDAY, FEBRUARY 24ru. 
ENGINEERS.—St_ Bride 
‘“* Electric Welding as 


17TH. 


Tue INstTiruTION oF LocomoTiIve 
Institute, Bride-lane, Fleet-street, E C. 


Local | 


-Albemarle-street, | quoted £7 15s. to £7 17s. 6d. for doubles. 


“The Water Supply of the Witwaters- | 


“Vital Effects of Radium and other Rays.” | 





THE ENGINEER 


Applied to Locomotive Repairs.” Mr. T.' Scott Anderson, of 
Sheffield, 6.45 p.m. ; 
THURSDAY, FEBRUARY 29ru. 
CaRPENTERS’ Hatn.—London-wall, E.C. “ The 
London,” Mr. Banister F. Fletcher. 8 p.m. 


THURSDAY, MAY 23rp, ro WEDNESDAY, MAY 2%rn. 


THe INstirute or Municrpan aNp County ENGINEERS. 
Visit to Paris,, Whitsuntide, 1912. Leave Victoria 10 a.m. on 
Thursday, May 23rd. 


Tower of 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


The Position Steadier. 

THANKs to the expectation of an amicable settlement 
of the dispute in the English coal trade, the iron market is less 
perturbed this week than last, and is beginning to settle down to 
something like its normal condition. There is a great deal of 
work on hand, which is giving full employment at the various 
establishments. Values are well upheld and prospects are 
favourable. 


Pig Iron. 

A large output of pig iron is being made most of, and 
is being used up as fast as it is produced. Quotations are firm, 
and where immediate delivery is desired some increase upon 
eurrent figures is demanded. Makers quote as follows :— 
Common forge pig iron, 51s.; part-mine, 54s. to 55s.; best all- 
mine forge, 85s.; foundry, 90s.; and cold blast, 120s. North- 
ampton sorts are quoted 53s. to 54s.; Derbyshire, 55s. to 56s.; 


| North Staffordshire forge also 55s. to 56s.; and best, 61s. to 62s, 


Manufactured Iron Active. 

Most of the mills are fully engaged upon bars and 
sheets, and are likely to remain so for the rest of the quarter. 
Marked bars continue £8 10s., with the list houses quoting 
£7 5s. for their second grade. Unmarked bars are commanding 
£7 2s. 6d. delivered Birmingham, whilst common bars are also 
in good request with nut and bolt sorts being quoted at £6 15s. 
Quotations for galvanised corrugated sheets are stronger than re- 
cently. Some brands can still be obtained at £11 7s. 6d., but most 
makers are asking £11 10s. to £11 12s. 6d. Plain sheets are 
There is a good call 


| for hoop iron at £7 10s.,-also for slit nail rods at ¢7 15s., and 


“ Past and Present | 


| outlay of some £70,000. 


for gas strip at £7 2s. 6d. to £7 5s. 


Steel Firms very Busy. 

Consumers of steel can hardly get deliveries promptly 
enough to suit them. so pressed with work are the steel firms. 
Some makers who are already full up with orders are asking 
£5 10s. for Bessemer billets, which is only half-a-crown below the 
current quotation for heavy steel rails—an approximation which 
is probably unique. Other quotations are as follows:—Angles, 
£7 to £7 2s. 6d.; flats, £7 7s. td.; joists, £6 10s.; and ship plates, 
£7 5s. to £7 10s. 


Tramway Rolling Stock. 

Owing to the increased tramway traffic in Greater 
Birmingham, the Tramways Committee has decided to request 
the City Council to sanction the ordering of 100 new cars of the 
latest pattern. At present the department has upwards of 400 
ears, but this number is proving insufficient. Each car, it is 
stated, costs about £700, so that the new order will mean an 
The cars will be brought into service as 
required to meet not only the present demand, but also the 


| extra traffic in connection with the proposed scheme of tramway 
| extension. 


New Telephone Works for Birmingham. 


New telephone works at Birmingham are foreshadowed | 


by the newly-issued White Paper upon Post-office Factories. 
The Committee states that with regard to the proposed factory 
in the Midlands, it is ** strongly of the opinion that Birmingham, 
which is a better centre than Nottingham for the important 
telephone areas of the Manchester, Liverpool, Birmingham, and 
South Wales district, affords the best possible position.” The 
alternative to the establishment of a Birmingham factory is the 
retention or replacement of the Nottingham factory of the 


| National Telephone Company, and to this the Committee is 


strongly opposed. 


Engineers Busy. 
Nearly all branches of the engineering trades continue 
very busy, with an excellent outlook. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 


Rather Weaker Feeling in Pig Iron. 
TAKEN on the whole, the position in pig iron through- 


| out the month has been fairly strong, although the tone towards 





the close is: rather of a weaker character. There was a good 
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especially for domestic fuel, which is in increased demand owing 
to the cold weather prevailing. Slack also shows hardening 
tendency, and shipping and bunkering coal] is exceedingly strong 
at the present high prices ruling. 


Manchester University. 

On March Ist next the new physical laboratory build. 
ings of the Manchester University will be opened by Professor 
Schuster. They are an extension of the laboratories built about 
ten years ago, and have been rendered necessary owing to the 
increasing demands for laboratory space in connection wit) 
radium research. The new buildings include several electrica} 
laboratories, workshops, research rooms, and lecture room. The 
electrote-chnies department is being removed from the old build. 
ings to the ground floor of the new block, the first floor of whic), 
will be given over to radio-activity research. The latter 
department is particularly well equipped, the Vienna Academy 
of Sciences having lent to Professor Rutherford a@ quantity of 
radium-bromide. ‘ 


Manchester Association of Engineers. 
The annual dinner of this society will take place at the 
jrand Hotel on Friday, February 9th. 


Works Extensions. 

Owing to the demand for increased accommodation, 
Geo. Richards and Co., Limited, are about to erect extensive 
new workshops, and with this object have secured ten acres o 
land in close proximity to their present premises. On this site 
it is intended to provide modern machine and erecting shops, 
and the old works will be utilised for increased foundry accom. 
modation. 


Engineering Trades. 

There is little change to report in connection with the 
state of the various branches of the engineering trades of thi, 
district. The textile machinery and steam engine and boiler 
makers are still the worst off for orders. The machine tool, gas 
engine and electrical branches are well employed. A short-lived 
strike occurred last week at one of the electrical machinery 
works in Trafford Park, owing to a dispute over the manning of 
a machine tool, but a settlement was speedily effected. There 
has also been trouble in Liverpool owing to the demand of the 
workpeople for an advance of wages, but I am pleased to be able 
to report the failure of the prolonged strike at Crossley’s works, 
the men having decided to return to work after a futile but deter 
mined attempt to obtain control of the management of the shopse 


The Cotton Trade Settlement. 

The truce which was arrived at in connection with the 
great lock-out in the weaving industry is proving only anothe: 
glaring failure of the system of collective bargaining. It, will be 
remembered that a truce was arranged. by the mediation of Sir 
George Askwith on terms which recognised that the question of 
the right of the union operatives to refuse to work with non- 
unionists might be raised again at the 2nd of six months. Both 
sides agreed not to take any action that would involve the stop 
page of machinery unless six months’ notice is given. In spite 
of this agreement numerous cases have since occurred of union 
operatives refusing to start their looms owing to the presence ot 
a few non-unionists in the mills, with the result that these 
unfortunate individuals have either been forced to join the trade 
unions against their will or have had to cease work. 


The Marine Steam Turbine, 

A paper on the above subject was read before the 
Liverpool Engineering Society on January 24th by Mr. R. .J. 
Walker. In the course of the paper the author stated that 
geared turbine installations are now in course of construction in 
this country fortwo new steamers for the London and NSouth- 
Western Railway Company, for three vessels for India, and, in 
addition, the Mitsu Bishi Company, in Japan is constructing a 
set in that country. All these vessels will have twin screws, 


| with a high and low-pressure turbine geared to each screw. 


| special qualities of iron are at about 70s. per ton. 


average attendance on the Iron Exchange on Tuesday, but | 
prices had an easier tendency, and some brands ruled nominal. | 


There was more disposition on the part of sellers to meet buyers, 
and for firm orders prices were the turn lower. Finished iron 
steady, and there was a stronger feeling in steel. Forei 
billets were dearer. In copper prices were occasionally lower. 
Sheet lead remains unchanged, but English tin ingots showed 
an advance. 


Quotations. 
Pig iron: Lincolnshire, No. 3 foundry, 56s. to 56s. 6d.; 


Staffordshire, 57s. 6d. to 58s.; Derbyshire, 57s. 6d.; Northamp- | 


tonshire, 58s. 4d.: Middlesbrough, open brands, prompt, 58s. 4d.; 
January-March, 58s. 10d. Scotch: 
65s.; Glengarnock, 62s. 6d. to 63s.; Eglinton, 62s. 6d., delivered 
Manchester. West Coast hematite, 66s. 6d. to 67s.; East Coast 
ditto, 66s. to 66s. 6d., both f.o.t. 


sections are at £8 10s. per ton. 
Delivered Heysham: Gart- | ? f, 


sherrie, 62s. 6d. to 63s.; Glengarnock, 60s. 6d. to 61s.; Eglinton, | 


6d. to 64s.; 
Finished iron: 
Steel; Bars, 


60s. 6d. Delivered Preston: Gartsherrie, 63s. 
Glengarnock, 61s. 6d. to 62s.; Eglinton, 61s. 6d. 
Bars, £7 5s.; hoops, £7 12s. 6d.; sheets, £8 15s. 
£7 to £7 10s.; Lancashire hoops, £7 12s. 6d., 
£7 17s. 6d.; sheets, £8 5s. to £8 10s.; boiler plates, £8 to £8 5s.; 
plates for tank, girder, and bridge work, £7 5s. to £7 10s.; Eng- 
lish billets, £5 15s.; foreign ditto, £5 7s. 6d. to £5 10s.; cold 
drawn steel, £9 7s. 6d. to £9 12s. 6d. Copper: Sheets, £77; 
tough ingots, £66 10s. to £67; best selected. £67 to £67 10s. 
— ton. Copper tubes, 93d.; brass tubes, 8d.; condenser, 9d.; 
razed brass tubes, 9}d.; rolled brass, 7}d.; brass wire, 7#d.; 
brass turning rods, 7$d.; yellow metal, 6}d. to 6/,d. per lb. 
Sheet lead, £19 12s. 6d. to £19 15s. per ton. English tin ingots, 
£198 per ton. Aluminium, £57 to £59 per ton. 


The Lancashire Coal Trade. 
There was a very fair attendance on the Coal Exchange, 
and the tone remains exceedingly firm in all departments, 


Staffordshire ditto, | 


; | steamships. 
Gartsherrie, 64s. 6d. to | P 


Barkow-1n-FurNeEss, Thursday. 
Hematites. 

Whilst there is a continuance in the activity industrially 
in the hematite pig iron trade of this district, there has been 
noticeable a somewhat quieter tone, and the business done during 
the past week has not been up to the standard of late. This 
weakness has been noticeable in other parts of the county, but 
it is expected that it will pass over shortly, and there is every 
promise of a good demand for iron all round. At the present 
time there are twenty-four furnaces in blast, and the whole ot 
the iron is going into prompt consumption, local steel maker 
accounting for a good proportion of the make. For special sorts 
of iron there is a steady trade being done, but this branch of the 
industry is, of course, limited. Makers are quoting 67s. per ton 
net f.o.b. for parcels of mixed numbers of Bessemer iron, and 
There is no 
business doing in hematite warrants, and after their recent 
spurt values have eased down, and now sellers are asking 63s. 3d. 
per ton net cash The stores of warrant are unchanged at 
50,217 tons. 


Iron Ore. 

For iron ore there is a good steady demand. On local 
account good supplies are required by smelters, and on gencral 
account the demand is well maintained. Scotland continues 
to take fairly large deliveries of ore both from Barrow, Hod- 
barrow, and the Cleator district. Prices are unchanged, with 
average sorts quoted at lis., and the best ores are up as high as 
23s. 6d. per ton net at mines. Spanish ores are arriving regu 
larly, and the current value of best sorts is 22s 6d. per ton. 
Out of that the freight represents 4s, 6d. per ton. Trish ores are 
not viten imported. 


Steel. 

In the steel trade there is still the same amount of 
activity at the rail mills. Orders for home and colonial buyer: 
are being turned out in fair tonnages. The only shipments of 
note from Barrow last week were rails, most of which went to 
Liverpool and Birkenhead, there to be put into foreign-going 
The demand for rails shows no change, and & 
steady business is being carried on. Heavy rails are quoted 
at £5 15s. per ton, with light sections at £7 5s. and heavy tram 
The demand for steel shipbuild- 
ing material is brisk all round, and likely so to remain, for new 
shipbuilding contracts of weight will shortly be given out. 
Ship plates are at £7 15s. per ton, and boiler plates run from 
£7 17s. 6d. to £8 5s. per ton. Hoops, at £7 15s. per ton, represent 
a fair trade. Tin bars are quiet at £5 2s 6d. per ton, Little 
is being done in other steel sections. 


Shipbuilding and Engineering. 

There is marked activity in these trades, and never 
were so many men employed at the Naval Construction Work 
at Barrow. Vickers Limited are reported to be in receipt of an 
order to build three river war boats of 250ft. long for the Brazi 
lian navy, but the placing is not confirmed. 


Fuel. 
There is a good steady demand for coal and steam sorts 


| are at 13s. 6d to 17s. 6d. per ton delivered. East Coast coke is 


uoted at 22s, 6d. per ton, and South Wales coke at 21s. per ton 
elivered 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Coal Trade Outlook. 

NorHina has occurred since the negotiations were 
entered upon between the representatives of the coalowners 
and the men to disturb the confident feeling which has obtained 
jere all along that the so-called minimum wage question will 
he settled without a strike. Market values have, as we noted a 
week ago, eased off from the panic level, and, though they were 

till higher, business is on a more normal scale, Collieries are 
till being pressed for deliveries against contracts. The pits are 
working fairly well, but the trade in several directions is dislo- 
cated by the delays in railway traffic, due to shortage of wagons 
ind the bad weather. 


Steam Coal. 

The market for steam coal is considerably quieter, 
although all the tonnage produced is urgently wanted by shippers 
and industrial consumers, ‘There are, however, signs that indus- 
trial consumers are not so anxious to increase stocks. This may, 
of course, be due to the extra quotations made for excess quan- 
tities on contracts, Collieries who are not so well placed on 
-ontracts are granting easier rates, and while prices as high as 
13s. per ton are heard of, the general quotation for land sales 
js about lls. to 12s. per ton for best South Yorkshire hards. 


Gas Coal. 

Gasworks appear to be still anxious regarding the posi- 
tion in the labour world, and are calling for deliveries very 
urgently. The pressure on collieries has scarcely been relaxed 
during the past week, and in cases where full quantities have 
heen supplied there is no difficulty in securing higher rates on 
exeess tonnage. 


Slacks. 

The high prices quoted for slacks have tended to re- 
trict fresh business. Most manufacturers are unwilling to 
pay any advance, and are merely drawing against contracts 
ior their current requirements, and are postponing any further 
commitments. At some collieries orders are rather scarce. 
Still stocks are practically nil, despite the trying traffic service. 
Best hard slacks are nominally quoted from 8s. to 8s. 6d. and 
econds from 7s. to 8s. per ton at pits. 


House Coal. 

Business has been again stimulated by the continuance 
of wintry weather, and best house coal is scarce and dear. 
l'raftic is working through very irregularly, both locally and for 
vutside markets However, as the recent rush of orders resulted 
in merchants’ and householders’ stocks being fairly well replen- 
ished, there is no further advance in prices. The market is 
held very firmly however. Best Barnsley softs are quoted 
15s. to 16s., with seconds at 13s, to 14s. tid. per ton at pits. 


Pig Iron. 

Merchants report that local consumers of pig iron have 
mostly withdrawn from the market for the time being. Prices 
are unchanged on the week. The recent advances have no 
doubt had a great deal to do with the present check to business, 
but, in view of the large consumption, especially of steel making 
and forge iron, sellers are optimistic. The billet market is rather 
disappointing, and prices appear to be less uniform than lately, 
with £6 15s. taken by some makers for Siemens high-sarbon 
qualities, although others quote up to £7 5s. Quotations : 
Lincolnshire, No. 3, 54s.; ditto, forge, mottled and white, 53s.; 
ditto, basic, 54s.; Derbyshire foundry, 54s. to 55s.; ditto, forge, 
52s., all per ton, delivered Sheffield or Rotherham. East Coast 
hematite mixed numbers are offered here at 72s. to 75s. net, 
according to delivery. Bar iron, £7 5s.; Siemens high-carbon 
hillets, £6 15s. to £7 5s. ; basic billets, £6. 


The Steel Trade. 

As reported last week, traffic delays are hampering 
manufacturers in many directions. But all the leading lines 
are very busy, full time being enjoyed in the manufacture of 
armament, shipbuilding, and railway material. Makers of light 
and heavy castings and forgings report a brisk general trade. 
There is no falling off in engineers’ requirements of drill steel, 
tool steel, tools, and other high-class steel products. Makers of 
yas and oil engines in various parts of the country have placed 
orders with local steel makers which are said to be the largest 
yet received from this particular quarter. Taken all round, the 
tool steel trade is well employed, although in the American 
market competition with United States makers is being felt 
rather keenly. Edge tools of all kinds are very satisfactorily 
placed. The Australian trade in this line, particularly for sheep 
hears, looks exceedingly promising, and local makers are 
expecting to ship heavily about May next. The Colonies are 
sending along good orders for cutlery. Electro-plate makers 
express themselves as being well satisfied with the present state 
of business, and the recent advance of 5 per cent. in prices is 
being readily secured. 





NORTH OF ENGLAND. 


(From our own Correspondent.) 
Cleveland Pig Iron. 

A SOMEWHAT more favourable report can this week be 
ziven about the Cleveland pig iron market than was forthcoming 
last week, though on Monday the lowest price of the month and 
year was reported for Cleveland warrants, 48s 83d. cash buyers, 
u decrease of close upon 2s. per ton from the maximum of Janu- 
ary, which was 50s. 8d, on the 3rd. The werker speculators and 
holders of warrants seem now to have cleared out, the market 
is quieter and free from the rush that characterised it over the 
tirst fortnight of the month, so that there is new a better chance 
of prices moving up steadily, atany rate when the spring demands 
begin to be made. Wednesday’s closing price for Cleveland 
warrants was at 49s. Id. cash buyers, and merchants were quoting 
49s. 6d. per ton for February deliveries of No. 3 Cleveland G.M.B. 
pig iron, but makers have adhered to 50s. for February, and they 
can afford to hold out for that, seeing that they have well-filled 
order books, and there is no pressure to sell. The quietness just 
now is thus not a matter of much importance. The legitimate 
trade is as satisfactory as it could well be, but it is disorganised 
every now and then by the operations of speculators. But for 
these, the upward movement with which last month opened 
would in all probability have gone on throughout the month, 
us it was generally predicted it would. While makers have 
adhered to 50s. per ton as their price for February f.o.b. deli- 
veries of No 3 Cleveland pig iron, second hands have sold at as 
low a figure as 49s. on Monday, but they have since raised their 
quotation to 49s. 6d. No, 1 and all other qualities of Cleveland 
pig iron, except No. 3, have become scarce, and are realising 
relatively better prices than No. 1 standard quality. No. 1 is 
up to 53s. 6d., Nos. 4 foundry and 4 forge to 49s., and mottled 
and white to 48s. 9d. No, 4 forge by some makers is quoted at 
the same price as the maker asks for his No, 3, and the supply 
is short of the demand. A large tonnage of this quality is now 
heing used at some of the steel works. 


Hematite Pig Iron. 

: _ The producers of East Coast a arein avery 
fair position ; they have sold heavily during the last two months, 
and are now able to realise 6s. per ton more than the prices ruling 
in November. The market is very steady, and though there is 
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not quite the same pressure to buy as there was in December and 
January, consumers having arranged for supplies as far ahead 
as they care to go at present, makers can well afford to wait. 
They are delivering all that is being produced, and their stocks 
are very small, while in the public warrant stores there is not a 
ton, and not likely to be. Makers may, with reason, count upon 
1912 being a very good year for them. They are getting rela- 
tively better prices than the makers of Cleveland pig iron ; the 
usual difference between the price of No. 3 Cleveland G.M.B. 
pig iron and that of mixed numbers, East Coast homatite pig 
iron, is 10s, per ton, to-day it is 17s. 3d., but the hematite makers 
are free from the competition of warrants, and are able to take 
their proper position in fixing the prices at which they shall sell 
their iron, whereas the producers of Cleveland pig iron, in a 
great measure, allow the speculators to determine what prices 
shall be. If the stock in the public stores were cleared out, the 
Cleveland ironmaster would no longer be the sport of the gam- 
bler. This week the price for mixed numbers, East Coast 
hematite pig iron, for immediate delivery, has been 66s., for 
delivery over February 66s. 6d., and for delivery over March 
and April 67s. 6d. Some sellers will accept orders for execution 
any time during the current half-year at the last-named figure. 


Iron-making Materials. 

After being for a long time absolutely nominal, the 
price of Rubio ore may now be considered as settled at 21s. 6d. 
per ton, delivered at Teesside wharves, for actual business 
has been transacted at that figure. Consumers have very 
small stocks and will shortly have to replenish them, so that 
merchants are stiff as regards prices. The production of coke 
has been reduced until it is now hardly equal to the require- 
ments, the coalowners finding it more profitable to sell their 
coal rather than convert it into coke, seeing that they can 
get 14s. per ton for their coking coal and only 17s. for their 
furnace coke delivered at Middlesbrough. With coal at 14s. 





coke cannot be profitably produced at 17s., when it is con- 
sidered that on the average each 100 tons of coal only gives | 
60 tons of coke in this district. For foundry coke, 19s. to 20s. 
per ton f.o.b. is being paid. | 


Manufactured Iron and Steel. | 
Business can fairly be described as most satisfactory; | 

indeed, some producers cannot satisfy the demands made upon | 
them, and advances continue to be made in quotations. This | 
week the manufacturers of steel joists have put up their prices | 
5s. per ton, and now ask £6 12s. 6d., less 2} per cent. f.o.t., | 
for large orders, and £6 15s., less 24 per cent. f.o.t., where only | 
small quantities have to be bought. Iron ship rivets have been | 
advanced to £7 15s. less 24 per cent f.o.t., but this was to be 
expected, seeing that the price of rivet bars has been substantially | 
advanced. Steel ship plates are firm at £7 5s., less 24 per cent., | 
and iron ship plates at £6 15s., less 2} per cent., both delivered | 
at the shipyards on the North-East Coast, and producers are | 
so full of orders that the report that 10,000 tons of steel plates | 
have been bought from American works for delivery in the 
Clyde district does not disquiet them, as they have quite as 
much work on their hands as they can conveniently tackle. | 
Basic steel bars are at £6 10s., and Siemens steel bars at £7, | 
both less 2} per cent. f.o.t. | Heavy steel rails are at £5 15s. | 
net f.o.b. 


Realised Prices of Manufactured Iron. 
It has been reported to the Board of Arbitration and 

Conciliation for the Manufactured Iron and Steel Trade of the | 
North of England that the average net price realised for the | 
manufactured iron delivered during November and December | 
by the producers in the North-East of England was £6 6s. 6. 26d. 
per ton, that being Is. 3.0ld. per ton more than in the pre- 
vious two months, but it is not enough to carry with it an 
advance of wages for February and March, so that wages have | 
been unaltered in the finished iron trade of this district since 
December, 1910, and the rate for puddling continues at 8s. 3d 


per ton. Compared with the September—October return, 
iron rails have improved 10s. 11.85d.; bars, 11.51d.; and | 
angles, 8s. 10.13d.; but iron plates were down 7.57d. The | 


average realised price for 1911 was £6 6s. 2.42d., against 


£6 7s. 2.36d. in 1910; £6 7s. 11.27d. in 1909, £6 15s. 7.6d. 
1908, and £7 3s. 7.7d. in 1907. The deliveries during 1911 


were the largest for any year since 1907. 


Shipbuilding. 

The position of the shipbuilders is very satisfactory 
indeed, and though such a large tonnage has been launched 
during the last year, the supply is not equal to the demand, and 
charterers have some difficulty in securing all the tonnage they 
require, even when they offer such high rates of freight as are now 
prevailing. There is a strong demand for oil-carrying steamers, 
and a large London shipping company has ordered six of 8000 
tons deadweight each; two of these will be built by Swan, | 
Hunter and Wigham Richardson, Limited, at Wallsend-on-Tyne, | 
and two by Palmers Shipbuilding and Iron Company, at Jarrow. | 
Dr. G. B. Hunter, speaking at Lloyd’s Register staff dinner at | 
Neweastle-on-Tyne on Saturday, declared this demand for oil | 
steamers was one of the special causes of the existing shipbuilding | 
activity. He stated that his own firm was building eleven very | 
large oil steamers capable of carrying 100,000 tons of oil. Several | 
steamers are on order in the district which are built so as to be 
able to navigate the Panama Canal, and a good many more 
vessels of the type are expected to be required. Ship repairing 
is somewhat quieter, but that might be looked for with such high 
rates of freight as are now ruling; shipowners are reluctant to 
take their vessels out of employment for dry docking until they 
are absolutely compelled to do so. It is reported that the 
boilermakers have voted practically unanimously against con- 
tinuing the national shipbuilding agreement as it now stands 
after March, when the agreement terminates. 


Coal. 





There being indications that the labour troubles with | 
the miners will not lead to a national strike, the pressure of | 
demand for coal in this district as elsewhere has relaxed, but 
nevertheless prices have not fallen to any appreciable extent. 
Best steam coals are kept at 13s. 6d. to 14s., and seconds at 
12s. 6d. to 13s. f.0.b., while Durham best gas coals are firm at 
l5s., with seconds at 13s. 6d. to 14s. f.0.b. Bunker coals, best, 
are at 14s, 3d., and ordinary at 13s. These are high prices, but 
owners do not complain much about having to pay them. as they 
themselves are securing unusually high freights and can afford 
to give them. But there is a great difference between the present 
rates and the 9s. 6d. and 10s. that were being paid in the early 
part of last year. The general outlook in the coal trade is 
favourable, and sellers expect that they will be able to earn good 
profits during the current year. Coking coal (best) is at 13s. to 
14s. per ton, and coking smalls at 12s. to 12s. 6d., but less of it is 
used for coke making than for a long time because it can be sold | 
more profitably for other purposes. Good shipments are reported, | 
as steamers arrive more punctually, and thus there is not so 
much coal forthcoming at lower than market prices, because it 
cannot be shipped on account of the non-arrival of the steamers | 
chartered to carry it. Foundry coke is at 19s. to 20s. f.o.b., 
furnace coke at 17s. delivered Middlesbrough, and gas coke at 
lis. 6d. - 





NOTES 
(From our own Correspondent.) 


The Warrant Market. 
TAKING into account the recurrence of serious labour 


troubles in the West of Scotland, the warrant market has been | 


| quantity received in the corresponding period of last year. 


| in these important branches of trade. 


FROM SCOTLAND. 


fairly active. Further weakness has appeared in prices, but the 
recoveries that follow depressed figures show that there is till a 
good deal of support in the market. Since last report business 
has been done in Cleveland warrants from 49s. ld. to 48s. 84d. 
cash, 49s. 4d. to 49s. one month, 50s. Id. to 49s. 74d. three 
months. Sales of warrants have also taken place at 49s. 3d. 
and 49s. 34d. for delivery in nineteen days, 48s. 11d. twenty-one 
days, 49s. for Ist and 4th March, 49s. 2d., 49s. 4}d., and 49s. 5d. 
for 15th March, and 49s. 3d. for 20th March. The inquiries from 
abroad for Cleveland iron are ¢heouraging, but there is less done 
with Seotch consumers owing to a threatened strike of iron 
moulders. By a large majority the men have decided on a 
strike to enforce an advance of wages. A concession has been 
made on the part of the makers of large castings in Glasgow 
district, but the Falkland founders contend that the state of 
trade does not admit of them raising wages at present. It is 
expected that the men in the West will not come out, but there 
may be a stoppage in Central Scotland. In the meantime 
imports of Cleveland iron into Scotland are much reduced. The 
past week’s arrivals at Grangemouth showed a decrease of 9]18 
tons. ; 


The Scotch Iron Trade. 

The output of Scotch pig iron is steady, there being 
85 furnaces in blast, against 86 at this time last year. Shipping 
inquiry from abroad has been fairly encouraging, but current 
shipments are small, and are likely to be curtailed further owing 
to the strikes of dock labourers on the Clyde. Home consump- 
tion of pig iron is moderate, and prices are hardly so firm, several 
brands being quoted 6d. per ton lower. Free at ship at Glas- 
gow, Monkland No 1 is quoted 58s. 6d.; No. 3, 57s. 6d.; Carn- 
broe, No. 1, 62s 6d; No 3, 58s 6d.; Clyde, No. 1, 63s. 6d.; 
No. 3, 58s. 6d.; Calder, No. 1, 64s.; No. 3, 58s.; Gartsherrie, 
No. 1, 64s.; No. 3, 59s.; Summerlee, No. 1, 64s.; No. 3, 59s. 6d.- 
Langloan, No. 1, 65s.; No. 3, 60s. ; Eglinton at Ardrossan or 
Troon, No. 1, 57s 6d; No. 3, 56s. 6d.; Glengarnock at Ardrossan, 
No. 1, 65s.; No. 3, 60s.; Dalmellington at Ayr, No. 1, 59s.; No. 3, 
57s.; Shotts at Leith, No. 1, 64s. 6d.; No. 3, 60s.; Carron at 
Grangemouth, No. 1, 65s. 6d.; No. 3, 60s. 6d. per ton. 


The Hematite Trade. 

It is understood that at most of the ironworks there are 
fair supplies of hematite ore in stock ; but these are likely to be 
materially reduced by the stoppage of work at Glasgow harbour. 
Some cargoes that were intended for Glasgow are being dis- 


| charged elsewhere, and transmitted by rail and canal, but such 


arrangements can only be partly serviceable. The imports of 
ore since the beginning of the year are not much over half the 
A 
moderate business has taken place in Scotch hematite pig iron for 
future delivery at prices which are reported to be slightly below 
those formerly — by makers, and the current figure is now 
68s. for West of Scotland delivery. Quantities of Cumberland 
hematite warrants have been purchased in Glasgow Exchange this 


| week at 63s. 3d. fordelivery in eleven days, and 63s. 6d. twenty 


two days. 


Shipbuilding and Marine Engineering. 

The month just closed has been one of great activity 
New vessels launched 
on the Clyde aggregated 39,526 tons, which is a record output 
in the month of January, the next highest figure on record 
being 35,300 tons in January, 1907. The output exceeds that 
of the corresponding month last year by 16,000 tons. The 
largest vessel launched was the Beltana, of 11,000 tons, by 
Caird and Co., of Greenock, for the Peninsular and Oriental 
Steamship Company. The new contracts placed during the 
month amount to nearly double the tonnage launched, and 
include two twin-screw steamers of 13,000 tons each, to be 
constructed by Scott’s Shipbuilding and Engineering Company, 
Greenock, for the Cunard Steamship Company. Marine engi- 
neering and boiler-making firms are generally very busy. 


Finished Iron and Steel. 

There is an active trade in malleable iron goods, the 
works being fully employed, and fair orders coming to hand. 
The prices now quoted are on the basis of £6 7s. 6d. to £6 10s. 
for crown bars, less the usual discounts. There is much pres- 
sure for delivery of material in the steel trade. Shipbuilding 
steel is specially in request. Works are running with night 
and day shifts. Considerable additions have recently been 
made to orders. Prices of steel remain on the basis of £7 2s. 6d. 
for ship plates, less 5 per cent. discount for delivery in Clyde 
district. The foreign demand has been good, and important 
sales of material are reported to have been made on Canadian 
account, as well as for the Australian Colonies, the Cape, and 
elsewhere. Ironfounders, makers of special machinery and 
of ship furnishings are all well employed. 


The Coal Trade. 

Another strike of dock labourers at Glasgow harbour 
has led to a complete suspension of the loading and discharging 
of tramp steamers, as well as most of the regular liners. Coal 
shipments cannot be made for the present. The shipowners 
have been anticipating the trouble, and have diverted as much 
traftic as possible to other ports. But only a small proportion 


| of the trade has thus been provided for, and unless there is 


an early termination of the dispute, much loss will be entailed 
on the trading community. An arrangement had been arrived 
at between representatives of the shipowners and the dockers 
as to wages and conditions of working, but these were repudiated 
by the men. The shipowners are fighting for the right to manage 
their business, the men demanding that all foremen and checkers 
shall be members of the union. Outside of the harbour business, 
the coal trade has been active, wintry weather having stimulated 
the demand for home consumption, and recent advances in 
prices are generally maintained. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Week’s Business. 

THERE was a large shipment of coal last week, yet not 
so large as was anticipated, on account of the congestion at docks. 
One of the chief features was the animation of the British Ad- 
miralty agents, who were well represented. Some degree of 
slackness as the week passed by was noticeableamong buyers, the 
belief spreading that a waiting policy would be prudent, as at 
any hour the discussion among the miners’ agents in England 
might take a more or less serious turn. This affected prompt 
business to some extent. House coal was in good demand, and 
was both scarce and dear. Patent fuel figures well maintained. 


Latest Quotations and State of Trade. 

There was a brisk arrival mid-week at Cardiff, but fresh 
business was slack, and it was the complaint on "Change that 
irregular conditions prevailed. Many were buoyed up with the 
hope that a national strike of colliers would be avoided, and the 
result was that a waiting policy was shown, a big reaction being 
likely. Some of the leading coalowners dissented from this 
view, and contended that the momentary lull was only tempo- 
rary, and a sharp rise in values likely. There was a notable 
increase in production, and more free coal was turned out than 
was anticipated, and a clearance was necessary, causing the 
falling slightly of quotations, principally in smalls. There has 
been a diversion of business to the North of England, Germany, 
and America, due to the rumours that Wales would be unable 
to meet demands for some time, but latest news is that pressure 
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is abating, loading going on better, and that at Barry and 
Penarth this is very evident. Monmouthshire coals, though 
not exempt from irregularities, have been busier than other | 
districts. A certain degree of anxiety exists with respect to 
the strike at Lisbon and the possibility of developments in 
France and Belgium. House coals are being watched sharply. 
Patent fuel and coke stationary. Pitwood likely to be higher 
on account of Lisbon strike. Quotations :—Best large steam, 
19s. to 19s. 6d.; best seconds, 18s. 3d. to 18s. 9d.; ordinaries, 
17s. 6d. to 18s.; best drys, 18s. to 18s. 6d.; ordinary drys, 17s. 
to 17s. 6d.; best washed nuts, 16s. to 17s.; seconds, 14s. 6d. to 
15s. 6d.; best washed peas, 13s. to 14s. 6d.; seconds, 12s. to 13s.; 
best bunker smalls, 10s. 3d. to 10s. 6d.; best ordinaries, 9s. 9d. 
to 10s., cargo smalls, 9s. 3d. to 9s. 9d.; inferior smalls, 8s. 9d. 
to 9s. 3d.; washed smalls, 10s. 3d. to 10s. 6d.; best Monmouth- 
shire black vein, 17s. 9d. to 18s. 3d.; ordinary Western, 16s. 9d. 
to 17s. 6d.; best Eastern Valleys, 16s. to 16s. 6d.; seconds, 
15s. 3d. to 15s. 9d. Bituminous: Best household, 19s. to 20s.; 
best ordinaries, 16s. 6d. to 18s.; No. 3 Rhondda, 17s. 6d. to 18s.; 
brush, 13s. 6d. to 14s.; No. 3 smalls, 10s. 6d. to lls.; No. 2 
Rhondda, 15s. 3d. to 16s.; through,.1ls. 6d. to lls. 9d.; No. 2 
smalls, 8s. 9d. to 9s. 6d. Patent fuel, 18s. 6d. to 19s. Coke: 
Special foundry, 24s. to 25s.; foundry, 17s. 6d. to 21s.; furnace, 
l6s. to 17s. Pitwood, 20s. 6d. to 21s. 


Newport (Mon.) Coal. 

There was a tolerably good supply of tonnage last 
week, and a good brisk trade was the result. Practically all 
grades of steam coals were in request. Nearly 100,000 tons 
were shipped to foreign destinations. High figures prevailed, 
pressure being expected. Smalls continued strong, and patent 
fuel firm. Pitwood more plentiful, and a little weaker, as 
generally happens with the stronger arrivals. Mid-week 
tonnage coming in strongly, and shipments of coal on a heavy 
seale. Colliery owners continue to quote recent figures, but 
buyers showed greater hesitation, and were inclined to defer 
fresh orders, awaiting the discussions going on relative to a 
national strike. But it was satisfactory to note that the view 
that the threatened evil would be avoided was more strongly 
and widely held. This accounted for quieter conditions. Smalls 
were getting easier. Little change in patent fuel, or in house 
coal. Pitwood a little stronger. Latest: Best Newport 
black vein, 17s. 6d. to 18s.; Western Valleys, 16s. 6d. to 17s. 3d.; 
Eastern, 15s. 6d. to 16s. 3d.; other kinds, lds. to lis. 6d., 
best smalls, 9s. 3d. to 10s.; seconds, 8s. 6d. to 9s.; inferiors; 
8s. to 8s. 6d. Bituminous: Best house, 17s. 6d. to 18s. 6d.: 
seconds, 16s. to 17s. Patent fuel, 18s. to 18s. 6d. Coke: 
Foundry, 17s. to 20s.; furnace, 15s. 6d. to 16s. 6d. Pitwood, 
20s. 6d. to 21s. 





Swansea Coal. 

A busy period was experienced last week, tonnage 
coming in well, and there was an absence of storms which have | 
been so trying on board and at docks for months past. Mid- 
week: Anthracite coal market was a shade weaker in the 
undertone; Swansea Valley offered at reduced figures for 
prompt loading; red vein firmer; machine coals, German 
nuts and beans and peas firm, other kinds weaker. Latest : 
Best anthracite, 21s. to 23s. net ; second, 19s. 6d. to 20s. 6d.; 
big vein, 18s. to 19s.; red vein, 16s. to 17s., less 2}; machine- 
made cobbles, 21s. to 24s. net; Paris nuts, 23s. 6d. to 26s. 6d. 
net; French nuts, 24s. to 26s. 6d. net; German nuts, same ; 
machine-made large peas, lls. 9d. to 13s. 3d. net; beans, 20s. 
to 23s. net ; rubbly culm, 5s. 6d. to 5s. 9d., less 24; duff, 3s. 
to 3s. 9d. net. Steam coal: Best large, 17s. to 18s. 3d.; seconds, 
14s. to 14s. 9d.; bunkers, 12s. to 14s. 6d.; small, 7s. to 9s., all 
less 24. Bituminous: No 3 Rhondda, 17s. to 18s.; through, 
14s. to 15s. 3d.; small, 11s. to lls. 6d., all less 24. Patent fuel : 
15s. to 16s., less 2}. Coal quotations all f.o.b., net cash thirty 
days. 


Lianelly. 

A better coal trade has been enjoyed of late, and prices 
for house coal in particular have been higher. The eight hours’ 
shift at the steel works has been carried out harmoniously, and 
is stated to have quite confirmed the opinions of those who 
moved for its adoption. 





Iron and Steel. | 
There was not much done at Dowlais last week, The | 

Big Mill rolled little new material, but the men were well em- 
ployed in despatching the quantity of material ready. Goat 
Mill was engaged on steel sleepers, rails, tin bar, and steel slabs, | 
and a large tonnage was cleared. ‘The blast furnaces, Bessemer | 
and Siemens, were all busy. 


Tin-plate. 

Abnormal activity was noted at Swansea steel works 
last week, and was fairly represented at the tin-plate works. The | 
demand for rolled bars locally exceeded the supply. and as | 
a consequence there was a larger quantity of foreign bars used. | 


In the district there was corresponding animation, with the | 
result that from Swansea 75,421 tin-plate boxes were shipped, 
and 131,654 boxes received from works. Stocks now represent 
248,292 boxes. Excavations were begun for the foundations 
of the steel works and bar rolling mill at the Duffryn Works, 
Morriston. The contract is being carried out by John Aird and 
Co. The new plant will comprise three large smelting furnaces | 
with a capacity of 45 tons each, and is to be completed by June. 
The mill is expected to yield 1250 tons bars per week. Tin | 
market steady. Latest prices: Ordinary sheets Bessemer, 
Swansea Metal Exchange, 13s. 9d.; Siemens prime, 13s. 94d.; 
ternes, 24s. 6d. to 25s. 6d.; C.A. roofing sheets, 30 g., £9 per ton ; 
big sheets for galvanising, 30 g., finished black plates, £11 ; 
galvanised sheets, 24 g., £11 7s. 6d. to £11 10s.; block tin, | 
£194 5s.; three months, £191 5s. Tin-plate market quiet but | 
steady. Quotations as follows :—Ordinary coke, 13s. 104d.; 
ternes, 24s. 6d. to 25s.; C.A. roofing sheets, £9 per ton; big | 
sheets for galvanising, 30 g., £9 per ton ; finished black plates, 
£11 per ton; galvanised sheets, 24 g., £11 10s. per ton; block | 
or, £61 7s. 


tin, £188 15s. cash. Other quotations : Coppe 6d. 
cash; £62 2s. 6d. three months. Lead, English, £16 Is. 3d.; | 
Spanish, £15 1]s. 3d.; spelter, £26 12s. 6d. per ton; silver, | 


Latest market quotations, Swansea Metal | 
12s. 6d. to £5 15s.; | 
2: 6d. to £5 3s.; | 


2s. 


263d. per ounce. 
Exchange :—Rails, heavy sections, £5 
light, £5 15s. to £6; bars, Siemens, £5 
Bessemer, £5 to £5 2s. 6d. Iron ore, 20s. to 21s. 








NOTES FROM GERMANY, FRANCE, BELGIUM, Kc. | 
(From our own Correspondent.) 


Rheinland-Westphalia. } 
SATISFACTORY accounts continue to be given regarding | 

the iron and steel market ; full employment is reported in all | 
departments of the manufactured iron industry, both demand | 
and inquiry being lively and improving. A further upward | 
movement can be noticed in the prices for bars and plates. | 
Iron ore remains in full demand. Owing to reductions granted | 
by Government in the tariffs for Siegerland iron ore to the | 
blast furnace works of Silesia, a very brisk business has lately | 
been reported. Special ore trains will be run daily till Decem- | 
ber 31st, 1914, with the exception of Saturdays. They will, | 


however, not run from October Ist to November 15th in each | 
year, so as to prevent the shortage of wagons usually prevailing | 
at that period. Annual deliveries in iron ore from the Sieger- | 
land to Silesia are expected to amount to 15,000 t., and the 
iron ore mines will save about M. 400,000 per annum in con- | 
sequence of the low freights. 


| prices, with the probabilities of a further advance. 


have been exceedingly brisk during the past week ; consumers 
have already covered their requirements for the first two 
quarters of the year, and higher prices have, here and there, 
been quoted for the second quarter, at least for Luxemburg 
forge pig. Some heavy contracts for foreign delivery are 
being secured in basic. An uncommonly strong business is 
reported in semi-finished steel, and the Steel Convention has 
decided to quote higher prices for foreign sales. Improving 
activity is noticed in railway material, but the mills are still 
not fully engaged. A further stiffening of tone is reported 
for plates and sheets. The Heavy Plate Convention has raised 
the prices for tank and construction plates M. 5 p.t. Though 
the demand in wire and wire articles has been satisfactory, 
prices still leave much to be desired; the same holds for 
hardware. 


The German Coal Market. 
A strong and in some instances an increasing demand 
is reported from the coal industry of Rheinland-Westphalia 
and Silesia ; rates are stiffening. 


Austria-Hungary. 

Nothing of particular interest can be stated in con- 
nection with the Austro-Hungarian iron market, a tolerably 
good trade being done in the various departments. The 
outlook, too, seems fairly promising. Good accounts are 
given regarding the business in pit and in brown coal; the 
sharp frost has considerably improved the demand for house 
fuel. 


Iron and Steel in Belgium. 

The principal feature of last week’s trade was a steady 
upward movement in nearly all branches of the iron industry. 
The fresh business coming forward is extensive, and the outlook 
for spring trade may be considered favourable. There is a 
desire on the part of consumers generally to get in large supplies 
now, because prices are expected to rise, but makers are inclined 
to show some reserve, being amply provided with orders. In 
the manufactured iron department strong activity is main- 
tained, and there is much pressure for delivery, especially in 
plates and sheets. Plates of jin. to ;yin. are quoted £6 2s. 
to £6 4s. p.t.; for jin. sorts, £6 8s.; and for ,,in. plates, 
£6 13s. to £6 15s. p.t. is quoted. For inland consumption 
plates of 3 mm. to 5 mm. stand at 160f. to 165f. p.t. The 
constructional shops report themselves well engaged, having 
a good number of orders in the course of execution. A 
thoroughly healthy condition characterises the Belgian coal 
market. All descriptions of engine fuel are in very good call, 
and house coal is in improving request. Nuts, being compara- 
tively scarce, are often quoted 0. 50f. p.t. more than previously , 
small coal, too. is here and there sold at higher prices. Rriquettes 
have improved in demand as well as in price. 





AMERICAN NOTES. 

Correspondent. ) 

NEw YorK, January 17th. 
Tue Erie Railway will give out an order this week for 35,000 

tons of steel rails, which with other orders placed within a week 

will amount closely to 150,000 tons. In addition to this, other 


(Fiom our own 


orders will probably be placed before Saturday which will | 


run the figures much higher. Rail mills after a year or two 
of half time and half output are now running at their maximum 
capacity, with the expectation of continuing thus for several 
months. Several large independent steel makers are about 
to form a company to engage in the export trade and to enter 
on aggressive policy in all foreign markets. Productive capa- 
city is being generally increased, though the western centres 
are securing more business than those on the Atlantic coast. 
The pig iron market has not shown any marked improvement, 
though there is quite a cloud of inquiries indicating a willingness 
on the part of buyers to order if prices can be agreed upon. 


The Inland Steel Company has just contracted for 15,000 tons | 
of coke, and other large consumers are negotiating for heavy | 


deliveries. The steel plate makers have booked a large amount 


| of business, and are in sight of orders that will place them in 


a very comfortable position for the next few months. Bar 
mills are selling more iron, sheet mills are filling up, cast iron 
pipe foundries have all they can comfortably do, and the agri- 


| cultural implement people are again in the market for supple- 


mental supplies. Additional orders are coming from the 


of the firm’s well-known “0.8.” wiring system and “ Zeq» 
fuse system being included. 

Tue Patent Fitz anp Toor Company, Limited, 8, White. 
street, Moorfields, E.C.—This firm has sent us a copy of its new 
catalogue dealing with ‘‘ Dreadnought”? milling files. tt deals with, 

the question of filing in a very comprehensive manner, hy, 
“* Dreadnought ”’ file is claimed to cut hard metals at least twice. 
as fast, and soft metals up to ten times as fast, as any other fil. 
It is claimed that the work that an ordinary file takes from 
two to ten hours to do, the ‘‘ Dreadnought ” will accomplish jn, 
one hour, and with less effort on the part of the mechanic, who 
to obtain the best results, should file slowly, using rather los. 
pressure than with an ordinary file. The ‘* Dreadnought ” {ile 
is also claimed to be the only one that lends itself to a process of 
direct re-sharpening similar to that applied to a milling cutter 
This re-sharpening is accomplished on a patented machine by 
means of an emery wheel, movable in an adjustable arc, whic), 
rinds each tooth individually and restores its keen cutting edge. 

any other points are heoughe forward in favour of this file, and 
those associated with engineering workshops should find the 
catalogue interesting. 

Tue Drieset Enarine Company, Limited, 179, Queen Victoria. 
street, E,C.—This is a little booklet which contains a number of 
illustrations showing Diesel oil engines driving electricaj 
machinery. Figures are also given relating to the working costs, 
We note that among others the firm has received orders for 
the following supply stations in Great Britain :—Barking, 
Reigate, Leatherhead, Fareham, Bude, Letchworth, Aldershot, 
Cosham, Chichester, Aberystwyth, Birmingham, Bath, Swadlin. 
cote, St. Albans, Leek, Hindhead, Rothesay, Oxford, Wakefield, 
Saltburn, Sheerness, Guildford, Bangor, Bridgwater, Isle of 
Thanet, &c. Included in the large Diesel plants which it has 
installed abroad are the following :—Vera Cruz and District 
Electric Light and Traction Company, 3000 brake horse-power ; 
Messrs, E, D. Sassoon and Co., Bombay, 1850 brake horse-power ; 
the Southern Mahratta Railway Company, India, 1200 brake 
horse power; Divi Island Irrigation Scheme (Indian Govern. 
ment) 1280 brake horse-power; the Finlay Mills, Limited, 
Bombay, 1200 brake horse-power; the Calcutta Tramways 
Company, 1000 brake horse power ; Chilian State Railways, 940) 
brake horse power; Colombo Tramways Company, 750 brake 
horse-power, &c. We have also received a larger publication 
illustrating Diesel engines. 

From W. T. GLover anv Co., Limited, of Trafford Park, 
Manchester, we have received an excellent little book 
entitled ‘‘ Glover’s Vade Mecum.” It may be described as a 





well-written work dealing with all points connected with the 
manufacture, laying, testing, and using of electric cables, and we 
know of no volume that deals with this branch of electrical engi. 
neering in such a practical manner. Some idea of the field 
which the book covers may be gathered from the following list vi 
contents :—Part I.: Manufacture of Cables—Conductor, 
insulated cables, E.S.C. Standards. Part II.: Cable Laying 

Trenchwork, handling of cable, direct laid systems, solid laid 
systems, drawn-in systems. Part III.: Jointing—General 
remarks, setting-out joints, jointing conductors, insulation of 
joints, joint boxes and lead sleeves, insulating-box filling com. 
pounds, bonding and earthing. Part IV.: Maintenance and 
Testing of Cable Systems—Records, insulation resistance tests, 
fault localisation. Part V.: Colliery Installations—Choice oi 





cables, installing cables, cable jointing in mines home-office 
| regulations, Coal Mines Regulation Act, 1887, “Rule 8,’ 
German rules. Part VI.: Overhead Lines—Selection of ma 
| terial, erection, Board of Trade regulations, model specifica. 
tion, German regulations. Part VII: Interior Wiring Installa- 
tions—Selection of system and class of wires, wood casing, 
conduits, insulation resistance regulations, wiring tables, fuses, 
Home-otfice Rules for Factories, the I.E.E. wiring rules. Part 
VIII.: Useful Data and Tables and Board of Trade Regulations. 





The book contains over 400 pages. 


OUNCEMENTS. 


Mr. Attan R. Connat, A.M.I.E.E., has been appointed 
assistant manager to the National Electric Construction Com- 
| pany, Limited. 

Own and after February 8th, the offices of the Aeronautical 
| Society of Great Britain will be removed to Albion Chambers, 
11, Adam-street, Adelphi, London, W.C. 

Messrs. G. J. Weius, Wh.Sc., A.M. Inst. C.E., M.I.M.E., and 
J. Wallis-Tayler, A.M. Inst.C.E., ask us to state that they 
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——_—_— 


| PERSONAL 
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Atlantic coast shipyards, and it is rumoured that the formation | have commenced business as consulting engineers, at 78, Fleet 


Canal is being hastened forward. The copper market is reported 
quiet. Production is ;ractically sold throughout March. 
Best brands of Lake brings 14.75 dols. April business has 
been done in some cases at 14.50 dols. Copper interests are 
not anxious to commit themselves beyond the first quarter. 


| The tin market is quiet. 


New York, January 24th. 
Tin plate mill capacity is engaged to about 85 per cent. of 
maximum output. A number of hot mills have been ordered to 
resume next week. All kinds of wire products are selling at full 
Sheet mills 


are running pretty near full time at strong figures. Steel bars 


| are active and plates and shapes are held with more firmness than 


a month ago at 1.15 at mill. The structural and plate 
interests have booked a very encouraging volume of business, 
and the managing interests hope that future business will be 
taken on a more satisfactory basis. Coke has advanced from 
5 cents to 10 cents per ton since the first of the year. A steel 
corporation has started this month 3000 ovens. The Boston 
and Maine Railroad will open bids to-morrow for 4000 tons 
structural material for repair shops. No new large orders for 
steel rails have appeared for the week. Inquiries for structural 
material and freight continue to arrive. The Baldwin Locomo- 
tive Works of Philadelphia will build a large plant near Chicago 
with a capacity of ten locomotives a week at the start and forty 
locomotives ultimately. The company has secured 320 acres of 
land. The question of cost of ore supplies in the west and south 
will shortly be determined. Demand for crude iron has sub- 
sided somewhat, and the large purchases during December has 
left the market in good shape. Finished mill products have all 


| made a slight advance and will probably hold it during the 
| spring and early summer. 
| tious policy, general construction works are still absorbing large 
| supplies of structural material. 


Railroads are still pursuing a cau- 


The pipe foundries are all 
crowded with work which will carry them well into the spring. 
Lake copper is strong, with electrolytic at 14.50 dols. and lake 
advanced to 12.75 dols. The copper outlook is encouraging. 
Tin weakened slightly. asking price for spot 42.75 dols. 


CATALOGUES. 





SreEMENS BrorHers, 38 and 39, Upper Thames-street.—We 
have received a co 
list. It deals with many kinds of electric light fittings, batteries, 
electric lamps, electric bells, indicators, fans, small motors, 
suction cleaners, electrically-operated sewing machines, electric 
heaters, flat irons, bed warmers, hair dryers, &c. 
is stated that the list contains nearly 300 pages it will be under- 
stood that it covers a very wide field, but the few items men- 
tioned above gives some clue to the nature of the contents. 
Contractors who undertake wiring work will find that the 


py of this company’s new electrical supplies | 


| of companies to operate shipping lines by way of the Panama | street, London, E.C. 


Tue Westminster Engineering Company, Limited, of Victoria 
| road, Willesden Junction, having purchased from Messrs. 
Ferranti Limited all the necessary drawings, plant and tool-, 
is prepared to carry out repairs or supply new spare parts to 
Ferranti alternators, rectifiers, &c. 
| As the result of the combination of Thomas Tilling, Limited, 
j and W. A. Stevens, Limited, a new factory for the production 
| of the complete Tilling-Stevens omnibus chassis is being built 
at Maidstone. Mr. Walter Wolsey, jun., managing directo: 
of Thomas Tilling, Limited, has joined the board of W A. 
Stevens, Limited, of which Mr. W. A. Stevens is chairman and 
managing director. The London offices of the company are 
at 26, Victoria-street, Westminster. 





ConTRACTS.—Messrs. André Citroén and Co. have received 
a contract from Messrs. Harland and Wolff, Limited, for the 
gearing equipment of the steering engines of five large steamers. 
One of these is the s.s. Gigantic, the largest liner in the world, 
which is being built for the White Star Line. 


H. W. Warp anvbCo., LimiTep, BrrmincHaM.—H. W. Ward and 
Co., Limited, having reached their twenty-first year, are agail 
extending their sphere of operations, and the present time 
finds them taking over large new works at Bournbrook, 
near Birmingham—which are much larger than those in Lionel 
street—where it is proposed to manufacture their larger types 
of machine tools, while the smaller lines will continue to be 
made in Lionel-street. Twenty-one years ago this firm, which 
now finds work for upwards of 500 men, commenced business 
in a small shop in Ledsam-street with about half-a-dozen men. 
From the Ledsam-street works, which were only occupied for 
six months, the firm moved to a more pretentious site in Lady- 
wood-road. After five years’ steady growth, during which 
remarkable strides had been made, the firm in 1896 entered into 
possession of the extensive works in.Lionel-street. At first 
their activities were confined chiefly to the design and manu- 
facture of plain lathes and special machinery, but since then 
milling machines, drilling machines and grinding machine- 
have been added to their manufactures, which have also come 
to include the modern Jabour-saving machines, which are now 
associated with the name of the firm. Some time ago it wa- 
decided to acquire a further works, and the firm had contem- 
plated building. However, it has been fortunate in finding 





When it | 


| 
| 


buildings suitable for its purpose in the works at Bournbrook, 
which have lately been vacated by the Lorraine-Dietrich 
Motor Company. At this place, in addition to extensive shops. 
there is a large slice of eal, some 34 acres in extent, which will 
be found useful when further extensions are required. The 
Bournbrook establishment is quite near the Midland Station, 
and the works are contiguous to the canal, while the area of 
the shops and offices there amounts to 63,400 square feet, 
making a total, including Lionel-street and a small establish- 
ment at West Bromwich, of 121,196 square feet in the occupation 


Demand and sales in pig iron | publication contains much that will interest them, particulars | of the firm, 
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LAUNCHES AND TRIAL TRIPS. 





NascopPiL, steel screw steamer; built by Swan, Hunter, 
Wigham Richardson, Limited ; to the order of Job Brothers, 
ot Liverpool, in conjunction with the Hudson Bay Com- 
dimensions, length 285ft., breadth 43ft. 6in., depth 


UY 5 - 4 
; Qin.; to carry 2500 tons; engines, triple-expansion 


20ft. 


launch, December 7th. | 9s 


(LAN Davipson, steamship ; built by Messrs. Wm. Doxford 
and Sons, Limited, of Sunderland; to the order of the Clan 
Line Steamers, Limited, Glasgow; dimensions, length 450it.; 
to carry 8500 tons; engines, tri-compound ; constructed by 
Wm. Doxford and Sons, Limited ; launch, December 19th. 

DEPTFORD, steel screw steamer ; built by the Blyth Shipbuild- | 
ing and Dry Docks Company, Limited ; to the order of Messrs. 
W. Cary and Son, Limited; dimensions, length 239ft. 3in., | 
depth 35ft. 3in.; to carry coal; engines, triple-expansion ; 
construe by Messrs. Geo. Clark, Limited, Sunderland ; 
launch, December 20th. 

AUSTRALIAN TRANSPORT, steel steamer; built by Irvine’s 
Shipbuilding and Dry Docks Com any, Limited ; tothe order of 
Messrs. Furness, Withy and Co., Fim ted, for the Empire Trans- 
dimensions, length 400ft., breadth | 


port Company, Limited ; 
52ft., depth 294ft.; to carry 8200 tons ; engines, triple-expansion 
25in., 40in., and 68in. by 48in. stroke, pressure 180 Ibs. per 
square inch ; constructed by Richardsons, Westgarth and Co., 
Limited ; speed of 13 knots obtained on trial trip, December 
20th. | 

HocHELAGA, steel screw steamer; built by Sir Raylton 
Dixon and Co., Limited ; to the order of Messrs. Furness, Withy 
and Co., Limited, West Hartlepool ; dimensions, length 388}ft, 
breadth 52ft., depth 29}ft.; to carry 7600 tons ; engines, triple- 
expansion, 26in., 44in., and 73in. by 48in. stroke ; pressure, 
180 lb. per square inch; constructsd by Richardsons, West- | 
garth and Co., Limited ; launch, December 20th. | 

DEMERARA, twin-screw steamer; built by Harland and | 
Wolff, Limited, of Belfast ; to the order of the Royal Mail Steam 
Vacket Company; dimensions, length 517ft. 3in. by 62ft. 3in. | 
beam; launch, December 21st. 

SourH Pornt, steel screw steamer; built by Irvine’s Ship- 


building and Dry Docks Company ; to the order of the Norfolk 
and North American Steam Shipping Company, Limited ; | 


dimensions, length 390ft., breadth 50ft., depth 27ft.; to carry | 
7000 tons ; engines, triple-expansion, 26in., 4lin., 70in. by 48in. | 
stroke; pressure, 1801b.; constructed by Richardsons, West- | 
garth and Co., Limited: launch, December 22nd. 

Hooron, steel screw collier ; built by Sir Raylton Dixon and 
Co., Limited, of Middlesbrough ; to the order of the Denaby and | 
Cadeby Main Collieries, Limited, of London and Doncaster ; | 
dimensions, length 275}ft., breadth 38}ft., depth 19ft 8in.; 
to carry 2500 tons ; engines, triple-expansion, 2lin., 34in., and 
jin, by 36in. stroke ; pressure, 180 lb. per square inch ; con- 
structed by George Clark, Limited, Sunderland ; launch, Decem- 
ber 27th. 

RuYSDAEL, steel screw steamer; built by Wm. Gray and 
Co.; to the order of the Bolton Steam Shipping Company : 
dimensions, 354ft. 6in. by 49ft. by 25ft. din.; engines, triple- 
expansion, 24}in., 40in., 65in. by 42in. stroke, pressure 180 lb.; 
constructed by the builders ; trial trip, January 3rd. 

QUEBRU, steel screw steamer; built by William Gray and 
Co., Limited ; to the order of the Mercantile Steamship Com- 
pany, Limited ; dimensions, 389ft. by 53ft. 6in. by 27ft. 9}in.; 
engines, triple-expansion, 26in., 42in., 70in. by 48in. stroke, 
pressure 180 lb.; constructed by the builders; launch, Janu- 
ary 4th. 

STILKLESTAD, steel serew steamer; built by Wm. Doxford 
and Sons, Limited; to the order of Messrs. A. F. Klaveness 
and Co., Christiania; dimensions 460ft. by 58ft. by 36ft.; | 
launch, January 6th. } 


CLAN Macrag, steel screw steamer ; built by William Doxford 
and Sons, Limited ; to the order of the Clan Steamers, Limited ; 
dimensions, 445ft. by 53ft. 6in. by 29ft.; to carry 8500 tons ; | 
trial trip, January 13th. } 

BurRMAH, steel screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited; to the order of the Rotter- | 
damsche Lloyd Line; dimensions, 400ft. by 50ft. 6in. by 
soft. 6in.; to carry 7700 tons; engines, triple-expansion ; 
constructed by the Wallsend Slipway and Engineering Company; | 
launch, January 20th. j 

Y1 Loong, steel screw steamer; built by J. Priestman and 
Co., of Sunderland ; to the order of the Manchu Steamship 
Company, Limited ; dimensions, 270ft. by 39ft. 6in. by 20ft.; 
engines, triple-expansion, 22}in., by 35in. by 58in. by 39in. 
stroke, pressure 180 Ib.; constructed by Richardsons, Westgarth 
and Co.; trial trip, January 20th. 

ANGOLA, steel screw cargo steamer; built by David and | 
William Henderson and Co., Limited ; to the order of Messrs. | 
Maclay and McIntyre, of Glasgow ; dimensions, 416ft. by 52ft. 
by 29ft. 10in.; to carry 4950 tons; engines, triple-expansion, 
25in., 4lin., 67in. by 5lin. stroke, pressure 180 lb.; constructed | 
by the builders ; launch, January 22nd. | 


NascoprE, steel screw steamer; built by Swan, Hunter and | 
Wigham Richardson, Limited; to the order of Messrs. Job | 
Brothers, of Liverpool; dimensions, 285ft. by 43ft. 6in. by 
29ft. 9in.; engines, triple-expansion ; trial trip, January 24th. | 


STEEL screw tug; built by the Goole Shipbuilding and 
Repairing Company, Limited; to the order of Messrs. Wilson 
and Sons and Co., Limited, of Hull; dimensions, 100ft. by 
25ft. 6in. by 12ft.; engines, triple-expansion, constructed by 
Karle’s Shipbuilding and Engineering Company, Limited ; 
launch, January 24th. 


SALTBURN, steel screw cargo steamer; built by Sir Raylton 
Dixon and Co.; to the order of Furness, Withy and Co.; dimen- 
sions, 287ft. by 40ft. 6in. by 20ft. 6in.; engines, triple-expan- | 
sion, 20}in., 33in., 54in. by 36in. stroke, pressure 180 lb.; con- | 
structed by Richardsons, Westgarth and Co., Limited ; trial | 
trip, January 26th. | 


CorswoLtp RancE, steel screw steamer ; built by the North- | 
umberland Shipbuilding Company; to the order of Furness, 
Withy and Co., Limited; dimensions, length 390ft., breadth 
49ft., depth 39ft.; engines, triple-expansion, 25in., 4lin., 69in. 
by 48in. stroke ; pressure, 1801b.; constructed by the North- 
Eastern Marine Engineering Company ; launch, recently. 

Roppaw, steel screw steamer; built by the Tyne Iron Ship- 
building Company ; to the order of the Red ‘R” Steamship 
Company ; dimensions, 348ft. by 47ft. 6in. by 25ft. 7in.; engines, 
triple-expansion, 24in., 40in., 65in. by 42in. stroke, pressure 
180 lb.; constructed by the North-Eastern Marine Engineering | 
Company, Limited ; trial trip, recently. | 

Ranvik, cargo steamer; built by Sir W. G. Armstrong, | 
Whitworth and Co.; to the order of P. A. Gron, Sande- | 
fjord ; dimensions, length 457ft., breadth 58ft.; to carry 11,000 | 
tons; engines, triple-expansion, 27in., 45in., 75in., by 48in, | 
stroke ; constructed by the North-Eastern Marine Engineering 
Company, of Wallsend ; launch, recently. | 


built by the Tyne on 
| 
| 
| 





Propuet, steel screw steamer ; 
Shipbuilding Company, Limited; to the order of Messrs. 
John Gaff and Co., of Glasgow ; dimensions, 348ft. by 47ft. 6in. 
by 26ft. 7in.; engines, triple-expansion, 24in., 40in., 65in., by 
42in. stroke, pressure 1801b.; constructed by the North- | 
Nou Marine Engineering Company, Limited; trial trip, | 
recently. 


| chest, a supplementary valve chest A is arranged. 
| contains a multiple ported piston valve B, the stem of which, 
| passing upward through a gland, has formed on it two lugs C C. 


| A bracket D guides the valve stem. 


| chamber. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not iilustrated the. Specification is without 
drawings. 
Copies of Specifications ye be obtained at the Patent-ofice Sale Branch, 
, Southampton-buildings, Chancery-lane, lon, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the g 





‘ounds mentioned in the Acts, within 


| two months of the date given at the end of the abridgment, give notice at 


the Patent-ofice of opposition to the grant of the Patent. 





STEAM ENGINES. 


7333. March 24th, 1911.—ImMprovep “ Cur-orr” ok EXxpan- 
si0ON VALVE GEAR FOR STEAM AMD OTHER FLUID PRESSURE 
Enarngs, J. G. Barclay and A. N. Barclay, both of John 
Finnie-street, Kilmarnock. 

On top of and in communication with the ordinary valve 

This chest 
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A lever E pivoted at F 
is rocked by the motion of the ordinary valve spindle G. This 
lever is coupled by a rod H to two small rocking arms J pivoted 
to the bracket D. 
spring-controlled trippers L L can slide. These trippers alter- 
nately lift the valve B and drop it, thus controlling the admis- 
sion and cut-off of steam independently of the main slide valve. 
The point of cut-off and of admission is varied by altering the 
position of the trippers L in their brackets K.—January 10th, 
1912. 


INTERNAL COMBUSTION ENGINES. 


167. January 3rd, 1911. — ImpROVEMENTS IN 


These rocking arms carry brackets K wherein | 


zontal and one vertical, are shown in the engraving coupled up 
to a common crank shaft. Each engine has four .cylinders 
and four pistons, ABCD. The two middle pistons are of the 
same diameter; the two outer pistons are likewise of equal 
diameter, but larger than the central pair. All four pistons 
are rigidly connected into one body. The pistons are spaced 
at such distances apart that when the piston A is commencing 
its exhaust stroke, the piston B is commencing its compression 
stroke, the piston C is at its firing stroke, and the piston D at 
its suction stroke. Two power impulses are thus communi- 
cated to the crank shaft at each revolution from each engine.— 
January 10th, 1912. 


DYNAMOS AND MOTORS. 


1942. January 25th, 1911.—-ImPpROVEMENTS IN AND RELATING 
TO PoLYPHASE ALTERNATING CURRENT DyNAMO ELECTRIC 
Macurines, The Allgemeine Elektricitéts Gesellschaft, 
of Friedrich Karl Ufer, 2-4, Berlin, Germany. 

This invention relates to a method of improving the power 
factor of polyphase cc tator hines, which consists in 
varying the ratio of the ampére turns on the stator to the 
ampére turns on the rotor, and in suitably adjusting the angle 
of displacement between the brushes and the axis of the stator 
windings. ‘The diagram shows the principle of the connection. 
The stator phase windings are shown at Sa 8b Sc and the 
brushes at A A!, B B!,CCl. An adjustable series transformer T 
is inserted as shown, which enables the ratio of the armature 
ampére turns to the stator ampére turns to be adjusted. The 
connections of the armature with the secondary winding of the 
| transformers T are not shown, but are indicated by similarly 
lettering the points to be connected. The brushes of the 
motor are fitted so as to be adjustable. In the vector diagram 
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SILENCERS FOR INTERNAL COMBUSTION ENGINES HAVING | 


Roratine CyLinpErRs, W. A. Richards, of Crawshay Villa, 
Ton Pentre, Glamorgan, and C. B. Redrup, of 321, Cow- 
bridge-road, Canton, Cardiff. 

This silencer consists of two annular chambers A and Bb, 
the inner of which rotates with the cylinders and the outer 
of which is held steady. Each chamber is composed of flanged 
and dished plates riveted together. To the inner chamber 





the exhaust gases are Jed by means of the pipes C. Nozzles D, 
inclined backwards, are provided round the periphery of the 
inner chamber and rotate within the open mouth of the outer 
The exhaust gases flowing out from these nozzles 
enter the outer fixed chamber, whence they are passed to the 


| atmosphere by way of the perforetions E. The spigots F are 


for fixing the outer chamber to the frame of the motor or other 


| suitable immovable part.—January 10th, 1912. 


January 9th, 1911.—-ImpROVEMENTs 1N INTERNAL Com- 
BUSTION EncInEs, A. M. Mallock, of 59, French-street, 
Bridgeton, Glasgow. 

This is a marine internal combustion engine working on the 


N°525 





Otto cycle. The object of the invention is to secure an even 
torque on the crank shaft. Three sets of engines, two hori- 


| the lines A W, and A W,, represent the stator and armature 

turns, and the vector sun A WR = A W, + A Wy, and forms 
| the resultant turns which produce the resultant rotary field 
passing through the stator and rotor. This rotary field induces 
in the stator an electromotive force which is independent of 
the speed of the motor, and an electromotive force in the rotor 
which is proportional to the slip. In the case illustrated the 
brushes are shifted through the angle B relative to the corre- 
sponding winding axis of the stator, the displacement being in 
opposition to the direction of the rotary field. The phase 
of the electromotive force induced in the stator depends upon 
the angle between A W, and A Wr, and the phase of the 
electromotive force induced in the armature depends upon 
the space angle between A Wr and AW). Other vector 
| diagrams are given showing how any desired phase compensa- 
tion can be obtained. The series transformer can be arranged 
in the stator of the motor.—January 10th, 1911. 


| 13,705. June 8th, 1911.—IwPROVEMENTS IN THE CONSTRUC- 
TION OF MAGNETO ELEctTRIC IGNITION MACHINES, Robert 
Bosch, of 11-13, Hoppeneaustrasse, Stuttgart, Germany. 
| Two points of maximum voltage are obtained corresponding 
| to the positions of advanced and retarded ignition by stepping 
| the edges of the field magnets or of the armature or of both, 
| so as to produce a double interruption of the lines of force. In 
| previous device for this purpose the steps were arranged 
either on the stationary pole pieces or on the edges of the 
| rotating armature, one step only being provided. According 
| to the present invention, the edges of the fixed pole pieces 
or of the armature, or of both, are not provided as heretofore 


D 
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with only one step, but throughout their whole length are 
| slotted so that projecting parts are succeeded by recessed parts. 
| With this arrangement, when starting the motor, that is, with 
| the ignition retarded, it is possible to have just as strong a 
spark as when the motor is running with advanced ignition. 
Besides this there is the advantage that owing to the slots 
eddy currents are prevented.—January 10th, 1911. 


TRANSFORMERS. 


January 10th, 1911.—IMPROVEMENTS IN AND RELATING 
To ELecTRIc TRANSFORMERS, The British Thomson-Houston 
Company, 83, Cannon-street, E.C. 

This invention is especially applicable to current transformers. 
The specification is a very long one, but the accompanying 
illustration will give a clue to the principle on which the trans- 


711. 
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former is constructed. The object is to provide a new method 
of insulating the primary winding that shall make a current 
transformer simpler and cheaper to construct with a more | 
reliable insulation between the primary and secondary windings | 
than has been the ease in the past. This is accomplished by 
first winding up the primary coil into a suitable shape. The | 


primary coil is then inserted into a receptacle or aevelepe | 


| 
| 
| 


N°7i 






aes 





made of an insulating plastic composition and having edges 
projecting beyond the ends of the coil, which edges are then 
folded over and around the coil so as completely to enclose it. 
The receptacle or envelope before being folded over the coil 
has a substantially U-shaped cross section where it surrounds 
the coil, ‘and is moulded in a suitable set of formers or dies 
before the coil is placed in it. The final compression or folding 
over of the envelope is also produced by dies. The insulating 
material is a plastic composition which can be manipulated 
when heated but will harden when cool. Any substance 
answering these requirements may be used. January 10th, 1911. 


AERONAUTICS. 


11,697. May 15th, 1911.--ImprRovEMENTS IN AEROPLANEs, 
A. J. A. Deperdussin, of 19, Rue des Entrepreneurs, Paris. 
Two rotary motors A B, one on each side of the fuselage, 
drive separately through bevel gears on to a shaft C and a 
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MEASURING AND TESTING INSTRUMENTS. 


24,654. November 6th, 1911. 
ror Testing Gas, Dragerwerk, Heinr. and. Bernh. Drager, 
of 53, Moislinger Allee, Liibeck, Germany. 

To test the quantity of carbon monoxide, carbonic acid or 

which a gaseous mixture contains, a medium is used 

to absorb the constituent from a given sample confined in a 

closed space. The amount of constituent present is inferred 

from the vacuum produced by the absorption. The absorbing 


—IMPROVEMENTS IN APPARATUS 


N°24,654. 
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material is shown at A and the vacuum gauge at B. A chamber 
C contains a fan D which draws in its supply from the pipe E 
and delivers to the pipe F. G is a three-way cock whereby 
the pipes E and F can be put into communication with the 
surrounding space, so as to draw in a supply of the gas to be 
tested. When this is accomplished the cock is turned so as 
to cut off communication from the outside, and establish it 
between the pipes E and F and the chamber containing the 
absorbing material. The fan is then rotated so as to promote 
the circulation of the imprisoned gas.—January 10th, 1912. 


SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Oficial Gazette, 





1,011,804. 
N.Y.—-Filed January 27th, 1911. 


PRovEss OF BuRNING Lime, J. G. Jones, Carthage 
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| Comprising a wheeled carriage having a wall supporting frame 


rising from its bed with pocket-forming walls in it, and bodily 






































placeable into and removable from its operative position. There 
are six claims. 


1,012,258. Borer Five, J. W. Johnson, Trenton, Mo. 
February 25th, 1911. 

The flue sheet is formed with an opening having a shoulder 
at its edge and presented toward the inner face of the sheet, 
a packing gasket is disposed within the opening and against the 
shoulder, a flue is threaded into the opening bearing at its cna 


Filed 


1,012,258) 





This patent is for a process of burning lime consisting of 
first passing the limestone through a vertical kiln and subjecting 
same, in its carbonate state, to the action of heat to substantially 




















concentric sleeve D respectively. The shaft and sleeve carry 
a propeller each. The motors rotate in opposite directions, 
as do the propellers. In this way gyroscopic effects are elimi- 
nated. —January 10th, 1912. 


CONDENSERS AND FEED-WATER HEATERS. 


7059. March 21st, 1911.—ImprRovVEMENTS IN CONDENSERS, 
Emanuel Fisher, jun., and F. 8. Peck, Providence, Rhode 
Island, U.S.A. 

This apparatus is intended to perform the double duty of 

# condenser and a pump, and is particularly designed to operate 

in conjunction with a steam turbine having a central exhaust. 

It consists of a cylindrical casing, through glands in the cover 

of which the central exhaust shaft A passes. Within the casing 

there is mounted on the shaft A a wheel B provided with back- 














wardly curved passages. The inner endx of these passages 
register with slots on the surface of the shaft A, and the outer 
ends give admission to the chamber through a series of smal 
holes C. Steam flowing along the rotating central exhaust 


shaft is met by a stream of water entering at D. The mixture | 


is drawn into the passages of the rotating wheel B, and is | 
| This patent is for a furnace which can, so to speak, be taken | 


thrown oyt through the holes C against teeth E surrounding 
the inner’surface of the chamber. The water and condensed 
steam flow off at F.—January 10th, 1912. 
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the point of disassociation from the limestone of its CO, gas, 

the introduction of steam within the vetical kiln to commingle 

with the limestone therein, and afterward causing the limestone 
to pass through a rotary kiln, where it is reduced by heat to an 
oxide state. There are three claims. 

1,012,067. HiGcH-PRESSURE PackLess VaLve, F. C. Emrick, 
St. Louis, Mo., assignor to L. J, Kadeski, St. Louis, Mo.— 
Filed December Sth, 1910. 

The construction of this valve is shown very clearly. An 
annular tapered rib on a bonnet that fits snugly in a tapered 
opening in the casing, an annular rib on the upper end of the 
bonnet is adapted to be mashed down by the cap when the 








| cap is tightened, a valve stem having a long gradually tapered 
| portion fits in a seat in the cap, a collar on the stem having a 
| bevelled surface that flares outwardly from the base and thus 
| tends to prevent the tapered portion from sticking in its seat, 
| and a spring on the stem arranged under the collar. There are 
| two rather long claims. 

| 1,012,236. Furnace, 7’. S. Blair, jun., Elmhurst, Ill., assignor 
ion of New York.—Filed July 10th, 1911. 


| to pieces. . A slag pocket forms the connection between the 
' down-take and the regenerative flue ; this slag pocket structure 


to the Blair Engineering Company, New York N.Y., a Cor- | > ) 
| inner ends and extend transversely to the direction of the mag- 





against the packing yasket, the tlue beimg formed at its opposit: 

end with a plurality of notches, and a thimble is pressed into the 

opening of the sheet beyond the gasket, the outer end of the 

thimble being spun to cover the rim of the opening in the sheet. 

There are two claims. 

1,012,268, CONDENSER System, O. H. Mueller, Camberwell, 
England, assignor to H. R. Worthington, a Corporation of Neu 
Jersey.-Filed April 20th, 1911. 








The condensing water is used twice over, first for the turbur 
and secondly for the reciprocating engine, which does not carr) 
so high a vacuum. ‘There are three claims. 


1,012,381. Dynamo Execrric MACHINE oF THE HomopoLar 
Tyre, F. H. Loring, London, England.—Filed March 13th, 
1911. . 


This patent is for an unusual type of dynamo. There is a field 
magnet having two magnetic circuits, annular polar surface- 
in the magnetic circuits, two annular armatures movable be- 
tween the polar surfaces and consisting of a plurality of lamins 
formed of material of suitable magnetic permeability, which 
lamine have recesses on one side and corresponding projection= 
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on the other side, and are nested one in the other, a rotary shatt. 
@ supporting frame which is adapted to engage with one end 
of each annular armature and is mounted on the shaft, conduct- 
ing bolts mechanically connecting the laminz and the supporting 
frame, which bolts are electrically connected together at their 





netic flux, collecting rings electrically and mechanically con- 
nected to the outer ends of bolts and brushes bearing against 
said rings. There are five claims. 
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WAGES AND PROFITS IN THE COAL TRADE. 





Wuart are the facts about wages and profits in 
the coal trade ? In a recently issued and somewhat 
widely noticed pamphlet* it is contended that the 
average profits of this industry, spread over a period 
of thirteen years, represent 11.8 per cent. per annum 
on the total capital invested, and that, under exist- 
ing conditions, an average of about 5s. per week 
could be added to the miners’ wages all round, and 
still leave an average return of at least 3 per cent. 
Let us pass over the point that 3 per cent. would 
not be sufficient to attract the necessary capital 
to such an industry as coal mining, and come straight ! 
to the question—Does this pamphlet give us the | 
truth, the whole truth, and nothing but the truth ? 

Roughly, we have 1,000,000 workers employed | 
at our coal mines at the present time, excluding | 
those engaged at the by-product plants, &c. To | 
give an all-round increase of wages of 5s. per week 
would require £13,000,000 a year. This, we are | 
told, could be given without raising the price of coal | 
and without cutting the dividend below 3 per cent. | 
Let us see. The capital invested in British coal | 
mining, apart from some of the recently added | 
by-product plants, is currently estimated to average 
10s, per ton of annual output. As the annual output | 
exceeds 260,000,000 tons, the invested capital will | 
be over £130,000,000. To pay 3 per cent. on this 
requires nearly £4,000,000, to say nothing of pro- 
vision for redemption of capital against the pits 
being worked out, or the leases expiring—the average | 
mining lease period being little over thirty years. 
Thus merely to pay 3 per cent. dividend and to raise 





wages by 5s. a week, we should need to take | 
£17,000,000 off the profits. Now, from _ inland | 


revenue returns we get these figures for the period 
covered by this pamphlet :— 


(ross Amount of Income from Mines. 


Financial years. £ 
1897-8 9,077,828 
1888-9 ... 8,901,108 
1899-1900 9,491,684 
1900-1 12,030,910 
1901-2 17,641,593 
1962-3 20,258,907 
1903- 21,194,470 
1904-5 21,235,729 
1905-6 19,999,972 
19C6-7 16,371,678 
19% 7-8 16,400,000 
1908-9 16,614,322 
19% 9-10 18,460,036 

Average. «. ss ss acs oss WOTRZO 
This average falls more than a million pounds 


below the amount required for the 5s. rise in wages 
and the 3 percent. dividend named by the pamphle- 
But that is not all. The “gross income 
from mines ’’ includes royalties as well as dividends, 
and it is derived from iron, tin, lead, ganister and other 
mines as well as coal mines and the returns from 
costly by-product plants. Obviously, this pam- 
phlet is misleading. In other particulars, too, the | 
publication is wide of the mark, but its authors | 
are by no means the worst sinners. A certain school 
of agitators has for years been stirring up the passions 
of the miners with tall stories about owners’ profits, | 
and misleading the outside public by assertions that 


teers, 
” 





miners raise coal for 2s. a ton. As a result, it is 
often asked why the London householder, for ex- 


ample, should pay 20s. and more a ton for coal if the 
labour cost of raising it is only 2s. 

In the first place it should be noted that all coal 
is not fit to send to the London or any other market, 
and it is quite wrong to assume that what is mar- 
keted average coal. Common coal, slack, and 
even smudge is raised and paid for as well as ordinary 
coal, while, of course, on top of the pit-mouth price 
of the product there are costs of transit, of loading 
and emptying trucks, of bagging, carting, merchants’ 
profits and depét charges, &c. 

But the must glaring ‘‘ terminological inexacti- | 
tude’ is the statement that miners raise the coal | 
for anything like 2s. a ton. In many cases the actual | 
hewing price is as low, and lower, than 2s., but hewing | 
is only one part of the process of coal raising which 
the public is led to believe is covered by the 2s. 
Let us recite the cold and sober facts. Taking the 
last five years for which we have the records, we 
have these bald figures for the United Kingdom :— 


Is 





Tons Pit-mouth value. Number of 

raised. £ workers, 
1906... 251,067,629 91,529,266 882,345 
1997... 267,830, 962 12,527,378 940,618 
1908... 261,528,795 116,598,848 987,813 | 
1909... 263,774,312 106,274,900 1,013,998 | 
1910... + 64,433,028 108,377,567 1,049,407 








261,726,945 ... 108,661,591 

The value of the five years’ output works out 
at a fraction less than 8s. 4d. per ton. To simplify 
matters for the purpose of a rough-and-ready esti- 
mate let us put the pit-mouth price of coal—good, 
bad and indifferent—at a square 100d. per ton. 
Next let us knock off the odd 74,000 workers as | 
being employed at the by-product plants and other 
occupations not strictly coal raising. Thus we 
get 900,000 men (and boys) to raise 261} million 
tons of coal in a year. To put it another way, the | 


Averages... 974,836 


. “ Profits and ~~. in the British Coal Trade (1898-1910).” By 
Thomas Richardson, M.P., and John A. Walbank, F.C.A. The N.A.C.C., 
34, Grey-street, Newcastle-upon-Tyne. 


'than the selling price of the coal has. 


annual production is just about 290 tons, valued 
at £120 168., for each worker employed. Striking 
out the fifty-two Sundays a year and allowing twenty- 
three other days for lost time and holidays, we have 
an output of coal of one ton per man per working 
day. In other words, the value of the product of 
one day’s labour is just about 8s. 4d. But in order 
that the miner may raise his ton of coal daily, he 
must have machinery, appliances, horses, &c., and 
the capital to furnish these things. Now, how many 
of the 100 pennies go to labour, how many go to other 
expenses, and how many go to dividend? From 
Socialist papers and platforms we learn that wages 
absorb 2s, a ton, and that nearly all the rest is profit. 
If our miners raise coal for 2s. a ton, then they work 
for wages of about 11s. a week, for the days worked 


|are less than 5} per week, and the output is only 


slightly over one ton per day—or 5} tons per man 
per week. Obviously, the Socialist statements are 
absurd, yet these are the statements publicly made 
time after time, and the coalowners of the country 
never take the trouble to contradict them. Can 
we wonder, therefore, at misconception existing 
in the public mind ? 

To get at the exact average wages and profits 
per ton of coal is hardly possible; but we can get 
near enough the mark of accuracy for all practical 
purposes of public interest. Assuming that the wages 


| paid average 30s. per week, spread over the 900,000 


men employed, that would absorb £70,200,000 a 
year, out of the £108,661,591, which is the average 


| pit-mouth value of the product for the five years 


under review, thus :— 
Annual averages, 
108,661,591 
70,200,000 
Balance... see Sale 38,461,591 
Only a few weeks ago it was solemnly declared, 
in a well-known weekly journal, that the clear profits 
on coal mining exceeded £60,000,000 per annum. 
Yet here we have a balance of less than £40,000,000 
for all expenses (except labour) and the profits. 
However, at the rate of only 30s. a week wages, and 
assuming that only 900,000 of our mine workers 
are actually engaged in raising the coal, we have 
here a wages cost, not of 2s. per ton, as so frequently 
asserted, but of 5s. 44d. per ton, within a fraction. 
In other words, wages absorb 643d. out of the 100d. 
realised for the coal. This is 64} per cent., which 
appears to be about the average in most trades. 
But the labour cost does not stop at this 64} per 
cent. According to the best authorities in the trade, 
the labour cost averages at least 70 per cent. On 
top of actual wages there are payments under the 
head of workmen’s compensation; there are in 
some districts free houses for the married men ; 
and in most districts there is free coal, or coal at 
nominal figures. In some districts the allowances 
of free coal are so liberal that not only have the 
miners enough for their own use, but they frequently 
have surpluses for sale. The estimate that labour 


Pit-mouth value... 
Deduct wages 


| receives, directly in wages and indirectly in house 


rents and coal, at least 70 per cent. of the pit-mouth 
price of coal is, therefore, quite acceptable ; 70 per 
cent. of 8s. 4d. is 5s. 10d., leaving 2s. 6d., at the 


| very most, to meet all other charges, expenses, and 
| the dividends. 


Expenses vary, of course, between district and 
district. At some pits in Wales, for instance, timber 
costs just about Is. for every ton of coal raised, 
whereas at some pits in Durham the cost barely 
exceeds Id. However, we are concerned with 
averages. Professor J. H. Merivale, one of the 
highest authorities in the country, in the course of a 
lecture at Newcastle about ten years ago, supplied 
some carefully prepared figures showing that the 
cost of materials, such as timber, rails, oil, horse 
food, &e., averaged 73d. per ton of coal raised in 
the North, and that rates, taxes, management, and 
sales commissions, &c., amounted to another 6$d., 
making Is. 2d. per ton expenses, apart from labour 
and royalties. Since that lecture was delivered 
some costs and prices have advanced rather more 
Timber, I 
believe, is much dearer than it was, and local rates 
are higher, so that we may venture to assume that 
expenses in general are higher than they were ten 
years ago—higher relatively to the price of coal 
as well as to the tonnage. Quite recently—only a 


| few weeks ago, in fact— a well-known South York- 
|shire authority, Mr. G. Blake Walker, supplied to 
| the 


Yorkshire Telegraph (Sheffield), the following 
estimates of average expenses :— 
Timber 


eel ees 4d. per ton of coal. 
Rails, ropes, &c. 2d. = 


” ’ 





Horse keep Raa ae its #d. x = 
General stores (including oil)... 2d. a pa 
NOONGE ee aro eat ow ae ae ae ae 
Management and sales ... ... ... 3d. ee ‘“ 
Rates and taxes... ... ... sigs a ie 
General expenses maa setae 2d. om ’ 
Compensation and insurance... fd. $5 ea 
Coal consumed at colliery 27d. ‘ * 

Total Is. 99d. ‘a 7“ 


The item here given as ‘‘ compensation” is in- 
cluded in labour cost in the present estimate. How- 
ever, dividing the difference between Mr. Merivale’s 
and Mr. Walker’s figures, given at two different 
times and for two different districts, we get some- 
thing like Is. 6d. per ton expenses on top of 








labour cost. We have now arrived at something 


like this :— 
Averages, per ton. 
4d. 


Pit-mouth price of coal ... 8s. 





Deduct labour ... 5s. 10d. 
IN ost ea ses Sas. clan sas 2s. 6d. 
Deduct expensesas above ... ... Is. 6d. 
Balance for royalties and dividends Is. Od. 








Put in another form, we have a balance sheet as 
follows :— 
Annual Averages, 1906-1910. 

Tons of coal raised... ... ... ... .- 261,726,945 
Value at pit mouth (8s. 4d. per ton) ... £108,661,591 
Labour cost at 5s. 10d. per ton £76,197,809 

Re Fre 2 ge om £32,463,782 
Other expenses at 1s. 6d. per ton £19,629,520 





Balance ade £12,874, 262 

It will be seen that this calculation is in no way 
upset by the inland revenue figures, given above, 
when allowance is made for the fact that the official 
returns cover iron, tin and other mines, as well as 
collieries ; and that they include the profits from 
cokeries and by-product plants, with which we are 
not here particularly concerned. Moreover, it must 
be observed that some colliery companies spend 
many years and much money proving coal and sink- 
ing shafts before they earn anything, and in some 
cases there is absolute failure—capital is irretrievably 
lost. These losses ought if possible to be balanced 
against the profits of the successful companies 
before a correct national average can be struck. 

We have arrived here at ls., or a fraction less, 
per ton of coal, to divide between the royalty owner 
and the colliery shareholder, after 5s. 10d. has been 
taken by labour and 1s. 6d. by other expenses. 
Now, before we can get down to the net dividend 
we must ascertain what royalties, wayleaves, air- 
leaves, &c., amount to. Some authorities have not 
hesitated to put mining royalties at an average of 
9d. or 10d. per ton, and, indeed, there is some founda- 
tion for such estimates; but here again it must 
be pointed out that, as in the case of revenue returns, 
the figures include iron, tin and lead, as well as coal. 
Yet again it must be noted that in a few cases the 
mineral is worked by the owner, so that the question 
of royalty does not enter directly, though even in 
such cases the exhaustion of the mineral and the 
damage to surface must be allowed for. Anyhow, 
a fair average estimate of coal royalties and way- 
leaves seems to be about 6d. per ton. Nearly twenty 
years ago the Royal Commission on Mining Royalties, 
basing their calculations on 1889 figures and evidence, 
put coal royalties at about 53d. per ton. As coal 
prices are higher now than in 1889, and as in some 
cases the royalties are regulated by a sliding scale 
principle, we may take it that the average is now 
about 6d. per ton. Mr. Biake Walker puts them 
at 6d., Mr. Merivale putting them at a little less 
ten years ago. On these calculations we may divide 
our Is. a ton surplus, arrived at above, just about 
equally between royalty and dividend. Thus, while 
capital gets 6d. a ton, labour gets 5s. 10d. In other 
words, for every penny paid in dividends there is 
very nearly a shilling paid in wages. This is without 
the proposed minimum wage. It is interesting 
to note here how closely this agrees with the propor- 
tion of wages to profit in other trades. For example, 
in shipbuilding for every £10 paid in wages only 
16s. 9d. is earned in dividends, just a fraction less 
then one-twelfth. 

It is somewhat remarkable that Professor Merivale, 
in the lecture already alluded to, demonstrated from 
inland revenue returns and Board of Trade reports 
covering the period 1880-1900, that the average 
amount divided between lessors and lessees—that 
is, between royalty owners and colliery proprietors 
—was 114d. per ton of coal raised ; in other words, 
54d. for the landlord in respect of exhaustion of 
mineral, damage to surface and right of way over 
land not actually in the mining leases, and 6d. for 
the capitalist or colliery owner. The extra _half- 
penny of later years, making up the shilling of the 
present estimate, is here allotted to the landlord in 
shape of increased royalties governed by the sliding 
scale. It may also be remarked, in passing, that the 
figures of Professor Merivale, though extensively 
published at the time, were never challenged by 
the miners’ leaders. To sum up, we find that, as 
nearly as can be made out, while the coal-mining 
industry yields to the workers £76,000,000 a year, 
it only yields to the coalowners in net dividends 
64 millions a year, on the average, or just about 
5 per cent. on capital. 





LAST STAGES OF THE PANAMA CANAL 
CONSTRUCTION. 
No. II.* 
LOCK AND VALVE OPERATING MACHINERY. 


Ir is estimated that the time occupied in the erec- 
tion of the lock operating machinery will be eighteen 
months, dating from January Ist, and that the work 
will involve the handling at least twice, in addition 
to movement in and out of storage, of the greater 
part of the 131,284 tons of material classified below :— 











* No, I. appeared January 2th. 
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Quantity. Tons. 
Machines, including chain fenders 536. 13,616 
Rail, feet ... ... : 97,864 ... 8,117 
Manhole covers ... ... ea 1,251 
Electrical equipment — 7,000 
Steel work ... ... ... = 1,300 
Conerete, cubic yards 50,000 100,000 


For this work there will be required, in addition to 





Face of Recess Coping 


| 
| wheel, which is mounted in a horizontal position on 
the lock wall, turns on a large central pin, keyed into 


a heavy casting anchored securely to the concrete, | 


and is supported at the rim in four places by rollers. 
It is 19ft. 2in. in diameter, is constructed of cast steel 
j) and weighs approximately 35,000 Ib. When moved 
' through an are of 197 deg. it closes or opens in two 
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Fig. 5-LOCK GATE OPERATING MACHINE 


four locomotive cranes available for transfer from 
other service, four new locomotive cranes and four 
stiff leg derricks—a plant. lessened by the fact that 
several items, after duty at Gatun, will be moved to 
Miraflores. In general, the lock operating machinery 
is centralised in small groups at various points of the 
locks, rendering feasible the partial use of derricks. 
At Gatun, for instance, there will be ten such groups 
in the centre wall, and it will be possible to handle 
four machines from one situation and frequently to 
serve six machines at one setting of a derrick. The 
machine pits are in the lock walls, and consequently 
all the handling will be done from the top of the walls. 
Owing to the presence of the bridges employed in the 
erection of the mitre gates, derricks will be used on 
the centre walls in preference to locomotive cranes, 
but on the side walls, where movement will be less 
impeded, locomotive cranes will be used. The loco- 
motive cranes called for under the specifications, and 
for which a contract, at £6500, has been placed with the 
Industrial Works Company, of Bay City, Mich., are 
to be capable of handling 8000 Ib. at a 40ft. radius 
and 30,000 Ib. at a 15ft. radius, the derricks being 
required to lift and swing safely a maximum load of 
22,000 Ib. at a radius of 40ft. Power will be supplied 
from a double engine and vertical boiler, which, with 
the hoisting drums and gear, will}be mounted upon a 
cast iron or structural steel bed-plate securely bolted 
to the base frame. An alternative tender was invited 
for an electric hoist, the driving motor to operate 
upon a three-phase, 25-cycle, 220-volt, secondary 
circuit. 

The machinery for operating the lock gates and 
forcing to and locking in perfect mitre their ponderous 
leaves is necessarily of special design and unusual 
power. That for opening and closing the gates has 
been invented in the office of the assistant chief engi- 


minutes—according to the direction in which it is 
turned—the gate leaf to which it is attached. The 
wheel has gear teeth on its rim, and is driven by a 
single pinion on a vertical shaft. Thisshaft is driven 


by a bevel gear and pinion, the latter being fast on 
passing 


a horizontal shaft through a bulkhead 


| action on the gate or other causes. It consists of six 
| nests of two springs each, assembled with an initia] 
compression of about 50,000 Ib., and capable of exert. 
|ing, when solid, a force of about 184,000 lb. The 
| springs are in compression for a force acting on the 
strut in either direction. The strut is supported at 
the slip joint, which allows it to be lengthened oy 
shortened within fixed limits, by a pair of rollers, 
These are intended to relieve the joint of undue be). 
ing stresses, and are supported by spring bearings, 
Fig. 6 is a cross section through the centre wall of a 
lock, showing the position of the machine with respect 
to the lock wall coping and the operating tunnel. 

The main features of the mitre forcing machines 
are two box-shaped castings, one of which is bolted 

| to the outer end of the top girder of each gate leaf. 
| One casting carries a pair of movable jaws and their 
| operating mechanism, while the other sustains a large 
pin, which is enclosed by the jaws when they are in a 
closed position. The jaws are connected by a series 
of links to a crosshead nut moved by means of a re- 
volving screw, the end thrust of which is taken up 
by two thrust bearings, transmitting thrust in either 
direction to the main spring casting. The screw is 
turned by a bevel gear in mesh with a bevel pinion 
on the motor driving shaft, which passes through a 
plug bearing, and is connected to the motor shaft 
by means of a friction cut-off coupling. The motor 
is provided with a solenoid brake for bringing the 
machine quickly to rest when the current is shut 
off by the limit switch. The estimated time of a 
single operation for this machine in one direction is 
15 seconds. 

There will be required one gate moving machine 
for each gate leaf, or 92 in all, one mitre forcing 
machine for each gate or pair of leaves, and one motor 
for each machine of the two classes. Ten tenders, 
ranging from 652,000 dols. to 862,000 dols., were 
received in respect of the gate-moving machines, 
while twelve, varying from 41,200 dols. to 71,500 
dols., came to hand in response to the circular invit. 
ing bids for the mitre forcing machinery. In each 
case awards to the lowest bidder, viz., the Wheeling 
Mold and Foundry Company and the Richard Manu 
facturing Company respectively, were made for sample 
machines; and these, after trials of th: machines 
supplied, have now been extended to embrace remain- 
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Fig. 6—-LOCK GATE MACHINE—SECTION THROUGH CENTRE WALL 


separating the motor and the wheel chambers, and 
carries a gear with spring centre, driven by a 
pinion on the shaft of the motor. 

The strut pin is fastened on the wheel in a boss near 
the rim of the crank gear, and the opposite end of the 
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A—Operators’ House. 
B—Concrete counterweight. 
C—Centre Bearing. 





E—Gates. 


D—Wicket girders. 


F—Girder hoisting machinery. 
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H—Quadrant. 
J—Horizontal truss. 
K—Lock chamber sill. 





G—Gate hoisting machinery. 


On the left is shown the Emergeney Dam closed, with Wicket Girders and some Gates lowered in place ; on t he 
right the Dam is shown resting on the lock side-wall, with Girders and Gates raised. 


Fig. 7--EMERGENCY DAM 


neer by Mr. Edward Schildhauer, and a patent has 
been issued on it. As will be seen from the accom- 
panying illustration—Fig. 5-—it consists essentially 
of a “bull wheel,’ a combination gear and crank, 


connected with a gate leaf by a rod, or strut. The 


FOR MIRAFLORES LOCKS 


connecting-rod is attached to the gate leaf—by means 
of the strut anchor—17ft. from the pintle. Each 
end of the rod is provided with a flexible connection, 
and at the gate end is a shock absorber, designed to 
prevent undue strain on the crank gear from wave 


ing requirements. A contract has been made with 
the Allis-Chalmers Company in respect of the motors 
required to actuate the gate-moving machines, while 
for trial motors for the mitre forcing machines orders 
have been placed with the same firm and the General 
Electric Company. The aggregate cost of the gate- 
moving and mitre-forcing machines, including motors 
and limit switches, inspection, erection, and spare 
parts, is estimated at £155,250. 

The purpose of the emergency dams, two of which 
are to be installed at each of the lock flights, is to 
check the flow of water in the event of damage to the 
lock gates, or should repairs or other work be called 
for in the locks, necessitating the shutting off of water 
from the lake level. The dams will, accordingly, 
be placed in pairs in the approaches:to the upper 
locks, about 200ft. above the upper guard gates, each 
closing the approach to one of the twin chambers. 
The contract, valued at about £461,600, which has 
been placed with the United States Steel Products 
Company for the supply of these dams and the 
machinery required to operate them, provides for 
their complete erection as follows :—At Gatun by 
August 15th next, at Pedro Miguel by January 15th, 
1913, and at Miraflores by June 15th, 1913. 

Each dam—see Fig. 7—will be constructed on a steel 
truss bridge of the cantilever type, pivoted on the side 
wall of the approach to the locks, and, when not in use, 
will rest on the side wall parallel to the channel. When 
in use it will be swung across the channel, with the 
long arm resting upon the centre wall. A series ol 
six girders, hinged to the bridge so that they may be 
raised or lowered through an angle of 90 deg., will be 
lowered into the approach channel, their ends resting 
upon iron pockets embedded in the masonry floor. 
Then six panels, moving in the girders on roller bear- 
ings, will be permitted to roll down until they form 
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a horizontal tier spanning the width of the Canal and 
damming the water to a height of 10ft. This opera- 
tion completed, successive series of six panels will 
be lowered until a dam is constructed from the bottom 
upward, completely closing the channel. When this 
parrier has checked the main flow of water, the 
remainder, due to the clearance between the vertical 
sides of the gates, may be checked by driving steel 
ipes between the sides of adjacent panels. 

As indicated in Fig. 7, the bridges of these dams 
will be among the iargest swing bridges yet con- 
structed, the long arm, which will extend over the 
lock chamber, being approximately 163ft. in length, 
and the short arm 98ft., while the extreme width will 
be 93ft. At the end of the short arm will be the opera- 
ting house, from which each machine described below 
will be controlled separately. The conditions of con- 
struction are such that the bridge, when operated by 
machinery, must be opened safely and easily, in two 
minutes, or by hand in thirty minutes. Except 
as regards height, all the six emergency dams will be 
identical in design, those required for the Gatun and 
Pedro Miguel locks having five rows of panels and 
those for Miraflores four only, a difference due to the 
lower depth of water in the last mentioned locks, 

The machines for operating the dams will be of 
three-fold character—for moving the bridge, for 
lowering and raising the wicket girders, and for hoist- 
ing the panels, or gates. The first will consist of two 
motors for turning the bridge, a limit switch prevent- 
ing operation beyond an arc of 90 deg., and a motor 
for driving the wedges, which will hold the bridge 
firmly in place when it is at rest across the channel or 
on the loek wall. The machinery for each wicket girder 
—see Fig. 8, page 148—includes two hoisting units and 
a motor unit, the girders being raised and lowered by 
means of two seven-part lines, passing over sheaves 
at the end of the booms and carried back to the hoist- 
ing drums. All gearing and the silent sprocket 
chains, driven from the motor unit, are enclosed in 
oil-tight cases, affording complete protection from 
the weather. By turning the handle of the controller 
to the lowering position the motor is started, and at 
the same time a solenoid draws the jaw clutch on the 
motor shaft into mesh with the high-speed gearing, the 
girder being lowered at a uniform rate of speed to its 
seat in the floor of the lock in about four minutes. 
To raise the girder against the current, in order to | 
allow an obstruction to be washed out of the girder 
seat, or for any other reason, the controller handle 
is brought back to the hoisting position. This move- 





ment engages the clutch with the slow speed raising 
gearing, and hoists the girder back to its original 
position in about eighteen minutes. With the aid 
of a limit switch, movement in either direction is | 
stopped at the proper time. 

Fig. 9 illustrates the machine which will be em- 
ployed to lower and hoist the gates closing the open- 
ings between the wicket girders. It consists essen- | 
tially of several hoisting drums, loose on a common 
drum shaft, which is motor driven through spur gears 
and a worm and worm gear. The worm gearing is 
self-locking, and will hold a gate in any position 
when the motor is stopped. Each gate has its own 
pair of drums, capable of being thrown in or out of 
service by jaw clutches, to which it is attached by two 
flat wire ropes. While handling a gate all drums not 
attached to it are out of service, being held from 
moving by detent levers, which engage automatically 
whenever the jaw clutches are withdrawn. 

Normally all gates except those of the lowest tier 
are hooked to trolleys running on rails fastened to | 
the main floor of the dam. 





Gates No. 1, #.e., of the | 
lowest tier, are kept habitually on the wicket girders, | 
when these are in the raised position, and can be | 
lowered at once after the girders. To lower the next | 
tier the jaw clutches of gate No. 2 are thrown in, all 

the other jaws are disengaged, and gate No. 2 is 

hauled along the track until it hangs over the drums 

and its wheels are against the rails guiding it to the 

proper place on the runway formed by the up-stream 

flanges of the wicket girder. After being hoisted, 

the gate is automatically unhooked from the trolley 

and then lowered into place. To hoist a gate, the 

operations are reversed. The trolley track, it should 

be noted, has sufficient slope towards the middle of 

the dam to cause the gates to run to their proper posi- 

tion for storage. 


THE LEAKAGE OF STEAM PAST PISTON 
VALVES. 
By H. DENZIL LOBLEY, M.Sc. Eng. (Birm.), Stud. Inst. 
C.E., Bowen Research Scholar. 

THE important position which superheated steam 
is taking in modern engineering, and especially in 
its application to the semi-stationary type of engine, 
led the author to investigate the actual leakage of 
a piston valve as a possible source of loss, when 
using both saturated and superheated steam at various 
temperatures and pressures. 

The results of these investigations are made all 
the more interesting when viewed in the light of 
Callendar and Nicolson’s experiments of 1897, which 
pointed to the conclusion that the leakage of a slide 
valve was responsible for the greater part of the 
Missing Quantity. 

The conditions on which the leakage of a slide 





valve depends were proved to be :—Difference of 


pressure between the two sides of the valve, peri- 
meter of the port, and the mean overlap of the 
valve. 

Now, if the slide valve of an engine were replaced 
by a piston valve of the correct proportions to dis- 
tribute the steam properly, these three conditions 
would remain unchanged, so that it seems reason- 
able to suppose that the laws of leakage which apply 
to a slide valve should also apply to a piston valve. 

The following experiments were performed on an 
ordinary type of piston valve fitted with four Rams- 
bottom spring rings. The valve used was sup- 
plied by Richard Garrett and Sons, Limited, of 
Leiston, who have had many years of experience 
in the manufacture of piston valves. It was taken 
from stock, and was in no way specially treated, 
so that the experimental conditions would in no 
way differ from those when running in an actual 
engine. 

The principle of the experiments is briefly as 
follows :—The valve is driven up and down in a 
jacketed cylinder, at various speeds, by means of 
an electric motor. Steam is supplied from a 
boiler or superheater to the centre of the valve, 
and the leakage is taken to a condenser, condensed 
into water, and weighed. 


Fig. 2 is a section through the cylinder. The 





of oil at the rate of one drop per minute was supplied. 
A cylinder drain cock is also fitted, so that when 
starting up all drainings from the apparatus and 
connecting pipes could be blown right through. 
Fig. 1 shows the complete apparatus as used 
in experimental work. It was fixed on top 
of the main boiler flue in the power-house of 
the University of Birmingham, and directly con- 
nected to a separately fired Schmidt superheater, 
capable of superheating to a temperature of 900 deg. 
Fah. The hot steam from the superheater passes into 
the cylinder jacket and out by the pipe D into the 
boiler flue. The cylinder drain pipe E also leads 
into this flue. The leakage steam from the valve 
passes into the condenser B, and the condensed 
steam trickles along the pipe F into the measuring 
tank H. The tank is suspended from the roof by 
a spring balance which will weigh to a quarter of a 
pound. This balance was not used to record the 
amount of steam condensed, but merely to show 
how the experiment was progressing, as both before 
and after each experiment the tank was carefully 
weighed on a chemical balance. The condenser 
was of the simple surface cooling type, consisting 
of two concentric tubes, the leakage steam passing 
through the inner one, and being condensed by the 
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Fig. 1—GENERAL ARRANGEMENT OF TESTING PLANT 


annular space between the liner and the cylinder 
forms a steam jacket which is connected to the steam 
inlet pipe. 

During the course of an experiment a steady flow 
of steam is blown through the jacket and out by the 
drain cock at the bottom of the cylinder. This 
prevents the stagnation and reduction of tempera- 
ture, which would otherwise occur if the amount 
of steam used by the apparatus were only that of the 
leakage of the valve. It was found that by adjust- 
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Fig. 2—SECTION THROUGH CYLINDER 


ing the flow through the steam jacket, the tem- 
perature in the cylinder could be kept very constant. 

Protruding right into the steam space between the 
two portions of the valve is a thermo-couple thermo- 
meter, by means of which very accurate tempera- 
ture reading can be taken. 

A sight feed lubricator is fitted, and this was 
adjusted so that in all experiments a constant feed 


between the two tubes. All pipes leading to the 
apparatus and away from it were carefully lagged 
with asbestos, to reduce the heat losses as much as 
possible. 

Precautions were taken to follow the same routine 
of observations during each experiment, and each 
experiment was repeated several times. The appa- 
ratus was running at least an hour at the desired 
temperature before commencing, in order to get 
uniformity of conditions. 

Temperatures, boiler pressures and speeds were 
taken every fifteen minutes, and each trial lasted 
|about three hours. Before commencing the ex- 
| periments, the thermometer and the speedometer 
| were carefully calibrated. By simply cutting out 
| the superheater, it was arranged so that either 
| saturated or superheated steam could be supplied 
| to the apparatus. 
| It was decided to commence by running experi- 
|ments at various speeds with constant superheat 
|and boiler pressure. The boiler was then kept at 
|a constant pressure of 200 Ib. per square inch, and 
| experiments were run at temperatures of 400, 450, 
| 500, 550, and 600 deg. Fah. The superheater was 
| then shut off, and constant speed trials were run 
| at boiler pressures of 200Ib., 150 Ib., 1001b., and 
| 50 Ib. per square inch. In order to bed thoroughly 
|the valve rings down, the apparatus was run 
| under normal working conditions for about a week 
| until two consecutive experiments gave practically 
| the same results. The cylinder lubrication was 
| most carefully graduated in each experiment to a 
| feed of one drop per minute. Owing to the great 
effect which lubrication had on Callendar and 
Nicolson’s experiments, this was regarded as very 
important. 

The results of experiments are shown below in the 
| tables with corresponding diagrams :— 
EXPERIMENTAL RESULTS. 


TaBLE I.—Superheated Steam. 








Speed Temperature Boiler gauge Leakage 
| Trial. in of steam, pressure, in Ib. 
r.p.m. deg. Fah. Ib. per sq.in. per hcur. 
Al. 200 <2 "OGE xc ae ae ae ee 
B?. 150 .. 396 200 4.82 
B3. 100 -. 392 200 4.9 
B44. 50 -- 307 200 4.8 
EG e< Osa «5 & S06 is. os. 2S 

| (standing ), 
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TaBLE II.—Superheated Steam. from 7.8 Ib. to 4.8 lb. per hour. 
Speed Temperature Boiler gauge Leakage 
Trial. in of steam, pressure, in lb. 
r.p.m. deg. Fah. Ib. per sq. in. per hour. 
Al.. 200 SS ee ee 
A2.. 200 -- 452 200 3.66 
A3.. 200 -. 498 200 2.70 decrease the leakage. 
Ad. 200 -. 557 200 3.075 f 
Ab 200 - 588 200 3.275 
TABLE III.—Saturated Steam. 
Pressure Speed Leakage sure are comparatively 
Trial. in in in 
Ib. per sq. in. r.p.m. lb. per hour. 
Cl | ee - 200 < we 
C2 128 -. 200 7.5 
C3 80 -. 200 6.6 
C4 ae . 200 4.9 
C5 152 0 -. 3.86 
(standing) 


The calculations for the leakage coefficients intro- 
duced by Callendar and Nicolson are worked out 
from these experiments in the following way :— 

Let K = rate of leakage per hour per pound differ- 
ence of pressure. 


P = perimeter of the port. 
I. = mean overlap of the valve. 
Then K = a e: where C = the required coefficient. 


These are the terms as applied to a slide valve. In 
the case of a piston valve, P will be the circum- 
ference of one of the rings, as the steam is leaking 
all round this perimeter. The value of L will be 
the width of the two rings or the axial length of 


Curve. I. 
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contact surface between the rings and the liner. 
Of course the assumption will have to be made 
that the leakage past the two portions of the valve 
is equal, as to measure each independently would 
have necessitated an extremely complicated appara- 
tus. Hence, in this case, the perimeter of a 4in. 
valve is 12. 56in. 
or P = 12.56in. 


The width of one ring is }in., 


Hence L = .5bin. 
and C = K 
25.12 


The following table shows the values of C calcu- | 


lating for the variable-pressure saturated steam trials ; 
by the term pressure is meant the difference of pres- 
sure between the two sides of the valve. The con- 
denser side of the valve was always subjected to 
atmospheric pressure. 


Difference Leakage 
of in K. Cc. 
pressure. Ib. per hour. 
141 7. > ov» SORES -0011 
113 7.5 - 023325 .. - 00132 
65 6.6 -05075 .. - 00202 
22.4.. 4.9 . 1095 - 00436 


The average value of C is .0022, which is about 
one-tenth of that obtained by Callendar and Nicolson. 
Captain Sankey obtained a value of .003. It can | 
be seen, however, from the above table that the 
value of C is by no means constant. Callendar and 
Nicolson deduced from their experiments that the 
leakage was proportional to the difference of pressure, 
and on this assumption obtained constant values 
of the coefficient C. The only conclusion seems to | 
be that the leakage is not proportional to the differ- | 
ence of pressure in the case of a piston valve. The | 
results of the experiments are very clearly shown | 
in three plotted curves, speed leakage, pressure | 
leakage, and temperature leakage. From these | 
results some very interesting conclusions can be | 
drawn. 

The great importance of the question of valve | 
leakage is, no doubt, due to the probability that it | 
may be responsible for a considerable portion of the | 
missing quantity in a steam engine. In fact, Cal- | 
lendar and Nicolson’s experiments pointed to this 
conclusion. The author’s experiments, at any rate 
in the case of a piston valve, show this to be impos- 
sible. A 4in. piston valve would in a semi-stationary 
type of engine deal with 1500 lb. of steam per hour. 
Taking good average figures the missing quantity 
would be about 25 per cent. of this, or 375 lb. per 
hour. The valve when running at a temperature 
of 557 deg. Fah., only leaks 3.075 lb. of steam per 
hour; hence it seems quite safe to conclude that 
we must look somewhere else than in valve leakage 
for the missing quantity. 

The effects of temperature on leakage show some 
very remarkable results. By superheating the steam 
only just sufficiently to dry it, the leakage is decreased 








This is an enormous 
reduction, and is a very important factor in support 
of the theory of condensation and re-evaporation. 
Assuming this theory, let us follow the action of the 
steam on the valve, and see how superheating would 
The space between the two 
portions of the valve being constantly in contact 
with hot steam is kept at a high temperature, whilst 
the exhaust sides being open to atmospheric pres- 
cold. Consequently, as 
soon as the valve begins to move, it uncovers a cold 
portion of the liner upon which hot steam is imme- 
diately condensed. This condensation is repeated 
during the whole stroke of the valve, which on 
returning finds the liner coated with minute particles 
of water that are kept in this condition during half 
a revolution by the surface tension of the oil film. 
These particles of water then allow the rings to slide 
over them, and on emerging on the exhaust side 
of the valve, evaporate again into steam. It can 
easily be seen that if this is what happens, then the 
leakage will be decreased by superheating, as the 
hot steam gives up its superheat to the walls before 
it condenses, and thus condensation is avoided. 
If valve leakage really takes place in this manner, 
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'it should be affected by the speed of running, 7.¢., 
| the leakage should decrease with increase of speed, 
as then less time is allowed for condensation and re- 
/evaporation. Very probably a decrease in leakage 
would have been shown during the experiments if 


| the speed had been run up to 800 or 1000 revolutions | 
per minute, as in the case of high-speed engines ; | 
‘but 200 revolutions per minute was the highest 


speed at which the valve could safely be run. 
In order +o facilitate this investigation, it would be 
better at this point to divide the leakage into two 


distinct portions, (a) steam leakage, (4) water leakage. | 


By steam leakage is meant that portion of the 


leakage which blows past the rings in the form of | 


steam, through the minute fissures left between 
the rings and the liner owing to imperfect mechanical 


| fitting; and by water leakage is meant that portion 
of the leakage which takes place in the form of water | 


according to the theory of condensation and re- 
evaporation. 
is shown by the experiments which were performed 
when the valve was stationary in mid-position. With 
saturated steam at a pressure on the valve of 152 Ib. 


per square inch, the leakage with the valve stationary | 
|in mid-position 


is 3.86lb. per hour. With the 


Curve. DI. 
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valve still stationary in mid-position, and a super- 
heated temperature of 409 deg. Fah., only just 
sufficient to dry the steam, the leakage is decreased 
to 2.4 lb. per hour. These are cases of steam leakage | 
only, as, under the circumstances, no other form of | 
leakage is possible. If it were possible to so con- | 
struct and fit a valve that the rings were in contact 
at every point with the liner, then this form of leak- | 
age would be eliminated. At first sight it seems 
peculiar that there should be any difference between 
the two above cases, as the area of the fissure between 
the rings and the liner should be unchanged, and 
hence the quantity of steam blowing through should 
be independent of the temperature. The area of the 
fissure remains the same, but the reduction of the 
leakage by the application of superheated steam 
is no doubt due to the fact that the latter has a less 
density than saturated steam, and hence a less weight 
of steam would be blowing through. As soon as 
the valve begins to move then water leakage takes 
place in addition. For instance, in the case of 
saturated steam, when the valve is running at 200 
revolutions per minute at a pressure of 156 lb., 








That these two forms of leakage exist | 


|lack of efficient salvage plant for submarines. 
| impression appears to prevail that at any time in the 
| last few years the Admiralty had only to give the order 
| for a salvage vessel and means of immediately raising 
| sunken submarines would be thereby provided. 
| matter of fact, the raising of sunken submarines is by 





the leakage was 7.8 lb. per hour. When the valve 
was stationary, the leakage was 3.86 ]b. per hour. 
The difference between the two, or 3.94 lb., is the 
water leakage. Similarly, in the case of super- 
heated steam, the amount of water leakage wag 
2.425 lb. per hour. In both cases the water leakage 
seems to be slightly in excess of the steam leakage, 
but it is probable that as the temperature of super- 
heat was increased the former would decrease much 
more rapidly than the latter. 

From the leakage temperature curve it can be 
seen that the leakage decreases with increase of 
temperature until a temperature of about 500 deg, 
Fah. is reached ; beyond this the leakage increases 
rapidly. This is very interesting. The only ex- 
planation seems to be that at 500 deg. Fah. the 
distortion of the rings begins to get serious, and this 
distortion increases proportionally to the temperature, 
At 600 deg. Fah. the leakage is equal in amount 
to that at 460 deg. Fah., and 500 deg. Fah. seems 
certainly the most economical temperature at which 
to work a piston valve. This distortion of the rings 
provides a serious drawback to the utilisation of 
very high temperature steam, as at high temperatures 
when we should expect to get more economical 
| water consumptions, we should probably get very 
| serious valve leakage. 

As stated at the beginning of this article, the 
| leakage of a slide valve should be the same as a piston 
| valve. A piston valve is simply a slide valve bent 
| into a circle, and its advantage lies in the fact that 
| being a balanced valve, less power is required to 
| drive it, thus enabling it to be used in connection 
| with automatic cut-off governors. At the time of 
| the adoption of piston valves, the greater advantage 
| 





which accrued from the reduction of valve leakage 
was not recognised. The great difference between 
the leakage of slide and piston valves is probably 
| due to the fact that the former warp, and thus lift 
| off the face. This is almost proved by Callendar 
'and Nicolson’s experiments, in which they show 
| that the leakage of a slide valve is proportional 
|to the pressure on the valve. Now, the increase 
of pressure of saturated steam is proportional to 
increase of temperature, which would cause a pro- 
portional increase of warping, and hence a propor- 
tional increase of leakage. Warping is eliminated 
except at high temperatures in a piston valve, owing 
to its shape, and hence the leakage is very small. 
The principal conclusions of the author’s experi- 
ments seem to be as follows :—(a) Piston valve leakage 
is not responsible for any appreciable amount of the 
missing quantity, or the leakage of a_ well-fitted 
piston valve is practically negligible ; in fact, it is 
so small that one wonders where the saving of the 
various forms of patent piston rings’ on the market 
(b) The leakage does not follow 


(c) The leakage diminishes pro- 


;can possibly be. 


| the law K 


| portionally to the increase of temperature until 
500 deg. Fah. is reached, after which the distortion 
of the rings causes it to increase. 





SALVAGE OF SUBMARINES. 
THE SERVICE VIEW. 
( By a Correspondent.) 
A Goop many misconceptions appear in the attacks now 


being made on the Admiralty in connection with the 
The 


As a 


no means so simple a matter as the daily Press appears 
to imagine. A submarine is an extremely difficult thing 
to fasten a lifting appliance to, added to which every 


| submarine, when it has sunk so far, moves considerably 
| after being located. 


So much is this the case that when 
the A 1 was sunk experimentally the other day, she was 


| completely lost, and, so far as I know, nothing has been 


found of her since! This happened with a submarine 
exactly located at the time of sinking. In fine, the con- 
ditions are totally different from those which obtain with 
sunken above-water craft. 

In the French navy a number of experiments have 
recently been conducted, with a submarine externally 
fitted with appliances to which lifting hawsers could be 
easily attached. At least, so it was hoped. To date, 
however, the experiments have not proved successful. 

An enormous amount, mostly inaccurate, has lately 
been written concerning the German submarine tender 
Vulkan. This vessel is really primarily a floating dock 
for submarines, fitted with its own motive power. It 
is composed of two large hulls with a gap between them, 
over which is a Jarge crane, capable of lifting submarines 
entirely out of the water for repair purposes, an improve- 
ment in many ways on ordinary floating docks, as it 
allows of the ship being used as a salvage vessel. She 
is fitted with a good deal of auxiliary machinery, and is 
altogether a wonderful craft and a credit to her builders 
and designers. But she is certainly not the salvage vessel 
pure and simple which the public seems to imagine her 
to be. 

In the case of the German submarine recently sunk, 
the boat went down in very shallow water, and no salvage 
work in any way comparable to the case of any of our 
sunken submarines was called for. Even so, all the crew 
who survived were saved by their own safety appliances, 
and the boat was not got up in time to save the lives ol 
those imprisoned in the conning tower. 

A special submarine salvage steamer, the Maidstone, 
is now being built at Barrow. It is likely to be equal 
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or superior to the Vulkan, but it is absurd to suppose 
that had the designing of a salvage steamer, capable of 
dealing with sunken submarines, under circumstances 
like those of A 3, been the simple matter that it is asserted 
to be, designs by good firms would not long ago have 
been offered to the Admiralty. 

The truth is that nothing really suitable for raising 
sunken submarines exists anywhere—at any rate, given 
a submarine sunk under normal circumstances, as in the 
case of A 3. Happily, there is not the remotest reason 
to believe that human life is lost thereby, for the death that 
comes to those lost in submarines is practically instan- 
taneous. It is a swifter and more merciful death than 
that which befalls those of the engineering staff, who, 
year in and year out, go down “on duty” with their 
ships. We believe that the submarine men—like the 
engineers—are quite content to face their risks, and that 
none of them are in any way identified with the more 
or less artificial condemnation of the Admiralty upon 
a salvage question, which—-whatever else may be said— 
does not concern human life. 


THE SPANISH DREADNOUGHT ESPANA. 

WE give above a representation of what the Spanish 
Dreadnought Espana, which was launched on Monday 
last at Ferrol, will appear like when she is completed. 
The history of this vessel and of her sister ships, the 
Alfonso XIII. and Jaime I., is interesting. In April, 

1908, tenders were called by the Spanish Government 
for the building of certain warships and thé reconstruc- 
tion and modernisation of the dockyards at Ferrol and 
Cartagena. It was understood that the total expendi- 
ture would very nearly approach to £7,000,000 sterling, 
and that the major portion of this sum was allocated 
to the building of three first-class battleships of the 
Dreadnought type, which were to cost very nearly 
4} million pounds sterling. The conditions stipulated 
that the construction of these and of other vessels in- 
cluded in the programme should be carried out in Spain 
by a Spanish company, and that the proportion of foreign 
workmen employed was not to exceed 10 per cent. As 
a result of an international competition, it was decided 
that the proposals and designs submitted by a syndicate, 
in which Sir W. G. Armstrong, Whitworth and Co., 
Limited, John Brown and Co., Limited, and Vickers, Sons 
and Maxim are interested, should be accepted. The 
decision was come to by a Commission of Spanish naval 
officers, and it is understood that it was largely influenced 
by the fact that the designs of the guns and gun mountings 
were considered to be superior to those put forward 
by any other competitor. Indeed, it is even said that the 
machinery for manipulating the guns, which is to be 
worked hydraulically, was guaranteed to ensure a rate 
of firing which was double that possible with the machinery 
proposed to be supplied by a German firm. 

_ When the choice was made there followed the forma- 
tion of the ‘‘ Sociedad Espajiola de Construccién Naval,” 
a Spanish company established for carrying out the work, 
which had the advantage of being able to call upon the 
experience and technical skill of the three British firms 
named, in the progress of the work. It is by this company 


that the Espafia and her sister vessels are being con- | p 


structed. 


The keel plate of the Espafia was laid on January 4th, | 


1910, so that two years have been expended in arriving 








at the launching stage. The official figures of the 
dimensions of this newest addition to the Spanish fleet 
are :—-Length, 435ft.; breadth, 78ft. 9in.; depth, 42ft.; 
draught, 25ft. 6in. Her displacement in metric tons 
is given as 15,700 and her complement will include 700 
officers and men. Her main armament will consist of 
eight 12in. 50-calibre guns, mounted in four barbettes. 
Four of these will be mounted in pairs, one pair forward 
and the other aft, on the centre line. Both these pairs 
will have a wide are in training. The remaining four 
guns will also be mounted in pairs en echelon—one pair 
forward of the funnel on the starboard side, and the 
other pair aft of the funnel on the port side. The arrange- 
ment is such that all eight guns can be fired on the broad- 
side, and that six of the guns can be fired either ahead or 
astern. The secondary armament will consist of twenty 
10cm. and two 47 mm. guns, with landing and smaller guns. 

The main armour belt is 9in. in thickness, just above 
and below the water line. Above this it is 6in., and above 
this again 3in. A bulkhead, l}in. thick, protects the 
whole of the machinery and magazine space below the 
water line. We may add that, with the exception of the 
big guns, their mountings and the armour—which are 
being supplied by the three British firms—the whole 
of the work of construction is being carried out in Spain, 
and very largely by Spanish workmen. A large pro- 
portion of the raw material employed is also being ob- 
tained in Spain. 

The propelling machinery is of the Parsons turbine 
type, and the anticipated speed is 19} knots. 


ENGINEERING IN UNITED STATES IN 1911. 
No. I. 

Tue year 1911 cannot be considered as a specially 
favourable one with regard to engineering, owing partly 
to business and commercial difficulties and partly to a 
general feeling of unrest in financial circles and among the 
labour interests. 

A sharp blow at the rail and steel interests was caused 
by the train disaster on the Lehigh Valley Railroad, due 
to the fracture of a defective rail under a passing train. 
This supported the contention of the railway engineers— 
expressed for several years—that the rail mills did not, and 
would not, take sufficient care to make rails of good quality, 
but have withstood the demands for better methods and 
proper observance of high-class specifications. Not all 
railways are in this position, however; some few large 
roads being sufficiently powerful to have their demands 
complied with. But the reputation of the American rail 
and the American rail mill remains in a very parlous con- 
dition. It has been pointed out that while the steel con- 
cerns are aided by the Government in retaining a high 
tariff and in deepening the lake channels to meet the 
requirements of the oil-carrying steamers, and while these 
concerns have devoted considerable attention to methods 
of reducing the cost of production, nothing is heard of any 
reduction in price to the consumer. Notable among the 
rail orders of the year was one for 41,500 tons of rails of 
titanium steel for the New York Central Railroad. In the 
inquiry upon the accident noted above it was developed 








| that the railway company pays a premium on the ordinary 


rice of rails in order to have 20 per cent. of the entire 
weight of the ingot cut off as discard, while in the ordi- 
nary mill practice only 9 per cent. is discarded Yet the 
rail which failed showed very bad piping and other defects. 





In tramway work rail corrugation has been under dis- 
cussion again. The latest explanation is the lateral 
play of the bogies and a consequent combination of trans- 
verse and longitudinal slipping on the rails ;_ this is aggra- 
vated by brake activn on steam railways and by the thrust 
of the motors on electric railways. The ‘“ Romapuc ” com- 
pound rail is being tried on the Chicago tramways; the 
lower section is 7in. high, with a 6in. base or flange. Some 
progress has been made with the Jones process of treating 
iron and non-ferrous ores without a blast furnace. For 
iron ores the oxides are metallised by means of heat treat- 
ment in a reducing atmosphere without fusion. The 
product is said to be 97 per cent. pure iron, suitable for bri- 
quetting and charging into open-hearth furnaces, or even 
for melting for foundry work. A new and improved 
plant has been built for operation in 1912, but, of course, 
the process is as yet purely in the experimental stage. 
The Koppers by-product coke and gas oven plant built 
for the Indiana Steel Company is said to be the largest 
in the world. There are 560 ovens in eight batteries of 
70 ovens each, with a charge of 13 tons per oven and a 
coking period of 18 hours. The daily consumption cf 
coal is 9500 short tons, with a yield of 8000 tons of coke, 
and ammonium sulphate and tar as by-products. The 
gas production is 95 million cubic feet daily, 50 per cent. 
being used in the steel works and 50 per cent. for heating 
the ovens. The cost of the plant was £1,200,000. The 
Koppers ovens were introduced in the United States in 
1907, and 1411 have now been built. The plant men- 
tioned has a very elaborate equipment for handling the 
coal and coke, and all of this is operated by electricity. 

On the Great Lakes two ore-handling piers and one ore 
unloading pier have been built, which present unusual 
features. One of the loading docks is of steel ; the other is 
of armoured concrete, but the steel reinforcement forms 
a self-sustaining structure, which was erected complete 
before any concrete was placed. The dock is 1200ft. 
long, 60ft. wide, and has its rail level 75ft. above the water. 
There are two rows of pockets—200 in all—with two lines 
of railway over each row, and these have a combined 
capacity of 60,000 tons of ore. The gates and spouts for 
delivering the ore from the pockets to the hatches of 
steamers and harges are all operated by electricity. The 
unloading or receiving pier at Cleveland has a concrete 
face wall built upon concrete piles and tied back to an 
anchor wall by cross walls of armoured concrete. This 
is 1000ft. in length. Upon the deck of the pier travel huge 
electric unloaders of the walking beam type, which take 
the ore from the ship’s holds and discharge it into a great 
concrete trough parallel with the pier or wharf. Behind 
this is a travelling conveyor bridge spanning a stock pile 
266ft. wide, the bridge having one cantilever end pro- 
jecting over the ore trough and the other cantilever end 
projecting over a second stock pile. These stock piles 
will be 800ft. long. The unloaders are the largest of their 
kind yet built, each having an average rate of 600 tons 
per hour, which means that a rate of 1000 to 3200 tons 
per hour must be maintained during the first part of the 
work, where it is easy to reach the ore. Each unloader 
has a bucket of 17 tons capacity, while the grab bucket of 
the ore bridge is of 15 tons capacity. The ore is weighed 
automatically. 

In mechanical engineering one of the most notable 
features of the year was the introduction of some excep- 
tionally large boilers in an electric generating station, 
for the purpose of effecting a saving in fuel and a general 
economy in steam production. They are vertical water- 
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tube boilers of the Stirling type, rated at 2365 horse-power 
at 10 square feet of boiler heating surface per horse-power. 
There are three top drums and two bottom drums, con- 
nected by four groups of tubes. The furnace is 144ft. by 
26ft., with a grate area of over 400 square feet, and the 
effective boiler heating surface is 23,654 square feet. 
Three of these great boilers are in use, and others are being 
built. The combined efficiency of boiler and furnace 
is from 76 to 80 per cent., and their use reduces the running 
of boilers with banked fires. The efticiency tests were 
made during a period of six months, and involved the 
weighing and measurement of about 5000 tons of coal and 
45,000 tons of water. 

A new design of oil engine of the Diesel type has been 
developed by the Atlas Engine Works, and is built in large 
sizes—300 to 600 horse-power. Some further develop- 
ment has been made also in the Shuman apparatus for 
generating mechanical power by means of the sun’s rays, 
and a plant has been built for use in Egypt—see THE 
ENGINEER‘ November 10th, 1911. The economic effi- 
ciency is still a matter of very considerable doubt. 
One of the new developments in electric power is the intro 
duction of an electric road roller. A 12 horse-power 220- 
volt motor drives a longitudinal shaft gearing with a cross 
shaft, from which the rear rolls are driven by sprocket 
chains. Auxiliary to the roller isastep down transformer 
mounted on a truck, and having 160ft. of flexible trans- 
mission cable to the roller. The primary side of the trans- 
former can be tapped into any 2300-volt single-phase 
distribution circuit in the vicinity of the work, or if the 
work is at a little distance, the electric company—in the 
town where the machine is used—will erect the necessary 
temporary pole line at cost. The charge for current is 5d. 
per kilowatt-hour, at which rate the operation of the 
machine is found to be cheaper than that of a steam roller 
of equivalent weight—7} tons. 

The use of armoured concrete for structural work of all 
kinds, large and small, continues to increase, and Mr. 
Edison has followed his plan of building complete mono- 
lithic houses with a plan for casting concrete furniture. 
However, concrete tables and benches for laboratory work 
have been used already in some cases. It is unfortunate 
that concrete in its manufacture and use lends itself to the 
activity of the unskilled man, who has no conception of 
the principles of design or the theories of stress. Such 
men not only do a vast amount of “ jerry-building ”—by 
intent or through sheer ignorance—but they cause the failure 
of their own structures by prematurely removing forms and 
falsework, failing to realise that concrete requires a certain 
minimum time to set, and that it must remain supported 
until that time has elapsed. Failures of bridges and 
buildings under such conditions are developing—in the 
layman—a general prejudice against concrete, which it 
certainly does not deserve. The condition is somewhat 
analogous to that of the concrete building block industry 
a few years ago, when many cement companies—to increase 
their sales—sent salesmen through the highways and by- 
ways to persuade the farmer, the country contractor, the 
house owner, &c., that the only requirements of efficient 
building blocks was some moist sand with a pinch of 
cement. That industry has survived a consequent experi- 
ence which nearly killed it, and it would seem that in the 
large work of reinforced concrete construction there is to 
be an era of ignorance and recklessness which will reflect 
upon the good builders and buildings as well as upon the 
bad. Concrete piles are heing used extensively in engi- 
neering foundations, and steel piles were used for a twelve- 
storey building in New York. These are open-hearth 
steel tubes, 13in. diameter and ?in. thick ; they are in 
lengths of 18ft. to 25ft., spliced with interior sleeves. 
Steel rods are placed in the tubes, which are then filled 
with concrete. 

There has been a very active development in public 
health work, both in the care of diseases and in the pre- 
vention of disease by attention to the disposal and puri- 
fication of sewage, the purification of water, and the pre- 
vention of water pollution. This applies locally to cities 
and towns, and on a larger scale to districts and States. 
The Olive Bridge Dam of the new water supply for New 
York was completed in November. The 92-mile aqueduct 
from the dam to the city will have fourteen syphons of 
steel pipe, 9ft. to 114ft. diameter ; each syphon will have 
three parallel pipes for a total flow capacity of 500,000,000 
gallons daily. The pipes are covered with 6in. of concrete 
and lined with 2in. of cement mortar. In November also 
filtered water became available for the entire city of Phila- 
delphia, which has now five filter plants, aggregating a 
capacity of 385 million gallons, the largest supplying 
230 million gallons daily. The water has a preliminary 
treatment at a rapid rate before going to the slow sand 
filters. 

Additional water supply for Baltimore is to be provided 
by a storage reservoir of 3,000,000 gallons capacity, formed 
by a dam 200ft. high, with provision for raising it 80ft. 
higher. At Saint Louis it is proposed to adopt the meter 
system, in order to prevent waste of water and to eliminate 
the present necessity of installing more pumping engines. 
The waste is enormous, as in most American cities, and as all 
the water has to be clarified by sedimentation, being very 
muddy, and has to be pumped also, and as filtration is 
foreseen for the future, it is of great importance that the 
waste of water should be checked. Most American com- 
munities fail to recognise the real purpose of metering, 
and regard it as an attempt to check the use of water, 
while they also seem to have a deep-rooted idea that the 
water supply should be sufficient to meet every demand, 
whether reasonable or otherwise. Nevertheless, the grow- 
ing expense involved in obtaining, pumping, and treating 
water is leading to a gradual increase in the use of the 
meter system. In the fish packing industry at Gloucester 
it has been found‘that washing the fish in sea-water from 
the harbour—polluted by sewage and waste—is the cause 
of spoiling great quantities, and slow sand filters for sea- 
water are being used by some of the packers. 

An immense hydro-electric plant is being constructed 
on the Mississippi River at Keokuk, to develop 300,000 
horse-power. The main dam extends 4570ft. from one 
shore to the power-house, which is parallel with the other 
shore and 1700ft. long. In the space between the power- 
house and the shore are the forebay and a navigation lock 
for river steamers. The dam is of the bridge type, with 
arches of 30ft. span between piers 6ft. wide. The arches 
are filled with concrete to 20ft. below the crown, and this 





upper space can be closed by steel gates sliding vertically 
on the face of the bridge. The dam will raise the water- 
level about 35ft. A pipe line with 1150ft. head of water 
for a hydro-electric plant has a surge pipe designed to check 
the force of the surge due to varying draught on the tur- 
bines. This surge pipe is l0ft. diameter, on a branch 
between the two 8ft. mains. At the top it enlarges to a 
16ft. diameter, forming a tank with sufficient volume to 
check the sudden surges in the pipe, while this checking 
is assisted by a perforated diaphragm in the top of the 
10ft. pipe. From the top of the 16ft. tank there is a 4ft. 
overflow, but it is very rarely that any water is blown out 
of this. 

Irrigation work is rather on the decrease. One reason 
for this is that the work has progressed beyond the de- 
mands, so that much land now available remains unsettled. 
Another reason is that there has been a marked tendency 
to develop “ wild cat ”’ irrigation schemes for speculative 
investment, these schemes being entirely or semi-fraudu- 
lent. When this ‘ booming ” has been carried to a certain 
extent it throws all irrigation projects into disrepute, both 
among investors and settlers. The United States Govern- 
ment is building for one of its irrigation projects in Idaho 
a dam that will be 350ft. high, and the construction of 
which will occupy about four years. It is far from any 
means of transportation, and the Government has built 
a railway 25 miles long for the supply of construction 
material, provisions, &c. Coincident with the develop- 
ment of water supply to arid and semi-arid lands is the 
movement for the reclamation of swamp and overflow 
lands by drainage. It is estimated that 70 million acres 
in the United States are capable of being converted into 
good agricultural land in this way. 

The improvement of country roads continues to extend, 
but almost exclusively in the way of improved construc- 
tion. It seems almost impossible to make the people and 
the officials realise that maintenance and repair are as 
important as construction. Except in certain districts, 
roads of this class are usually left to themselves until their 
rough or almost impassable condition results in sufficient 





complaint to induce the local authorities to remedy matters. | 


And these authorities have usually no understanding of 
road work, and employ no engineering advice or assistance. 
The bituminous macadam construction is extending, but 
brick and concrete are being tried also. With the two 
latter materials part of the road is paved, the other part 
being left of natural earth or local material, as forming a 
less rigid and more comfortable roadway in dry weather. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





THE COAL TRADE SITUATION. 
Srir,—My attention has been called to the leading article in 
tion,”’ in which the writer deals with a subject to which in the 
past I have given a good deal of attention. Without accepting 


the figures in their entirety I may say that, speaking generally, 
they appear to be in agreement with the facts as I know them. 
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tricts, and it was only after prolonged struggles and great sacri- 
fices that he recovered some part of it. I am assured by many 
who are interested in the export of coal that even now, after 
twenty years, markets in wick Durham was supreme have been 
lost. Important though the coal trade of Great Britain be, jt 
will not be found to be indispensable. A strike of any duration 
would compel foreign customers to seek supplies elsewhere, and 
once having found other fuel satisfying their requirements they 
would be loth to return to the old source of supply. z 
I hope between now and the end of this month arguments of 
this sort, addressed not only by those who, like myself, are 
** suspect ’’ as coal owners, but by the many shrewd and hard. 
headed men among the colliers will have their weight, and the 
unparalleled disaster which stands before us may be avoided, 
But that hope will only be really fulfilled if, in avoiding a strike, 
employers and employed alike are able to accept the real facts 
of the case and to understand that by hearty co-operation alone 
the great industry which lies at the root of all our prosperity 
may be satisfactorily conducted. Hueu Bex. 
Northallerton, February 5th. 


THE MISSING QUANTITY AND LEAKAGE, 

Srr,—I agree with you when you maintain that valve leakaye 
is given by some an exaggerated part in accounting for the 
missing quantity of a steam engine. I cannot, however, agree 
that it is necessary to bolsver up your maintenance by misrepre- 
senting the holders of the ‘ leakage” theory. To make it 
perfectly clear that you do so I will briefly recount the experi- 
ments on which that theory was founded, and also the salient 
deductions from them. It will be seen that every accusation 
which you bring against these theorists of making a serious 
omission is false. 

As is well known, the experiments were carried out by Drs, 
Callendar and Nicolson. The object of the experiments was to 
determine the temperature at certain points in the walls of a 
cylinder of a steam engine while it was at work. It was found 
that the results were more accurate if the differences between 
the temperatures required and that of practically constant tem- 
peratures nearly equal to them were obtained ; but this is a mere 
detail. 

To do this blind holes were drilled in the cover and the barre! 
of the cylinder. In these holes wires were fixed, so as to form 
thermo-couples. The currents resulting from these were meas- 
ured by a delicate galvanometer. Of the holes, to find the tem- 
perature range, the bottoms of the majority were distant about 
.039in. from the surface exposed to the varying temperature 
of the steam ; one hole approached this surface as near as .0/in, 
The temperature differences obtained were, by the very 
arrangement, of the wires, those of the bottoms of the holes. 
So it can be Said that the results obtained gave the variation 
in temperature of points distant about four one-hundredth of 
an inch, and in one case only one one-hundredth of an inch from 
the steam in the cylinder. 

Except for one point on the barrel, the differences between 
the highest and lowest teperatures were all about 4 deg. Fah.; 
it was also found that the temperatures changed gradually, 
and that when plotted to time as base gave a curve which was 
approximately a simple harmonic. From these results Drs. Cal- 


| lendar and Nicolson argued that if there is practically simple 


harmonic temperature variation at a point four one-hundredthis 
of an inch from the inner surface, it is probable that there is prac- 


| tically simple harmonic temperature variation at the surface also. 


I have never missed an opportunity of adopting the course | 
which you recommend of making a clear statement of the facts | 


as I understand them, and I have never seen any effective 
criticism of the figures I have put forward. Such an oppor- 
tunity presented itself when I laid before the shareholders in the 
Horden Collieries, Limited, the result of the operations for the 
year ending September 30th last. I took occasion, in addressing 
the shareholders, very briefly to review the operations of the 
company since we began in 1900. Although these figures are 
interesting as showing the amount of patience which requires 
to be exercised by those who embark on such an enterprise as 
sinking a great colliery in a difficult district, they are not very 
germane to the present discussion and, having disposed of that 
part of my speech, I turned to the operations of the twelve 
months which Iwas reviewing—-I enclose herewith a print of my 
remarks, and venture to call your attention to the figures and 
arguments set out on pp. 18-22 (see page 155). If it be 
objected that I was dealing with a colliery enterprise not yet 
fully developed, you will see that at the end of my remarks I 
put some general considerations, which tend to show that the 
Horden case is not by any means special. 

The situation in the coal trade is full of perplexity. Parlia- 
ment, in spite of the remonstrances of those who are best able 
to judge, continues to put greater and greater burdens upon the 
industry. It is unnecessary to specify these. They are well 
known to all who are familiar with the subject. It may be a 
truism to say that the whole of these charges have to be paid by 
the proceeds of the ton of coal. It would not be difficult to show 
that the only item of the cost with which the coal owner can hope 
to deal is the item of labour. I do not necessarily mean that he 
should do so by reducing the rates of wages. He can also, and 
even more efficaciously, accomplish his object by making the 
labour more efficient. His endeavours in this direction have 
always been opposed by the men in his employment. I cannot 
say that I blame them undividedly for this conduct, though I 
regard it as shortsighted. This is a proposition which it would 
take me too long to defend, but from being what I may call 
“* passive resisters ’’ of improved efficiency the men have become 
active promoters of inefficiency. Again, I am not altogether 
surprised, for I can see a plausible defence for this attitude. 
The arguments upon which it is based, though they are in my 
opinion false, have a captivating sound to those who are not 
acquainted with the facts. They are based on the fallacy which 
prefers scarcity to abundance. It is this fallacy we have to 
combat, and to show that not only the nation as a whole but the 
colliers as a class are benefited by their labour being made as 
efficient as possible. 

The pit which “ stands’ on some inadequate ground sins 
against this principle. The man—whose time underground is 
now fixed by Act of Parliament—who takes longer than is 
necessary to walk in to and out from his working place is equally 
sinning against this principle. 

The claim for a minimum wage, for which—within certain 
limits—I can see a reasonable defence, opens the door to like 
crimes against the well-being of the community. Until the men 
themselves are convinced of the truth of this I see little hope of 
peace. Conviction may come to them, as I hope, by argument. 
It may have to be brought home to them by suffering, in which 
not only they but the whole of the nation will be involved. A 
coal strike of any duration would be the cause of untold misery, 
which would hit every member of the community, but hardest 
that large majority who are depending upon daily wages. The 
misery would not end with the strike. The delicate organisa- 
tion of British industry would receive a shock from which it 
would take years to recover. I speak from precise and personal 
knowledge. The coal strike in the county of Durham in 1892, 
involving at that time only some 30,000,000 tons a year, affected 
the iron industry for fully three years. The Cleveland ironmaster 
lost a great part of his foreign trade, which went to other dis- 








On this assumption they calculated that the temperature range at 


| the surface was about 7 deg. Fah.—lI believe, Sir, you contend 


that the temperature range is much greater than this ; whether 
you or the doctors are right is not, for the moment, important, 


your issue of the 26th January, entitled “* The Coal Trade Situa- | so I will leave it and assume simply that the explanation may 
| proceed that the range at the surface is small. The temperature 


range of the steam was about seventeen times as great as thut 
calculated for the surface. Hence in comparison with the 
steam, the surface temperature may be considered as constant 
and equal to the mean of its actual extreme temperatures. 

The ultimate object of the experimenters was to determine 
the quantity of heat given up by the steam to the walls ; the 
determination of the temperature was only a means to that end. 
The usual statement for the quantity of heat given by a hot 


| body to a colder one is that, among other things, it depends upon 


the temperature difference between them and the time during 
which they act on one another. The temperature of the steam 
was not constant; hence to determine the heat transferred 
involved the time integral of the temperature difference between 
the steam and the walls. To obtain this summation the experi- 
menters plotted to a base of time the steam temperature and 
drew across the diagram a line corresponding to the mean tem- 
perature of the wall to which the heat is being given. The area 
above the mean temperature line, bounded by the steam tem- 
perature line, gave the time integral required. They named 
this area the ‘‘ condensation area.” I suppose you are referring 
to this integral when you say: “‘ The amount of condensation 
depends, not on the average temperature of the steam in the 
cylinder, and the average temperature of the metal of the 
cylinder during a small portion of, say, one second, but . . .” 
If so, the method of stating it is somewhat misleading ; indeed, 
anyone who did not know the true statement would gather that 
the holders of the leakage theory neglected the ‘* time element ” 
entirely. In fact, you explicitly affirm that they neglect it 
and give two quotations from Dr. Mellanby’s paper, by which 
you draw this conclusion. You have read the paper; I have 
not. Yet I am sure that when the statements quoted are con- 
sidered with their context, no such suggestion as that time is 
unimportant when determining the missing quantity will he 
found. However, confutation of your statement comes from 
your own editorial, for you extract a formulafrom Dr. Mellanby’s 
paper which shows that time has been taken into account. 
This is one of the misrepresentations of which I complain. 

Returning to Drs. Callendar and Nicolson’s results. They 
found by the aid of the condensation area that the heat given 
to the walls of the cylinder represented only a portion of the 
steam not accounted for by the indicator diagram by cut-off. 
It was suspected that valve leakage would account for the 
remainder. To test this, they carried out two sets of experi- 
ments—one to find the leakage into the cylinder, the other to 
find the leakage direct into the exhaust. For both sets the 
connecting-rod was disconnected from the crank shaft, and the 
latter was rotated by an electric motor. For the leakage into 
the cylinder the lap of the valve was increased by such an amount 
that the port was never opened to steam. For the leakage into 
the exhaust the ports were blocked with lead. The leakage into 
the exhaust was considerable even after the valve had been 
refitted. Another engine tested by the experimenters, and also 
one tested by Professor Capper, gave evidence of an amount of 
leakage which could not be neglected. These experiments may 
be open to criticism ; indeed, they should be carefully criticised. 
But to deny, as you do, that they have had “ ocular demonstra- 
tion that valve leakage does go on”? is a gross misstatement of 
fact, except in the strictest sense of ‘‘ ocular demonstration. 
For I do not suppose that the experimenters have actually seen 
water (or steam) leakage passed the valve. 

In conclusion, I will again state that, like you, I consider the 
leakage theory very imperfect. 
WatrerR LONGLAND. 
Northampton Polytechnic Institute, 

Clerkenwell, London, January 23rd. 


THE ASSOCIATION OF CONSULTING ENGINEERS. 


Str,—In common with many others probably, I have been 
wondering what my position as a corporate member of the 
Institution of Civil Engineers should be towards the Associa- 
tion of Consulting Engineers, and I have just received from 
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Dr. Tudsbery a copy of a letter dated last October 28th, 1911, 
authorised by the Council, stating their views upon this matter, 
which I suppose should be my attitude also. 

There are, however, several points in this circular which, 
it appears to me, call for some consideration at the hands of 
the members, and I venture to specify one or two, trusting 
that some of my fellow-members will express their views also, 
for 1 am persuaded the matter is worth more than the passing 
thoughts conjured up by the act of reading this circular. 

The first letter of the circular is one addressed by the 
secretary to each member, in which occurs the words, “ that 
the Council consider thet it is now desirable that their views 
on the subject, as expressed in a letter written by their instruc- 
tions in October last, should be made known to the Institution 
generally.” It appears to me that in a matter of such import- 
ance the Institution as a whole should never have been in the 
dark at all concerning their attitude, for is not membership 
ot the Institution of Civil Engineers sought as the public mark 
of proficiency ? If this is the position, then it seems to me that 
when a section of my fellow-members—some of whom are dis- 
tinguished engineers—mutiny and lay plans to form an Asso- 
ciation to protect their interests as professional engineers— 
a function surely of “, The Institution ’—our Council should 
instantly take the subject into consideration, and by meeting 
or otherwise ascertain the general views of the Institution as 
a whole. In what manner can the Council be said to protect 
and voice the views of the Institution generally when in private 
they officially deal with an important matter, and only after 
three months, by reason of the “* numerous inquiries addressed 
by members to the Council and this office as to the position 
of the Institution,” disclose ‘“* their views on the subject ? ” 

Turning to the letter of the Council, dated October 28th, 
1911, disclosing their views, one is first informed that they 
“are in cordial sympathy with the objects of the deputation 
in so far as they are directed to the maintenance of a high 
professional tone among engineers, and the prevention of 
abuses which operate to the disadvantage of engineers occupied 
in private practice.” This is probably a carefully prepared 
statement of the position of the Council, but I think it also gives 
an illustration of one of the points the proposed Association 
desires to deal with. ‘* Cordial sympathy” is one thing, but 
the practical assistance which the genuine consulting engineer 
desires and expects to receive from the Institution by reason 
of hiv membership is the other thing which, in the opinion of 
many, so persistently escapes the active attention of the 
Council. 

The next point is the definition of a “‘ consulting engineer,” 
admittedly a diflicult matter, but surely not beyond the capacity 
of the Council of the Institution, who “ hold the view that 
no body or organisation can be in a position to give a better 
or more satisfactory professional qualification than the Insti- 
tution itself.” Then why are we still in the dark concerning 
the nature and qualifications constituting a “* consulting engi- 
neer ¢”’ Can the Council complain that in the absence of any 
lead from them, some of the members attempt to solve the 
riddle for themselves ? 

The next paragraph appears to throw some light upon the 
Council’s anomalous position, for one of the proposals of the 
new Association is to exclude from the lists of consulting engi- 
neers all those who occupy salaried positions, because they 

i.c., the Council—appear to think that it “* would be an in- 
justice to them, and a loss to the public interest.”” This pro- 
position, however, is, in the opinion of many, the trump card 
of the new venture, for surely the engineers appointed to these 
“official positions ”” are so favoured in consequence of their 
merits and distinction, then why should they be permitted 
to occupy the time of their employers by taking responsibilities 
outside their engagements ? Surely they should be treated 
in the same way as one would deal with a clerk who was absent 
from his duties, because some friend offered him some task 
by means of which an extra £5 note could be won. Further, 
the clerk’s pay would be probably of the order of a few shillings 
per week, whereas many of those in official positions are in 
receipt of a salary counted in thousands, and to whom the 
extra guineas for an opinion cannot be of such vital considera- 
tion as an extra guinea would be to the poor clerk. Then 
why does the Council consider such a proposition to be 
an injustice to the one who has no office or staff responsibilities 
of any kind to meet ? As regards the ‘‘ public interests,” that 
in a quibble, surely ; for out of the ranks of non-official con- 
sultants, there must be at least one competent to give advice 
to save any particular situation ; if not, then I, for one, doubt 
the possibility of finding an official with sufficient spare time 
and knowledge to deal adequately with the crisis of so grave 
a character. 

I have trespassed upon so much of your valuable space that 
I must not enlarge further upon this important topic, but 
hope that some abler pens will deal with the matter, and eluci- 
date the actual position of the Institution in regard to the 
Association of Consulting Engineers. 

Upminster, Essex, 

February 6th. 


G. James WELLS. 


Sir,—In common, presumably, with the other members of 

the Institution of Civil Engineers, I have received a curt circular 
letter from the secretary, to which is appended a copy of a 
letter which appears to have been addressed some three months 
ago to Mr. Dykes, re a proposed Association of Consulting 
Engineers. Placing on one side the merits or demerits of the 
said scheme—particulars of which do not appear to have been 
placed before the members generally—there are two points 
in connection with the action taken by the Council which I 
and other members with whom I have consulted consider 
to require some explanation, viz., why the Council should 
assume the prerogative of placing the veto of the Institution 
upon a proposal of apparently some considerable interest 
and importance, without first making any attempt to ascertain 
the views of the general body of the members, upon whom the 
existence of the Institution depends ? And why, having taken 
upon themselves so to do, they should have delayed for three 
months before imparting any information upon the subject 
to the members ? 
_ From the copy of the letter sent by the Council to Mr. Dykes 
it would seem that they strongly approve of high-salaried 
Government officials holding engineering appointments, com- 
peting in the open market with the heavily handicapped out- 
siders, who help to find the funds to pay their handsome incomes ; 
and I, for one, do not agree with this proposition, nor with 
the dictum that such officials are the ultima thule in all important 
engineering matters. 

The Council hold the view that no organisation can give 
a better qualification than the Institution, but considering 
the comparatively small percentage of the great body of qualified 
engineers working in this country enrolled in its ranks, surely 
they have over-estimated the value of membership in that 
direction. The assistance derived by members of the Institu- 
tion of Civil Engineers, in common with those of other scientific 
Societies, from the papers communicated by their fellow- 
members, from the discussions taking place at the meetings, 
and from the opportunities of intercourse and exchange of 
ideas afforded, is undoubtedly valuable, although somewhat 
discounted in the case of papers by the fact that their publica- 
tion by the Press render them equally available to non-members. 

lrusting that you will be so good as to afford space to this 
letter in your widely read journal. 

Sutton, Surrey 

February 5th. 


ALEX. J. Wauuis-TAYLER, 


THE SOFTENING OF WATER. 


your issue of January 26th, as the writer has had some experi- 
ence with the Permutit water-softening process. he would be glad 
if you would afford him the opportunity of answering “ In- 
quirer’s ” queries through the medium of your eciumns. — 

In the first place, the statement that “ treatment by the 
Permutit is therefore treatment by soda” is incorrect, as in 
the Permut‘t process the calcium and magnesium present in 
the water are replaced by sodium in exactly equivalent quan- 
tities, the calcium and magnesium entering into chemical com- 
bination with the Permutit and the liberated sodium forming 
salts with the acid radicles in the water corresponding with 
those in which the caleium and magnesium were present. 
Again, the statement that the soda is the reagent by which 
the soluble bicarbonates of lime and magnesia are precipitated 
is incorrect, as no precipitation takes place in the Permntit 
process. The sottening aetion consists entirely’in substituting 
a soluble sodium salt for an insoluble calcium or magnesium 
salt, and not, as in the soda lime process, the conversion of a 
soluble calcium or magnesium salt into an insoluble state. 

In criticising the soap test, ‘‘ Inquirer” appears to overlook 
the fact that the sodium is present in the water as bicarbonate, 
in which form it will not have the effect he states, while his 
statement that he has found calcium and magnesium present 
in every sample of water he has examined, can only be explained 
by assuming that his samples have been taken from filters 
which have either been improperly treated or worked above 
their capacity. Water taken froin a new filter invariably con- 
tains traces of soluble sodium silicate, small quantities of which 
salt are unavoidably left in the Permutit during the manu- 
facture, 

li “ Inquirer ” will examine water from a filter which has 
been running for a short time, he will find that the silica in the 
treated water will be equal to that in the untreated, as the 
small quantity of sodium silicate in the Permutit is very quickly 
removed, while the Permutit itself has no action upon any 
silica in solution. It has been found that in practice it is not 
economical to treat waters containing more than 600 milli- 
grammes per litre of sodium chloride, for the reasons stated by 
“Inquirer,” but it is possible hy means of a properly designed 
plant to remove the calcium and magnesium from sea water, 
although the cost of doing so would be excessive on account of 
the large amount of Permutit that would be required. Permutit 
is not affected by hot water, although no chemical advantage 
is gained by filtering water at a high temperature. Roughly 
speaking, the cost of Permutit varies from four times the cost 
of a simple lime treatment to three-quarters the cost of a lime 
and soda treatment, the actual cost being entirely dependent 
on the quantity of magnesium and calcium in the water, and 
not in any way upon the manner in which these bases may 
be combined with the acid radicles present. 

It would be impossible to give specific examples without 
taking up too much of your valuable space, but the writer 
trusts that the above information will be useful to ‘* Inquirer ” 
and other engineers and chemists interested in the question 
of the treatment of waters, 

London, February 6th. 


? 


Hd. W. 


Sir,—As chemist in charge of large works where the installa- 
tion of an additional water softening plant is under consideration, 
[am very much interested in ‘‘ Inquirer’s ”’ letter, and sincerely 
hope the manufacturers of “‘ Permutit ” will reply to the ques- 
tion put forward therein. 

To me, as a chemist, it appears that the process is water 
softening by means of salts only, no hydrates being applied, and 
whether ‘t constitutes a step forward depends upon the efficiency 
of the process and the cost of working it. 

I have had to deal with water softening during several years, 
and my experience is, that when properly looked after, we can 
get the hardness reduced to 2 dey. by analysis, with a trace of 
soda in excess, 

As water-tube boilers evaporate considerable quantities of 
water, I find that the specific gravity and alkalinity of the boiler 
water rises to such an extent that it is necessary to blow out 
2in. daily and completely empty the boiler every fortnight to 
keep these figures within reasonable limits, and I am very much 
afraid that the “ Permutit ” treatment would increase them very 
considerably, as by this process not only the equivalent of the 
permanent, but also that of the temporary hardness enters into 
the boilers. 

It would be interesting to learn what alkalinity ‘‘ Permutit ” 
treated water would contain, which when treated with lime and 
soda ash required 2 Ib. lime and } Ib. of soda ash per 1000 gallons. 
My experience is that a few degrees of hardness left in softened 
water is not objectionable ; the difticulty is to produce a water 
which, after softening, is practically neutral, not only to phenol- 
pthalein but also to methyl-orange. CHEMIST. 
January 31st. 


ENGINEERING EDUCATION, 
Sir,—-While agreeing in the main with Mr. W. H. Wheeler 
that we have no need to adopt German methods, I beg to differ 
with the inference that can be taken from his letter, viz., that at 
the present day an artisan could gain a Whitworth Scholarship. 
I have often wondered what Sir Joseph Whitworth would say 
if he could only know how the terms of his bequest have been 
warped to suit the ultra-technical tendency of the present day. 
His idea, as can be gathered from his deed of gift, was that 
technically trained men would have a technica] examination, 
and if successful would use the scholarship in gaining a solid 
practical experience, while the practical man would have a prac- 
tical examination, and if successful go through a complete tech- 
nical course of study, so that the finished product in both cases 
would be a man thoroughly instructed in theory and thoroughly 
competent in the workshop. 
How far this is carried out at the present day can be seen from 
the syllabus of examinations. where nearly all the sciences in the 
code are included, while the practical side of the question is 
dismissed in words to the effect that ‘‘ the examiners may require 
the successful students to turn and screw two lin. diameter bolts 
and nuts alike to within .001 of an inch.” 
Where has the ordinary artisan, who must work from 6.30 a.m. 
till 5.30 p.m., the time to study to such an extent that he can 
compete with a man who studies all the time. 
I do not wish to convey the impression that I am against the 
technically trained man, but I certainly think that the lad, 
whose circuinstances in life necessitates his being a bread-winner, 
should have at least an equal chance with his better circum- 
stanced brother, as I feel sure was the original intention of that 
benefactor of engineering, Sir Joseph Whitworth. 
I trust, Sir, that you will find space for the above. 
February 3rd. H. A. BENNIE GRay. 


THE CAUSES OF RIVER DEVIATION. 


Sir,—In Tur ENGINEER of December 15th, 1911, an article 
on “ River Deviation,” by Mr. T. S. Ellis, is interesting, and it 
is certain that all rivers are subject to the same laws, that is 
to say, their beds are carved out by the same agency, namely, 
water. Water in a channel with parallel sides and a flat bottom 
exerts a frictional energy which increases as the slope increases, 
and whether the slope be slight or steep erosive action increases 
by the addition of solid particles carried down by the water. 
In a straight channel of regular width and depth, the cross 
sectional area of the water at the beginning of the slope will 
be greater than at the end, and the steeper the slope the greater 
the difference between these areas. The purer the water the 
less will be the erosion, and the muddier, the greater will be 
this action on the sides and bottom of the channel. The 





Sir, —With reference to the letter on the above subject in 





pressure of the water on the sides and bottom causes the stream 


to vary in velocity throughout its cross sectional area, and the 
greatest pressure will on the bottom owing to gravity. 
This pressure in # straight channel will be down the centre of 
the bed, and the erosive energy will also be greatest there. 

In a curved channel the water action becomes complicated, 
for it meets with opposition on every outside curve. The 
natural progress of water is in straight lines, but here it is in 
eurved lines. The straight lines assert themselves between 
the curves in spite of the form of this channel, and gradually 
attack the outer curves. 


ee 


La 
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The natural straight stream connecting the curves will in 
evitably exert an erosive action on the outer curves of the 
channel, and at the point where this action becomes most per- 
sistent there erosion will be greatest. The natural law of water 
movement in straight lines horizontally cannot be overcome 
by a curved channel. A whirlpool curves the water streams, 
but such movement is abnormal, and any accident will resolve 
these streams into a straight line. From this fact we know 
that a stream flowing in a straight line will carve out a straight 
channel, but a series of straight streams changing their down- 
ward direction will carve out a zig-zag, or rather a curved 
channel. This latter form will be constantly changing its 
shape, but the zig-zag straight lines of the water streams will 
always be there. At every angle of the zig-zag line the force 
of the current acts on the bank and carves out a curved surface 
making deep pools there, causing shallows to be formed below 
them and on the inside curves. 

It will now be seen that the theoretical bed of the river, 
flowing between parallel sides and at a known depth, has 
entirely disappeared, and in its place a bed of a series of steps 
of pools and shallows has taken its place. These pools and 
shallows are changing constantly, and after a flood a pool 
may have become a shallow and a new channel been cut where 
the shallow was. This is a simple fact, but there are so many 
changes going on besides this that constant study of a river 
can alone enable the engineer to deal with it successfully. 

Your correspondent, Mr. T. 8. Ellis, notices the costly defences 
constructed during many years to save a town from the action 
of the water, and he points out that these are in a line with the 
bank or at right angles to it, and that piers designed to deflect 
the river from the bank which is suffering from erosion have 
not been made use of. Mr. Ellis appears to favour a groyne 
construction at an angle of 30 deg. with the line of bank below 
and 150 deg. with that above. Such a form theoretically seems 
right, but practically it is not so, because though the water is 
deflected towards the opposite bank it does not maintain its 
direction, but turns back towards its own bank and attacks 
the groyne or pier from down-stream by a return up-stream 
current. The only way to use such a defence as a groyne is 
to set it up-stream at a suitable angle to the strength of the 
water; an angle of 30 deg. may be taken as a fair standard. 
Such a groyne, even if it be merely in the form of a wall or 
wooden piles driven close together, will form a triangle of 
still water against the bank, which will act against the stream 
as a cushion. In this triangle, débris of all kinds will find a 
lodgement, and the ruined bank will be fortified against further 
attack. 

The action of flood water is very peculiar, for it would seem 
at first that a great body of water rushing down a channel would 
have a far more disastrous effect in proportion than the ordinary 
but persistent action of the water on the banks. But this is 
not so, for as the water rises in the bed of the river the lateral 
action counteracts the downward action, and in a straight 
channel the heavier the food the stronger will be the central 
current. In a channel with many and varied curves we still 
find the main body of water travelling with greater speed in the 
centre, but the longitudinal profile of the channel, when con- 
sisting of steps—that is, of pools and shallows—will at certain 
points cause the main body of water to break bounds and 
flood the adjacent land, and in some cases leave its proper 
channel for ever, and carve out a new one. 

Water being heavy and curiously inelastic gives it a sort 
of rope-like quality, and makes a river a connected or single 
body from source to mouth. This is often lost sight of, and 
so the small stream of origin may easily be forgotten as part 
of the one body. Every stream, again, which joins the parent 
stream becomes a connected part of a whole system affecting 
a watershed. This great rope of water always lies heavier 
on the west bank of a river than on the east, and so we shall 
expect to find rivers gradually changing their bed laterally 
towards the west. 

In the great rivers of the world this will be seen on an ordinary 
map. Of course, the reason for this is that the world spins 
from west to east, and the heavy water meets the western 
bank, while the eastern retires from the water. 

The treatment of the bed of a river scientifically would 
reduce any river to obedience, but such should only be demanded 
when the water has become unmanageable and a danger to 
towns or communities. The effect of such treatment, that is, 
by a regular system of gradients, would be to make all rivers 
run in channels of a scientific form, and this would turn all 
rivers into mere drains of known gradients, and these gradients 
would have to be maintained by dredging. Such work, however, 
would never be undertaken except where civilisation had as- 
sembled great bodies of human beings. In the case of such 
rivers as the Thames or Seine, a drastic treatment of their 
longitudinal sections would prevent floods occurring, or at 
least would prevent them being dangerous to the safety 
of towns. In the case of such rivers as the Indus, the 
enormous extent of deposits of centuries present a problem of 
such vast considerations that reducing the river to a known 
bed appears at first to be an impossible task. Yet when we 
know what power water has te wear down even hard rocks, 
we can use this power with confidence to prevent the main 
stream from deviating from its course. ? 

Any work designed for the subjugation of a river must be 
begun at its mouth. Dredging would be the first operation 
to insure the channel to the sea. When a broad bed further 
up the stream is to be treated, groynes set up-stream would 
collect the deposits of the water and so reciaim land, com- 
pelling the water which spread over these shallows to feed the 
main stream. This system of groyning would be used through- 
out up-stream, and so one main channel would be formed, 
which would be kept open by dredging. ) : : 

Tributaries, of course, affect a river at their junction with 
the main stream, but the same treatment applies to them, 
and, in an ideal system from the engineering point of view, 
their waters would be but an addition to the main rope of the 
river from source to mouth. Fighting rivers by embankments, 
except_on land having little fall, is wrong in principle. for by 
such treatment the bed is raised by every flood, and the banks 
must be increased. We know that the Chinese have done 
this for centuries, instead of dredging the beds of rivers, and 
some of these banks are now so high above the adjacent land 
that a flood of exceptional severity cuts through the embank- 
ment, destroying all property and killing the inhabitants. 
The only way to treat rivers successfully is by attending to 
their beds. 


London, February 6th. E. F. T. BENNETT, 
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LOTSCHBERG ELECTRIC LOCOMOTIVE No. 121. 
=o, 3i,* 


THE starting of the locomotive is brought about in 
the following manner :—If the two collector bows are 
lowered, one of them is raised, use being made of a 
hand air pump if the compressed air contained in the 
reservoir is not sufficient for the purpose. The auto- 
matic high-tension circuit breaker can then be closed by 
means of a switch in the driving compartment. This, 


turned from a central position either to that for for- 
ward or backward running can the main controller be 
worked. Its action when revolved is to energise in 
rotation the various contactors which are connected 
to the section terminals of the main transformers, 
and which allow current to have access to the motors. 
When it is required to stop the locomotive the con- 
tactors are de-energised by revolving the main con- 
troller in the reverse direction. Lf it is desired to open 
the main circuit suddenly—more quickly, that is, 
than it can be done by means of the main controller 
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of all the electro-magnets in the control system of the 
locomotive. It starts working automatically and 
puts itself in parallel with the battery as soon as the 
high-tension current reaches the main transformers, 
The charging of the battery is also quite automatic, 
It is claimed that the employment of continuous 
current for the excitation of the various electro- 
magnets in the system has allowed of considerable 
simplification in the construction of the contactors, 
&c., and of the various other automatic devices, 

The air for cooling the transformers, and if need be 
































Fig. 5-MOTOR GENERATOR SET 


however, cannot be done until the direct current con- 
trol circuit is closed by means of another switch which 
acts in conjunction with a valve in the compressed air 
circuit. When, however, these two motions have been 
performed the main transformers are excited and the 
air compressor, ventilating fan and motor-transformer, 
hereafter to be more minutely referred to, can be 
started up. When running the first and third of 
these three plants do not require controlling, as they 














Fig. 6—MOTOR-DRIVEN AIR 


it is necessary either to open the main high-tension 
circuit-breaker or to break the control circuit. In 
the latter case, of course, the contactors having 
nothing to hold them closed, would automatically 
open. When either of these methods is employed it 
is not possible to close the circuits again until the main 
controller has been brought back to its zero point. 
It is possible to cut any one of the contactors out of 
circuit if it be so desired. 


COMPRESSOR 


the main motors as well, is supplied by a low-pressure 
Sulzer fan, which is driven by a single-phase series 
motor Fig. 9. The air is drawn in from the 
machinery compartment and is discharged into a 
trunk which passes along the side wall beneath the 
floor and is split up into two ducts, which are led up 
to the transformers. Two further connections are 
made to the motors. 

The air necessary for working the current collecting 


see 


























Figs. 7 and 8—INTERIOR VIEWS OF THE DRIVING COMPARTMENT 


are regulated automatically. The second collector 
bow can then be raised by turning an air valve into 
the position marked ‘‘ Haut.’”’ This done, the loco- | 
motive is ready to start. The first thing to be done 
then is to see that the direction switch, which actuates 
the direction controller, is in its proper position. 
This is shown by which of two lights in the driving 
compartment is lit. Not till the direction switch is 


* No. L appeared February 2nd. 


We turn now to the various auxiliaries in the loco- 
motive, to some of which reference has already been 
made. First of all, there is the small motor generator 
set, a view of which is given in Fig. 5. This has a 
capacity of half a kilowatt and it works in conjunc- 
tion with a battery of accumulators composed of 
2 x 13 elements and having a combined capacity of 
81 ampére hours. This little generating plant 
furnishes the current for lighting and for the working | 


bows, the Westinghouse brakes, the whistles, and the 
sand ejectors is supplied by the small plant illustrated 
in Fig. 6. This is composed of a Westinghouse com- 
pressor driven through gearing by means of a 9 horse- 
power single-phase series motor. This group also 
starts itself automatically, a switch closing the circuit 
when the air pressure is below a certain value and 
opening it when the pressure is more than is required. 

The battery to which we have already alluded was 
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installed very largely so that the lighting should be breaks the generator circuit, and short-circuits the | watts wherever it is necessary, and that two Hasler 
steady and not subject to the inevitable variations in resistance in series with the lamps, at the same time | registering tachymeters have been fitted. Two views 
intensity which are brought about when no battery is putting the connections in the proper positions for | inside one of the driving compartments are given in 


used, by reason of the oscillations in the contact wire restarting the motor. | Figs. 7 and 8. 
and current collecting apparatus. It was considered, 


too, that it is just when the main line voltage fails, SPIEZ HEUSTRICH MULENEN REICHENBACH FRUTIGEN 
should this occur from any cause, that light is most ) 


needed. The voltage employed is 35. 




















Curves-Radius 


q Metres 3 Bi 3 
“THe Encineer” Swain Se 
Fig. 11—PROFILE OF THE LINE FROM SPIEZ TO FRUTIGEN 
For heating the locomotive, which is brought about | As a result of numerous trials, it has been proved 


| by current at 300 volts taken from one of the trans- | that the locomotive can develop 2000 horse-power 

formers, three radiators which #! sorb 500 watts each | continuously at 42 kiloms. per hour and with a draw- 

| bar pull of 13,000 kilos.—say, 12.8 tons. The fre- 

quency of the 15,000-volt current can be varied from 

13 to 17 periods per second without interfering with 

| the working of the motors. The tractive effort at 
| starting rises to 14.76 tons. 

The following details are abstracted from a report 

| made on this locomotive by Monsieur L. Thormann, 

noo & § | consulting engineer to La Société du Chemin de fer 

Fig. 9—MOTOR-DRIVEN FAN /ooaz000 |des Alpes Bernoises. It is stated that neither the 

| gearing nor the connecting-rods have given any trouble 














The alternating current motor of the motor gene- | 
rator set is worked off one of the main transformers. 600 1200 | 
At starting the generator is disconnected from the — _—e pre | 
battery and lamps, which latter are run from the pes ae PR... | 
battery only. When, however, the generator has 200 400 Spee 
been run up to speed a relay works a special form of 100 200 
switch, shown in Fig. 10, which makes the necessary 
connections for the battery to be charged. The 








Fig. 12-CURVES OF VOLTAGE, CURRENT AND SPEED 





have been installed in each driving compartment. | 
The sand boxes are also heated by radiators, which 
each absorb about 100 watts. For heating the train 
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Fig. 14—SECTION SHOWING VENTILATING FAN 





at all. It is true that the engine does not adapt itself 
| very well to curves at speeds above 60 kiloms. per 
hour, though it was designed for a maximum of 70 
kiloms. per hour. This speed has been attained during 
the progress of the trials, but the front bogie of the 











Fig. 10O—LIGHTING REGULATING SWITCH 








| engine enters curves badly, which is attributed prin- 
same motion that brings this about inserts a resist- | cipally to the inertia of the mass of the motor which 
ance in the lamp circuit. The relay is worked by a | is mounted directly on the bogie. In addition to this 
fairly strong current, but as soon as the switch has | Fig. 13—-SECTION SHOWING MOTOR AND GEARING the resistance to motion of the locomotive rises rapidly 
been actuated this current is much reduced by a with the speed. As a result of a series of tests it has 
resistance being inserted in the circuit. The switch | a coupling is provided at each end of the locomotive, | been ascertained that the resistance to motion at 
also short-circuits the starting resistance in the motor | which can transmit energy up to 100 kilowatts. various speeds, the action of the air being taken into 
field cireuit and disconnects the auxiliary field. As! It will not be necessary to specify in detail all the | account, is as follows :— 
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Fig. 15-RECORDS OF THE TRIAL RUN 


soon as the supply of current is cut off from the motor | different measuring instruments which have been | ene 
a monophase current relay cuts off the current from | fitted in the locomotive, nor to explain how these are | At a speed of 10 kiloms. 


Kilogramme-tons. 
25 GIS Roh eee 

° ° A ° ° ° ° | 30 kiloms. a ae oe ee ee 
the direct current relay, and a spring immediately | connected to the circuit. It will suffice to say that ” 


50 kiloms. Se. S580, ll oh 6a a 
brings the switch into its original position, which | provision is made for measuring voltage current and | "9 3 CU RNOMIEE) Gee, ic ee ee lee, 
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. . as . . Ps | 
or omitting the action of the air :— 
At a speed of 10 kiloms. 4.2 
* 30 kiloms. 4.5 
50 kiloms. 6.1 
60 kiloms. 9.3 


The gearing is seisiiadtaliee wii: "The little noise | 
it makes is rendered entirely unnoticeable by the noise | 
of the carbon brushes on the commutators, so that it | 
is evident that it cannot be very great. No sign of 
wear was evident after the locomotive had run 

. 5000 kiloms. As far as accessibility of the motors and | 
accessories is concerned the design could not have 
been improved upon. It is possible to observe the | 
working of all the pieces of apparatus—which has 
proved to be most useful in the instruction of drivers. 


Meco 


——---}- 





Fig. IS—SECTION THROUGH BOGIE 


The following figures were arrived at in a trial run 
between Spiez and Frutigen :— 


Length of journey 13.0 kiloms. 


Difference of level climbed through 150.0 m. 

Weight of the train .. .. .. . 346.0 tons* 

Total ton-kilometres 4500.0 

Theoretical work at the draw bar 220.0 kilowatt hours 
Theoretical watt hours + ton-kiloms. 49.0 

Kilowatt hours as measured << Se 

Watt hours + ton kiloms. as measured 59.0 


Efficiency . 835.0 per cent. 


* This is sale iia 50] per cent. of the normal load. 

A profile of this line is shown in Fig. 11. A record 
of a run by a train made on the 9th May last year is 
also shown in Fig. 15. 

The motors run from no load to full load entirely 
sparkless, just as do well designed continuous curren 
machines, though’at full load a current of 2000 ampéres 
at 420 volts is passing. It is only when starting with 
full load up an incline and when the current at first 
rises to 2500 ampéres that there isa slight momentary 
and inoffensive sparking. Fig. 12 shows the measure- 
ments taken with this locomotive starting up an 


| shops are shown tinted. 


| The shop is in one bay, and the engine pits, two in number, 
|run longitudinally the entire length of the building. 
| These pits are next the outside walls, and between them 
|} @ central running road is provided, 
| may be wheeled or unwheeled, depending upon the re- | 
| quirements of the time. 


| ing shop are on the transverse principle, and this arrange- 


_by about 50 per cent., 


— OF THE LOCOMOTIVE DEPART- 
MENT AT ASHFORD. 


SomeE time ago, the Managing Committee of the South- 
Eastern and Chatham Railway decided to centralise 
the locomotive department at Ashford, and with this 
object in view, plans were prepared, and Lovatt, Limited, 
of Wolverhampton, were entrusted with the contract 
to carry out the work. 
this firm has made considerable progress with the various 
buildings. On the plan given herewith the additional 


The chief mechanical engineer, Mr. Harry S. Wain- 
wright, has arranged to increase each shop by 50 per 
cent. and has re-arranged the shops to make them more 
convenient, so that the work may be carried on in the 
most economical manner. The principal building in the 
block is a new erecting shop, 584ft. long by 61ft. wide. 


on which engines 


For dealing with the work efficiently, two modern 


| 30-ton three-motor electric cranes are being provided. 


These are carried on steel gantry girders, which are sup- 
ported by steel stanchions, so that the load of the cranes 
is carried independently of the main walls. The old 
erecting shop is being extended in the Dover direction | 


| for a distance of 148ft., so as to make provision for the | 


The pits in the old erect- 


extension of the boiler shop. 


ment of pits will be retained for the present. 

All the overhead cranes throughout the shops are at 
present driven by means of continuous ropes running 
along the walls of the shops, in which the particular crane 
is situated, and with the object of bringing these cranes 
more up to date, and increasing their efficiency, it is | 
proposed to convert them for electrical working. The | 
cranes will be driven by one motor, arranged on the end 
carriage, and driving through the existing gearing. The 
lifting, lowering and traversing speeds will be increased 
whereas the longitudinal speed 
will be increased by about 100 per cent. It will thus be 
noticed that by introducing an electric drive every advan- 
tage is being taken to increase the efficiency of the existing 
cranes. 

A new tender shop is being erected at the London end, 
adjacent to the running shed. This shop is 157ft. long | 
by 48ft. wide, and is constructed on the longitudinal 
road principle, with pits on the outer roads only. The 
central road will be used as a running road, and in addi- 
tion will be used for wheeling and unwheeling tenders. 
Arrangements are being made to fit the tender shop with 
two 25-ton three-motor high-speed cranes, so that the 
work may be dealt with in an expeditious manner ; 
such an arrangement of shop is the most convenient 
and efficient for dealing with this class of work. 

The old tender shop, which lies adjacent to the machine 
shops, is, from its position and construction, very suitable 
for an extension to the machine shop, and advantage 
has been taken of this, so that the machinery may be 
arranged conveniently, and the work follow on in order | 
as it comes from the smiths’ shop and foundries. It is pro- | 
posed to drive part of this shop by steam and part by 
electric motors, so that work which is wanted out of 
hours may be dealt with without running the shafting 
in the entire shop. 

Part of the existing erecting shop, which is a continua- 
tion of the boilor shop, will form the extension to the 
boiler shop. The cranes, two in number, which are on 
the overhead rope-driven principle, will be converted 
to the single motor type, and driven direct, as is proposed | 
in the old erecting shop, while the various machines will 
be re-arranged to suit the convenience of the new 
lay out. 

The smiths’ shop is being extended to take in the | 
patternmakers’ and brake fitters’ shops. It will be a | 
commodious and lofty building, and will be provided with 


| C.E. 
| struction of which extended over four years were com 


| of 20ft. 


| vessels of deep draught, 
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| patternmakers’ shop will be moved, and will occupy the 
buildings which were formerly used for truck sheet making, 
and this will be equipped with up-to-date tools and 
appliances, while a new pattern store has been erected 
adjacent to the pattern shop, and close to the foundry. 
The current for power and lighting will have to be pro- 
duced on the site, as there are no installations in the 
district from which a supply can be obtained. A power 
house has, therefore, been erected adjacent to the boiler 


During the past few months | shop, and it is proposed to install two generator sets 


of the direct-current type, driven by Diesel internal 
combustion oil engines of the three-cylinder four 
cycle type, each set to be capable of developing 240 brake 
horse-power, and working load at a speed of 225 revolu 
tions per minute. The power-house will be fitted with 


|a switchboard for power and lighting, and protection 
| to this board will be provided by installing a lightning 


arrester. 

The lighting of the offices, workshops and yard will 
be electric throughout, that chosen for the offices being 
incandescent lamps, while for the workshops and yard 
are lamps will be used. The lamps in the yard will be 
erected on steel poles, and those, in the workshops will 
be carried from the roof and arranged in such a manner 


| that shadows will be reduced to a minimum. 


LIVERPOOL ENGINEERING SOCIETY. 


On Wednesday last a paper was read before the above 
Society on the *“* Brocklebank Dock Improvements on the 
Mersey Dock Estate,’’ by Mr. W. Hemming Jones, M. Inst. 
The works described in this paper, the con 


pleted in 1908, and form the final portion of the altera 
tions and improvements carried out by the Mersey 
Docks and Harbour Board on that part of the estate 
which lies between the Bramley-Moore Dock on _ the 
south and the Langton Dock on the north. Owing to 
the great tidal range the dock system is an impounded one, 
the water being held up in nearly all the docks, not only 
during the time of low water but also over the period of 


| neap tides, half-tide docks and locks being used for passing 


vessels into the river during this period. The Sandon 
River entrances, 100ft. and 80ft. wide, with sills at a level 
6in. below Old Dock sill, and the Canada lock, 
600ft. long by 100ft. wide, with a sill at a level lft. 
below Old Dock sill, were limited to this beam and a 
draught varying according to the height of the tide over 
these sills. By deepening the Canada—Brocklebank 


| passage sill to the level of 14ft. 6in. below Old Dock sill 


and the construction of the new Langton-Brocklebank 
passage, 90ft. in width, with a sill at the level of 14ft. 6in. 
below the Old Dock sill—which replaces the old passage 
50ft. wide, with a sill at a level of 9ft. below Old Dock sill 

it is possible to pass vessels of desp draught from the 
Canada-Huskisson system into the Langton—Alexandra 
system, and consequently the latter is now available for 
which can be passed into the 
river on all tides by using the Canada lock or the Sandon 
entrances. 

The annual dinner of this Society was held at the 
Adelphi Hotel, Liverpool, on Thursday, February Ist, and 
was well attended. Mr. J. Willett Bruce, the president, 
was the chairman, and there were also present among 
others the Marquis of Graham, Sir William H. White, the 


| Deputy Lord Mayor of Liverpool, the Mayor of Wallasey, 


Mr. Helenus Robertson, of the Mersey Docks and Harbour 
Board, Mr. Anthony G. Lyster, Mr. J. A. F. Aspinall, Pro- 


| fessors Abel and Watkinson, Dr. J. H. Tudsbery, Messrs. 


Bigland, M.P., and Gresham Stewart, M.P., and Mr. T. R 
Wilton, the hon. secretary. After the customary loyal 
toasts had been honoured, Mr. J. A. F. Aspinall proposed 
the toast of ‘‘ The City, Trade and Port of Liverpool.” 
Mr. Helenus Robertson, who responded, alluded to the 
ever-increasing dimensions of steamships. He referred to 
a rumour which was prevalent with regard to the laying of 
the keel of a vessel 1000ft. long. ‘“‘ Where competition 
and ambition may lead us to it is impossible to prophesy,” 
said the speaker, “* but it puts an immense strain on those 
who have to find accommodation for such large ships.” 
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two-page Supplement gives druwings cf this interest- | 
ing locomotive, and various sections are shown in 
Figs. 13, 14, and 16. 

We may add that an order for ten locomotives for 
this line has now been placed with the Oerlikon Com- 
pany, which has sub-contracted for five of them with 
Brown, Boveri and Co. Each locomotive is to be 
oenenet with two single-phase commutator motors 
of 1250 brake horse-power on a 1} hours basis. 
The locomotives are to be capable of working at speeds 
of from 50 to 75 kiloms. per hour. | 








| manner. 


Beyond the smiths’ shop and lying adjacent 


| to the tender shop, the existing paint shop is situated. 
| This shop is being extended in the London direction, and 
| provision is being made to make it up-to-date at all points, 


whilst a new and efficient heating apparatus is being 
installed so that an even temperature may be main- 
tained in the shop. On the south side of the boiler shop, 
a@ new coppersmiths’ shop is being-provided, fitted with 
central fires and flues, so that the shop may be kept 
efficiently ventilated at all times, while modern tools 
will be installed for carrying out the work economically. 
It is further proposed, and arrangements are being made, 
to provide and fit a new tool room, on the most modern 
| lines, supplied with special machines for dealing with 
| the work required, which is of a special nature. 


He said that in a little more than a year Liverpool would 


| have a dock constructed on modern principles which would 





The | 


be approached direct from the river, would serve both as a 
wet dock and a dry dock, and would be capable of receiving 
any ship designed now or likely to be designed. He also 
referred to the Dock Board’s decision that day to proceed 
with the great new dock scheme which was contemplated 
in 1908, and which would involve the expenditure of 
£3,000,000. The toast of the ‘* Liverpool Engineering 
Society and the Engineering Profession ” was proposed in 
a humorous manner by Mr. Stuart Deacon, and was 
responded to by the Chairman and Sir W.H. White. The 
Chairman said that although there had been a gradual 
increase in the Society’s membership, which now numbers 
543, there was still room for a further great increase. 
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RAILWAY MATTERS. 





WE wonder, states the Electrical Times, how many Eng- | 


lish tramway undertakings make it a practice to groove 
away the mica in their motor commutators? In the 
United States it is a pretty general custom to lower the 
mica one-sixteenth of an inch or so below the main sur- 
face. This prevents the formation of a ridge and the 
well-known consequent troubles. Dirt fills into the gap, 
hut it is harmless or even beneficial in effect. 

A FEW days ago some observations were made on the 
London, Brighton and South Coast line at Eastbourne to 
ascertain whether this terminus was suitable for electrifi- 
cation. It is reported that at a dinner subsequently held, 
Lord Willingdon, a director of the company, gave expres- 
sion to the views of the Board on the merits of the elec- 
trical service and hinted incidentally that the electrifica 
tion of the whole line to both the Brighton and Eastbourne 
termini was only a question of time. 

AccorDING to the Contract Journal, the average earn- 
ings of all the Indian railways per mile per week were 
£19 12s. 6d. in the second half of 1910 and £20 6s. 8d. in 
the official year 1910-11. The mean mileage worked was 
31,338 miles in 1910 and 32,050 in 1911. The total earn- 
ings from July Ist to December 23rd were £15,177,256 in 
1910 and £16,507,007 in 1911. Those from April Ist to 
December 23rd, 1910, were £23,923,673, and £26,035,213 
in 1911, showing a net increase of £2,111,540. 

A sHort railway has been open for a few years south of 
Lake Nyassa, connecting at Port Herald with a navigable 
tributary of the Zambesi River. In this region an English 
company has been experimenting with cotton raised from 
American seed, and also with tobacco. It reports great 
success with both, and it is now purposed to extend this 
railway short distances both to the Zambesi River and to 
the Lake Nyassa, and, moreover, to build another railway 
from the north end of the lake north-westward to the south 
end of Lake Tanganyika, something over 200 miles, which 
would give an outlet to the navigation on the latter lake. 

We understand that the extension of the Central 
London Railway from the Bank to Liverpool]-street is 
nearly completed. The length of the extension is about 
2590ft. After leaving the Bank Station the two existing 
tunnels converge into a large common cross-over tunnel 
from which extend two sidings each 600ft. long. The 
new tunnels form an extension of these sidings which thus 
become part of the main line. Beyond the new Liverpool- 
street Station two similar sidings have been built. At 
Liverpool-street Station subways and booking halls have 
been excavated without interfering with the Great Eastern 
traffic. For the transfer of passengers from one station to 
the other two lifts and two moving staircases are provided. 
It is also stated officially that the Willesden~Harrow 
section of the new Euston—Watford line of the London and 
North-Western Railway will be opened in March or April 
next. At first, however, the section will be worked by 
steam locomotives. 

THE accounts of the North-Eastern Railway show an 
increase in revenue of £64,785, and in working expenses 
of £58,129. The strike of railwaymen in August seriously 
affected the Company’s revenue, while the congestion 
which ensued added greatly to the cost of working the 
traffic. The working expenses were further increased by 
a bonus payment, amounting to about £20,000, which 
was made to the men who remained at work and to mem- 
bers of the clerical grades who rendered special service 
during the strike. In view of heavy prospective expendi- 


ture on renewals, particularly in connection with the | 
| referred to in the columns of Nature for February Ist. 
| The U-shaped carbon filament is that of a 110-volt 5 or 


company’s docks, the directors have thought it well to set 
aside the sum of £50,000 as a reserve for contingencies. 
Good progress has been made with the new coal staiths at 


West Dunston, and with the enlargement and alteration | 
of the passenger stations at Bridlington and Northallerton. | 
To meet the increased requirements of the coal export | 


trade in the North, it is proposed to construct a riverside 
quay at Tyne Dock. 
Tue half-yearly report of the Metropolitan Railway 


states that the replacement of the electrical plant origin- | at cca 2 
I Pp gm | scope objective by a small cylindrical mirror attached to 


ally erected at Neasden by improved machinery is pro- 
gressing, and that the cost of the production of current 
has already been considerably reduced and the capacity 
of the installation increased. Additional plant is also 








NOTES AND MEMORANDA. 


Some time ago the Electrical World stated that the 
15,000-kilowatt turbo-alternator in the Boston Edison 
station was the largest in New England. That paper 
pointed out recently that since the Boston unit was put 
into use the Rhode Island Street Railway Company has 
put in operation in its power station in Providence a 
20,000-kilowatt unit, which has been in regular service 
about two months up to the present time. 





In recent destroyers and in some small cruisers, the 
general tendency in many navies has been towards the 
fitting of twin screws in lieu of triple screws previously 
adopted for these classes of vessels, with an independent 
turbine on each shaft. This has led to the adoption of a 
design of turbine consisting of one more velocity-com- 
pounded impulse stage at the high-pressure end of the 
turbine with reaction blading for succeeding stages. 


During 1910 France imported 35,000 tons of agri- 
cultural machinery and implements to the value of 45} 
inillion franes—£18,200,000—as compared with 37,000 
tons and 48 million francs—£19,200,000—of the previous 
year. The greater part of this machinery came from the 
United States, Canada, Great Britain, Germany, and 
Belgium. The exports, on the other hand, were much less, 
being 7400 tons. The principal customers for this class 
of machinery are: Algeria, Tunis, Italy, Switzerland, 
Spain, Turkey, Chile, and the Argentine Republic. 


WE hear that a 15-watt 200-volt metal lamp has recently 
been put upon the market. A “squirted” filament is 
employed, and the 15-watt lamp is claimed to give approxi- 
mately 10 Hefner units or 9 international candle-power. 
Of greater interest, perhaps, is the fact that similar lamps 
are also being supplied for pressures up to 250 volts, the 
wattage in the latter case being 20, and the candle-power 
12-5. In the case of a 100-volt circuit, lamps are now 
obtainable taking only 8 watts and giving 5 Hefner 
candle-power, or 4-5 international candle-power. We 
understand that these new lamps are in no way experi- 
mental. 


Ir is reported that a new electric miner’s lamp is about 
to be introduced, which has several novel features. It is 
capable cf giving 2 candle-power for over ten hours, and 
is fitted with two electric light bulbs, one arranged so as 
to give a diffused light, and the other placed in a parabolic 
mirror, which enables a concentrated beam of light to be 
thrown in any desired direction. The parabolic mirror is 
golden coloured, so as to give a yellow beam of light, which 
is less trying to the eyes and does not throw such deep 
shadows. The lamp bulbs are also provided with special 
sereens, so that in the event of breakage there is no risk 
of inflammable gases being ignited. The complete lamp 
weighs 4 Ib. 5 oz. 


A REMARKABLE example of diffusion of solid metals has 
been observed by Messrs. G. Bruni and D. Meneghini, and 
is quoted in the Electrical World. A nickel wire was coated 
with copper by electrolysis to a thickness such that the two 
metals were in the same proportions as in the alloy Con- 
stantan—40 per cent. nickel, 60 per cent. copper. The 
compound wire thus formed was then maintained at a 
temperature of about 1000 deg. Cent. for 157 hours. Its 
resistance was 0-0260 ohm at the start, and was measured 
at intervals. It gradually rose to 0-2105 ohm, at which 
it beeame practically constant. This indicated that the 
wire had become converted to Constantan, and the fact 
was proved by chemical analysis. 


A sIMPLE form of recording filament electrometer is 


10-candle lamp, according to the sensitiveness required. 
It is supported horizontally midway between two small 
vertical plates of metal, the distance apart of which can 
be varied. They are connected to the poles of a dry pile, 
and the filament is attracted to one or the other, according 


| to the potential to which it is charged. The motion is 
| recorded photographically on a revolving drum by means 


being provided at the Finchley-road sub-station to meet | 


the requirements of the increasing train service. The 


the station and for improving the connection between the | 


extension line and the Inner Circle Railway are in a for- 
ward state. The reconstruction of the station at King’s 
Cross is approaching completion, and the new public road 
bridge across the station will be ready for opening at an 
early date. The arcade over the railway at Liverpool- 
street Station is practically completed, and a number of 
the shops have already been let. 


The contract for the | 


construction of subways at Moorgate-street to connect | 
the station with those of the City and South London and | 


Great Northern and City Railways has been let, and the 
contractors have commenced operations. 


Tuat the single-phase system is inherently fitted for 


works in progress at Baker-street for the enlargement of | advisable it is to check figures found in text-books. 


of the light from an electric lamp reflected into a micro- 


the end of the filament. The motion is nearly aperiodic, 
the zero absolutely stable, and variations of frequency not 
exceeding five per second are correctly recorded. 


A SOMEWHAT amusing letter appears in the correspond- 
ence columns of a contemporary, which goes to show how 
The 
writer explains that he recently had occasion to wind a 
pair of transformers for the Scott system of changing from 
two-phase to three-phase, and in an unguarded moment 
he took his figures from a well-known text-book. It was 
stated that the primary winding of one transformer has 
/ 3 times the number of turns in the primary of the other 
transformer, and the writer wound his transformer accord- 


2 
mien 
rr os 


desired result was not attained, and the writer explains 


ingly. Needless to say, since the correct ratio is 


| that he now has the privilege of working all night to get 


electric railways is well illustrated by some experiences 


that the Spokane and Inland Railroad Company, which 
operates an 11,000-volt single-phase line in the State of 
Washington, has had during the last two years. These 
are reported in the Electrician. It has been found that 


during the winter when the steam trains. operating on | 


routes parallel to those of the single-phase line, are unable 
to get through without considerable delay, the electric 
trains keep very closely to the time table. The principal 
reason for this is that on a single-phase road the voltage 
remains almost normal even when the motors are taking 
very heavy currents. On an ordinary 600-volt direct- 
current railway when the cars have to drive through snow, 
the current consumption is so great that the line voltage 
usually drops to a value too low for effective operation. 
The winter of 1909-1910 was one of the most severe ever 
experienced in the Spokane district, and the Spokane and 
Inland Jine was the only local one that maintained its 
regular service through this trying winter. At no time 
during the worst storms were the trains more than twenty 
minutes behind time. This excellent result was main- 
tained even when there was a foot or more of snow on the 
ground and 6ft. to 10ft. in the cuttings. 





matters in order. 


A CONTEMPORARY gives some interesting particulars con- 
cerning an exceptionally large installation of hydro- 
electric power plant for irrigation at Minidoka, U.S.A. 
It was laid down by the United States Reclamation Service 
and raises water to a height of 66ft. to irrigate an area of 
48,000 acres. The plant has a total capacity of 10,000 
horse-power in five three-phase generating sets, which work 
at 2200 volts ; the pressure is transformed to 33,000 volts 
before reaching the bus bars, all the switching being done 
on the extra high-tension side. The cost of the power 
station—7000 kilowatts—was about £12} per kilowatt. 
Power is transmitted over 38-4 miles of line to the pumping 
stations, of which there are three, equipped with turbine 
pumps driven by 600 horse-power synchronous motors. 
The annual output for pumping amounts to 14 million 
kilowatt-hours, costing 0-13d. per unit, including depre- 
ciation allowance; but if interest and taxes had to be 
paid, amounting to, say, 10 per cent., the cost would be 
0-3d. per unit. The total investment per acre was £3-8, 
and the total cost of irrigation per acre £0-28. There is 
also an increasing output for lighting and heating to towns 
in the district. The efficiency from the water behind the 
dam to the water pumped is 46-3 per cent. 





MISCELLANEA. 


Ficures published by the Transvaal Chamber of Mines 
show that little actual economy is gained by increasing the 
size of individual batteries beyond 120 stamps. 


AccorDING to the Electrical World eighteen different 
makes of electric vehicles were exhibited at the recent 
New York and Chicago automobile show. These vehicles 
are also taking a prominent position in other automobile 
exhibitions. 

AccorDING to the Frankfurter Zeitung, the position of 
the engineering and motor industries in Germany was not 
generally satisfactory during 1911, especially in Saxony. 
Prices of steam engines were low, agricultural machinery 
declined somewhat, and the machine tool trade was, as pre- 
viously, unsatisfactory. 

ACCORDING to a note in the Times, a scheme is on foot 
for the establishment of a school for technical education in 
the ironmongery and hardware trades. A two or three 
years’ course of instruction is proposed, which shall include 
among other things, heating and ventilating systems, gas 
and electric lighting. It is stated that both-the wholesale 
and retail sections of the trades referred to are taking an 
interest in the scheme. 

WuHueEzE standard photometric measurements are imprac- 
ticable, approximate measurements of iJluminants used 
for street lamps may be made by comparing their “ reading 
distances,” ¢.e., by determining alternately the distances at 
which an ordinary size of reading print can just be read, 
by the same person or persons, where all other light is 
screened. The angle below the horizontal at which the 
measurement is made should be specified when it exceeds 
15 deg. 

THE Admiralty have approved of mechanicians being 
definitely included in the complements of his Majesty’s 
ships. No mechanician is to be drafted to a ship smaller 
than a first-class cruiser until he has obtained a certificate 
that he is capable of taking charge of the entire watch in 
the engine-room department of a large ship under way. 
If mechanicians are not available, two engine-room arti- 
ficers and one stoker are to be drafted in lieu of every three 
mechanicians. 


AT a meeting of the American Society of Mechanical 
Engineers, Mr. R. H. Fernald stated that tar oil has become 
more or less common as a fuel in Diesel engines of 600 
horse-power to 800 horse-power rating, and it is understood 
that it is used in at least one engine of 4000 horse-power 
rating. Recent experiments indicate that both thin gas- 
retort tar and thick coke oven tar can be used in a similar 
manner by injecting into the cylinder a small percentage 
of light oil to assist in igniting the tar. 


THE largest fleet of dirigibles in Europe at the present 
time is that of Germany, which numbers seventeen. Of 
these, eleven belong to the army and six are private. 
There are also nine more in course of construction, so that 
by the spring Germany will have a fleet of twenty-six of 
these airships—a number greater than those possessed by 
all the other European Powers together. The number of 
dirigibles owned by France is ten, by Russia five, Austria- 
Hungary four, Spain and Italy two each. 





DrFrFicutt tunnelling was encountered in tunnel No. 3 
of the Little Lake Division of the Los Angeles aqueduct. 
The trouble was caused chiefly by the presence of large 
quantities of carbon dioxide gas, which was so strong and 
persistent that rats were suffocated in the tunnel 3500ft. 
from the point of issue of the gas. Even with the use of 
two large blowers it was impossible to obtain sufficient 
ventilation, so it was decided to try to shut out the gas by 
lining. Concrete lining was put in for a distance of 150ft. 
on either side of the gas-producing area, as well as in the 
immediate vicinity, but this failed to confine the gas, 
which forced itself out between the concrete and the 
rough, rocky sides of the tunnel. Finally a trench was 
excavated completely around and outside the lining in the 
rock ; a large suction blower was inserted in this trench 
to draw the gas out, while another blower forced fresh air 
into the heading. 

Accorpine to an American consular report from 
Batoum, the Caucasus presents a fine field for the intro- 
duction of modern methods and manufactures. The devel- 
opment of mining of all kinds, for example, offers a wide 
range for the sale of appropriate machinery. So far, in 
the development of mining, preference has been given to 
no single country in the buying ofequipment. The best has 
been purchased irrespective of its country of origin. 
The equipment of one big mining property, for instance, 
includes machinery from the United States, Germany, 
England, France, and Russia. Correspondence with 
business firms in the Caucasus may be carried on in either 
French or German. Nearly every firm of importance has 
in its employ someone understanding one or both of these 
languages. Catalogues and correspondence in English 
would have an indifferent reception. Whereas it is prob- 
able some attempt would be made to secure a translation 
of a letter in English, the ordinary circular or catalogue in 
the language would be promptly consigned to the waste- 
paper basket. 

As a result of a series of tests which extended over a year 
and were made by the United States Lighthouse Depart- 
ment, the Ambrose Channel lightship, marking the eastern 
end of the new channel into New York Harbour, has been 
equipped with flame are lamps. There are two signal 
masts, each carrying three lanterns of standard lighthouse 
design hung in gimbals in order that the plane of illumina- 
tion may be maintained horizontal regardless of the 
motion of the vessel. A vertical type carbon flame arc 
lamp, working at 110 voits and 6} ampéres, and giving a 
maximum horizontal candle-power of approximately 4000, 
is placed in each lantern. The arc is placed at the focus 
of the lens, which is so arranged that the light emitted is 
concentrated, and passes from the lens with a divergence 
of about 8 deg., the result being that a powerful cone of 
light is projected horizontally. The three lanterns are 
spaced at equal distances about the masts, and at least 
two of them are visible from any point of view. At a 
distance of approximately two miles the two lights appar- 
ently merge into one light source. Incandescent lamps 
have been used for this work for a long time, but on 
account of the size of their filaments it was found difficult 
to place the light at the exact focus of the lens. 
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The Negotiations in the Coal Trade. 


THE miners’ demand for a guaranteed wage of 7s. or 
8s., practically regardless of individual output orability, 


work price lists remain in force to enable the best 
workers, or those working in the best places, to earn 
their usual 12s. or 15s. a day, and occasionally a 
| pound a day, thus seeking to combine the advantages 
| both of time work and piece work for the men, without 
|the employers having any effective check against 
the shirker, has been toned down somewhat by the 
| Executive Committee of the Miners’ Federation, 
after prolonged exchange of views with the coal- 
|owners. That the demand, even as it now stands in 
its modified form, accompanied as it is with the threat 
of a national strike if any single district fails to get 
satisfaction, is an open infringement of several 
|important county agreements which have months, 
and even years, yet to run; and that even if the 
| leaders succeed in effecting a national agreement on 





| this larger question with the owners—essentially a 
compromise—the men would very likely kick against 
both leaders and agreement, are points we have dealt 
with in previous issues, but which are enforced 
by the failure of the conference on Wednesday last, 
and the withdrawal of the Welsh coalowners owing 
to the obstinacy of the Welsh miners. But in spite 
of the apparently hopeless breakdown, it will be not 
unprofitable to consider, for a few moments, the 
nature of the modified demands. 

Briefly, the proposals now advanced by the leaders 
are that aged and infirm men may be excluded from 
the suggested minimum wage provision—a kind of 
‘contracting out ;”’ that committees be set up to 
investigate and settle the claims of men who contend, 
when their output falls short of the price list quantity 


required for a wage equal to the guaranteed minimum, | 
‘that their shortage is due to abnormal conditions, 


and not to their own indolence or incapacity ; and 
that the guaranteed minimum wage be somewhat less 
than the actual average piecework earnings, and less 
'than the various district schedules recently sub- 
mitted. These modified proposals merit sympa- 
thetic consideration, and the leaders who have put 
them forward, so providing ground for further 
negotiation, deserve full credit for their action. 
But, nevertheless, we are obliged to ask: Can 
the proposals be accepted by the coalowners ? 
Take, first, the question of aged and infirm men. 


When is a man aged? When is he infirm? When 
ought he to be branded as an incompetent ? If our 


labour leaders had a case for opposing the proposed 
“ contracting out” clause in the Workmen’s Com- 
pensation Bill, when it was before Parliament, where 
is their justification for suggesting “ contracting 
out” of the minimum wage ? This is not a quibble, 
but a serious question. The present system of coal- 
getting—payment by results—provides in principle 
all that the aged and infirm desire. Men earn accord- 
ing to their ability. If the earnings are small, but 
still enough to maintain the aged man, there is no 
inquiry by a committee and no indignity suffered by 
the individual. In the first place, the establishment 
of a minimum wage will mean strict supervision, 
and the collier, always accustomed to a large measure 
of freedom, will most certainly resent supervision, 
while the classification of the men into the young 
and the old, the able and the infirm, will prove a very 
distasteful business. Whatever the faults of the 
piece work system, it is the best that can be devised 
for the coal mining industry. However, the leaders 
having reduced the district schedules in most cases by 
6d. or 1s., bringing the minimum demands down 
mostly to 7s. and 7s. 6d. per day, and in a few cases 
to 6s. or thereabouts, coupled with the proposals for 








with the additional provision that ordinary piece- | rate A é 
P A |low minimum we venture to predict that they will, 





| venture to say, prove no settlement at all. 


investigation of individual claims and “ contracting 
out” in the case of the aged and infirm, the question 
arises: Can these demands be met? It is not too 
much to say that under a guaranteed minimum wage 
of 35s. or 37s. 6d. for a five-day week—less than forty 
hours at the coal face—half the men, in the absence 
of supervision, would reduce their output to such an 
extent as to spell ruin to the industry. We do not 
believe that the proposed committees could cope with 
the multitude of cases that would arise. There would 
need to be a committee for every few stalls in every pit. 
The system would break down. Committees to 
decide when a man had done a fair day’s work, and 
committees to decide when a man was not strong 
enough to earn the standard minimum would prove 
farcical. A settlement on these lines would, we 
But, 
apart from these aspects of the matter, the minimum 
wage agitation has placed the whole industry— 
owners, men, and leaders—in a most difficult position. 


| If a minimum is fixed in order to avoid the horrors of 


a national strike at the moment, it is bound to lead 
to endless trouble in the future. If the minimum is 


| fixed sufficiently below the average piece work earn- 





ings to leave the piece work system and its stimulus 
in effective operation, such a minimum, from the men’s 
standpoint, will not be worth all the trouble and agita- 
tion, and if the leaders do ultimately consent to such a 


as already threatened, be thrown overboard, and that 
the agitation will be renewed. On the other hand, if 
the owners concede a comparatively high mmimum— 
and 7s. is certainly a high figure for such an occupa- 
tion as this, where men work unobserved, and where 
the natural conditions lend themselves readily to the 
devices of the shirker—the individual piece work 
system will be practically abolished. That is the 
central, supreme fact—a high minimum wage means 
a time wage, and a time wage means supervision. 
Not only that, but the average margin of profit is 
already so small relatively to the wages paid—as we 
show on another page of this issue, and as is well 
brought out in Sir Hugh Bell’s letter published in 
our correspondence columns to-day — and, even 
with this small profit, the price of our coal is at a 
level which permits of successful foreign competition, 
that if the wages of some men are to be largely in- 
creased, then the wages of some other men will have 
to be reduced. The minimum will tend towards the 
maximum. In other words, the best workers will 
find their earnings cut down for the benefit of the 
worst. Moreover, the owners will be compelled to 
adopt more widely the “ butty ” or contract system— 
that is, let a certain number of places, or stalls, to a 
“ butty,”’ who will contract to get the coal out at the 
ordinary tonnage rates, employing the necessary 
hewers and trimmers at fixed daily wages. Under 
this method, with its strictest of strict supervision, 
the men would have to perform the maximum of 
work for the minimum of pay. The bulk of the men 
would be worse off, and we should have revolt against 


this system, just as there is revolt in the North 


against the multiple shift system, introduced in con- 
sequence of the Eight Hours Act. 

We again repeat that until the majority of the 
miners have the hard facts of the problem put 
before them there will be no peace in this industry. 


The Missing Quantity and Leakages. 


EXAMINATION will, we think, show that in spite of 
the apparent severity of his attack there is not 
much difference between Mr. Longland and our- 
selves. His letter will be found on page 142, and is 
a useful, if not a very courteous, contribution to 
an interesting discussion, because it puts lucidly and 
tersely before our readers the few facts and many 
assumptions on which the leakage theory is based. 
For ourselves we may say that our own knowledge of 
the experiments tried to determine the temperature of 
the walls of steam engine cylinders goes back tothe very 
early investigations made by the late Bryan Donkin. 
Thus we have seen the electrical thermometer experi- 
ments fail because it was impossible to get that abso- 
lute co-ordination in time that was essential to their 
utility ; while the lack of “ dead beat ” rendered dial 
reading a matter of guesswork. All that hundreds of 
experiments proved was that the temperature and 
condensation phenomena gave results which were 
full of uncertainties ; and, seeing what we have 
seen, we have been unable to hold any belief 
save that, in the first place, no one knows with pre- 
cision anything experimentally learned about cylinder 
wall temperatures ; and secondly, that even though 
we did, the circumstances would not help us much, 
because the phenomena of the transfer of heat from 
steam to a metal are not simple, and we know next to 
nothing about them. 

Our principal mistake in Mr. Longland’s eyes seems 
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to be that we have overlooked, or rather misstated, the 
views on the time element held by Messrs. Callendar 
and Nicolson. On this point we regret that we have 
failed to make ourselves intelligible. It is not easy, 
however, to do so within a reasonable space. If we 
had written “ want of time ” element, we should have 
been perhaps more lucid ; but the whole purport of 
our article seemed to us to be clear. The reasoning 
of Messrs. Callendar and Nicolson is based on 
the assumption that the condensation of the steam is a 
gradual process, whereas all practical teaching is that, 
in the first instance at all events, it is so nearly instan- 
taneous that the instrument has yet to be made that 
will fix its time. It is useless to attempt to measure 
the time required by the metal to absorb heat, because 
it is too small. This is the sense in which we have 
written. More than nine-tenths of the steam seems to 
disappear on contact with cold matter; the remainder 
goes to raise the temperature of the metal gradually, 
and represents that portion of the phenomena of heat 
transfer on which the views of Messrs. Callendar and 
Nicolson are based. This primary condensation, as 
we may term it, is brought about by the difference 
between the maximum and minimum temperatures 
of the cylinder and the steam, and not by the average 
temperature. We do not expect Mr. Longland to 
accept this view. He may very naturally say that 
he does not understand it. It is quite certain, how- 
ever, that the condensation of steam is really an inex- 
plicable process in various ways, and the reason why 
steam undergoes annihilation, as by a species of 
inverted explosion, like that which follows the 
breakage of a filament lamp, instead of gradual 
liquefaction, has never yet been explained. It is 
possible, however, that Mr. Longland can give us 
facts—not formule—concerning the rate at which 
pressure falls in a surface condenser. We may say, 
incidentally, that there is reason to believe that 
steam may undergo liquefaction or conversion into 
water without the application of cold, but simply by 
violent collision, as in the steam separator. Be this 
as it may be, the various facts which have been 
observed concerning the reduction in a steam engine 
of various percentages to water are confusing and 
irreconcilable, and drive us to the conclusion that 
much more has to be taken into account than mere 
difference in temperature. All calculations are based 
on very simple data. We have a certain average 
temperature of the steam, a certain average tempera- 
ture of the metal, and certain average continuous 
times. But these are not the true periods of 
transfer at different temperatures. That Mr. Long- 
land will not accept this opinion as sound is just what 
we expect. But the fact remains, that all the labours 
of a host of able men deeply interested in the matter 
have left the world full of uncertainty as to what 
really does take place inside a steam cylinder ; and the 
leakage theory is so late in its arrival that we are 
surprised that if it has any serious basis of truth it 
hould have remained so long without being found out. 
What must be thought of the intellect of all the men 
of both science and practice who have failed to find 
out that no excellence of design or of workmanship 
could succeed in making steam engines that would not 
leak at least 20 per cent. of all the steam passed into 
them? How is it that the Committee on Steam 
Jackets, appointed by the Institution of Mechanical 
Engineers, has learned so little during the many 
years it has been at work, if the data were so 
clear and experiments so definite in their teaching ? 
Why is it with so many formule and such definite 
experimental results before us no one can foretell with 
exactitude what the results to be obtained from a new 
engine will be ? 

Let us take now the following passage: “ On this 
assumption they calculated that the temperature 
range at the surface was about 7 deg. I believe, 
sir, you contend that the temperature range is much 
greater than this; whether you or the doctors are 
iight is not for the moment important, so I will leave 
it and assume simply that the explanation may pro- 
ceed that the range at the surface is small. The 
temperature range of the steam was about seventeen 
times as great as that calculated for the surface.’ Now, 
taking it for granted, for the sake of argument, that 
these figures are correct, we hold that the condensa- 
tion is measured not by the average but by the maxi- 
mum; not by 7deg., but by 7 x 17 =119, possibly more, 


it could not be seen in an engine at work, which is not 
the fact. Calculation, we are told, shows that it cannot 
be condensed, so, seen or not, it must leak. The reply 
of ninety-nine engineers out of a hundred is that it is 
not leakage, be it what it may, that will explain the 
missing quantity. That steam will pass valves or 
that there are leaky valves we all know; but these 
things are to be regarded in the present connection as 
strictly exceptional. Let us take a good triple marine 
engine, and ask why it is that while the slide valves 
ae leaking at least; one-fourth of all the steam pro- 
duced, none at all is passing a 10in. piston-rod stuffing- 
box, more than is represented by a few drops of water 
running down the rods; a very moderate steam leak 
will, it is well known, render a middle platform almost 
unendurable. It must be borne in mind that the 
surfaces are metal-to-metal packing, and there is no 
reason to think that the stuffing-box rings and the 
piston-rods are pressed closer into contact than the 
faces of the valve and the valve seat. We have 
repeatedly tried the experiment with various engines 
of stalling the fly-wheel and turning on the steam. 
Save with old or worn engines we have never detected 
any leakage worth naming. Need it be said that com- 
petition engines intended for the Royal Agricultural 
Society showyard underwent the most rigorous exami- 
nation for leakage, and that for weeks? How is it that 
a locomotive starting a train will not suffer a feather 
of steam to escape from the chimney? Will Mr. 
Longland stand on a platform and watch the exhaust 
of a big express locomotive with 200]b. of steam 
behind a 19in. piston ? We do not suppose there ever 
was a theory advanced on such feeble arguments as 
this. There is at least plenty of negative ocular 
disproof of leakage. 

But even conclusive, positive, laboratory evidence 
against the leakage theory is available. We refer 
our readers to Mr. Denzil Lobley’s paper on “ The 
Leakage of Steam Past Piston Valves,” which will 





found that the leakage is not more than one-tenth 
of that stated by Drs. Nicolson and Callendar. Ths 
paper deserves most careful perusal by steam engi- 
neers. We may add here that Messrs. Garrett found 
out almost as soon as they began to use superheated 
steam that piston valves leaked, and they overcame 
the trouble by using a special steel. It is, in fact, 
an insult to the intelligence of the modern steam 
engine maker to say that he turns out engines 
leaking 25 per cent. and more of all the steam the 
boilers supply. It is quite true that the missing 
quantity remains so far unaccounted for. But no 
hypothesis which is not supported on a much wider 
basis of facts than is so far available is sufficient to 
secure its acceptance. The very first step that its 
advocates must now take is to advance a rational 
explanation of why it is that leakage on an enor- 
mous scale takes place past steam distributing valves 
of all kinds, but spares piston and valve rods, safety 
and stop valves, and so on. Failing direct proof 
that valves leak, the next step is to give a reasoned 
demonstration that the conditions are always such 
that they must leak. As matters now stand, 
it is easier to prove that the missing quantity is 
really priming than that it is leakage. We trust 
that Mr. Lobley will see his way to investigate 
the phenomena of leakage much more fully than it 
has yet been done. 


The “Mechanicals” Examinations. 


Ir has long been known that sooner or later en- 
trance examinations would be adopted by the Institu- 
tion of Mechanical Engineers, and the circular which 
has during the last few days been sent to all members 
will cause no surprise. The circular is printed 
as an appendix to the annual report, and a discussion 
on it will take the place of a paper at the general 
meeting on 16th inst. It is very desirable that 
members, and, may we say, prospective members—for 
it is they that are most nearly affected—should make 
themselves thoroughly acquainted with the scheme 
before they come to the meeting, and we take this 
opportunity of calling their attention to the memoran- 
dum, which, being bound up with a document that is 
never read, might only too easily be overlooked. 

It would be unfitting to discuss the proposals of 
the Council critically at the present time, but an out 





deg. The weight of metal needed is very little, and the 
condensation so rapid that the rate of transfer is, as 
we have said, ‘oo small to be measured by anything 
but the quantity of water produced, and we repeat that 
<0 long as nothing is available to settle points in dis- 
pute but calculations and formule or assumption, so 
long must questions remain unsettled and dogmatisms 
abound. 


line of the scheme, with a few comments, may be 
given for the benefit particularly of those who are 
looking forward to becoming members of the Institu- 
tion. The Council has recognised that suddenly to 
spring a scheme of the kind upon young engineers 
would be unfair to them, and would disadvantage- 
ously affect the roll of new members. It has therefore 
very wisely decided to bring the scheme into operation 








Turning now to the other side, let us ask what are 
the absolute proofs that enormous quantities of steam 
leak through an engine? Mr. Longland holds that 


be found on page 139. He has, it will be seen, | 
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of age and under, and in the third year and in subse. 
quent years to candidates of thirty years and under. 
This rule, it is true, will have the effect of giving two 
years’ grace to those who, whilst nearing the age limit, 
yet desire to enter by examination; but it will not 
escape notice that, since no examination has to be 
passed after the age of thirty, it is more than pro- 
bable that those who are between twenty-eivht and 
thirty years will wait till they have passed the exayj- 
national age. The scheme must therefore really 
affect much younger men, and they only profit in g 
very small degree by the two years of grace. It would 
almost seem that the case would have been met com. 
pletely by saying that the entrance by examination 
would cease altogether at thirty years of age, but no 
doubt the Council will explain the object more fully 
at the meeting. Following the example of the Insti- 
tution of Civil Engineers, the Council recommends 
that certain examinations should exempt candidates 
from further catechising. With that principle no one 
will disagree ; but there may possibly be room for 
discussion as to which examinations should give 
exemption. With every desire to see the level of 
membership maintained, we cannot forget that the 
power to pass examinations is only too often no more 
than an index of the candidate’s capacity to do 
nothing else, and that many of the most valuable 
men to the Institution would be ploughed by certain 
examiners ; we trust, therefore, that in this con- 
nection a wide policy in the selection of examination 
may be followed. It may be regarded as a very good 
feature that the door to membership is through merit 
and not through examination after the age of thirty 
has been reached. We may hope that by this wise 
provision the influx of experienced young engineers 
will remain unchecked. The subjects proposed for 
examination are divided into three broad classes— 
general knowledge, scientific knowledge, and technical 
knowledge. The first class will require an essay on 
literature, science, technology, or economics and 
workshop organisation, whilst the other two will be 
effected in the usual way by question and answer. 
We see no mention of viva-voce examination, and it is 
possibly thought that the general knowledge essay 
will be sufficiently indicative of the general intelli- 
gence of the candidate. 

Whether any set examination can take the place 

of a full and proper inquiry into a candidate’s capacity 
must always remain a matter for discussion. “It 
may be admitted,” writes Mr. Ellington in a note on the 
Council’s proposition, “ that too great an importance 
is frequently, if not generally, attached to the results 
of examinations, and that it is, after all, the prolonged 
and consistent study with a view to the academic 
training of the candidate, which is of the greatest 
consequence. Nevertheless, the examination is, in 
fact, the only test that is available.” That is a truth 
| which everyone who has ever attempted to devise 
other practical means of discovering a candidate's 
qualifications has found himself faced by. There is 
no test but examination available. It is not, 
however, the intention of the Mechanicals to allow 
the examinations to replace the present requirements 
as to practical training, and it may therefore be re- 
garded rather as an addition to the present require- 
ments than a substitution for them, the object being 
to ensure that the candidate has scientific as well as 
practical training. In conclusion to these few dis- 
jointed notes, of which the sole object is to direct 
attention to the forthcoming debate, we may quote 
the concluding words from the President’s remarks 
on the proposals :—“ The success of the scheme as a 
whole,” writes Mr. Ellington, “ must depend on 
mutual confidence and understanding between the 
Council and the members generally, and it is essential 
for the prosperity of the Institution at this critical 
stage in its history that members should have the 
opportunity of freely expressing their views upon the 
proposals made.” 








LITERATURE. 

Engineering as a Vocation. By Ernest McCullough, 
C.E., David Williams Company, West Thirty- 
ninth-street, New York. 1911. 

Atmost from the first moment that technical educa- 

tion became a cry, and the teaching of engineering 

in schools and colleges an institution, we have 
pointed out that engineers cannot be made without 
practice as well as theory, and that the engineer who 

did not study the commercial aspect of his duties 

would neither deserve or achieve great success in life. 

For many years this view has been denounced, and we 

have had hard things said of us. But engineers and 

contractors did not find the college trained men of 
much use; and they also were told that they did not 
know their own business, were narrow-minded, pre- 








slowly. In the first year it will apply,therefore only 
to candidates of twenty-eight years of age and under, 
in the second year to candidates of twenty-nine years | 





judiced, and un-German. Yet, after all, the truth will 
out, and competent authorities are ranging themselves 
now on our side. The educational pot boils once more, 
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and even the examination system is under a cloud. 
This book is one of the latest criticisms published of 
the methods used for turning out engineers of all 
kinds by the instrumentality of colleges and pro- 
fessors. It is true that Mr. McCullough addresses 
himself to United States colleges and Universities. 
But what he has to say is of very wide application. 
The book is not large—can very easily be read in a 
couple of hours—and we strongly urge its perusal on 
those who propose to train their sons as engineers. 
The author goes down straight to the roots of things, 
and he, so to speak, pulls the fronts out of the colleges 
and lets us see what goes on inside. Take, for 
example, the statement constantly made that what- 
ever might have been the case long ago, in the present 
day a man must have had a college training in order 
that he may succeed as an engineer. Mr. McCullough 
tells us that he canvassed one hundred engineering 
and sixty architects’ offices, and the drawing-offices 
of forty manufacturing establishments, to ascertain 
what percentage of college-trained men were employed. 
They were as follows :—Engineers’ offices, graduates 
30, non-graduates 20; architects’ offices, graduates 
22; non-graduates 78 ; manufacturing plants, graduates 
18, non-graduates 82. Our author gives the reasons for 
the difference, which are highly specialised. We see 
that it has very little to do with the idea that the college 
lifts up the whole professional standard. The demand 
is the result, after all, more of trade exigencies than 
anything else ; and standardisation renders scientific 
training almost valueless, save for a comparatively 
small number of high-class men. “ In manufacturing 
lines much of the work has been standardised, and the 
drawing consists in tracing and making slight altera- 
tions in existing drawings to adapt them to other uses. 
There is very little high-class designing, empirical 
methods developed by many years of practice in a 
specialty, being used. In electricity there is greater 
need of well-trained men than in mechanical work, 
for electrical practice has not yet been fully stan- 
dardised.”’ 

It must not for a moment be imagined that Mr. 
McCullough is opposed to technical or college educa- 
tion; neither are we. We are both opposed to the 
extravagant claims for these things, and maintain 
that the usual courses could be improved, and must 
be supplemented by practical work. Our author is 
clearly a man of large practice, and a member of nine 
of the most important technical associations and 
institutions of the United States; so he can write 
with authority, and does write without fear or favour. 
His account of the difference between the American 
student and the German is well worth consideration. 
The former is taught no respect for his work. The 
German studies for the power that education gives 
him. The American boy studies to enable him to 
earn big money and escape drudgery. 

The picture of American college life is not quite 
pleasing or satisfactory, and our author has little good 
to say of the men who teach or the method of teach- 
ing. ‘“‘ Restlessness, envy, and _ discontent are 
marked American traits, and these in part account 
for the success of so many foreign engineers who 
come to the United States and succeed, even with the 
handicap of having to learn a new language. Few 
teachers in American engineering schools tell the 
truth to their pupils about conditions as they actually 
exist.” This is what Mr. Crane has also stated in 
round terms in an address which we discussed a few 
weeks ago—see _THE ENGINEER, January 26th. 
It is quite clear that Mr. McCullough is 
pessimistic as regards engineering as a vocation. 
“Half the engineering schools in the country could 
be eliminated or turned into low grade trade schools 
with immense benefit to the country.” 

Whether the author’s criticism will or will not do 
any good is open to doubt. It is more than probable 
that it will not in so far as regards the actual working 
of the colleges, which is a very complicated matter. 
Change for the better will come, but very slowly. 
But all books such as this make for betterment. 
There can, however, be no reason to dispute that 
portion of it devoted to the consideration of such 
subjects as ‘“How to Hunt and Hold a Job” and 
“Will it pay to Study Engineering ?’’ The most 
hackneyed social argument of the day is that we are 
going to the wall because we have not Charlotten- 
burg. A perusal of the book will, we think, change 
opinions about German training. Our author says 
that grave mistakes have been made in his country ; 
and for many of them he holds the daily non- 
technical and ignorant Press responsible. He tells 
us, moreover, that the chapter “ Will it Pay to Study 
Engineering ? ’’ was written at the request of an editor 
of a daily paper, who promptly refused to publish 
it. It was submitted to a newspaper syndicate, 
four newspapers and three magazines, none of whom 
would make use of it. He publishes as an appendix 
two scathing articles criticising American science 
teaching from the pages of the Engineering Record 
and the Engineering News. Various suggestions 
will be found in these worth very careful considera- 
tion. But we have said enough we hope to induce 
everyone who is looking to engineering as a career 
for his son or his ward to read Mr. McCullough’s 
book before he makes up his mind. 





SHORT NOTICES. 


Modern Methods of Sewage Purification. By G. Bertram 
Kershaw. London: Charles Griffin and Co., Limited, 





Exeter-street, Strand. 1911.—Mr. Kershaw has for 
twelve years been engineer to the Royal Commission 
on Sewage Disposal, and has therefore had abundant 
opportunity of seeing and experimenting with sewage 
disposal works of every description, and he has brought 
together in this book a mass of material, which will un- 
doubtedly be of value for reference purposes. As might 
be expected, the findings of the Royal Commission are 
frequently quoted, and it must be admitted that the 
quotations made are apposite. Indeed, the volume 
reminds us very much of an annotated edition of the various 
reports of the Commission, with a good deal of added 
matter, and a number of specially prepared drawings, 
many of them excellent. Mr. Kershaw endorses the 
statement that we have many times made that there 
is no “best method of sewage disposal,’’ which can be 
universally adopted regardless of local conditions, and 
urges the necessity of considering each particular case 
of disposal as a problem by itself. He also emphasises 
the fact that many of the failures of sewage works have 
been due to the fact that they have been designed by 
incompetent persons. ‘‘ Knowledge of the first class,” 
he remarks, “is not obtained by flying visits to the works 
of various towns, but by prolonged visits and sustained 
observations in all weathers, and the discussion of various 
points, not only with the managers, but with the men 
upon the works.’ What a lot of trouble would have 
been saved in the past had everyone who has attempted 
to design sewage works had this kind of knowledge! 
The volume runs to over 350 pages, is divided into seven- 
teen chapters and is provided with a well-prepared index. 
We are rather surprised to find no mention of several 
matters which we have looked for, but it was doubtless 
impossible to include everything. 


British Rainfall, 1910. By Hugh Robert Mill. Fiftieth 
annual volume. London: Edward Stanford, 12, 13 and 
14, Long-acre, London, W.C.—This is the jubilee number 
of a most useful annual, and it is a noteworthy fact that 
of the original observers, five still remain, and their records 
appear as they appeared in the first volume. “It is not 
often,” says Mr. Mill in his preface, “‘ that an annual 
publication can boast of the unbroken collaboration of 
five fellow-workers for half a century,” and he adds, 
with pardonable pride, ‘‘ They were five among five hun- 
dred once, they are five among five thousand now.” 
This hardy annual really requires no commendation from 
us. Its usefulness and reliability are extensively known. 
There are in this year’s issue certain alterations which 
should certainly add to the value of the book. For 
instance, there has been a re-arrangement of the ob- 
servation stations in river basins, the county being retained 
as the unit. There is also a chapter on the greatest 
rainfall which may occur on the wettest day in the year, 
and in this has been collected a list of the largest falls 
of rain in twenty-four hours which have been registered 
since the records were commenced. It will surprise 
some people to find that as much as 3-9in. have fallen 
in one day in London. Seathwaite in Cumberland appears 
to hold the record with 8 -03in. on November 12th 1897. 


Elementary Graphic Statics. By W. J. Crawford. 
London: Charles Griffin and Co., Limited, Exeter- 
street, Strand. Price 2s. 6d. net.—This little volume 
is sure to find a cordial welcome from many engineering 
students, draughtsmen and others. The extent to which 
graphic statics is now used in many branches of the pro- 
fession is so great that none can afford to neglect its study. 
The book under notice aims at providing a thorough 
grounding in the principles underlying the subject, and 
| we are of opinion that the author has fully realised his 
| object. The subject of graphic statics appeals to most. 
Its study is pleasant and its use in practice avoids tedious 
and difficult mathematics in many instances. But for 
| all this it is by no means uncommon to find writers on 
| the subject making its comprehension unnecessarily 
difficult, hiding its really practical character under a 
mass of subsidiary academical detail and confusing the 
student more than enlightening him. Dr. Crawford 
has avoided these errors. If his treatment of the subject 
is confined to elementary matters it must be remembered 
that it is just such matters which most engineers require 
to understand. The author’s style of exposition is sin- 
gularly clear, his illustrations are invariably good, and 
the examples which he works out, or leaves the reader 
to work out, are all practical. 


Geological and Topographical Maps: Their Interpre- 
tation and Use. By Arthur R. Dwerryhouse. London: 
Edward Arnold. Price 4s. 6d. net.—This volume is 
described as a handbook for the geologist and the civil 
engineer. The almost uncanny way in which the pro- 
fessional geologist infers from a few observations on the 
surface, the trend and thickness of the strata underground 
has often puzzled the uninitiated. A volume explanatory 
of the methods employed is sure to find a welcome, par- 
ticularly from the civil engineer, the success or failure 
of whose work so frequently depends on the accuracy 
of his knowledge concerning earth structure. The present 
work will be found to satisfy the needs of most. It is 
not merely a collection of rules and precepts. While 
primarily its object is to explain the construction of 
geological and topographical maps, it incidentally is an 
excellent text-book on all branches of practical geology, 
paleontology excepted. Topography by itself is dealt 
with but sparingly, and is introduced primarily because 
of its bearing on the making of a geological map. In 
this respect the title of the book is, perhaps, a trifle mis- 
leading. But otherwise we have scarcely a fault to find 
with it. 

Practical Dynamo and Motor Management. London: 
S. Rentell and Co., 36, Maiden-lane, W.C.—This is a little 
handbook which, as its title implies, provides information 
of a kind which is needed by those who are called upon to 
take charge of dynamos and motors, but who are more or 
less devoid of electrical knowledge. From time to time 
a great many books of this description have been pub- 
lished, and useful little pamphlets dealing with the erection, 
running, and testing of electrical machines are now issued 
by various manufacturing firms. In view of this, it does 
not appear that there is room for addition to this class of 
literature, but, at the same time, the little book now before 
us is very clear and concise, and is well illustrated. Its 
main fault appears to be the entire absence of diagrams 














of connections, and it is not easy to see why these have 





been omitted. Some useful hints are given with regard 
to turning and polishing commutators, insulation testing, 
fault localisation, and so forth, and the troubles common 
to both continuous and alternating-current machines are 
considered. 


Heat and Steam : Notes and Examples on Steam Engines 
and Turbines for Engineers and Engineering Students. 
By 8S. G. Wheeler, Engineer-Lieutenant, R.N. London : 
Edward Arnold. 1911.—This little volume has obviously 
been written in the first place for students, but there is 
not a little of it that the full-blown engineer wiil welcome, 
particularly the section on ‘turbines. Turbines to the 
reciprocating man remain something of a mystery, and 
he will be glad enough to have the simple notes which 
Lieutenant Wheeler gives to fly back to when he feels 
that, as new inventions arise, his conceptions get mixed. 
Indeed, the same may be said of the whole book, for it 
rather aims at the consolidation of foundations than the 
study of superstructures. It is with basal principles that 
the author is concerned, and from end to end of the little 
volume not a single drawing of an actual engine or appa- 
ratus will be found, but only diagrams illustrating the 
principles on which they work. 


Boiler Draught. By H. Keay Pratt. London: Con- 
stable and Co., Limited, 10, Orange-street, Leicester- 
square, W.C. 1911. Price 4s. net.—This is a small 
book which deals in a lucid manner with a subject which 
does not always receive the attention it deserves. It 
is divided into eleven chapters, entitled ‘‘ Draught,” 
“Calculations Relating to Air,” ‘‘ Chimneys,” ‘‘ Construc- 
tion,” ‘ Artificial Draught,” ‘‘ Forced Draught,” “In- 
duced Draught,” ‘‘A Comparison,” “The Application 
of Mechanical Draught for Land Installations,” ‘‘ The 
Application of Mechanical Draught in Marine Practice,” and 
“ The Chemistry of Combustion.” These will serve to givea 
good idea of the ground covered and of the scope of the 
book. The last chapter will be found useful to those 
wishing to commence a study of this part of the question. 
The book is well printed, and the illustrations are, for 
the most part, exceedingly clear. 

A Compendi of Aviation and Aerostation. By 
Lieut.-Col. H. Hoernes. London: Charles Griffin and 
Co., Limited, Exeter-street, Strand. Price 2s. 6d. net. 
—This volume is a translation from the German, and is 
more or less a popular work. It is not a compendium 
in the usual sense of the word, but is more properly 
described as a general sketch of the past history and the 
present position of the art of aeronautics. Balloons, dirigi- 
bles and aeroplanes are all dealt with. It is written in a 
very readable style, and it manages to communicate a good 
deal of information of a practical kind. The author 
has a firm faith in the value of the dirigible balloon, 
and while we cannot agree with him wholly in this matter, 
we are bound to confess that he advances his views very 
ably in the chapter headed “‘ The Machine of the Future : 
Dirigible or Aeroplane ? ” 


The Guide to South and East Ajrica. Edited annually 
by A. Samler Brown and G. Gordon Brown. Eighteenth 
edition. 1911-1912. London: Sampson, Low, Marston 
and Co., Limited.—This useful book has again made its 
annual appearance. It is intended primarily for tourists 
sportsmen, invalids, and settlers, but there is a good deal 
in it, especially regarding mines, which makes it worthy of 
a place on the engineer’s bookshelf as a work of reference. 
Extracts are given of the laws regulating the exploitation 
of minerals and the acquisition of land, as well as official 
statistics of imports and exports, Clear maps, and dia 
grams are scattered throughout the book. 
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Fes. 9, 1919 





THE ENGINEER 











THE 


CHAMBER HALL 


ELECTRIC POWER 


STATION 


Ce tee eee —= 


AT BURY 











GENERAL 





























INTERIOR OF THE TURBINE ROOM 





























THE SWITCHBOARD 


THE CHAMBER HALL POWER STATION, 
BURY. 

THE commencement of the public supply of elec- 
tricity in the Borough of Bury was in November, 
1896. The plant then put to work consisted of 
two Lancashire boilers, 30ft. long hy 7ft. in diameter, 
two 22-kilowatt and two 130-kilowatt generating 
sets. The total capacity was, therefore, 304 kilo- 
watts, and the capital expenditure was some £19,000. 
From time to time the plant was extended until 
in 1907, when the capital expenditure represented 
£91,492, it consisted of six Lancashire boilers—three 
being 30ft. by 7ft., and three 30ft. by 8ft. 6in.— 
two 130-kilowatt, four 250-kilowatt and two 500-kilo- 
watt generating sets—or a total of 2260 kilowatts 
installed. At the end of the latter year it became 
evident that further extensions would have to be 
carried out, and it was decided to erect an entirely 
new station rather than to extend still further the 
existing plant. One of the factors influencing this 
decision was that a site could be acquired which 
would have the following advantages, in all of which 
the original generating station is deficient. 


(1) Coal can be brought by rail direct to the boiler- 


house ; (2) an almost unlimited supply of condensing | 


water is obtainable; (3) land for future extensions 
is available ; (4) the site is in the centre of the supply 
area. 


Accordingly, application was made early in 1908 | 


to the Local Government Board to horrow a sum 


of £72,000, made up as follows :—£55,700 for the | 
|The engine-room is 104ft. long by 69ft. 4in. wide, 


power-house, including the acquisition of land, con- 
struction of buildings, plant, &e.; £6300 for trunk 


mains and transformers to enable the supply to be | 


transmitted to and converted at the original generat- 
ing station; and £10,000 as a provisional amount 


| when these shall be required. 


THE BOILER-HOUSE 


following description and illustrations of the station. 

The area of the site is four acres, and the Corpora- 
tion has an option over a further area for extensions 
The Lancashire and 


| Yorkshire Railway runs close beside the station, 


to be expended in laying down additional mains as | 


and when required The application having been 
granted, the work was proceeded with later on in 
the same year. The new generating station, which 
is called the Chamber Hall Power Station, was to 
have been formally opened on January 10th last, 


and is at a higher level, so that coal can be delivered 
to the boiler-house floor by gravity. The buildings have 
been erected by James Byrom, Limited, of Bury. 


and the boiler-house is 104ft. long hy 64ft. wide. 
These buildings are 37ft. in height from ground 
floor to the top boom of the lattice roof principal. 
The buildings are steel framed, the structural steel 
work having been provided by Baxendale Brothers, 
of Manchester. The roofs are carried on_ lattice 
girder principals, supported by steel stanchions, 
built clear of the walls so as to escape vibration. 
A steel box girder, bolted to steel stanchions, extends 
the full length of the building on each side of the 


but owing to the sudden death in December last of | engine-room, and forms a gantry for the overhead 


the then chairman of the committee, Mr. Alderman 


|R. D. Duxbury, it was decided to postpone anything 
|in the nature of an opening ceremony to a later date, 
|and meanwhile we are permitted to publish the 


crane. The sub-soil being water bearing, it was 
necessary to asphalt all the walls and floors in the 
basement. The chimney shaft, which is 204ft. high 
from boiler-house floor level, is 10ft. in internal 
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diameter, 21ft. 10in. in external diameter at the 
pase and 13ft. 6in. diameter at the top, with an ex- 
treme diameter of cornice of 17ft. 4in. It is lined 
with fire-bricks to a height of 112ft. It is intended 
ultimately to accommodate eight boilers, which will, 
nen installed, be placed four on each side of it. 

It was necessary to build a retaining wall to hold 
up the railway. This wall was described in detail 
in our issue of December 15th last, and need not 
be further referred to here. A railway siding with 
a double set of rails has been run from the main 
Lancashire and Yorkshire line. To carry this siding 
across a road, a steel bridge, 36ft. span and 32ft. wide, 
had to be constructed. The space between the 
retaining wall and the boiler-house provides, as 
explained in the above-mentioned article, the coal 
storage bunkers. The division between the bunkers 
and the boiler-house is constructed of steel sections 
and plates with openings for shoots to the mechan- 
ical stokers and doors for hand firing. The rails 
nearest the building are laid immediately over the 
coal*bunkers, so that the coal wagons which are 
prov ided with bottom doors can be emptied direct 
either into the lower storage bunkers or into the 


wh 











25,000 lb. of water per hour from and at 212 deg. 
Fah. A superheater, having a heating surface of 
600 square feet, is placed between the first and second 
banks of tubes. This is designed to raise the tem- 
perature of the steam by about 150 deg. The work- 
ing steam pressure is 200 lb. per square inch. The 
boilers are fitted with mechanical stokers of the 
coking type, supplied by Thomas Cass, Limited, 
of Bolton. Each stoker supplies half the grate 
area of a boiler, and is adjustable for speed and feed. 
The fuel is supplied from the hopper to the grate 
by pusher plates, and is carried forward by the action 
of the bars. The area of each grate is 100 square 
feet. The mechanical stoker shafting is run in two 
sections by two Siemens three-phase induction 
motors mounted on a steel platform above the firing 
floor. The shafting, though in two parts, is usually 
run coupled. 

A pit is constructed opposite each boiler into which 
a skip can be lowered to receive the ashes as they are 
raked out of the dumping pit of the boiler. An 
overhead runway extends from one end to the other 
above the firing floor, and terminates at the foot 
of an electric hoist, situated opposite the base of the 














































































































































































































































upper bunkers, to which coal shoots are attached. | chimney. The runway carries an electric crab, 
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CROSS SECTION AND PLAN OF THE CHAMBER HALL POWER STATION 


The lower bunkers have a capacity of about 60 tons, 
and the upper bunkers a capacity of about 100 tons. 


It is intended eventually to lay a crossover road | 
beyond the bunkers at the temporary end of the build- | 
| iron hopper, situated on the railway siding. 


ing, to enable empty wagons to pass under and receive 


the contents of the ash bunker, but in the mean- | 
| parts, each part being sub-divided into twenty- 


while a crossover road has been fixed at the entrance 
end of the siding, and the ashes are being used to 


fill up a considerable space which exists between | 


the retaining wall and the main line of the railway 
A weighbridge has been fixed at the entrance 
to take the weight of all wagons entering. An 
electric capstan, with fairleads fixed at intervals 
along the siding, provides a convenient means of 
handling the coal wagons. A light steel roof, with 
patented glazing and supported by the boiler-house 
wall and stanchions carried by the retaining wall, 
has been constructed over the bunkers. 

W e€ can now describe the machinery which has 
been installed. First of all there are three Woodeson 
boilers, supplied by Clarke, Chapman and Co., 
Limited—space being left for a fourth. Each boiler 
has three upper drums, 4ft. in diameter, and three 
lower drums, 2ft. 1lin. in diameter, the upper and 
lower drums being connected together by 399 straight 
tubes, all of which are 14ft. 6in. long and 3in. out- 
side diameter. Each boiler has a heating surface 
of 5100 square feet, and is designed to evaporate 





which lifts the skip and its contents out of the pit 
and delivers the ashes to a receiving hopper from 
which the hoist is supplied. The hoist then lifts 
and automatically discharges the ashes into a cast 


There is a Green’s economiser, divided into two 


four sections of ten tubes each. The heating surface 
of the complete economiser is about 4800 square 
feet. There are two Woodeson double-acting feed 
pumps, each designed to deliver 100,000 Ib. of water 
per hour at a temperature of 110 deg. Fah., against 
a pressure of 200 Ib. per square inch. All the water 
supplied to tle boilers is passed through a Kennedy 
hot-water meter. The feed pipes are arranged on 
the ring system, so that the supply can either be 
direct or through the economiser. A town’s water 
tank holding 16,000 gallons is fixed 18ft. above the 
firing floor. The hot-well tank has a capacity of 
1600 gallons and is fixed in the basement. 

The main steam pipe is 10in. in internal diameter, 
with 7in. branches to the boilers and 8in. branches 
to the machines, and on each of the latter there is 
a separator. ‘Sentinel’ float type steam traps are 
used. 

At the present time there are in~position two 
turbo-alternators, but space is provided for a third. 
Each set is designed to give an output of 2100 k.w. 





continuously. The turbines, which are of the Zoelly 
impulse type with sixteen expansion stages, were 
supplied by John Musgrave and Sons, Limited, 
Bolton. They are provided with speed limiting 
gear on the governor, motor-driven oil pumps for 
flushing the main bearings before starting up, motor- 
driven governor regulating gear controlled from the 
switchboard, and a motor-operated 48in. exhaust 
valve between the turbine and the condenser. The 
governor is designed so as to hold the speed within 
3 per cent. for normal changes of load, and so as not 
to permit of a momentary variation of more than 
1} per cent. with 25 per cent. load variation or of 
more than 5 per cent. with 100 per cent. load varia- 
tion. A runaway attachment comes into play 
if the speed increases 10 per cent. above normal. 

The alternators, which were supplied by Siemens 
Brothers’ Dynamo Works, Limited, generate three- 
phase current at a pressure of 6000 to 6600 volts 
between phases with a periodicity of 50. The 
efficiency of these machines, with a power factor 
of 0-8, is given as 91 per cent. at full load ; 89-5 per 
cent. at three-quarter load ; 85-5 per cent, at half- 
load, and 75 per cent. at one-quarter load. Ven- 
tilation is by means of a fan attached to the rotor. 
The air is drawn in from an inlet in the lower part 
of the machine in the basement, and the outlet 
is at the top. Approximately, 8000 cubic feet per 
minute are circulated. The exciters are connected 
to the main shaft. They are wound for a pressure 
of 220 volts. The speed of the sets is 1500 revolu- 
tions per minute. 

Surface condensers of the Contraflo type are em- 
ployed. They, like the turbines, were supplied by 
Musgraves. Each has a cooling surface of 4300 
square feet, and is guaranteed to give a vacuum of 
28kin. of mercury with a 30in. barometer, with 
circulating water at 60 deg. Fah., and when condens- 
ing 33,000 lb. of steam per hour.. Each turbo- 
alternator has its own set of air and circulating pumps. 
These were supplied by C. Walmsley and Co., Limited, 
of Bury. There are two Edwards’ air pumps, each 
23in. diameter, two double-acting circulating pumps, 
1Sin. diameter, a high-pressure cylinder, 12in. dia- 
meter, and low-pressure cylinder, 20in. diameter, 
all having a stroke of 12in. A small rotary “‘ Albany ” 
pump for circulating cooling water through the oil 
tank of the turbine, and also a small single-acting 
reciprocating pump for removing condensed water 
and oil from the separator are driven by motion work 
from this plant. The steam from the low-pressure 
cylinder of the engine passes through a “‘ Baker ”’ oil 
separator, and thence into the low-pressure end of the 
turbine. Arrangements are made for accurately 
weighing the amount of condensed water. 

Several large reservoirs, having a total surface area 
of about seven acres and supplied from the river 
Irwell, were already in existence about 180 yards 
from the works. Water for condensing is obtained 
from these reservoirs at a point near the inlet from the 
river and is discharged at a point remote from this inlet. 
The water gravitates to the works through a 30in. 
cast iron pipe, and is discharged through a similar 
pipe and wooden flume. . 

The cubicles containing the high-pressure gear 
stand on the turbine room floor, with an operating 
board immediately above on a gallery. The cubicle 
structure is built. up of reinforced concrete slabs. 
The isolating and oil switches are contained in the 
front portion of the cubicles, and the bus bars, instru- 
ment transformers, fuses, and trifurcating boxes in 
the back portion. Each cubicle is provided with an 
iron door with plate-glass panels. The switchgear 
is divided equally into two parts, arranged on either 
side of a centre cubicle containing a main bus bar 
dividing oil switch of large capacity. The bus bars 
can therefore be divided into two halves, isolated 
from each other. One generator, two feeder circuits, 
and a station circuit are connected to the bus bars 
on each side of the dividing switch, and spare cubicles 
are provided for two additional generators and two 
feeders. The switches for the generators, station 
circuits, and bus bar dividers are hand operated only, 
but the feeder oil switches are fitted with adjustable 
overload time-limit trip gear. As the neutral wire 
of the generators is not connected to earth, three 
earth indicating volt meters have been provided. 
The shunt and series regulators for the exciters and 
the alternator fields respectively are placed on the 
gallery floor at the back of the panels. They are 
operated through rods, worm and wheel gear, and 
chain wheels from hand wheels carried by pillars fixed 
at the front of the board. The switchgear and trans- 
former were supplied by Ferranti Limited, of Hollin- 
wood. 

Duplicate extra high-tension trunk mains have 
been laid from the Chamber Hall Power Station to 
the original electricity works. The cables are of the 
three-core type, with shaped conductors having a 
sectional area equal to -15 square inch. These mains 
terminate at an extra high-tension switchboard 
similar to that at the power-house. The trans- 
formers are of the “ Berry ” single-phase air-cooled 
type. They were supplied by the British Electric 
Transformer Company, Limited, of Hayes. Three 
of them are connected up to transform the three-phase 
three-wire¥’supply having a pressure of 6300 volts 
between phases, to a three-phase four-wire supply, 
with 400 volts between phases and 230 volts between 
any phase and the neutral. To convert the extra 
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high-tension alternating current to direct current 
so as to supplement the supply from the existing low- 
tension direct-current steam generating plant, two 
500-kilowatt motor generators have been installed. 
They are of the General Electric Company’s make. 
The direct-current machines of these sets are fitted 
with interpoles, and are designed to give the full out- 
put when working either at a pressure of 440-480 
volts for light and power supply or at 500-550 volts 
for tramway purposes. During light loads this plant 
is used in the reverse direction, and converts from 
direct current to alternating current. The low- 
tension switchgear was supplied by the Switchgear 
Company, Limited, of Salford. 


the coal consumption of the station has been reduced frout 
3-31b. per kilowatt-hour to about 2-9 1b. per kilowatt- 
hour, in spite of the fact that the old type machines are 
still running at peak times or when either of the new 
machines is shut down, the new plant has certainly brought 
about some improvement. 





LIVERPOOL DOCK EXTENSIONS. 








Ir will be remembered that in 1908 the Mersey Docks 

| and Harbour Board promulgated ascheme, Fig. 1, for pro- 
viding a large extension of its present dock system, at a cost 
of about £3,000,000, but owing to the depressed state of 


The buildings of the Chamber Hall Station were | the shipping industry and the stringency of the money 


designed and executed by Mr. A. W. Bradley, A.M. 
Inst. C.E., the borough engineer and surveyor, and 
the power plant was designed by and carried out to 
the specifications and under the supervision of Mr. 
S. J. Watson, M.LE.E., the borough electrical 
engineer. 








NEASDEN POWER HOUSE PLANT ADDITIONS. 





market at that time the scheme had to be shelved. The 


The sill is laid 25ft. below the Old Dock sill. The eon. 
struction of ti.o dock is to be such that it will be ayajj. 
able when required as a graving dock, and will be pro. 
vided with a pumping plant to enable it to be quickly 
adapted to the repair and overhauling of the largest 
steamers. 

The floor will be laid in concrete at a level of 29#¢, 
below the Old Dock sill. There will be provided a centre 
line of keel blocks and side lines of blocks and entrance 
| caisson. The entrance channel at the mouth will pe 
400ft. wide, narrowing down to 120ft., and is being 
dredged to a depth of 27ft. below the Old Dock sill. [t 
will have pitched slopes and dolphins, and with a 10ft, 
tide—the lowest likely to be met with—a minimum depth 
of 35ft. of water will be available. 

In designing this dock, Mr. Lyster had in mind the de. 
| sirability of being able to link it up at some future date 
| with the larger scheme to which we have referred above, 











Mucu interest attaches to the attempt which is being 
made to reduce working costs in the Neasden power-house | 
of the Metropolitan Railway Company, which has an out- | 
put of 160,000 units per day, by the installation of new | 
plant. The plant, which was in service until the | 
policy ot replacement was put in force, consisted of two | 
11,000 volts three-phase 334 cycles turbo-generators of a | 
normal capacity of 5000 kilowatts and three smaller units | 
of a normal capacity of 3500 kilowatts. The turbines | 
were of the British Westinghouse double-flow pattern, the 
smaller machines forming part of the original plant put | 
down in 1904, and the larger units were erected in the | 
years 1909 and 1910. 

The work done by these machines was satisfactory, | 
but it was realised that the coal consumption, which aver- 
aged about 3-31b. per kilowatt hour, was higher than | 
should be the case with modern plant. It was therefore | 
decided partially to re-equip the station, and a contract | 
was placed with the British Westinghouse Electric and | 
Manufacturing Company, Limited, for the replacement of | 
the whole of the turbines by machines of the impulse | 
type of Rateau design, and the re-winding of the smaller | 
generators for a normal capacity of 5000 kilowatts each. | 
The Metropolitan Railway Company asked for guarantees | 
as to the steam consumption at a load of 5000 kilowatts | 
under normal conditions as to steam pressure and super- | 
heat and with condensing water at 82 deg. Fah., on the basis | 
of 14 lb. per kilowatt hour. The new specification for the | 
turbines was that each should be capable of dealing with | 
an output of 7000 kilowatts steady load, with momentary | 
variations up to 9000 kilowatts. They are to work at a 
normal speed of 1000 revolutions per minute, and their | 
maximum load is to be obtained with a steam pressure of 
165 lb. per square inch above atmosphere. The steam | 
consumption at overload and underload is stipulated to be | 
as follows :—6250 kilowatts—14-3 Ib. per kilowatt-hour ; | 
one-half load—3750 kilowatts—14-3 lb. per kilowatt- | 
hour; one-third load—2500 kilowatts—15-0 Ib. per kilo- | 
watt-hour. The figures include the loss in the alternator | 
field winding and exciter, but not the power required to | 
drive the air and circulating pumps. The normal steam | 
pressure at the turbine stop valves is stated to be 175 Ib. | 
per square inch, superheated to 540 deg. Fah., but | 
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Fig. 1—ORIGINAL SCHEME FOR 


proposals included a half-tide dock and two branch docks, 
which were to be capable of accommodating the largest 
vessels afloat, Fig. 1. Owing to the rapid developments 
that have since taken place in the building of monster 
steamships, the Board felt constrained to provide the 
necessary accommodation for them by a less ambitious 
scheme. It was therefore decided in the summer of 
1910 to adopt an alternative scheme, submitted by Mr. 
A. G. Lyster, the Dock Board’s engineer, to construct 
an entirely new dock of sufficient size to take the largest 
vessels likely to be built for some time to come. This 
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LIVERPOOL DOCK EXTENSION 


Referring again to Fig. 2, it will be observed that there 
is a large area of occupied land between the new dock 
and the Hornby Dock, which is at present -the most 
northward of the existing system. This site the Mersey 
Docks and Harbour Board have now decided to 
make use of for a new group of large docks. 
It is intended ultimately to connect the half-tide dock 
with the entrance to the new Gladstone Dock shown 
in Fig. 2. The projected docks will include a vestibule 
or half-tide dock with a river lock entrance, 870ft. long 
by 130ft. wide, and a sill 30ft. below the Old Dock sill. 
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Fig. 2—REVISED SCHEME FOR LIVERPOOL DOCK EXTENSION 


the steam may be either saturated or superheated to 600 
deg. Fah. 

Two of the reconstructed units have now been in opera- 
tion a sufficient period for some idea to be formed of their 
average performance. They have not yet undergone the 


official test, so that their steam consumption cannot be 
accurately stated. Judging, however, from the fact that | 


dock, called the Gladstone Dock, is making rapid strides | The foreshore in front of the entrance will be lowered to 
towards completion, and it is expected that it will be suit the sill level, and the river wall will be pinned and 


ready for service in the summer of 1913. 
As will be observed from the accompanying plan— 
Fig. 2—the dock is situated north of the Rimrose River 


wall, Seaforth, and is 1020ft. long, or nearly 140ft. longer | 
than the Olympic, and at the entrance its width is 120ft. | 





faced. The cost of this portion of the work is set down 
at £1,378,000. To provide access from the new half- 
tide dock to the Hornby Dock, Old Dock system, another 
lock, 645ft. long by 90ft. wide, will be made. The sills 
will be 20ft. 6in. below the Old Dock sill, and the estimated 
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cost £204,600. The half-tide dock will provide the means 
of communication with the two new branch docks, Glad- 
stone Dock No. 1 and Gladstone Dock No. 2. No. 1 
dock will have a double-storey shed on the north side, 
1295ft. long by 100ft. wide, and another shed, 1465ft. 
by 150ft., on the south side. The cost of this dock is 
set down at £881,000, and it will have an area of 13 acres. 
The second branch dock will have an area of 12} acres. 
On the north side it will have a double-storey shed, 1265ft. 
Jong by 100ft. wide, and on the south side a shed 1295ft. 
long by 100ft. wide. The cost of this dock will be 
£740,000. 

The work on the new dock was commenced in Sep- 
tember, 1910. The embankment enclosing the site was 
completed in January, 1911, and the tide was shut out 
and the work on the foreshore commenced. The next 
step was the excavation of the trenching for the walls. 
This is completed, and the concrete walls, averaging 
about 69ft. deep to the foundations, are now finished, 
as well as the entrance walls. The deepening of the 
fairway by dredging is well advanced, and the work of 
excavation of the body of. the dock has been commenced. 
There are 520 men employed on the works. ‘The contract 
for the pumping machinery was placed about a fortnight 
ago. There are to be five sets of 54in. pumps of the Worth- 
ington centrifugal pattern, driven by vertical four- 
cylinder two-cycle Diesel engines, running at 180 revolu- 
tions per minute. The engines will be supplied by Messrs. 
Carels Fréres, Ghent. 





DOCKYARD NOTES. 


Tue legend speeds of the Moltke now vary from 29-7 
down to 27-25—a very material variation! Not impos- 
sibly, the German authorities have reasons of their own, 
and are not anxious to have it known exacily what the 
ship can do, 





THERE is a great deal of mystery as to the designed 
horse-power and speed of the Moltke. It has been given 
as low as 50,000 horse-power and 25-5 knots. It has 
also been given as high as 88,000 and 28 knots, and of these 
two, probably one is too low and the other too high. 
The low figures are given in the semi-official Nauticus 
and also in the T'aschenbuch, but they hardly agree with 
the semi-official reports of the horse-powers reached on 
the trials. 


One explanation of the discrepancy may just possibly 
be found in German patriotism. It may be remembered 
that when the Tacoma class was being built in the United 
States with absurdly low powers, it was officially given 
out that “it was hoped that the patriotism of the con- 
tractors would lead them to give the ships a great deal 
more power” than they were paid to provide! Possibly 
in Germany the same thing obtains. But whatever the 
explanation, it is quite clear that a firm like Blohm and 
Voss was utterly unlikely to fail to produce the contract 
speed. Consequently, the present problem is—What 
was the Moltke’s contract speed ? We may take it for 
granted that a ship able to develop 80,000 horse-power 
was not contracted for at 50,000. But beyond that a 
deal of mystery obtains. 





THE types of water-tube boilers adopted for the warships 
launched and laid down during the past year (1911), as 
given in our tables a few weeks ago, are as follows :— 
Yarrow, 33; Babcock, 18; Schulz - Thornycroft, 8 ; 
Thornycroft, 5; Miyabara, 5; Niclausse, 3; Blechynden, 
3; Belleville, 2. For a few other ships the type has not 
yet been decided, but the proportion of these figures 
cannot be materially altered. 


THERE are many interesting points about the uses of 
the various boilers. Babcock and Wilcox and Yarrow 
are, of course, far ahead of any other maker in power, as 
well as in number. The horse-power of Yarrow boilers 
amounts to 737,400 and that of Babcock to 485,000, 
from which it will be seen that the average size of the 
Babcock is a little bigger than that of the Yarrow. The 
Babcock, too, is used exclusively for big ships, whereas 
Yarrow is suitable for either large or small vessels, and 
thus has a larger field to work in. The average horse- 
power of Babcock ship is 27,000, of Yarrow 22,300, and, 
excluding two cruisers, one of 80,000 and the other of 
70,000 horse-power, the latter comes down to about 18,000. 
This is accounted for by the fact that Yarrows have four 
vessels of only 1100 horse-power and two of 8000, and 
others of 15,000 and 18,000, whereas Babcock and Wilcox 
have nothing less than 24,000. On the other hand, for 
our two new high-speed cruisers, the Princess Royal 
and the Queen Mary, by a long way the most powerful 
warships laid down, Yarrow boilers are to be employed. 


SENSATIONAL reports have been current recently con- 
cerning the new battleship Orion, which is said to roll very 
heavily indeed. This has been attributed in many quar- 
ters to the fact that all five of her heavy gun turrets are in 
the centre line. There is no reason, however, to suppose 
that this has much, if anything, to do with it, as the U.S. 
Delaware, of very similar design, hardly rolls at all. The 
old turret ships Devastation and Thunderer, which carried 
such armaments as they had in the centre line, were some 
of the steadiest ships in the Navy, whereas the Inflexible 
and other ships of that type, which carried their big guns 
echeloned on either quarter, rolled a great deal. 


THE new battleship recently laid down at Devonport 
Will, it is stated, be called the Marlborough. Rumour has 
it that the Portsmouth battleship will be named the Duke 
of W ellington. 


_ AN ambitious naval programme has just been proposed 
in Norway. It consists of eight coast defence destroyers, 
six destroyers, forty torpedo boats, twelve submarines, 
our gunboats, and some auxiliary vessels. 





THE 32,000-ton floating dock recently launched by 





Swan and Hunter and Wigham Richardson, Limited, is 
expected to arrive at Chatham some time next month. 


THERE has been a certain amount of criticism lately as 
to the speeds of the small German cruisers, which are 
alleged to fall off very rapidly. It has been advanced 
against the criticisms that the Bremen, which made 
23-2 knots on trial, made a cruise of 2600 miles from Mon- 
treal to Hayti last September, and maintained an average 
speed of 23 knots over the whole cruise. A remarkable 
performance if true. Some may doubt whether she carries 
coal enough to have rendered it possible. 








COLLIERY FINANCES. 


IN our correspondence columns we print a letter 
from Sir Hugh Bell entitled the ‘Coal Trade 
Situation.”” In that letter reference is made to 
passages in a speech delivered by Sir Hugh at the 
ordinary general meeting of the Horden Collieries, 
Limited. These passages are printed below. :— 

I am going to ask you to consider another proposition, and for 
that purpose I am going to lay before you not the proceedings 
of the company for the period of eleven years and two-thirds 
which it has been in existence, but for the last twelve months, 
because it comes more clearly home to us. The total receipts 
for the twelve months were £468,174. That is the total amount 
we have received for all commodities of every kind that we have 
sold—coals, coke, bricks, and so on; items like transfer fees 
and all the little things which are totalled in the amount I have 
named. That is the total amount that has been disbursed as 
follows :— 





£ 
0 RE Se eee ae ee ee 
Salaries and directors’ fees has LNT Re. dae ee oe 7,673 
Royalty rents ae 5 ale Aga 


» Railway dues, cottage rents, stores, rates, agency, 


ottice and other administrative expenses : 129,078 
Calls by Durham coal trade associations .. .. .. 3,351 
£421,588 


More than half the total of your receipts has gone to pay 
wages to men in your employment. You see less considerably 
than one-tenth of the amount of wages bill has been paid in 
royalties, and I mention this fact because people very often 
think if we could only do away with royalty rents we could pay 
very much larger wages. Your salaries, which are often the 
subject of comment, do not amount to 2 per cent. of the wages 
bill. Directors’ fees amount to about another 1 percent. So that 
salaries and directors’ fees together do not amount to 3 per cent. 
of your wages. 

Then as to calls by the Durham Coal Owners’ Association. 
These are made incumbent upon us, because you are bound, in 
response to the demands of the men, to adapt yourselves to 
collective bargaining. Delicate machinery is necessary for the 
purpose, and for that machinery you have to pay. In that 
item, however, is also included items that you have had to pay 
for stoppage of work, which corresponds to the amount which 
the men have had to pay on their side. That adds nothing to 
the productive quality of your industry ; on the contrary, it is 
pure loss to both parties. And the total that remains after you 
have deducted this expenditure from the receipts is £46,585, 
and out of that you have paid £16,312 for interest on debentures, 
&c., and you have £27,228 for dividend. 

There are those who say it would be an easy thing for the pro- 
prietors of such an undertaking as this to give a handsome 
increase to the men in their employment. But I would have 
you observe that if you had given a 10 per cent. increase of wages 
to the men almost the whole of that £27,000 which we are asking 
you to divide would have disappeared. I think it becomes 
clear that those persons who are urging owners of such under- 
takings as this to give up their dividends to the men in their 
employment are making proposals which cannot possibly be 
fulfilled. It is holding out a hope which cannot be realised, and 
those who are urging it upon the public at large are urging them 
to dwell in that most disagreeable of all residences—a fool’s 
paradise. I cannot speak too strongly on the subject, and I feel 
it is incumbent upon everybody who has an opportunity of 
expressing himself on matters of the kind to make it clear to the 
best of his ability as to what the real circumstances of the case 
are. 

Now, there is one other thing to be said about this, and that 
is that the total amount of your receipts (£468,174) is much less 
than it ought to be, because your colliery is not yet fully developed, 
and, consequently, not drawing as large a quantity of coal as 
we hope it will before long. The quantity you have drawn 
during the last twelve months is 1,124,289 tons. I hope before 
long we may be able to speak of very much larger drawings, 
and then there may be larger sums with which to deal. But 
these larger sums will have to be divided rateably, and it will be 
quite impossible—it would be very unwise—for anybody occupy- 
ing the position I do to hold out any serious hopes that a con- 
siderable increase in wages can be got by diminishing the profits 
which our company earn. You find comparisons drawn and 
comments made upon other undertakings—I will aot mention 
any by name, but plenty will occur to you throughout the county 
—where much larger dividends are said to be declared. But 
when you come to examine into the facts you will find they do 
not substantially differ from those I am laying down before you. 

We have the advantage here of speaking with regard to an 
undertaking which produces nothing but coal, which has nothing 
but coal from which to derive gain. We have a trifling quantity 
of bricks, but nothing to be taken into account. We have 
nothing to sell but the coal we work. Our colliery has been, we 
believe, laid out on the most modern lines. It contains every 
modern contrivance for economy in working ; we have adopted 
the best methods for labour saving in getting the coal. In every 
respect it may be said to be—I will not say a typical—but rather 
a favourable example of what a colliery should be ; and yet all 
the result I am able to offer to the shareholders to-day is a piti- 
able 4 per cent. 

That is unquestionably a bitter disappointment to us all, 
and had it been likely to continue so low for all time none of us 
would have dared to ask you to put your money into it. Ido 
not believe it will continue for all time, unless, indeed, the Legis- 
lature is going to interfere so desperately with enterprises of this 
kind as to stop any further development of the coal trade in the 
county of Durham. Ever increasing burdens are laid upon us. 
It appears to be thought that our backs are broad enough to 
bear any load, and that because our money is invested we cannot 
escape. But there is a limit. Capital will be withheld from 
such undertakings, the enterprises of the county of Durham, the 
enterprises of the North of England, and, indeed, of England 
generally will cease to grow, and bitter suffering will, I believe, 
be inflicted upon all those who are connected with those great 
industries of which you are the root. The first sufferers will be 
that great body of workmen to whom falls so large a share of the 
proceeds of industry 

I hope the shareholders will not think I have gone into 
matters which are not proper subjects for such a meeting as the 
present. It has always seemed to me that we have been too 
unready to place the facts of the case before the public, and that 
if they. were better informed—had better knowledge—they 
should be less likely to make mistakes which are now being made. 
That must stand my excuse for having troubled you with this 
long and rather complicated statement. 





I should like, in conclusion, to add that this is not by any 
means the first time I have made an analysis of this sort. I have 
done it over and over again. I have precisely the same figures 
in my bag with regard to another large enterprise of which I am 
director, and my examination has always produced the same 
result. The only difference between you and such other enter- 
prises is this, that you have a large period of unproductiveness, 
namely, the five years during which you were developing the 
colliery. Gradually that proportion will become smaller, and 
the 3.66 per cent. will become bigger and bigger, because the 
unproductive time will grow smaller in proportion; but the 
substantial result is the same everywhere. Of the total gross 
income of such undertakings as this, half or thereabouts is paid 
to living men in the employment of the company ; 10 per cent. 
or thereabouts goes to the provision of profits and the main- 
tenance of the works—depreciation and so on—and the other 
40 per cent. in round figures goes to the payment of all the other 
persons who are employed in the supply of stores, in the adminis- 
tration of the works, in the carriage of minerals, and of that 
40 per cent. about half will be found to be labour. You therefore 
get something like 70 per cent. of the total outgoings of any 
enterprise paid for labour either directly by the undertakers 
themselves or indirectly through those with whom they deal. 
You will see therefore that a very small increase in the labour 
bill—say, 10 per cent.—will take away seven-tenths of the 
amount that remains for the undertakers, and the remaining 
three-tenths is not enough to induce you to continue te put 
your money to such enterprises. I have to move the resolution 
with which I began, and to ask my friend Mr. Whitwell to 
second, 
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THE WATER SUPPLY OF THE WITWATERSRAND. 
By D. C. Lerren, M. Inst. C.E. 

Tue works described in this paper serve an area of 365 square 
miles. Seven municipalities and seventy-three mining com- 
panies take water from the Board. The Rand lies at a consider- 
able elevation, and divides the streams flowing to the Orange 
River and the Atlantic from those which flow to the Crocodile 
River and the Indian Ocean. ‘The gold-bearing conglomerates 
of thedistrict dip to the south; they are overlaid by volcanic 
rocks, and still farther south by dolomite, from which the 
present supply is obtained. ‘The catchment area of the Klip 
River valley, above the Board’s wells, is about 308 square miles, 
the average rainfall being 29.5in. per annum. The Klip River 
valley has for many years been regarded as a possible source 
of supply for the Rand ; other schemes had been considered, but, 
owing to various reasons, none passed the preliminary stage. 
The scheme now described includes reservoirs and distributing 
mains on the Rand, and a rising main from Zwartkopjes, where 
there is a central pumping station. The supply is obtained 
from fifteen shafts and five bore holes sunk, with two exceptions, 
in pairs, the units forming a pair 110ft. apart. In most cases 
bore holes were sunk in the first instance from the level of 
standing water, and sometimes yielded an adequate supply ; 
in other cases a shaft was sunk and headings were driven, using 
the permanent pumping plant to keep down the water. Head- 
ings were driven by native labour to intersect water-bearing 
fissures, where these were not met with in shafts, and all bore 
holes were torpedoed to improve the yield of water. 

The well pumps are of the bucket-and-plunger type, driven 
by rods and bell cranks from a head gear and motor placed 
centrally between each pair of pumps. The fly-wheels on the 
crank shafts of the head gears weigh about 4 tons each, and a 
considerable saving in cost was effected by constructing them of 
reinforeed concrete from material on the spot. 

The water pumped from Zwartkopjes to the summit at 
Turffontein Nek, gravitates to the pumping station at Village 
Main Reef. Here, up to 100,000 gallons per hour can be 
pumped to Yeoville Reservoir against a head of 270ft.; of the 
remainder, part is taken by mining consumers before reaching 
Village Main Reef, and the balance_is distributed east and west 
along the Rand. To accelerate the delivery eastward, steam 
pumping plant, capable of delivering 200,000 gallons hourly 
against a head of 80ft is provided The pumping engines are 
of the Worthington duplex, triple-expansion type, with 
pneumatic compensators, driving the high-lift pumps direct off 
the crossheads and the low-lift pumps off the tail-rods of the 
high-pressure plungers ; the latter pumps can be readily con- 
nected or disconnected. There are also several small electri- 
cally driven pumping stations, drawing supplies, in all about 
500,000 gallons daily, from wells. The rising main from 
Zwartkopjes is constructed of 27in. and 29in. welded steel pipes, 
with both riveted and Kimberley collar joints. The lower 
portion of the pipe is strengthened by steel wire binding. The 
length from Zwartkopjes to the summit is about 6} miles, divided 
into four sections by reflux valves of special construction for high 
pressures. Expansion joints are provided, and the pipes are 
protected by a bituminous coating ; precautions are also taken 
against sand cutting. The distribution system comprises 
133 miles of steel mains, averaging 14jin. in{diameter. Pro- 
vision is made against subsidence over mine workings. The 
whole of the water delivered{to consumers is measured. 

The average hardness of*the Zwartkopjes supply is about 
19 parts per 100,000 ; this is reduced to 14 parts by the addition 
of hydrate of lime, a solution of which is added to the water 
entering the settling tanks from the wells. As much as two 
parts of iron per million is found in the water from some of the 
wells which afford the most copious yield. Growth of weed is 
prevented in these cases by adding one part in three millions of 
copper sulphate ; while the oxide formed as soon as the water is 
aerated is removed by passage through a cinder filter Owing to 
the occasional presence in summer of B. coli, probably due to 
insect sources, it is desirable to have means of sterilising the 
water. This is done by the addition of 7} lb. to 15 Ib. of chloride 
of lime per million gallons. 

The works described were carried out mainly by local con- 
tractors, under the direction of the author, material being pur- 
chased in England under separate contracts. The total cost was 
about £900,000. 

Particulars are given of the working of the plant and the 
cost of dealing with the water. Thus, during the first half of 
1910, the difference between the water pumped and water sold 
was about 6.2 per cent. and a total of 172 million gallons per 
month, and with about 10} million gallons in circulation, in 
mains and reservoirs. During the second half of 1910 the 
average demand rose to 235 gailons per month, and the cost of 
pumping and delivering water to the consumers was 73d. per 
1000 gallons. Adding to this fixed charges on Rand Water 
Stock—paid by direct contribution from the municipalities and 
producing mines—which amounted to Is. 4.84d., the total cost 
of water was 2s. 0.34d. per 1000 gallons. 


INVESTIGATIONS RELATING TO THE YIELD OF A 
CATCHMENT AREA IN CAPE COLONY. 
By E. C. Bartierr, M. Inst. C.E. 


The objects of this paper are to render available the results 
of rain and river gaugings taken over some years on a moun- 
tainous area in Cape Colony, to indicate the large variation 
in the intensity of rainfall over small areas in mountainous 
districts, and to emphasise the necessity of taking gaugings of 
river discharge for at least twelve consecutive months, in ordei 
to obtain a reliable approximation to the available yield of the 
catchment area. Reference is made to the physical features of 
the catchment area of the Berg River and of the most important 





* Abstracts of two papers read at the ordinary meeting of the Institu- 
tion on Tuesday, the 6th February, 1912, 
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tributary near its source, namely, the Wemmers Hoek River, on 
the catchment area of which these investigations were made. 
The mountains forming the watershed of the Wemmers Hoek 
River attain a height in places of over 5000ft. above sea level, 
the level of the river where it emerges from the catchment area 
of 344 square miles being 800ft. above sea level. 

Rainfall records at three valley gauges were obtained for 
nearly four years, and at later dates additional rain gauges were 
erected, so that for nearly a year readings were obtained at 
twenty-six gauges. The method of computation of the mean 
rainfall is described, and a comparison is made of the results 
obtained at different dates. A plan of the catchment area shows 
the position of and the computed mean rainfall at each gauge ; 
the mean rainfall varying from 40in. to 210in., and the com- 
puted mean rainfall over the whole area being 76in. The 
gauge weirs erected across the Wemmers Hoek River are 
described. Figures are given showing the maximum, minimum 
and mean rates of river discharge. Attention is called to the 
rapid increase in the rate of river flow which is caused by rain, 
and to the equally rapid decrease of flow after the flood has 
reached its maximum. The effect of underground storage is 
considered, and an attempt is made, first by comparison of the 
results obtained on this and on a small and comparatively non- 
absorptive catchment area, and secondly, by an examination of 
the Wemmers Hoek River discharge during the wet season, to 
obtain the effect of the underground storage on the river dis- 
charge at the commencement and termination of the wet 
season and on the dry-weather flow. The daily river discharge 
during three dry seasons is shown in diagrams, and the same 
curve is plotted on each of these diagranis to show approximately 
that portion of the river flow during these periods which was 
due to water derived from the winter rains but retained by the 
natural storage of the ground until the summer months. An 
examination of these diagrams and of the rainfall and river 
discharge shows that of the rain which falls during the six dry 
months only a small percentage flows off the carchment area. 

The author advances the opinion that on this catchment area 
and on others similarly subject to five or six months of low 
rainfall and high evaporation, an estimate of the yield should be 
based on a consideration of the rainfall of the six wet months, 
more than on the yearly rainfall. Further, he does not consider 
that the assumption of an arbitrary number of inches of rainfall 
as a deduction from the losses due to absorption and evaporation 
is applicable except in temperate countries like England, where 
the rainfall is fairly evenly distributed throughout the year. 
An analysis is made of the rainfall during the six months of the 
wet and dry seasons of a certain year, which shows that during 
the twelve months the distribution of the rainfall was exception- 
ally unfavourable for the production of a yield in a normal 
proportion to the amount of rain which fell, and, based on this 
analysis, an estimate is made of the average yield that may be 
expected from the catchment area during the driest three con- 
secutive years. 

The quantity of compensation water to be provided, as deter- 
mined by the Cape Legislature, is stated, and the author believes 
that this is only the second case in Cape Colony where the com- 
pensation for the extraction of water for domestic purposes has 
been provided otherwise than by money payments. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 

BatrerRsEA PotyTecHNic.—Battersea Park-road. 
of Artificial Iluminants,” Mr J.S. Dow. 7.30 p.m. 

NORTHAMPTON INSTITUTE ENGINEERING Society.—‘‘ Radio- 
telegraphic Detectors,’’ Mr. W. Gilbert. 5.45 p.m. 

PuysicaL Society or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington. Presidential Ad- 
dress. Professor A. Schuster, F.R.S. 8 p.m. 

British FouNDRYMEN’s AssOcIATION.—Cannon-street Hotel, 
E.C. “ Brass: Its Manufacture and Practical Applications,’ 
Mr J. Edwards, of Royal Arsenal, Woolwich. § p.m. 

Roya Institution or Great Brirarn.—Albemarle-street, 
Piccadilly, W. ‘Very High Temperatures” (with Electric 
Furnace Experiments), Mr. John Allen Harker, F.R.S. 9 p.m. 

THE INsTITUTION OF MUNICIPAL AND County ENGINEERS. 
—Room 13, Caxton Hall, Westminster. Metropolitan District 
Meeting. Discussion on the following paper, which will be 
taken as read,‘‘The Relation of Modern Road Surfacings to 
Fish Life,” Mr. W. J. A. Butterfield. 7.30 p.m. 


SATURDAY, FEBRUARY 10ru. 

Roya InstirutTion oF Great Brirain.—Albemarle-street, 
Piccadilly, W. Lecture II., “‘ Franz Liszt ’’ (Centenary), Sir 
Alexander C. Mackenzie. 3 p.m. 

INstTrruTIioN OF Exrectricat ENGINEERS.—Scottish Local 
Section. Banqueting Hall, The Grosvenor, Gordon-street, 
Glasgow. Annual smoking concert. 7.30 p.m 

Tue Nort oF ENGLAND INSTITUTE OF MINING AND MECHANI- 
caL ENGINEERS.—Wood Memorial Hall, Newcastle-on-Tyne. 
The following papers will be open for discussion :—‘* The Ad- 
vantages of Freezing as a Method of Sinking through Heavily 
Watered or Difficult Ground,” Mr. William Brumwell Wilson ; 
** The Microscopical Examination of Coal and its Use in Deter- 
mining the Inflammable Constituents Present Therein,’ Mr. 
James Lomax; “The Working of the Thick Coal Seams of 
Upper Silesia,” Mr. Berent Conrad Gullachsen. The follow- 
ing paper will be read or taken as read :—** Miners’ Baths,” 
Messrs. H. F. Bulman and W. B. Wilson. 2 p.m. 


MONDAY, FEBRUARY 12ru. 


Junior InstiruTIoN oF ENGINEERS.—Architectural Asso- 
ciation, 18, Tufton-street, Westminster, S.W. ‘‘ Bridges,” 
Mr. Paul Waterhouse. 

Royat Scorrish Society or Arts.—117, George-street” 
Edinburgh. ‘‘ The Science of the Organ” (Keith Lecture I.)- 
Mr. C. Norman Kemp. 8 p.m. 

THE INsTITUTE OF MARINE ENGINEERS.—58, Romford-road, 
Stratford, E. Presidential Address and presentation of awards, 
by the Marquis of Graham, C.B. 8 p.m. 

Tue INstTitvTION OF MECHANICAL ENGINEERS.—Storey’s- 
gate, St. James’s Park, S.W. Graduates’ Lecture, “ Recent 
Researches at the National Physical Laboratory,” Dr. J. E. 
Stanton. 8 p.m. 

Tue Instirure or Sanitary ENGINEERS.—Royal United 
Service Institution, Whitehall, S.W. “‘ Hospitals and Sanatoria 
and their Relation to Tuberculosis.” Mr. A. A. H. Scott and 
Mr. F. C. Davies. 8 p.m. 

TUESDAY, FEBRUARY l3ru. 

MANCHESTER GEOLOGICAL AND MINING SocieTY —Queen’s 
Chambers, 5, John Dalton-street. Manchester. ‘‘ A Dust Fuel 
Boiler and its Uses,” Mr. Hugh Vaughan Hart-Davis. TIllus- 
trated by Lantern Slides. 4 p.m. The Council will meet at 
3.15 p.m. 

Tue InstirutTion oF Civit ENGINEERS.—Great George- 
street, S.W. papers to be further discussed :—‘‘ The Water 
Supply of the Witwatersrand,” Mr. Donald Calder Leitch ; ‘“ In- 
vestigations relating to the Yield of a Catchment Area in Cape 
Colony,” Mr. Edward Cecil Bartlett. 8 p.m. 


WEDNESDAY, FEBRUARY l4ra. 
CARPENTERS’ Hatit.—London-wall, E.C. ‘ The Sculptor’s 


“* Colour 








Royat Society oF Arts.—John street, Adelphi, W.C 
“Gem Engraving,’ Mr. Cecil Thomas. 8 p.m. 

Tue AssociaTION OF ENGINEERS-IN-CHARGE.—St. Bride’s 
Institute, Bride-lane, Fleet-street, E.C. ‘Steam ‘Turbine 
Machinery.” Mr. A. A.W. Wynne. 8 p.m. 

Tue InstirutTion or AUTOMOBILE ENGINEERS.—The Institu- 
tion of Mechanical Engineers, Storey’s-gate, S.W. ‘* Causes 
of Failure in Ball Bearings,” Mr. G. F. Barrett. 8 p.m. 

Tue Instirution or ExLecrrican ENGINEERS.—Birmingham 
Local Section. English Theatre, The University, KEdmund- 
street, Birmingham. ‘* Automatic Reversible Battery Boosters.” 
Mr. R. Rankin. 7.30 p.m. 

INsTITUTION oF ELECTRICAL ENGINEERS.—Yorkshire Local 
Section. The University, Leeds. Discussion on a _ paper, 
“ Residence Tariffs,” Mr. A. H. Seabrook, will be opened by 
Mr. 8. Z. de Ferranti. 7.15 p.m. 


THURSDAY, FEBRUARY lodrs. 

CarRPENTERS’ Hatu.—London-wall, E.C. Lecture on ‘‘ The 
Nile in Harness,” Sir R. Hanbury Brown, K.C.M.G. 8 p.m. 

Ipswich ENGINEERING Society.—Museum, High-street, 
Ipswich. ‘“‘ The Internal Combustion Engine: A Review of 
Modern Practice,” Mr H. C. Phillips. 8 p.m. 

FRIDAY, FEBRUARY lé6rx. 

Tue Norrxampron InstirutE ENGINEERING SocieTy.— 
“Water Turbines.” Mr. D. Cue. 5.45 p.m. 

BatTeRSEA PoLYTECHNIC.—Battersea Park-road. 
tical Lighting Problems,” Mr. J. S. Dow. 7.30 p.m. 

Royav Institution oF GREAT Brirarin.—Albemearle street’ 
Piccadilly. * The Road: Past, Present and Future,’’ Right 
Hon. Sir John H. A. Macdonald, F.R.S. 9 p.m. 

Tue Institution or Civit ENXGINEERS.—Students’ Section. 
Great George-street, S.W. The Vernon-Harcourt Lectures 
on “ Works for the Prevention of Coast Erosion,’ Mr. W. T. 
Douglass. 8 p.m 

Tue Institution oF MECHANICAL ENGINRERS.—Storey’s- 
gate, St. James’s Park, S.W. The Annual Report of the Council 
and a note by the President on the proposal for examinations 
will be read and discussed. $ p.m. 


“ Prac- 





SATURDAY, FEBRUARY 17ru. 

THE STEPHENSON Society.—Visit to the London and South- 
Western Railway’s Running Sheds at Nine Elms. 3.15 p.m. 

Junior IxstiruTion or ENGinters.—Annual Dinner at the 
Hotel Cecil Commendatore G. Marconi in the chair. 6.30 
for 7 p.m. 

THURSDAY, FEBRUARY 22np. 

CarRPeENTERS’ Hauui.—London-wall, E.C. ‘“‘The English 
House from the Normans to the Tudors,” Mr. W. H. St. John 
Hope. 8 p.m. 

FRIDAY, FEBRUARY 23rp. 

Ture Instirution or Civin ENGINEERS.—Students’ Lecture. 
Great George-street, S.W. ‘The Vernon-Harcourt Lectures 
on “ Works for the Prevention of Coast Erosion,” Mr. W. 'T. 
Douglass. 8 p.m. 

SATURDAY, FEBRUARY 24ru. 

Tue Instirution or Locomotive ENGiNneERs.—St. Bride 
Institute, Bride-lane, Fleet-street, EC. ‘“‘ Electric Welding as 
Applied to Locomotive Repairs.” Mr. T. Scott Anderson, of 
Sheffield. 6.45 p.m. 

MONDAY, FEBRUARY 267TH. 

Tue InstiruTe oF Sanitary ENGINEERS.—Caxton Hall, 
Westminster. “Sanitary Building Construction.”’ Professor 
H. Adams. 8 p.m. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Iron Trade Improvement. 

THE improvement which has developed in the iron 
trade of South Staffordshire and the Birmingham district 
is clearly reflected in the return of production and selling prices 
for the closing two months of last year issued since last report 
by the Midland Iron and Steel Wages Board. The total pro- 
duction of the seventeen selected rolled iron-making firms is 
shown to have been 45,673 tons. This is the largest make for 
any closing two months for several years past. It compares with 
37,375 tons in November and December of 1910, 31,672 tons in 
1909, 30,903 tons in 1908, 36,813 tons in 1907, and 37,965 tons 
in 1906. More gratifying still is the increase which appears 
in selling prices. The net average of all classes of iron taken 
into the account, such as bars, hoops, sheets, strips, and 
plates, is returned at £6 13s. 34d. per ton, which compares with 
£6 10s 5d. for the two preceding months and £6 7s. 10d. for 
November and December, 1910; indeed, it is the best average 
since the early summer of 1908, when the figure was £6 16s. per 
ton. Thanks to the increased output in the second half of last 
year, the total production of the mills and forges for the year 
shows a substantial advance on preceding periods. The aggre- 
gate for the twelve months works out at 243,310 tons, or an 
increase of 24,463 tons, or 11 per cent., compared with 1910, 
and of 44,200 tons, or 22 per cent., compared with 1909. 


Winter and Trade Hindrances. 
The week which has elapsed since last report was 
written has been a terrible experience for trade. Frozen water- 


—— 


The ironworks and engineering yards are doing the; 
best to struggle through with orders, but delays “4 
execution and transport are very serious, and new buying 
is restricted. Prices, however, are very firm in all directions 
and seem likely to keep so. Makers of best bars have no diff; 
culty in commanding £8 10s. per ton, and merchant bars ke 
dearer at £7 2s. 6d. to £7 5s., delivered Birmingham — Commo, 
bars for nut and bolt making and similar work are ¢6 ite 
and to secure early delivery £6 16s. 3d. has frequently to “4 
paid. Hoop iron is £7 10s.; gas tube strip, £7 2s. 6d. to £7 5. 
per ton; and slit nail rods, £7 16s.: while North Staffordshir, 
bar iron is £7 5s. at outports. Galvanised sheet makers 
ask £11 12s. 6d., f.o.b., but the case in the spelter market ‘a 
generally against their getting above £11 10s. 


Pig Iron. 

The pig iron producers are all busy, alike in South 
Staffordshire and in the competing districts of Derbyshire 
and Northampton and Nottingham, and they are indisposed 
to book much ahead at present prices, fuel and labour uncer. 
tainties exercising a restraining influence upon producers 
Prices are fully maintained at :—Forge pig iron, Staffordshiry 
common, 51s.; part-mine, 54s, to 55s.; best all-mine forge 
85s.; foundry, 90s.; cold blast, 120s.; Northamptonshire, 53s 
to 54s.; Derbyshire, 55s. to 56s.; North Staffordshire forge, 
55s. to 56s.; best, 61s. to 62s, : 


Steel Trade. 

Steel makers in this part of the kingdom keep very 
busy, and they have learned with satisfaction this week of the 
decision of the Scotch steel makers to refuse the demand of 
the shipbuilders for the withdrawal of the rebates scheme, 
The announcement that Scotch plates and angles and channels 
and sections are to be immediately raised 5s. per ton, bringing 
them into line with Cleveland and Staffordshire, gives unalloyed 
gratification at the local steel works, where the Scotch decision 
was, indeed, anticipated. Staffordshire tank and ship quality 
plates are now £7 5s. to £7 7s. 6d. per ton; angles, £6 Lbs, 
(basis); flats and channels, £7; tees, £7 2s. 6d.; and bars 
(flats), £7 per ton. Joists have been raised locally 5s. per ton 
in common with the Associated makers’ prices of this class of 
product in other parts of the country, and the price now becomes 
£6 12s. 6d, to £6 15s. per ton, according to size of order. 


Birmingham’s Tramway Rails Contract. 

By forty-three votes to twenty-nine the Birmingham 
City Council has this week rejected the Tramways Committee's 
recommendation for the purchase of German rails and fish-plates, 
accepting instead the tender of Walter Scott, Limited, of Leeds 
whose price is nearly £1700 higher. The German figure was 
£11,460, and the Yorkshire price £13,155. ‘There was a difference 
of nearly £1 per ton between the tenders. It was pointed out 
in the discussion that in a precisely similar case the Highways 
Committee of the London County Council is just now recom. 
mending the purchase of Yorkshire rails costing £26,592 in 
preference to German rails costing £22,565. In 1903 and again 
last year considerable consignments of German rails were pur. 
chased by Birmingham, and are well spoken of, but on this 
occasion the “* home industries ’’ people have got their way. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
Mancuester, Thursday. 
A Quiet Market. 

Wuitst there was a good average attendance on the 
Iron Exchange on Tuesday, business in pig iron was on the 
quiet side. While there was no quotable change to note in price 
sellers again showed a dispesition to grant concessions for firm 
orders. Finished iron steady, and there is a strong feeling to 
note in steel. Copper is quiet, and late rates are about main- 
tained. Sheet lead steady. English tin ingots unchanged. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 56s. to Stis. 64.; 
Staffordshire, 57s. 6d. to 58s.; Derbyshire, 57s. 6d.; | Northamp- 
tonshire, 58s. 4d.; Middlesbrough open brand, prompt, 58s. 4d.; 
Jannary-March, 58s. 10d.;  Seotch: Gartsherrie, 64s. tid. to 
65s.; Glengarnock, 62s. 6d. to 63s.; Fglinton, 62s. to 62s. 6d.; 
delivered Manchester. West Coast hematite, 67s. to 67s. 6d; 
East Coast ditto, 66s. to 66s, 6d., both f.o.t. Delivered Hey- 
sham: Gartsherrie, 62s. 6d. to 63s.: Glengarnock, 60s. td. to 
61s.; Eglinton, 60s. to 60s. 6d. Delivered Preston: Gart- 
sherrie, 63s. 6d, to 64s.: Eglinton, 61s. to 61s. 6d.; Glengarnock, 
61s. 6d. to 62s, Finished iron: Bars, £7 5s.; hoops, £7 12s. 6d.; 
sheets, £8 15s. Steel: Bars, £7 to £7 10s.; Lancashire hoops, 
£7 12s. 6d.; ditto Staffordshire, £7 17s. 6d.; sheets, £8 45. to 
£8 10s.; boiler plates, £8 to £8 5s.; plates for tank, girder and 
bridge work, £7 7s. 6d. to £7 10s.: | English billets, £5 15s.; 
foregn ditto, £5 7s 6d, to £5 10s.: cold drawn stee!, £9 7s. tid. to 
£9 12s. 6d. Copper :. Sheets, £77; tough ingots, £66 10s. to 
£67 ; best selected, £67 to £67 10s. per ton. Copper tubes, 94d.; 
brass tubes, 7jd.; condenser, 8{d.; brazed brass tubes, 9}d.; 
rolled brass, 7}d.; brass wire, 7Jd.; brass turning rods, 7}d.; 
yellow metal, 6jd. per pound. Sheet lead, £19 15s. per ton. 
English tin ingots, £198 per ton. Aluminium, £69 to £65 per ton. 












The Lancashire Coal Trade. 
The coal trade is disorganised, and prices are so very 
irregular that it is impossible to give quotations. Demand is 
undoubtedly greater than the supply. 


Cheshire Brine Bill. 

At a meeting of the Runcorn Urban District Council 
held a few days ago it was decided te contest the Cheshire Brine 
Bill, which is about to be promoted by Mid-Cheshire authorities 
It will be remembered that this Bill aims at preventing the 
removal of brine from the centre of the county to the seaboard 
by an underground pipe. If the Bill hecomes law, it is felt 





ways between the collieries and the consuming works, the 
thermometer below zero, snow and fog, accompanied by the 
most severe North-East blizzard for many years, produced 
a state of misery and helplessness all over South Staffordshire 
and in the Birmingham district that enormously hindered | 
business. Coal supplies were largely cut off—those by water 
wholly so—and numbers of the ironworks had either entirely 
or in part to come to a stand. Happily, before the middle of 
this week the thaw set in, and on Birmingham Exchange this 
(Thursday) afternoon it was reported that the canals are again 
open, but the supply of fuel continues inadequate to the works’ 
needs, and the execution of contracts for all sorts of iron and 
steel is being delayed. The congestion of traffic on the loca 
railways and the inadequacy of rolling stock placed at iron- 
masters’ and traders’ disposal is unrelieved, and the position has 
been rendered still more acute by the terribly severe weather. 


Iron Tube Prices Increased. 

At a large meeting of the English wrought iron tube | 
trade in Birmingham this week, it was resolved to advance 
prices by common agreement so as to harmonise with the Scotch 
makers. The new discounts become :—Gas tubes, 75 per 
cent.; water, 724; steam, 70; and boiler, 65 per cent. Gal- 
vanised tube discounts are 10 per cent. less than foregoing. 


Iron Trade Prices. 
With climatic”and railway traffic conditions as severe 
as those which the district has just passed through, there is 





Craft,” Mr. T. Stirling Lee. 7.45 p.m, 





little to be reported this week in the way of new business, 


at Runcorn that two of the largest works in the district would 
have to be closed. 


Subsidences at Northwich. 

Owing to the brine pumping operations in Northwich, 
subsidences are frequent. The Urban Council is now confronted 
with the necessity of raising the High-street 2ft. Sin., in order 
to prevent it falling below the level of the river Weaver. The 
road was raised ten years ago, but since thon has sunk nearly 
3ft. It is hounded by business premises which will have to 
be raised correspondingly. Under the Brine Pumping Vom 
pensation (for Subsidence) Act, compensation is paid for all 
work actually rendered necessary by the subsidence of build: 
ings, but no compensation is paid in respect of road subsidences. 


Railless Tramears for Northwich. 
The Marple District Council has considered the pro- 
posal of the Stockport Corporation to run railless trolley cars 
to Marple, and has decided to oppose the Bill. 


New Oxygen Works on the Mersey. 

There is now in course of erection at Bromborough 
Port on the Mersey, a large new works for the manufacture of 
oxygen. The plant includes two gas engines of 1750 brake 
horse-power each, with Mond gas and recovery plant, and it 
is estimated that these will give sufficient power to produce 
200,000,000 cubic feet of oxygen and hydrogen per year. The 
works are being erected for the Knowles Oxygen Companys 
Limited, Wolverampton. 
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Barrow-tn-FuRNESS, Thursday. 


Hematites, 

Business in the hematite pig iron market for this dis- 
trict is quiet. There is not that amount of life in the demand as 
was the case a little time ago, and the new contracts coming to 
hard represent only a small tonnage, and any disposition there 
was to increase the make of iron to meet a prospective fuller 
request has been cut down. There are some twenty-four fur- 
naces in blast, and the whole of the make is being disposed of, 
and, at the same time, makers are pretty well off for orders 
and are sold forward to some extent. It is expected that there 
will be more life in the market shortly. The labour troubles 
are not having a soothing effect on trade generally. Makers are 
quoting 67s. per ton net f.0.b. for parcels of mixed numbers of 
Bessemer iron, and special sorts run up about 70s. per ton. The 
warrant market is quiet again, and little or no iron is being suld. 
Sellers are quoting 63s. 6d. per ton net cash. The stores of 
warrant iron represent in the aggregate 50,852 tons. 


Iron Ore. 

The iron ore trade is much the same. There is a good 
steady demand for ore not only on the part of local smelters, 
but also from outside users of ore,.and prices are well maintained. 
Good average sorts of ore are quoted at 15s., and the best quali- 
ties are at 23s. 6d. per ton net at mines. Spanish ores are in 
steady request, and best qualities are quoted at 22s. 6d. per ton, 
delivered to West Coast furnaces. No Spanish ore came into 
Barrow last week. 


Steel. 

Steel makers are busily employed in the rail depart- 
ments, and are maintaining a good output of material. Heavy 
sections are receiving most attention. From the Barrow works 
deliveries are being made to home and colonial buyers, most 
of the overseas rails going to Liverpool for re-shipment. The 
demand for rails is steady, with room for much improvement 
Heavy sections are quoted at £5 15s. to £5 17s. 6d. per ton. 
Light rails at £7 5s, and heavy tram rails at £7 per ton represent 
quict business. The wire and hoop mils at Barrow are pretty 
well employed on bars, Xc., mostly. n bars are a fair trade 
only, and the current quotation is £5 2s. 6d. per ton. Steel bars 
of ordinary class are at £6 5s. per ton. There is a brisk all- 
round demand for steel shipbuilding material, but all local 
orders are being placed outside the district. Vickers’ require- 
ments are at the present time greater than ever they have been. 


Shipbuilding and Engineering. 

These trades present no new features. On Monday 
last Vickers launched a submarine for the British Navy. She 
is the first of the “*‘ EE” class put into the water. She will he 
driven by heavy oil engines, and be fitted with disappearing 
quick-firing guns. There is a great difference between this craft 
and the “ A 3,” which was sunk last week, the strides made 
in construction heing wonderful. Several other submarines 
are being made at Barrow, the builders haviny received addi- 
tional work from the Admiralty. 


Fuel. 

The demand for coal is good, and prices are higher at 
13s. 6d. to 17s. 6d. per ton for good steam sorts. Domestic coal 
runs up from 17s. 6d. to 28s, 4d. per ton delivered. East Coast 
coke is quoted at 22s. 6d, per ton, and South Wales coke at 21s. 
per ton delivered. 


Shipments, 
The shipping trade is quict. Exports are small. 
A fair tonnage of oil of various sorts is being imported into 
Barrow. This is a trade that has been wonderfully developed 
during the past few years, and further extensions are in process 
in the dire-tion of making oil from the raw material at new 
works on the shores of Walney Channel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

THE railway traffic delays, to which we have alluded 
previously, are still causing a great deal of Joss and inconvenience, 
and in most cases manufacturers have had to curtail operations 
through this cause. On the whole however, there has been 
some improvement this week, and it is expected that the rail- 
way companies wil be able to handle the traflic better now that 
the coa! scare has subsided, for it was chiefly owing to the rush 
for coat that the sidings hecame congested. In colliery circles 
it is stated that the negotiations on the minimum wage question 
have proceeded quite satisfactorily, and, although a good deal 
will have to be left to individual management, it is fully antici- 
pated that all the differences will he solved without recourse to 
a strike. Despite this confidence in coal trade circles, the 
general opinion amon, manufacturers is very unsettled, and the 
prevailing nervousness is hampering forward business, But 
for this unsettlement, the trade outlook would be very promising, 
‘or all branches of the local steel and iron trades are active. 


Steam Coal. 

A firm tone characterises the steam coal market. The 
demand for shipment is well maintained, and collieries are, on 
the whole, well supplied with orders. Many of the local works 
have been obliged to draw on their stocks, owing to the irregular 
way supplies have come through trom the collieries. Best hards 
are very firm for contracts at 10s. to 10s. 6d. per ton at pits. 
Steam nuts are still relatively dearer, and collieries with any 
supplies available for prompt delivery have been able to dispose 
of them at advantageous prices, from 10s. to 13s. per ton being 
quoted for land sales. 


Slacks. 
Not much alteration can be noted in the slack market. 
The demand remains very steady, and for the most part prices 
aie unchanged. Best. washed smalls fetch in the open market 
from 8s. to 8s. 6d., and seconds from 7s. 6d. to 8s. 


House Coal. 

The house coal trade has felt the shortage of wagons 
very acutely, although in ali branches outputs and deliveries 
have been restricted from the same cause. The wintry weather 
of the past few days has firmed the market, but the effect was 
not very pronounced owimg to the fact that the public had 
already stocked heavily. In most cases the panic prices of a 
month or so ago have disappeared. and business is on a much 
more normal basis. The best descriptions of fuel are scarce. 
Ordinary house coal is 18s. 6d to 14s. 6d per ton at pits, with 
inferior sorts from 12s. 6d. to 13s. 6d. per ton. 


Pig Iron. 

Surprisingly little movement occurs in the pig iron 
market, but this is very largely due to the unstable character 
of Cleveland warrants, consumers deferring purchases until 
the outlook is clearer. In addition, it must be remembered 
that local consumers are mostly well bought. At the same 
time, stocks at the works are low, partly the result of active 
working and partly owing to the difficulty in getting supplies 
through. Makers in both Lincolnshire and Derbyshire are 
holding prices firm. Hematite pig iron is a somewhat dull 
market, despite the big local consumption. Quotations :— 
Lincolnshire, No. 3, 54s.; ditto, forge, mottled and white, 53s.; 








ditto, basic, 54s.; Derbyshire foundry, 54s. to 55s.; ditto, forge, 
52s., all per ton, delivered Sheffield 0: Rotherham. East Coast 
hematite mixed numbers are offered here at 72s. 6d. to 73s. 6d. 
net, according to delivery. Bar iron, £7 5s.; high-carbon 
billets, £6 15s. to £7 5s.; basic billets, £6. Scrap steel is in much 
the same position as pig iron, the promise of better sales and 
prices having failed to be realised. On the other hand, wrought 
iron scrap is scarce and stiffly quoted. 


The Steel Trades. 

Full employment continues in the heavy branches 
of the steel trades, including the railway material section. 
The rolling mills are exceedingly busy. There is an increased 
demand for forgings and castings and general engineering 
requisites, Locomotive and wagon builders are ordering 
largely, the steel being wanted urgently. File makers have 
commenced the year with practically full employment, owin 
to the enlarged home demand. The output of high-spee 
steel is not quite so large, American pei 8 having fallen off 
of late. Both in the cutlery and electro-plate industries, the 
orders carried over from last year and colonial indents suffice 
to keep the operatives busy. The local Association of Master 
Silversmiths has lately discussed the growing practice of large 
distributing houses insisting on the goods they sell being marked 
with their own names and not those of the manufacturers, 
but no decision has been come to. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THe amount of business transacted this week in 
Cleveland pig iron has been smali, but consumers bought so 
freely in the earlier part of last month that makers’ book. are 
still well lined with orders, and will be for some con-iderable 
time, even if no further contracts of importance are entered into. 
The quantity of iron that is available for sale for early delivery 
is at present very moderate, and thus there 's no pressuro to 
sell. Nevertheless, though the position of producers is generally 
satisfactory, it is found impossible to ‘nerease prices or even 
impart steadiness to them. Warrants advance for a few days 
and then fall back again, so that there is a continual game of 
see-saw, which is against consumers making up their minds 
about purchasing for forward delivery. The market con- 
tinues to be dominated as regards the determination of the prices 
of Cleveland pig iron by the speculators in warrants, and their 
operations have kept values down, notwithstanding that almost 
everything is in favour of quotations rising. Good trade is 
general both at home and abroad, stocks are being reduced, 
most works are employed to their fullest capacity, and prices 
are improving in nearly all branches of the iron and steel in- 
dustries, as well on the Continent and in America as in this 
country. Yet it appears impossible to strengthen the prices 
of Cleveland pig iron, and they are something like ls. 8d. per 
ton below the best rates of last month The labour unrest 
has a good deal to do w‘th the weakness in the prices of C eve- 
land pig iron, and some think that there wil! be no substantial 
improvement in this respect until industrial peace becomes 
assured, more particularly in the coal trade. This unrest 
strengthens the position of the “bear”? party amonz the 
speculators. Cleveland warrants closed on Wednesday at 
49s, 14d. cash buyers, but on Monday were as !ow as 48s. 10d. 
No. 3 Cleveland G M.B. pig iron rose to 49s. 6d. per ton for 
prompt f.o.b. delivery ; No 1 was at 53s. 6d.; No. 4 foundry 
and No 4 forge at 49s; and mottled and white at 48<. 9d. 
The supply of all qualities of Cleveland pig iron except No. 3 
is hardly equal to requirements, and relatively better prices 
are being realised for them than are forthcoming for No. 3. 
The stock of the latter is, however, being reduced both in 
makers’ hands and in the public stores. 


Hematite Pig Iron. 

A lull in the sales of East Coast hematite pig iron 
must be reported, but that was to be expected after the large 
amount of business done last month. Makers are very weil 
off for orders, and are delivering all the iron they are producing : 
indeed, most of them have to record some decrease in their 
stocks, which are, however, only small. Mixed numbers have 
this week been in a few cases sold by second hands for prompt 
delivery at 66s. per ton, but 66s. 6d. is the price for delivery 
in the latter half of the month, and makers are not prepared 
to accept less, there being no pressure to sell. For March 
delivery 67s. to 67s. 6d. per ton are quoted. 


Iron-making Materials. 

Of late the imports of foreign iron ore have been 
comparatively small in this district, partly on account of the 
bad weather at sea, but that having become better, steamers 
discharging ore cargoes have been numerous: in fact, over 
twenty vessels have this week been discharging ore at Middles- 
brough wharves at the same time. A good supply of foreign 
ore is much needed, for stocks at the works have recently gone 
uncommonly low. The merchants’ quotation for Rubio ore 
delivered at Tees wharves has been kept at 21s. 6d. r ton, 
and less cannot well be taken, especially as the rates of freight 
have gone up again ; in fact, 6s. per ton is again the rate from 
Bilbao to Middiesbrough. The production of coke has been 
reduced, ovens having been put out, because it became more 
profitable to sell the coal for export than to convert it into 
coke. Thus 14s, could be obtained for the coal and only 17s. 
for the furnace coke. Coke made from coal so dear as that 
could not be profitably sold under 20s. But 1J7s. is all that 
can be got for it. There is not much to be offered for sale, 
because producers have contracts running for nearly all they 
can turn out during the current half-year, and only a few odd 
lots come on the market. 


Manufactured Iron and Steel. 

The orders booked by manufacturers of finished iron 
and steel are such as would keep the mills in full work for the 
greater part of this year, but deliveries have this week had to Le 
somewhat curtailed, because outdoor operations at the sh‘p- 
vards have had to he suspended on account of the inclement 
weather. Never have the steel manufacturers had such a large 
production to record, especially of rails, plates and angles, and 
the prospects are that this will he kept up. The advanced prices 
are fully maintained and they can be realised. The realisation 
of the higher prices of shipbuilding material last month has 
induced the Scotch manufacturers to advance their quotations 
5s per ton this week. Steel chip plates are at £7 5s. per ton, 
steel ship angles at £6 17s. 6d , bas'c steel bars at £6 10s., Siemens 
steel bars at £7, stee: hoops at £6 15s . steel joists at £6 12s. 6d, 
all Jess 2§ per cent. There is a better inquiry for steel rails, 
and the general price asked fo: heavy sections ‘s £5 15s. per ton 
net f.o.b. Exports of finished iron and steel were last month 
less than in the previous month, as well as in the corresponding 
month last year. The quantity shipped in January th’s year 
was 57,082 tons, against 65,049 tons in December and 61,296 
tons in January, 1911. Nearly 29 per cent. of the manufactured 
iron and steel shipped went to India 12,434 tons; Australia 
took 7994 tons, and South America 7143 tons. 


Improvements at Local Steel Works. 

The failure of the Germans in securing the order for 
tramway rails required for the Birmingham tramways has 
directed attention to the fact that the steel manufacturers in 
the North of Engiand are all fully supplied with work, and were 





not in a position to compete for the order. They are already so 
well booked that they could not have executed the order in the 
stipulated time. The production of steel on Teesside is to be 
increased. Bolckow, Vaughan and Co. are abandoning the basic 
Bessemer process, and will substitute the open-hearth system, 
at a cost of £250,000, it is caleulated. The North-Eastern Steel 
Company, which has worked the basic Bessemer steel process 
ever since the works were established in 1881, will gradually 
substitute open-hearth furnaces for the present melting plant. 
The Cargo Fleet Iron Company is committed to the expenditure 
of £110,000 on enlargement of. plant. A third blast furnace is 
being bu'lt, also another Talbot steel furnace. and ultimately 
its works will produce 4000 tons of steel, of which 2500 tons will 
be in the form of rails. The Eston Sheet and Galvanizing Com- 
pany, a new private concern, will start works, and carry on the 
businesses of manufacturers of steel and iron sheets and plates, 
founders, engineers, &c. 


Labour Troubles in the Shipbuilding Industry. 

The difficulty which has sprung up relative to the dis- 
charge note system at the shipyards, and which threatened to 
cause a stoppage of work, has been this week, at any rate, tempo- 
rarily removed, for at a conference between the Shipbuilding 
Employers’ Federation and the representatives of the men’s 
unions under the shipbuilding agreement, it was agreed “ that 
the present system as regards discharge notes be discontinued 
pending the question of the non-completion of contracts by piece- 
workers being remitted to the various employers’ local associa- 
tions and local representatives of workmen with a view to devis- 
ing a method which will meet such difficulties in a manner equit- 
able to the employers and workmen. The employers, however, 
desire the discharge note system to continue in force for time- 
workers—mostly members of the Boilermakers’ Society. Some 
friction has sprung up between the employers and the Boiler- 
makers’ Society because of the action which has been taken by 
the latter to bring the apprentice ironworkers in shipyards 
under their control, that being directly contrary to the shipyard 
agreement, which provides that an apprentice is not to belong 
to any trade society except for the purpose of benefit, nor is he 
to be interfered with in any way by any trade society. The em- 
ployers emphatically protest against this action on the part of 
the Boilermakers’ Society, which they regard as provocative 
of trouble. They hope the Boilermakers’ Society will take 
such steps as will remove the present menace which overhangs 
the shipbuilding industry. 


Coal and Coke. 

The coal trade has suffered a good deal from the severe 
weather which has been experienced this week, and operations 
have been interfered with at the collieries. The demand for 
house coal has been above the normal, as, indeed. it was all through 
January, because householders were getting in stocks in January 
in view of the threatened general strike, and this week they have 
been drawing up their stocks, but still had to call for more than 
the ordinary supplies. The bad weather at sea and the snow on 
the land has greatly hampered deliveries of both coal and coke. 
But the high prices nevertheless are well maintained, best 
Northumberland steam coals at 13s. 6d., and seconds at 12s 6d., 
while best Durham gas coals are firm at 15s-, and seconds at 
13s. 6d., all f.o.b. Best coking coals realise 14s., and coking 
smalls 13s., while Durham ordinary bunkers are at 13s., and best 
at 14s. Foundry coke is at 18s. to 19s. f.o.b.; furnace coke at 
17s., delivered Middlesbrough ; and gas coke at 15s. 9d. to 16s. 
The wages of Northumberland miners are advanced this week 
1} per ceut. An endeavour is being strenuously made on Tyne- 
side to get the North-Eastern Railway Company to increase the 
facilities for coal shipping in Tyne Dock, and a deputation has 
waited upon the chief officials of the eompany. The directors 
in their half-yearly report state that in order to meet the in- 
creased requirements of the coal export trade they will construct 
a riverside quay at Tyne Docks. They are erecting new coal 
staiths at Dunston-on-Tyne, and at Middlesbrough are 
increasing the bunkering facilities very considerably. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Reduced Business in Warrants. 

THE Glasgow iron market was in a dragging condition 
during the greater part of the week, with a comparatively small 
business done. Recurring and serious labour disputes are 
given as the main cause of the depression Contracts and busi- 
ness arrangements generally have been rendered very difficult 
by these unsettling troubles, and the almost complete stoppage 
of the shipping trade of Glasgow for nearly a fortnight by the 
dockers’ strike has had a very unfortunate effect as regards both 
imports and exports. Cleveland warrants have sold since last 
report at 49s. 34d. or 48s. 10d. cash, 49s. 6d. one month, and 
50s. Id to 49s. 7d. three months. Transactions have also been 
noted at 49s 5d. for delivery in eighteen days, 49s. 3d. nineteen 
days, and 49s. 4d. to. 49s 6d. two months. Threatened trouble 
in the foundry trades, which it is hoped will now be averted, 
has reduced the demand for Cleveland iron in Scotland, the 
arrivals in the past month showing a decrease of 16,800 tons, 


Scotch Pig Iron Trade. 

The output of Scotch pig iron is maintained as before, 
there being 85 furnaces in blast, compared with 86 at this time 
last year Both local and export demand has been quiet. 
Foreign shipments in the past week were reduced by the dock 
labourers’ strikes, being only 1537 tons, 1907 tons being dis- 
patched coastwise, and the total of 3444 tons compares with 
4633 tons in the corresponding week of last year: The prices 
obtained for Scotch pig iron during November, December and 
January have been found by the official accountant of the Con- 
ciliation Board to warrant an advance of 2} per cent. in blast 
furnacemen’s wages, which will continue for a period of three 
months. Notwithstanding the present dulness of trade, prices 
are well maintained, Free at ship at Glasgow, Monkland No. 1 
is quoted 59s.; No. 3, 57s. 6d.; Carnbroe, No. 1, 62s. 6d.; No. 3, 
58s 6d.; Clyde, No. 1, 64s.; No. 3, 59s.; Calder, No. 1, 64s. 6d.; 
No 3, 50s.; Gartsherrie, No. 1, 64s. 6d.; No. 3, 59s. 6d.; Sum- 
merlee, No 1, 64s 6d.; No. 3, 60s. 6d.; Langloan, No. 1, 65s.; 
No. 3, 60s.; Coltness, No. 1, 82s. 6d.; No. 3, 60s.; Eglinton, at 
Ardrossan or Troon, No. 1, 58s.; No. 3, 57s.; Glengarnock, at 
Ardrossan, No. 1, 65s.; No 3, 60s.; Dalmellington, at Ayr, 
No. 1, 59s.; No. 3, 57s.; Shotts, at Leith, No. 1, 65s.; No. 3, 
60s.; Carron, at Grangemouth, No. 1, 65s. 6d.; No. 3, 60s. 6d. 
per ton. 


Hematite Ore and Pig Iron. 

Imports of hematite ore are much reduced owing to the 
want of discharging facilities at the different harbours. The 
arrivals since the beginning of the year have been compara- 
tively small amounting only to 44,890 tons, compared with 
114,350 in the corresponding period of 1911. While there is a 
large current consumption of hematite pig iron, supplies of pig 
iron seem sufficient under contracts formerly arranged. Cur- 
rent inquiry for Scotch hematite pig iron has been quiet, and 
merchants are quoting 68s. to 68s. 6d. per ton for delivery at 
West of Scotland steel works. 


Malleable Iron Tending Dearer. 

The makers of malleable iron are busier than for a long 
time past. They have hardly any foreign competition to meet 
at present, and their produce has been turned out at moderate 
prices, which have attracted consumers. Within the last week 
or two there has been a tendency to hold for improved prices, 
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For new work the quotations have been on the basis of £6 7s. 6d. 
to £6 10s. for crown bars, and in some cases 2s. 6d. to 5s. more 
money is now mentioned. It is generally admitted that malle- 
able iron has been selling hitherto at comparatively low prices. 


Advance in the Price of Steel. 

Several weeks have elapsed since a proportion of the 
Scotch steel makers held the view that prices ought to be put 
up, seeing that an advance had been made in prices in E-.gland. 
Delay occurred in consequence of meetings which were aeld with 
representatives of shipbuilding consumers on the revates ques- 
tion. The shipbuilders desired that the rebsaics should be 
withdrawn, so that they might be free to «eal with makers or 
merchants as it suited their purpose, and as had formerly been 
the practice. The conferences that took place were of the most 
friendly character, and there was a rasposition on both sides 
to arrive at a satisfactory agreemer.c. The great difficulty in 
the way is understood to have bven that the Scotch makers 
have felt themselves committed «vo the rebate system because of 
the extent to which it has beea adopted in England : and there 
appears to have been a feeiing that it would be ungracious 
for the Seotch makers to s.bandon the system, as it was from 
them that it originally emanated. So it has been decided that 
the rebate system shall -ontinue, and the makers agreed this 
week to advance prices 53. per ton. They now quote angles £7, 
ship plates £7 7s. 6d., burs £8, and boiler plates £8 2s. 6d., all 
subject to the usual 5 per cent. discount for delivery in Clyde 
district. There will, of course, be a deduction of 5s. per ton to 
those consumers who undertake to observe the terms of the 
rebate arrangement. Export prices have also been advanced 
5s. per ton. 


Pipes and Tubes. 

The cast iron pipe trade has been quiet for a consider- 
able time. An order for pipes for the extension of Inverness 
Waterworks has gone past the Scotch founders to Cochrane 
and Co., of Middlesbrough, the cost being £6870. 
stood that the matter was practically determined by the easier 
and cheaper shipment from the Tees. The reduction of dis- 
counts and consequent increase in prices of tubes made this week 
was much required, and the general impression seems to be that 
prices are still moderate. 


The Coal Trade. 

There has been very little business in coal shipments 
at Glasgow this week, work being suspended at the docks owing 
to the dock labourers’ strike. Business in steam coal is conse- 
quently much reduced, and f.o.b. prices are quoted nominally 
without change. An active trade has been proceeding 
in house coal for home use, and prices are so far maintained. 
Supplies of coal, however, are becoming more plentiful, and it 
has not been found convenient to raise prices to manufacturers 
to the extent that was anticipated. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Week’s Business and State of Trade. 


THE steam coal trade last week was somewhat quiet, 
irregularities continuing for prompt loading. Colliery owners 
made a strenuous effort to keep prices up, but buyers showed a 
manifest design to restrict dealings until the National Confer- 
ence had taken place of colliery owners. In some instances 
some concessions were made to buyers so as to get wagons 
released, but it was intimated that a return of pressure was 
likely, and concessions must only be regarded as temporary. 
On Saturday there was considerable business done, and twenty- 
six vessels were cleared at Cardiff with a dispatch of about 
70,000 tons of coal, but the conditions this week were diversified 
by the snow blizzard and ice ; the coal tips were stopped by the 
frost, and despite the efforts to keep the hydraulic appliances 
from freezing, only a few of the coal tips could be worked. 
Washed smalls, which were in strong request, were frozen in the 
trucks. Midweek smalls were quoted as high as 12s. Mid-week 
** smalls searce, and very strong’ was the report on ’Change. 
Owing to the well-continued and energetic efforts at the docks, 
following a rapid thaw, most of the coal tips were again at work. 
Tonnage arrivals were satisfactory Latest :—Fresh business 
in large coals very restricted ; majority of coalowners in an 
independent position by reason of the heavy orders in hand, 
chiefly Admiralty and it was deemed politic to await the decision 
of the National Conference in London Quotations firm. Best 
Admiralty steam coal, 19s. to 19s. 6d.; best seconds, 18s. 3d. to 
18s. 9d.; ordinaries, 17s. 6d. to 18s.; best drys, 18s. to 
18s. 6d.; ordinary drys, 17s. to 17s. 6d.; best washed nuts, 16s. 
to 17s.; seconds, 14s, 6d. to 15s 6d.; best washed peas, 13s. to 
14s. 6d.; seconds, 12s. to 13s.; best bunker smalls, lls. 6d. to 
12s.; best ordinaries, lls. to lls. 6d; cargo smalls, 10s. to 
10s. 6d.; inferior smalls, 9s. 6d. to 10s.; washed smalls, lls. 6d. 
to lls 9d; best Monmouthshire black vein, 17s. 9d. to 18s. 3d.; 
ordinary Western Valley, 17s. to 17s. 9d.; best Eastern Valley, 
16s. to 16s. 9d.; seconds, 15s. 3d. to 15s. 9d. Bituminous : 
Best households, 19s. to 20s.; best ordinaries, 16s. 6d. to 18s.; 
No. 3 Rhondda, 17s 6d. to 18s.; brush, 13s. 6d. to 14s.; No. 3 
smalls, 10s. 6d. to-lls; No. 2 Rhondda, 15s. 3d. to 15s. 9d.: 
through, lls. 6d. to“1ls. 94.; No. 2 smalls, 8s. 9d. to 9s. 6d. 
Patent fuel, 18s. 6d. to 19s. 6d.; special foundry coke, 24s. to 
25s. Coke: Foundry, 17s. 6d. to 21s.; furnace, 16s. to 17s. 
Pitwood, 20s. 6d. to 20s. 9d. 


Newport (Mon.) Coal. 

There was still a measure of quietness noticeable last 
week in the market, but one heard little of any marked effect on 
quotations, as the chief collieries were heavily booked, and, as 
was stated, well able to resist the efforts of buyers to reduce the 
prices of large Smalls showed a shortage, and the little offered 
commanded a premium. Latest :—Steam coal generally firm, 
but fresh business was restricted ; colliery owners not inclined 
to relax values; buyers following a waiting policy. Smalls 
scarce and dear Best Newport black vein, 17s. 6d. to 18s.; 
Western Valley, 17s to 17s 6d; Eastern, 15s. 6d. to 16s. 6d.; 
other kinds, 15s to 15s. 6d.; best smalls, 9s. 6d. to 10s. 6d; 
seconds, 9s.; inferiors, 8s. to 9s. Bituminous: Best households, 
17s. 6d. to 18s. 6d.; seconds, 16s. to 17s. Patent fuel, 18s. 6d. 
to 19s. Coke: Foundry, 17s to 20s.; furnace, 15s. 6d. to 16s. 6d. 
Pitwood, 20s 6d to 2l1s. 


Swansea Coal. 

There was not much being done last week until Tues- 
day, when there was a fuller attendance on ’Change, and the 
undertone of the anthracite market was reported to be steady 
to firm. The supply of ready tonnage was much improved. 
Latest :—Undertone continued steady to firm. Swansea 
Valleys obtainable for immediate delivery at a little less than 
current prices, but red vein well held. Anthracite coal: Best 
malting large, 22s. to 23s. 6d. net ; seconds, 19s. 6d. to 20s. 6d. 
net ; big vein, large, 18s. to 19s , less 2}; red vein, large, 16s. to 
17s,, less 24; machine-made cobbles, 21s. to 24s. net; Paris 
nuts, 23s. 6d. to 26s. net; French nuts, 24s. to 26s. 6d. net ; 
German nuts, 24s. to 27s.; beans, 20s to 23s net; machine- 
made large peas, lls. 9d. to 13s. 3d. net ; rubbly culm, 5s. to 
5s. 6d., less 2}; duff, 3s. 3d. to 3s. 9d. net. Steam coal: Best 
large, 18s. 6d. to 19s 9d., less 2}: seconds, 14s. to 14s. 9d, less 
24; bunkers, 12s. to 14s. 6d., less 24; small, 7s. to 9s., less 2} ; 
No. 3 Rhondda, 18s. 3d. to 18s. 9d., less 24; through, 14s, to 
15s. 3d, less 2}; small, 11s. to 11s. 6d., less 24; patent fuel, 


lis to_l6s., less 2}. 


It is under- | 


Iron and Steel. 

No new feature to chronicle in connection with the 
works. Latest quotations, Metal Exchange, Swansea :—Pig 
iron: hematite mixed numbers, 53s. 14d. to 63s. 44d. month ; 
Middlesbrough, 48s. lld. cash, 49s. 2d. month; Scotch, 55s. 
cash, 55s. 3d. month; Welsh hematite, 70s. to 71s. dd.; East 
Coast, 70s. c.i.f.; West Coast, 70s.; steel bars, £5 2s. 6d. to 
£5 5s.; heavy sections, rails, £5 12s. 6d. to £5 15s.; light, £5 15s. 
to £6; iron ore, 20s. to 21s. 


Tin-plate. 

Latest :—There is an improvement in the inquiry for 
steel plates, but, owing to the competition of the American Tin- 
plate Company and other makers, the demand is only enough 
to keep the increased production in Wales fully absorbed. 
There is no support given to the assertion that Wales is ore 
producing. Latest prices :—-Ordinary cokes, 13s. 10jd_ to 14s.; 
another quotation, 13s. 7$d. ; ternes, 24s 6d. to 25s. 6d.; C.A. 
roofing sheets, 30 g., £9; finished black plates, £10 15s. to £11 ; 
galvanised sheets, 24 g., £11 5s to £11 7s. 6d. per ton ; block tin, 
£194 cash, £191 5s. three months ; copper, £61 cash, £61 15s. 
three months. Lead: English, £15 5s.; Spanish, £15 15s, 
Speltor, £26 5s. Silver, 2}§s. per oz. 





CATALOGUES. 


THE Union Etecrric Company, Park-street, Southwark, 
S.E.—* Direct-currrent Machines with Interpoles ” is the title 
of a little book forwarded to us by this firm. Judging from 
the illustrations, the motors and generators described in this 
publication appear to be of very solid construction, and suitable 
for the most arduous service. 

Tue ‘“ A.E.G. Journal” for the month of December, which 
has been forwarded to us by the A.E.G. Company, of 133-135, 
Oxford-street, W., contains several interesting articles, the titles 
of which are as follows:—The Steam Turbine in the Sugar 
Industry ; New Overland Transmission Stations and their 
Sources of Energy; Electric Harbour Crane in Montreal; A 
24,000 Horse-power Turbo-Generator; The Current Supply 
for the Adelaide Municipal Tramways ; Portable Liquid Manure 
Pumps. 

THe WaRwWILL ENGINEERING Works, Abertillery, Mon.—A 
pamphlet forwarded by this firm deals with the Warwill suction 
gas plant. This plant, in its present stage of evolution, is claimed 
to embody several distinct and advantageous features, the prin- 
cipal being in brickwork in the generator and no coke in the 
scrubber. The general construction of the plant is described, 
and sectional drawings are included, which enable the special 
features of the design readily to be understood. 


AN exceedingly interesting little book has been received 
from the firm of Ruston, Proctor and Co., Limited, of Lincoln. 
Among other things, it contains a short history of the firm, and 
gives many illustrations of the various things manufactured at 
the Lincoln works. We note that the firm at present employs 
5200 men, including an office staff of 315. It would also appear 
that the average annual output comprises 2850 steam, oil, and 
gas engines, 1250 boilers, 400 centrifugal pumps, and a great 
quantity of agricultural machinery, including 1400 thrashing 
machines, clover hullers, maize shellers, straw presses, chaff 








cutters, elevators, traction wagons, &c.; also corn and sugar | 


cane mills and excavators, such as steam navvies and steam 
shovels. The sales to date amount to the gigantic total of 
42,800 steam, oil, and gas engines, 36,880 boilers, 5200 centri- 
fugal pumps, 600 excavators, and 24,000 thrashing machines. 
Many of the illustrations contained in the pamphlet are decidediy 
interesting, and particularly those showing how a Ruston 
thrasher can be built in twenty-four hours. 


Dick, Kerr anp Co.—Two interesting publications have 
been forwarded to us by this firm. One is entitled “ Electric 
Traction on a Main’ Line,” and deals very fully with the electri- 
fied section of the Lancashire and Yorkshire Railway. A dia- 
gram given in the pamphlet shows at a glance the position of the 
various rotary converter and battery sub-stations. Many 
pictures are included of the rolling stock, electrical equipment, 
and so forth, and all the special features of the scheme are fully 
described. Engineers interested in the electrification of railways 
will find that this publication contains much useful and interest- 
ing information. The other pamphlet deals with circuit breakers 
with metallic shield blow-out device for use on continuous- 
current circuits. Judging from the pictures in this pamphlet, 
these breakers are of very solid construction and neat in design. 
It is claimed that this type of circuit breaker is especially 
useful for traction work, and the makers contend that it 
is unequalled for isolated stations where an operator cannot 
constantly be in attendance. 
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partnership of Mr. Hooghwinke and Mr. Wm. Anthony Brown 
who are continuing to carry on business as civil and electrieg] 
engineers at 24, Martin’s-lane, Cannon-street, E.C., and at 
Mexico City and Rio Janeiro. 

Mr. H. J. Waastarr advises us that he has converted his 
business into a private limited liability company, registereg 
under the style of “‘ Wagstaff, Musgrove and Co., Limited 
Hamilton House, Bishopsgate, E.C.,” and that he will continue 
to devote his personal attention to the business, as heretofore 
acting as managing director to the new company. Mr. (, |) 
Musgrove, who has been for a number of years associated with 
Mr. Wagstaff, will assume the position of director and secretary 

Tue Knowles Oxygen Company, Limited, Wolverhampton 
informs us that to meet recent developments in its business it js 
erecting new works at Bromboro’ Port, near Port Sunlight 
which will be followed by works in London and other centres, 
The works at Bromboro’ Port will be in full operation by October 
1912. The power plant at the new works will consist of two gas 
engines, each of 1750 brake horse-power directly coupled to 
continuous-current generators with Mond gas and recovery 
plant. This generating plant will, it is stated, furnish power 
for producing 200,000,000 cubic feet of oxygen and hydrogen 
per annum. 





NAVAL ENGINEER APPOINTMENTS. 


Tue following appointments have been made at the Admiralty: 

Engineer Rear-Admiral.—J. H. Adams, to the Impregnable, 
additional, for special service, and additional for service on the 
staff of Commander-in-Chief, Devonport. 

Engi -Cc ders.—_S. U. Eesdeastio, to the Vernon, 
temporarily, additional, for special service at Torpedo Factory, 
Greenock ; T. O. Jameson, to the Duke of Edinburgh; k. W, 
Skelton, to the Superb. 
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Z —P. D. Croisdale, to the Hibernia; 
G. M. Gay, to the Blake, additional, for the Martin, on commis. 
sioning ; W. F. Paffett, to the President, additional, for service 
at the Admiralty and tq,the Controller’s a iw. AL, 
Bounevialle has been promoted to the of Engineer-Com. 
mander; G. W. W house has been advanced to the Senior 
List (acting). 

Pension.—Engineer-Captain W. Milton has been awarded the 
good service pension of £150 a year in the vacancy created by the 
retirement of Engineer-Captain J. R. Pedrick. 








WarsHIp CONSTRUCTION IN 1911,.—We are requested by the 
Fore River Shipbuilding Company, of Quincy, Massachusetts, 
to say that the Rivadavia and Moreno will displace 27,600 tons, 
and that the Nino Bixio and Marsala have not Parson turbines, 
but are fitted with three Curtis turbines made by the Fore River 
Shipbuilding Company. 

Contracts.—Manlove, Alliott and Co., Limited, have just 
secured a contract for the supply of an ejector for Ipswich 
Sanatorium. The capacity of the plant will be 50 gallons. 
The ejector supplied will be of the Alliott and Philp’s patent 
pneumatic automatic type.—The Ribbon Metals Syndicate, 
Limited, of London, has just supplied to the Admiralty for its 
new hydraulic dock gates at Portsmouth 3 tons of ribbon lead, 
as used for caulking cast iron and steel pipe joints.—-Messrs. 
Mather and Platt, Limited, have just been instructed to proceed 
with a large contract for the Accrington and Church Outfall 
Sewerage Board, which comprises twenty-four of this firm’s 
pipe arm type of revolving distributors, each 62ft. diameter, 
complete with all appurtenances, as well as a sewage pump, 
sereening mechanism, motors to drive the machines and also 
the lighting work. 


THe Society or Enorneers.—The first ordinary meeting of 
the present session was held on Monday, February 5th, 1912, at 
the Institution of Electrical Engineers, Victoria Embankment, 
W.C. The chair was first occupied by the retiring President, 
Mr. F. G. Bloyd, who presented the following premiums awarded 
for papers published in the Journal during 1911 :—The Presi- 
dent’s Gold Medal to Mr. W. R. Baldwin- Wiseman for his paper 
on “‘ The Administrative Aspect of Water Conservancy ;”’ the 
Clarke Premium to Mr. T. J. Gueritte for his paper on ‘ The 
Mechanical Installation and Upkeep of Permanent Way on Rail- 
ways ;”’ the Bessemer Premium to Mr. R. W. A. Brewer for his 
paper on “‘ Two-stroke Cycle Engines ;”’ a Society’s Premium 
to Mr. E. Kilburn Scott for his paper on ‘‘ Nitrogen Products 
Made with the Aid of Electric Power ;”’ a Society’s Premium 
to Mr. F. G. Woollard for his paper entitled *‘ Some Notes on 
Drawing-office Organisation.”” Mr. Bloyd then vacated the 


| chair in favour of Mr. John Kennedy, the President for 1912, 


| who was received with acclamation. 


From the firm of J. W. and C. J. Phillips, Limited, of 23, | 


College-hill, Cannon-street, E.C., we have received a well-got-up 
catalogue descriptive of Bristol’s recording instruments for pres- 
sure, temperature and electrical measurements. It is a con- 
densed general catalogue and price list which should prove of 
value to those associated with power plants. We note from the 
introduction that since the first Bristol instruments were put 
on the market, more than twenty years ago, hundreds of different 
applications have been found where recording instruments 


| 


} 





A vote of thanks to the 
retiring President was proposed, and heartily accorded. The 
President then delivered his address, which dealt with “ Ship- 
building and Marine Engineering,”’ and quoted statistics of the 
world’s shipping, the total tonnage being 43,147,154, of which 
38,781,572 tons gross was steam and 4,365,582 tons net was sail, 
the number of vessels being 30,087 (22,473 steam and 7614 sail). 
Reference was made to the Frahm anti-rolling device. The 
President also referred to the experimental tank at the National 
Physical Laboratory. This tank is the second longest, and the 
first as regards sectional area, in the world. The development 


would pay for themselves in service, and to meet the continuously | of marine propulsion in recent times was touched upon, and 


increasing requirements a great variety of Bristol instruments 
have been developed. More than a thousand charts of various 
sizes, covering hundreds of different ranges of pressure, tempera- 
ture, and electricity have been specially engraved for use with 
Bristol instruments, and charts of special ranges will be en- 
graved to order. The individual lines of these instruments are 
catalogued separately in special bulletins, and copies of these 
for any particular line of Bristol instruments will be posted upon 


request. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


SrorHERT AND Pitt, Limited, of Bath, have changed the 
address of their London offices from 53 to 38, Victoria-street, 
Westminster, S.W. 

Messrs. Crosspy Lockwoop AnD Son are transferring their 
technical book-room to more commodious offices opposite 
Vickers House, Westminster. 

WE are informed by the Kitson-Empire Lighting Company, 
Limited, ot Stamford, that its Kelite lamps were used in the 
Royal camp at the Coronation Durbar at Delhi. They were 
erected in each of the three main entrances and also at the 
junctions of all the roads in the camp. 

Mr. Rost. W. Pavut, of Newton-avenue Works, New South- 
gate, N., has opened a branch laboratory and showroom for his 
electrical standard and testing instruments at 1, East Forty- 
second-street, New York City, which will be in charge of Mr. 
C. J. Brown, formerly of Mr. Paul’s London works. 

Mr. G. A. TrRuBE, who has been associated with the British 
Westinghouse Company since its inception in this country— 








lastly as manager of the engine sales department—has just 
resigned this position to take up the managership of the Société 
Anonyme Westinghouse, of Paris and Le Havre. His address 
henceforward for all business communications will be 7, Rue de 
Berlin, Paris. 

WE are asked to state that the dissolution recently announced 





of the partnership hitherto existing between Mr. G. Hooghwinkel 


| and Mr. Thursfield, of Leeds, does not in any way affect the 


| 





various kinds of propulsive machinery contrasted, the use of oil 
fuel being especially referred to. A table was shown giving the 
names and tonnage of the largest steamers in various years, 
beginning with the year 1858. A cordial vote of thanks was 
given to the President for his address, and the meeting term! 
nated. 

A Brast Frrnace Expiosion.—Stahl und Eisen of January 
25th gives an account of an explosion of a blast furnace belonging 
to the A.G. Phoenix, in Ruhrort, by which ten men lost their 
lives and two more were injured. The furnace, No. VII. of this 
company, which had been blown in during October, 1911, had 
diameters of 4 m.—13ft. 1jin.—at the hearth, 6.7 m.—22it.— 
at the belly, and 4.6 m.-—15ft. lin.—at the top respectively. 
Its height was 25 m.—82ft.—and its capacity 610 cubic metres— 
21,543 cubic feet. The thickness of the walling was 900 mm. 
—3ft. lljin.—at the lower and, 750 mm.—2ft. 5jin.—at 
the upper part, the material consisting of small bricks 100 mm. 
—4in.—in thickness. The shaft bands of 180 by 20 mm.—/in. 
by #$in.—in section were so arranged that each layer of brick 
was firmly held. Below the furnace mouth were four explosion 
flaps of 800 mm. by 800 mm.—38in. by 38in.—and two such of 
500 mm. by 500 mm.—40in. by 40in.—and in addition a flap of 
500 mm.—49in.—in diameter was arranged in each of the 
1500 mm.—-5ft. 10Jin.—gas exhaust tubes close to the furnace, 
The furnace had repeatedly shown a tendency to “ hang, 
which had till then been met by a short cessation of the blast. 
In the present instance this expedient had been adopted and was 
believed to have effected its purpose ; the workmen were just 
about to open the tap hole, when a dull thud was heard, followed 
within a few seconds by the bursting of the furnace and the 
welling out of its molten contents. The explosion, which must 
have occurred just above the belly of the furnace, had burst 
the masonry and bands and brought about the collapse of the 
whole shaft. The lower parts of the furnace, the blast arrange: 
ments and gas leads, the Cowper apparatus, and the inclined 
material hoists remained uninjured. The upper part with the 
charge materials sank down bodily. The largeness of the loss 
of life was indirectly due to the stoppage of the tap hole, which 
a number of men were engaged in freeing by means of the oxyge” 
process. Under ordinary circumstances only three men woule 
have been at work about the furnace, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

Accounts concerning the business on the iron and 
steel market continue favourable, both inland and foreign 
demand being active, as before, and the tendency of prices firm. 
According to reports given at the meeting of the Steel Con- 
vention, held at the end of last month, the condition of the 
<emi-finished steel trade is animated, and the outlook fair. 
On foreign account also a tolerably good business is being done. 
The State Railways’ requirements for 1912 in heavy railway 
material have now been made known, and a fair spring demand 
for light section rails is. expected. _ Contracts have already 
peen signed with Rhenish-Westphalian pits for the annual 
supply in light section rails. A falling off in the demand for 


sectional iron has been noticed with the beginning of the cold | 


weather. 


Steady Employment in Silesia. 

At a meeting of the Upper Silesian Steel Convention, 
which was. incidentally, prolonged for a further five years, 
all the mills were reported to be fully engaged at improving 
rates. J 
year, are only being effected at higher prices. 

From the Luxemburg Iron Market, 

Both demand and employment are stated to have 
increased. Pig iron is briskly called for, and the blast furnaces 
are engaged to their fullest capacity. In a number of cases 


contracts reaching into the first two quarters of this year have | 


been booked at former prices, which prevent a fair profit ; for 


the present M, 53.50 p.t., free Luxemburg, is quoted for foundry 
pig No. 3, and M. 48 p.t. for forge pig, but advances are expected | 
The minette trade is favourably in- | 


to take place shortly. 
fluenced by the animated business in pig iron, and this makes 
up in some degree for the reduced deliveries in minette to 
Belgium, where iron ore from the Brieg district is now largely 
consumed. 


Output of Pig Iron. 


The German blast furnace works were vigorously | 
engaged during the last month of 1911, and the December | 


production was the highest ever attained in Germany, amount- 
ing to 1,377,637 t. The annual output of the German and 
Luxemburg blast furnaces was 15,534,223 t. for 1911, as com- 
pared with 14,793,325 t. in 1910, and 12,918,787 t. in 1909. 


Compared with 1901, when the output was nearly 7,881,000 t., | 


the production of pig iron in 1911 has doubled. 
import in pig iron last year was limited, being 129,851 t., 
as compared with 136,326 t. in 1910. German export in pig 
iron, on the other hand, was most satisfactory, being 786,855 t., 
as compared with 829,393 t. in 1910. 
the chief customer, purchasing 468,121 t., a little less than in 
the year before, when 481,067 t. were exported to that country. 


From the raw steel trade, favourable accounts are likewise | 
in sem.-finished | 


given regarding foreign deliveries in 1911; 
steel 651,415 t. were exported, as compared with 494,400 t. 
in 1910. Export in sectional iron rose from 382,192 t. to 


408,178 t., and export in rails rose from 515,722 t. to 520,151 t. | 


In sleepers a marked decrease in export was noticed during 
1911, 80,777 t. being exported, as compared with 114,575 t. 
in the year before. Export in hoops and tires rose from 
110,868 t. to 125,300 t., that in heavy plates from 253,112 t. 
to 296,273 t., in sheets from 67,397 t. to 85,702 t., wh'le export 
in 1 mm. sheets was 27,888 t. last year, as compared with 
24,397 t. in 1910. In rolled and drawn wire 166,140 t. were 
exported, as compared with 133,516 t. in 1910. 


The German Coal Market. 


Improving accounts come in concerning the business 
in house coal, sharp frosts having caused a strong increase 
in demand. 
both in Rheinland-Westphalia and in Silesia. All classes of 
engine coal are in vigorous demand. Coke, too, is in very 
animated and increasing request. On January 22nd, somewhat 
later than usual, the, Rhenish-Westphalian Coal Syndicate 
fixed the prices for the current year. A rise of M. 0.25 to M. 1 p.t. 
was resolved upon, and for small nuts a little more. From 
January Ist to December 31st last year 27,412,218 t. pit coal 
were exported, as compared with 24,257,421 t. in the year 
before. Principal exports were:—-To Austria-Hungary, 
9,754,290 t., as compared with 8,994,892 t. in 1910; 
Countries, 5,950,851 t., as compared with 5,342,051 t.; and 
Belgium, 4,686,700 t., as compared with 4,213,918 t. in 1910. 


To France also an increase in export was noticed, 2,198,006 t. | 
being sent in 1910, as compared with 2,842,736 t. in 1911. | 
Import in coal to Germany decreased from 11,195,593 t. in | 


1910 to 10,913,948 t. last year. 
ported regarding the German coke market, exports rising from 
4,125,798 t. in 1910 to 4,553,573 t. in 1911, while imports de- 
creased from 622,452 t. to 598,331 t. Export in brown coal, 
on the other hand, has decreased from 62,441 t. to 58,071 t., 


while import decreased from 7,397,708 t. in 1910 to 7,069,064 t. | 


in 1911. 


Good Accounts from France. 
Encouraging reports come in from all departments 


of the iron and steel industry; makers and manufacturers, | 


in a number of instances, can only with difficulty supply the 
requirements of their customers, and the terms of delivery are 
from four to six weeks. 


of the dissolving of the syndicate. A lively business is being 
done in pig iron. Foundry pig No. 3 is quoted 76 f. p.t., free 
Longwy ; forge pig, 66f. p.t. Of thirty-eight existing blast 
furnaces, thirty-two are in blast at present in the Longwy dis- 
trict, with a daily output of 9107 t. Consumption and demand 
are steadily rising on the French coal market, and the pits have 
hot hesitated to raise quotations for all sorts of engine fuel ; 
house coal has not, however, met with an advance. _ 








Te IRON AND STEEL INsTITUTE.—The annual general meeting 
will be held at the Institution of Civil Engineers on Thursday 
and Friday, May 9th and 10th, 1912, at 10.30 a.m., when the 
annual report of Council and the statement of accounts will be 
presented. The President-Elect—Mr. Arthur Cooper—will be 
inducted into the chair and will deliver his presidential address. 

he Bessemer medal for 1912 will be presented to Mr. John 
Henry Darby, member of Council, and a selection of papers, a 
list of which will be published later, will be read and discussed. 
The annual dinner will be held at the Connaught Rooms, Great 
Queen-street, W.C., on Thursday, May 9th, at 7 for 7.15 p.m. 

he following is a list of officers for the current year :—Presi- 
= lhe Duke of Devonshire ; president-elect, Mr. Arthur 
Wik: vice-presidents : Sir John G. N. Alleyne, Bart., Mr. 
7 Beardmore, Mr. William Evans, Mr. Percy C. Gilchrist, 
hia ‘S., Mr. Arthur Keen, Lord Merthyr of Senghenydd, Mr. 
W, ik Edward Stead, F.R.S., and Mr. Arthur T. Tannett- 
Che “il menibers of Council: Messrs. George Ainsworth, 
Wil, es John Bagley, J. C. Cuninghame, John Henry Darby, 

illiam Henry Ellis, John M. Gledhill, Adolphe Greiner, William 


he ewlett, Andrew Lamberton, Francis Samuelson, Charles 
Waa, Schneider, Friedrich Springorum, Edward Steer, James M. 
Vhile, and Illtya 
Vietor " 
Sidney 


) Williams ; secretary, Mr. George C. Lloyd, 28, 
la-street, London, S.W.; assistant secretary, Mr. L. P. 


Sales of bars and plates, for the second quarter of this | 


German | 


As usual, Belgium was | 


Deliveries are extensive, and stocks have decreased, | 


Low | 


Much the same may be re- | 


Advances in price are reported from | 
nearly all branches, pipes only being depressed in consequence | 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each, 

The first date givenis the date of application ; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification, 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of the Patent. 





STEAM GENERATORS. 


9340. April 15th, 1911.—ImPpRovEMENTS APPERTAINING TO 
Water TUBES AND Fives or SteEAM GENERATORS, J. I’. 
Thornton, Atlantic Oil Works, Paddock, Huddersfield. 

Tn boilers having Galloway or like tubes it is proposed to main- 
tain the interior surface of such tubes free from scale by the pro- 
vision of helical wire brushes, The upward movement of the 


N°9340 















In | 
| addition, the fact that they are pivoted _to floats on the surface 
lof the water brings about a reciprocatory movement as the 
| water level rises and falls. The specification also describes a 
similar method for preventing the deposit of scale on the outside 
| of the furnace flues.—January 17th, 1912. 


12,745. May 26th, 1911.—ImpRovEMENTS IN Frep Devices 
FOR STEAM GENERATORS, J. H. Exshaw, of 1 to 31, Boule- 
vard J. J. Bose, Bordeaux, France. 

A float A is trunnioned on two levers B keyed to a shaft C. 

This shaft is coupled to a second shaft D carrying a rotary | 

valve E. An annular passage F and two small holes G are | 


| water through the tubes causes these brushes to rotate. 


N°12,745 








| 
| 
| 
| 
| 
| 
| 
| 
| 


| formed in the valve. Steam enters at H, and is led off to the 
| feed pump at J. As the float A falls or rises the passages G and 
| K register or close, and, in consequence, the feed pump steam 
supply is started or stopped. The arrangement, it is claimed, 
increases the sensitiveness of the regulation.—January 17th, 
1912. 





PUMPING AND BLOWING MACHINERY. 


| 5097. March Ist, 1911.—ImMPROVEMENTS IN CENTRIFUGAL 
Fans For Arr or Gases, C. Whittaker and Co., Limited, 
of Dowry-street Ironworks, Accrington, and W. Tattersall, 

of 53, Tremellen-street, Accrington. 
This is an outward flow fan. The main blades are curved, as 
shown, and may be flush with the edge of the fan wheel, as at A 


N°5097 





or project beyond it, as at B. The invention consists in applying 
auxiliary blades C to the outside of the side plates of the fan 


wheel. Openings D are formed in the side plates and central 
dises. In this way eddies in the air are avoided.—January 17th, 
1912. 

16,551. July 18th, 1911.—IMPROVEMENTS IN REGULATORS 


FoR Fiurp Compressors, P. A. Newton, 6, Bream’s-build- 
ings, Chancery-lane, London, E.C. 


To control the admission of fluid to a fluid compressor a 











choking controller is fitted to the intake pipe. The controller 
consists of a casing A divided by a partition B into an ilent 
chamber C and an outlet chamber D. The partition B is pro- 
vided with ports E, F of smaller and larger area, which are 
opened and closed by a spring-regulated valve G provided with 


corresponding smaller and larger flanges H, J. e end of the 
valve G is closed, and fits into a cylinder K in communication 
through the pipe L with the discharge side of the compressor 
cylinder. When the pressure on the discharge side ds a 
certain value, the pressure in the cylinder K forces up the valve 





NO°16,55! 
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G against the action of the spring. The force applied by this 
spring is proportionally increased, so that unless the ports and 
flanges E, F, H, J possessed a differential area the valve would 
not close further until the pressure on the discharge side increased 
still more. But the fact that the ports and flanges do possess 
a differential area brings it about that the suction on the partially 
closed valve is greater on the lower flange than on the upper. 
The valve therefore closes completely against the increased 
pressure of the spring, and will remain closed until the discharge 
pressure falls again, when it will open quickly.—January 17th, 
1912, 


GAS PRODUCERS. 


15,856. July 8th, 1911.—Improvep SupportTinGc DEVICE FOR 
Use In Horizontat Rotary ScRUBBER WASHERS OR THE 
LIKE EMPLOYED FOR THE PURIFICATION OF Gas, R. and J. 
Dempster, Limited, and G. F. H. Beard, of Oldham-road,- 
Manchester. 

The centre shaft of the ordinary gas scrubber is subject to 
excessive stress at times, and its middle bearings are liable to 
be affected detrimentally by the ammoniacal liquid in the washer. 
In this invention these defects are ohviated by providing a shait 
in the form of a drum, which is partially buoyant in the washing 
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liquid, and which can therefore dispense with the central bear- 
ings. The drum-like shaft is shown at A, and is connected to 
the end shafts B. The level of the washing liquid is indicated 
at C,C. Supports D, D are provided for carrying the screens, 
brushes, or other scrubbing arrangements. The entire weight 
of the shaft may be supported by its buoyancy in the liquid, 
in which case the end shafts B act merely as guides; or the 
weight may partially be taken by the end shafts and partially 
by the buoyancy.—January 17th, 1912. 


DYNAMOS AND MOTORS. 
680. January 10th, 1911.—IMPROVEMENTS RELATING TO ELec- 
TRICAL APPARATUS ADOPTED FOR USE IN MINES AND THE 
LIKE, the Sandycroft Foundry Company, Leeds. ' 
This invention relates_to a protective arrangement for use with 
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electrical systems in mines. The motors are supplied with air 
or gas under pressure for cooling the machines. Automatic 
cut-out devices are also provided for the purpose of cutting 
off the current when the pressure falls. A special enclosed motor 
is described, also automatic switchgear. The scheme is shown in 
the accompanying illustration. There are three other illustra- 
tions.—January_ 17th, 1912. 
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TELEGRAPHS AND TELEPHONES. 


3334. February 9th, 1911.—A ComBINED MaGNETOo Iantrion 
GEAR FOR INTERNAL CoMBUSTION ENGINES AND WIRELESS 
TELEGRAPHY APPARATUS; PARTICULARLY APPLICABLE 
TO AERIAL VEsseLs, Murray Fraser Sueter, Frederick Lewis 
Maitland Boothby, and Halliday Paterson, all of H.M.S. 
Hermione, Barrow-in-Furness. 

The object is to provide means whereby the ignition apparatus 
of an internal combustion engine may also be used to produce 
electric oscillations for wireless signalling, the invention being 
particularly designed for use on aerial vessels. An ordinary 
magneto A (or preferably an alternator) is driven from an interna! 
combustion motor of an aeroplane, and the current so generated 
is transformed to a high potential by means of a trans- 
former B, which high potential current is led to a condenser C. 
The condenser is also connected through the primary D of the 
transformer (with the secondary C of which the aerial F is con- 
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nected) and an auxiliary spark gap G and a distributer H to the 
sparking plugs X and additional spark gap or dummy plug Z in | 
turn, thence through frame to the other side of the condenser. | 
The auxiliary spark gap is used when it is desired to increase the | 
length of the discharge gap of the transmitting apparatus, and | 
the additional gap Z or dummy plug is provided so as to ensure | 
uniformity of conditions whether the primary circuit is con- | 
nected through an. ignition plug to ground or not. Signalling | 
is effected by means of a key K arranged either to make and | 
break contact in the aerial circuit or to short circuit the primary | 
D or secondary E of the aerial transformer, as shown in the draw- 

ing. The distributor may be constructed so as to allow discharge | 
to occur in the intervals between the motor cylinders firing.— | 
January ith, 1912. 


MINES AND METALS. | 


January llth, 1910.—IwPROvVEMENTS IN ELECTRIC | 
METALLURGICAL FuRNACES, Victor Stobie, of the Stobie | 
Stee! Company, Warren-street, Sheffield. 

The object of this invention is the reduction of electrical | 
energy required for melting or refining iron and steel in elec- | 
trie furnaces. A represents one phase of the supply; B | 
represents the other phase. C is the outer electrode on A phase, 
and is suspended over the bath of metal D in furnace E. The | 


| 
| 
| 
| 


674. 


| 








A phase current arcs at F, passes through the bath D and through 
the lining of the furnace to electrode G embedded therein, 
whence it returns to the neutral side of A phase. The outer 
main of B phase is connected to electrode H, the current arcing 
at I and passing through the bath to the opposite end, where it 
enters electrode J on its way to the neutral point of B phase. 
— January \ith, 1912, 


MISCELLANEOUS. 
22,593. June 19th, 1911.—ImPROVEMENTS IN STEAM T'RAPS, 
Thomas Reid, 129s, Mitchley-lane, Harborne, juxta 
Birmingham. 


The course of the steam in this trap is shown by the arrows. 
It will be understood that the trap works on the well-known 
principle, the valve A lifting when sufficient water has collected 
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in the lower tube B to cause it to contract relatively to the upper 

tube C. The invention consists in applying a heat insulating | 

substance D to the upper tube and a heat radiating device E 

to the lower. The action of the trap is thus facilitated in that 

its sensitiveness is increased.—January 17th, 1912. 

24,146. October 31st, 1911.—ImMPROVEMENTS IN OR RELATING 
TO ELECTRO-MAGNETS, Alfred Questenbery, of 7, Koniggratzer- 
strasse, Erfurt, Germany. 

The electro-magnets described in this specification are for 








electro-magnetic ore separation. The whole device is sur- 
rounded by a drum I, uring the passage of current through 
the coil E, the magnet consisting of the parts A and B is strongly 
excited, so that at that place of the casing I which is situated in 
front of the polar surface C a strong magnetic field is produced in 
the direction of the axis. The leakage lines produced by the 
coil E at the remaining portions of the circumference of the 
cylinder are collected by the bars F, the latter becoming 
magnets and forming between their ends and the opposite 
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1,012,828. Srorace Barrery, 7. A. Edison, Llewellyn Pay, 
West Orange, N.J., assignor to Edison Storage Battery Com. 
pany, West Orange N.J., a Corporation of New Jersey. 
Filed May 24th, 1910. 

In a storage battery, the combination with two vertical 
grids carrying pockets containing active materials of verticg) 











yoke D of the main magnet in the intermediate space G magnetic | 


shunt fields, whilst above the outer surface of the coil are situ- 
ated the indifferent zones of the auxiliary magnets, so that there 
is no magnet action outwards at this side of the cylinder I. 
The induction in the magnetic shunt thus formed can be retained 
by suitable dimensioning of the auxiliary magnets and by a 


suitable choice of the distance G of their poles from the yoke D | 
| of the main magnet within limits which practically render the | 


| 
| 
| 


appearance of leakage lines impossible on the outer surface 


at the side of the cylinder which is not embraced by the mag- | 


net poles C.—January 17th, 1912. 





SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 





1,012,358. Borer Frre-Box 
Coatesville, Pa., ig to Jacobs-Shupert, United States 
Fire Box Company, Coatesville, Pa., a Corporation of Pennsyl- 
vania.—Filed September 26th, 1911. 
This patent is for the use of flanged fire-box lining plates having 





downwardly extending tongues, a mud ring, stay plates, mounted | 








between the flanges of the first-mentioned plates, and coupling 
plates secured to the mud ring and to the lining plates, and hav- 
and the edge of the stay plates. There are seven claims. 


1,012,632. WericHinc Macuine, S. W. Wortley, 
England.—Filed June 30th, 1911. 
This invention is quite simple. 


Groome, 











against the rail, a lever is fulerumed on the support, a hydraulic 
jack pivoted to it and adapted to bear on one end of the lever, | 
and a pressure indicator connected to said jack. There are | 
ten claims. 


1,012,715. Tr tescorr, F. B. Saegmiiller, Rochester, N.Y., 
assignor to Bausch and Lomb Optical Company, Rochester, 
N.Y., a Corporation of New York.—Filed August 28th, 1911. 

This is a telescope into which two persons can look at the same 
time. The claims are for the combination with a telescope 
comprising an objective lens and two ocular lenses, of a prism 





arranged to intercept the entire pencil of rays from the objective 
lens having a plurality of spaced reflecting surfaces receiving 
and directing a portion of the rays into one of the oculars, 
the portion of the prism between said surfaces permitting the 
direct passage of the remaining rays to the other ocular. There 
are eight claims, 








A support is adapted to | 
abut against the rail, means are adapted to hold the support | 


| rods of insulating material situated between the grids, each 
| rod engaging two adjacent pockets of one grid and but one 
| pocket of the other grid. There are six claims. 

| 1,012,851. Cam Mecuanism, P. W. Hodgkinson, Rochester, 
| N.Y., assignor of one-fourth to J. C. Lombard, Rochester, 
N.Y.—Filed April 20th, 1910. 





| 
| 
| 





| ee 
| cam is inclined more or less by an endless 


A “drunken ” 
There are three 


| serew worked by a rack and wheel as shown. 
claims. 
1,012,872. AppaRaTuS FOR BaLuina Scrap Mera, 
Lentz, Chicago, Ill.—Filed January 6th, 1911. 
This patent is for the combination with a rotary balling 
| chamber provided with a balling hearth, the surface of which 


D. Hi. 


Construction, C. L. Huston, | 


' 
ah ee 
a? = 





is curved both longitudinally and transversely, of a barrel 
adapted also to be rotated, into which the charge is received 
| and which feeds it into the welding chamber. ‘There are five 
| claims. 
| 1,013,087. MEANS FOR CaRRYING Suips’ Launcues, (. L. 
Couvrette, deceased, Goldendale, Wash., by V. C. Couvrette, 
administrator, South Bend, Wash.—Filed July 15th, 1911. 
The ljaunch is carried inboard in a water-tight compart- 


| ing pockets for the reception of the flanges of the lining plates | 
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ment. When to be launched a port is opened as shown. The 
launch is floated out. The port is then closed until the launch 
returns, when it is put back again, the port closed, and the 
chamber pumped dry again. There are three claims. 





NortHAMpTON InstTITUTE ENGINEERING  Soctety.—On 
Friday, February 2nd, a paper on “ Steam Turbines Utilising the 
Impulse Principle, with Special Reference to the Disc Drum 
Type,” by Messrs. T. R. Houston and F. G. Parnell, was read 
before this society. In this paper the distinction between the 
impulse and reaction principle was summarised thus : In an 
impulse turbine the steam expands through nozzles, thereby 
yaining considerable velocity. The jet of steam is directed 
against the moving blades, work being performed, leaving the 
steam with axial velocity only. The drop of steam pressure 
takes place entirely in the nozzles, the pressure across the blades 
being constant. In the reaction turbine the steam expands in 
the fixed blades, gaining sufficient velocity to meet the moving 
blades without shock, expanding in these again till the velocity 
is nil relatively to the casing, and thus driving the rotor by reac- 
tion. The reaction principle is theoretically more efficient, but 
owing to the short and therefore inefficient blades necessary 
the high-pressure stages, the impulse principle is found to 
more efficient for this portion of the expansion It is — 
an obvious development to employ impulse blading for the initia 
expansion, reaction blading being adopted to full edvantegy "3 
the later stages. This combination constitutes the impu “ 
reaction or dise and drum turbine. The authors then proceedec 
to describe turbines made by various firms, including the 
Brown-Boveri, Parsons, Willans, the Brush Company, De Laval, 
Rateau, Zoelly and Curtis types. An interesting feature ot ved 
turbine made by the Brush Company was, it was eS 
that the casting is only supported by hemispherical me 
the ends, thus allowing for expansion free from the bed plate. 
Various forms of throttle governing, emergency governing ane 
automatic nozzle governing were also described. The meeting 
closed with a good discussion, 
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ELECTRIC POWER STATION AT BAHIA 
BLANCA. 

Tue Buenos Aires and Pacific Railway Company, 
Limited, has recently put into commission at Bahia 
Blanca, Argentine Republic, a large power plant, for 
which Mr. John F. C, Snell, M. Inst. C.E., is the con- 
sulting engineer and the British Westinghouse 
Electric and Manufacturing Company, of Manchester 
and London, the contractors. The railway company 
has an important railway terminus at Bahia Blanca, 
with docks, and it is also the concessionaire for light- 
ing the town and running the trams. 

The contract just completed by the Westinghouse 
Company had for its object the supply of electrical 
energy for public and private lighting, tramways, 
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Welsh coal to uniformly small pieces suitable for 
transport on horizontal and vertical conveyors to the 
storage bunkers. These bunkers have a capacity of 
a thousand tons, are of sheet steel, and are carried on 
stanchions immediately over the stokehold. They 
discharge into seven automatic weighing machines, 
having recording counters registering up to 10,000 
charges of 2 ewt. each, which in turn discharge through 
chutes into the hoppers of the mechanical stokers. 
The coal handling plant is intended to deal with 
50 tons of coal per hour. The pit containing the plant 
is drained by a vertical spindle centrifugal pump, 
direct coupled to a 5 horse-power Westinghouse 
motor. Motors of 20 horse-power and 10 horse-power 
capacity respectively operate the coal crusher and 
conveyors. The principal conveyor is of the gravity 

















Fig. 1—THE POWER HOUSE 


workshops and wharves. The equipment comprises 
a power-house, five sub-stations, a tramway system, 
with car sheds, and a complete distribution system. 
The power-house is designed for an ultimate out- 
put of 20,000 kilowatts. The first instalment is 
illustrated in Fig. 1. It contains seven Babcock and 
Wilcox water-tube boilers, each boiler having an 
evaporative capacity of 23,000 lb. of steam per hour 
at 180 lb. per square inch working pressure. A view 
of the range of boilers is given in Fig. 2. Superheaters 
to give 50 deg. C. of superheat are provided. Mechani- 


cal stokers of the Underfeed type for operation in | 


conjunction with a forced drdught system are also 
fitted. Air under a pressure of about 2}in. water 
gauge is delivered to each furnace through sheet steel 
air ducts by two * Sirocco’ fans, coupled to two 





Fig. 2—THE BOILER ROOM 


55 horse-power Westinghouse induction motors. 
Air pressure gauges are fixed in the fan room; a 
recording draught gauge is connected to the chimney 
base, so that the supply can be accurately observed and 
controlled; and electric pyrometers and a COQ, 
recorder are provided. A Green’s economiser of 
800 tubes is also installed. The fire bricks, glazed 
bricks for the boiler fronts, the fire lumps and fire-clay 
for building the boiler casings, the flues and chimney 
lining, were all supplied by the contractors and 
shipped from this country. 

Ligh handling plant comprises= a concrete pit 
<OIt. Gin, deep, containing below ground level a steel 
receiy ing hopper of 40 tons capacity. Into this hopper 
the railway wagons discharge their contents. Below 
the hopper is a coal crusher which reduces the lumpy 


| type, and comprises a series of buckets on an endless 

chain, which passes over the storage bunkers, down the 
two ends of the building, and under the stokehold 
floor. The ashes from the boiler are discharged into the 
empty buckets, which carry their contents to an ash 
hopper before receiving their next fill of coal. The 
chimney, which was also part of the main contract, is 
| of the sheet steel self-supporting type, and it stands 
| without the aid of guy ropes. It is. L00ft. high above 
| the grate level and of 9ft. internal diameter. It was 
built on site, the top ring being riveted first and 
pushed up as the lower rings were added. 

In the engine-room of the power-house are five 
1000-kilowatt sets, three of which are shown in Fig. 3. 
| Each alternator as illustrated is of the Westinghouse 
‘standard engine type, three-phase fifty-period 6600 





at 170 lb. per square inch at the stop valve, super- 
heated 50 deg., and exhausting into a vacuum 
of 25}4in. Each engine has to develop 1875 brake 
horse power for two hours and to give a normal full 
load of 1500 brake horse-power when exhausting to 
atmosphere. ‘They are arranged to work under these 
different conditions without the necessity of any 
alteration of a permanent kind to the governor or 
valves. The conditions of operation also rendered 
economy of steam consumption in the engines of 
great importance. A penalty of £1250 per } lb. of 
steam per kilowatt-hour above the guaranteed con- 
sumption was made a condition of the contract. A 
corresponding bonus of £1250 per }lb. below the 
guaranteed figures was also arranged for. This 
penalty or bonus, amounting to £5000 for 1 lb. of 
steam, is probably the largest sum ever made a con- 
dition of contract for engines of this type. From the 
following results of the tests it will be seen that the 
makers obtained consumption very close to the speci- 
fied figures at full and three-quarter loads; and as 
the specification allowed a margin of 5 per cent. in 
excess of the guarantees for stiffness, the figures 
obtained for full and three-quarter loads were well 
within the margin. 

The steam consumption guaranteed in pounds of 
water per kilowatt-hour measured at the alternator 
terminals and at unity power factor, when working 
under the specified conditions as regards steam pres- 
sure, superheat and vacuum, were as follows :— 


Ib. 
One and a-quarter load 17.68 
Full load b4- es 17.58 
Three-quarter load 18.14 
Hanloge 4. = 19.15 
Quarter-load 22.99 


The only part taken by the makers of the engines 
in the trials at their works was the stoking of the 
boilers. These tests consisted of a 9} hours’ run in all, 
divided as follows :—1} hours at quarter load; 13 
hours at half-load; 3 hours at three-quarter load ; 
3 hours at full load; } hour at 25 per cent. over- 
load. 

The result of the tests given in the accompanying 
table show that the specified conditions were well 
maintained throughout, except for vacuum, which 
was somewhat low at heavy loads, owing to the high 
temperature of the cooling water. The result 
obtained, viz., 17-62 lb. of steam per kilowatt-hour 
at full load is equivalent to a consumption of 15-85 tb, 
assuming 200 deg. of superheat. 

Each of these 1500 horse-power engines is pro- 
vided with a patented Westinghouse-Leblane surface 
condensing plant, comprising motor-driven rotary 
air, hot water and circulating pumps—see Figs. 4 and 
6. The motors are rated at 60 horse-power, and have 
to lift the circulating water to the cooling towers. 

An outstanding feature of this condensing appa- 
ratus is the air pump, which, being of the rotary 
type, is valveless and has no waste clearance spaces. 














Fig. 3—INTERIOR OF POWER HOUSE 


volt, with open slots and laminated poles bolted to a 
cast steel magnet wheel. Before being embedded in 
the machine each former-wound armature coil was 
tested by the inspector with 15,000 volts for one 
minute. Direct current for exciting the alternators 
and for station lighting is provided by two 75-kilowatt 
Westinghouse 110-volt generators, driven by Browett- 
Lindley two-crank engines, running at 525 revolutions 
per minute. 

The main engines driving the alternators were also 
built to the order of the British Westinghouse Com- 
pany by Browett, Lindley and Co., Limited. They 
are of the three-crank triple-expansion forced-lubrica- 
tion type, and are each designed to develop 1500 
brake horse-power continuously when running at 
188 revolutions per minute, and supplied with steam 


The practice of removing both the condensed steam 
and the air and incondensible gases from surface 
condensers with the same pump has the objection 
that in passing through the pump the air and gases are 
compressed together in the same chamber in order 
that the pump may deliver them against the atmos- 
pheric pressure. The result of this is that the water 
is thoroughly aérated and goes into the boilers in this 
condition. In the case of the condensers supplied on 
this contract the condensed steam and air and incon- 
densible gases are removed from the condenser by 
separate pumps—the condensed steam by a special 
turbine pump, and the air, &c., by the Westinghouse 
Leblanc rotary pump. The advantages claimed for 
this alternative system are that the boiler feeding 
system can be arranged as an absolutely closed ring, 








162 


THE ENGINEER 





so that the only air admitted is that coming in with 
the feed make-up and through air leaks, and the con- 
densed steam is taken from the condenser at the 
highest possible temperature. 

The sectional arrangement given in Fig. 6 of this 
patent rotary valveless dry air pump may prove of 
interest. As will be seen, the pump consists pri- 
marily of a reversed Pelton turbine wheel in conjunction 
with an ejector. Sealing water is introduced through 
branch A into the central chamber B, from which 
it passes through port C. It is then caught up by the 
blades of the Pelton wheel, which is rotated at a suit- 
able speed and ejected into the discharge cone E in 
the form of thin sheets having a high velocity. 


tion required when running being practically nil ; 
and that its simplicity ensures practically complete 
immunity from breakdown. 

The engine-room is spanned by a 30-ton hand- 
operated travelling crane, 66ft. between rail centres. 
There were also supplied five additional cranes, vary- 
ing in capacity between 3 tons and 10 tons for use in 
the sub-station. 

The pipe work in the power-house includes a com- 
plete fire service system, with hydrants, each having 
mounted alongside it in a hose container suitable 
lengths of canvas hose pipe with nozzle and connectors 
| The pipe work section also comprises an oil-eliminating 
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switch gear are given on page 172, and speak fop 
themselves. All high-tension gear in the power-housge 
and sub-station are enclosed in moulded stone cubicles 
as are also the duplicate sets of busbars. i 

The contract also included numerous auxiliaries to 
the power-house equipment, the chief of these being 
a complete motor testing outfit and a workshop plant, 
The latter comprises some eighty items, of which the 
following are examples :—One 2lin. and one 26in, 
upright drilling machine, with power feed and auto. 
matic step, &c.; one single-ended punching and 
shearing machine, to punch three-quarter holes in 3in, 
plate, and to shear plates jin. thick; one 8in. centre by 





These ' plant for treating 4500 gallons per hour, two three- | 8ft. gap bed surfacing and screw-cutting lathe ; tube 














Fig. 4—SURFACE CONDENSING PLANT 


sheets of water meet the sides of the discharge cone, 
and thus form absolutely tight water pistons which 
entrap the air and incondensible gases coming from 
the condenser through the suction branch F, and 
carry them out against the atmospheric pressure. In 
passing through the pump the sealing water receives 
practically no increase of temperature. The same 
water may therefore be used over and over again, or 
it may be passed through the condenser as cooling 
water, after it has been passed through the air pump, 
without lowering the efficiency of the plant. 


Results of Official Steam Consumption Tests. 
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Governor Trials. 


Actual percentage 
Nature of variation. 


| 
| Guaranteed percen- 
. 

change of load. | 
| 


tage variation. 


| 
Momentary| Permanent/Momentary| Permanent 


4 load to nil .. 


+3.8 +0.78 10 | 5 
Nil to 3 load 28 —0.78 10 | 5 
} load to nil +1.45 +0.67 10 | 5 
Nil to } load . - 1.33 — 0.67 10 | 5 
Full load to nil +7.95 42.93 10 5 
Nil to full load — 3.90 - 2.65 10 5 
1} load to nil ..| + 10.05 -n.7 10 | 5 
Nilto l}load..) -5.7 | -4.45 10 | 5 

| 


It is claimed for this Westinghouse-Leblane con- 
densing plant that its construction is quite simple, 
whilst the floorspace occupied is reduced to a minimum; 
that its efficiency is high and is practically constant 
at all vacua; that owing to the absence of rubbing 
and wearing parts it does not fall off after long service ; 
that its cost for maintenance is negligible, the atten- 





phase motor-driven pumps for circulating the cooling 
water through the coils in the engine crank chambers, 
exhaust steam separators, and a Lea recorder for 
measuring the water delivered to the hot well. 

An annexe to the engine-room, which has a base- 
ment and two floors, provides accommodation for the 
main switch gear, which is of Westinghouse standard 
design and manufacture. The high-tension 6600-volt 
switch gear includes twenty panels, controlling five 
1000-kilowatt generators, twelve feeders, and two 250- 
kilowatt transformers, and is complete with an inter- 











. 5—CONTROL DESK AND PEDESTALS 


cutters, grinders, tools and gauges of various kinds, 
rubber gloves, boots, &c. 

The entire distribution system of the town is laid 
underground in earthenware troughs and run in solid 
with bitumen. The cable work is divided into six sec- 
tions as follows:—(1) Extra high-tension 6600-volt 
three-core paper-insulated lead-covered cable work, 
comprising feeders running from the power-house to the 
sub-stations mentioned below. (2) High-tension 2250- 
volt single-core paper-insulated lead-covered cable 
work for public are lighting. (3) Low-tension four- 






connecting panel—see Fig. 7. The board controlling the | core paper-insulated lead-sheathed cable work for 
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Fig. 6—-WESTINGHOUSE-LEBLANC AIR PUMP 


generators and feeders is of the desk type, as shown by | 


Fig. 5 and in the top left-hand view on page 172, and 
is fitted with signal lamps which are automatically 
illuminated when the parts of the system to which 
they correspond are alive. All high-tension gear is 
confined to the basement and ground floor of the 
annexe, whilst the upper floor carries the control desk 
and the motor-operated main field rheostat. The 


general power and lighting, the power supply being 
given at 380 volts between phases, and the lighting 
| at 220 volts between each phase and neutral. As 
| the streets of Bahia Blanca are subject to periodical 
| flooding to a depth of 3ft. for periods of forty-eight 
| hours or more, there are no disconnecting boxes on 
| the low-tension system below the ground. In place 
|of the usual underground network boxes cast iron 


| low-tension alternating current switch gear in the | pillars have been fixed, containing above high-water 


power-house comprises two transformer panels and 
six motor-control panels. The low-tension direct 
current apparatus includes two exciter panels and 
four station lighting panels. Other views of the 





| mark plug fuses on the distributors, and disconnecting 
| links for two outgoing feeders. These pillars, each 
| 22in. in diameter by 4ft. 10in. high, are also designed 
‘to carry arc lighting standards, for which latter they 
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form the base. (4) Direct-current 600-volt single 
core vuleanised bitumen tramway feeder cable work. 
The cable is run from a rotary converter sub-station to 
yarious points on the tramway route. It is then con- 
nected every half mile through switch boxes on the 
poles to the trolley wire, as in standard British prac 
tice. (5) This section covers a telephone outfit 
which connects the power-house with the tramway 
depot and the sub-stations. For this purpose two- 
core vuleanised bitumen cables have been installed. 
Transmitters, receivers, boards and batteries are 
included. (6) The last section of the distribution 
system covers cable-laying plant, testing equipments 
and auxiliaries. 

Referring also to the tramway section, the complete 
equipment from telescopic and jib tower wagons to 
the paint for the tramway poles was supplied under 
the Westinghouse Company’s contract. As the climatic 
conditions of Bahia Blanca render a service of cars a 
necessity, tramways are laid down extensively through 
the town. The old order of things included a service 
of steam and petrol cars. Excepting the rails, which 
were retained and electrically bonded, this service has 
been replaced by electric cars, traversing at present 
some ten miles of streets. The overhead trolley 
system is in use, and it differs only from that employed 
for the usual English practice in that the trolley wire 
is of figure eight section and is held mechanically 
instead of by soldering, and that special precautions 
have been taken to maintain the insulation of the 
system in view of the severe climatic conditions. 

Two car shed traversers, electrically operated, dis- 
tribute the tramcars over the various bays in the shed, 
wherein is a repair shop containing a blacksmiths’ 
forge, a 4in. centres brassfinishers’ lathe, a 3ft. 6in. 
radial drilling machine, a 12}in. centres double-geared 
lathe fitted with two gaps to take car axle and wheels 
complete, an hydraulic wheel press, a gas-heated tyre 





Fig. 7—INTER-CONNECTING PANEL 


pit, a portable electrically driven air compressor, and 
some twenty other tools and appliances for facilitating 
car and equipment repairs. 

The rolling stock consists of twenty passenger cars 
and one street watering and rail cleaning car. The 
passenger cars are substantial structures of the 
single-deck transverse seated type. Each car seats 
forty passengers and weighs about 20 tons. The 
dimensions are :—37ft. long by 8ft. 10in. wide, with 
ahead room of 7ft. 10in., which is specially noticeable. 
The electrical equipment of the cars is of Westing- 
house standard design throughout. 

The watering car carries a tank of 2000 gallons 

capacity and a motor-driven centrifugal pump for 
delivering the water to the spraying pipes. These 
pipes are fitted at both ends of the car, and are under 
a pressure sufficient to distribute the water over an 
area extending to 25ft. on either side ; that is to say, 
m one operation the car can water a street: 58ft. wide, 
which represents a serious attempt to deal with the 
Bahia Blanca dust problem. All the cars are fitted 
with the usual hand brakes and with Westinghouse 
magnetic brakes. 
_ Before shipment, one passenger car and the water- 
ing car were completely equipped at the makers’ 
works. They were then subjected to running and 
braking tests on a track specially laid down for the 
purpose. In order to minimise the labour of erection 
on the site the car bodies were assembled and painted 
and varnished complete, had cases built round them, 
and were shipped to Bahia Blanca mostly as deck 
cargo. 

This extensive contract further includes the equip- 
ment of five sub-stations. The most important of 
these is the town sub-station for the tramway load at 
Bahia Blanca. This sub-station—shown in Fig. 13 
—contains Westinghouse switch gear, static trans- 
formers and two rotary converters. 

The high-tension switch gear in the station includes 
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a disconnecting panel, three incoming feeder panels, 
five 250-kilovolt-ampére transformer panels, and two 
rotary converter panels. The low-tension control 
apparatus comprises five transformer panels for the 
general network, six outgoing feeder panels, and one 
panel for the sub-station lighting. The direct-current 
switch gear consists of two rotary converter panels, 


six traction feeder panels, and one standard Board of 


Trade testing panel. The two rotary converter units 


are each of 350 kilowatt capacity, transforming from 


6600 volts 50 periods to 520-550 volts direct 
current. Each rotary is of the Westinghouse standard 
type with direct connected starting motors, is designed 


for an overload of 25 per cent. for two hours and 50 per 
cent. for one quarter-hour, and gives an efficiency of 
95 per cent. at fullload. This sub-station equipment 
also includes a portable motor-driven air compressor 


complete on a‘trolley and direct coupled to a three- 
phase induction motor. 

The four other sub-stations each include Westing- 
house switch gear and three-phase step-down trans- 
formers. The high-tension apparatus consists gener- 


ally of a disconnecting panel, two to three incoming 


feeder panels and four transformer panels; whilst 


the low-tension gear includes two to four transformer 


panels, three outgoing feeder panels, one are lighting 
panel and one sub-station lighting panel. 

All the sub-station transformers are of the West- 
inghouse oil-immersed self-cooling three-phase type, 
in 250 kilowatt and 590 kilowatt units, the aggregate 
capacity of the transformers installed being 5750 
kilowatts. Full load efficiencies of 97-9 per cent. and 
98-1 per cent. were guaranteed for the two sizes 
respectively. 

The above particulars afford an idea of what was 
undoubtedly one of the most important contracts of 
its kind placed within recent years. We understand 
that all the apparatus went together without a hitch, 
and that its operation has now been proved satis- 
factory. This is all the more creditable in view of the 








fact that the climate of Bahia Blanca is quite adverse 


summer temperature is some 106 deg. Fah., and the 
district is subject to very heavy dust storms. 


LAST STAGES OF THE PANAMA CANAL 
CONSTRUCTION. 
No. ITI.* 

On the up-stream side of the upper guard, inter- 
mediate and safety gates of the Pedro Miguel locks ; 
on the same side of corresponding gates of the first, or 
upper, lock chambers of the Gatun and Miraflores 
flights, and also in front of the guard gates at the 
lower end of all three flights, provision has been 
made for the installation of what are known as 
fender chains. Briefly put, the function of a 
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The smaller cylinder carries two sheaves by means 
of eyebars attached to a crosshead at its lower end, 
two similar sheaves at right angles being carried in 
stationary bearings supported on girders spanning the 
pit. The chain passes through a hawse pipe casting 
in the lock wall secured to heavy riveted anchorages 














PS | 


. 


























|to the successful working of a power-house. Its | 
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Fig. 10O—FENDER CHAIN APPARATUS 


fender chain will be to protect the gate nearest | embedded in the concrete, and a riveted strut connects 


it from being rammed by a ship approaching under | the horizontal girders with the hawse pipe casting so 


| its own steam or which has escaped from the control | that the entire outward pull of the chain is trans- 


of the towing Jocomotives. Consequently, a chain | ferred to the anchorages. The chain is supported on 
will be always in operation, 7.e., stretched across the | an idler fastened to the hawse pipe casting, makes a 


lock chamber from the tops of the opposing walls, 


| except when it is desired that a ship should pass. 


The chain will then be lowered into a groove pro- 
vided for the purpose in the lock floor, the operation 


of lowering and raising being accomplished from both | 


| sides by mechanism mounted in pits or chambers 


in the lock walls. 
This mechanism, illustrated in Figs. 10 and 11, 
differs considerably from that in vogue in England, 


where the fender chain device has been in use for some | 


years. It was applied originally, we believe, to the 


Barry Docks in 1896, and has since been fitted to | 
various other docks—the Grangemouth and Tyne, | 


Avonmouth, Immingham, &c. 


by the friction of two or more turns of the chain about 


Usually 13in. chains | 
are used, and the resistance to paying out is obtained | 


a fixed horizontal drum, placed on one of the lock | 


walls, the chain being raised or lowered by an 


hydraulic engine on the other wall. In the case of the | 


Panama Canal many other designs were considered, 


and it is believed that the method which has been | 


adopted for producing resistance to the paying out 


of the chain will prove much more certain in its action | 


than any heretofore tested. 


As will be seen from the illustrations, the mechanism | 


consists of a system of cylinders, hydraulically 
operated, and a train of sheaves by which lft. of 


movement by the cylinder corresponds to 4ft. by the | 


chain. The former system includes a fixed cylinder, 
40in. in diameter, a cylinder, 38in. in diameter, 


moving within it, and a fixed plunger, 25in. in dia- | 


meter, upon which the smaller cylinder moves. 
Water is forced, at a pressure of 60 Ib. per square inch, 


into the large cylinder for downward motion or | 


raising the chain, and into the small cylinder for 


reverse motion by a centrifugal pump, which is | 


started automatically by a quick-acting electric 
switch, the change of flow being produced by varving 
the position of the operating valve by means of a sole- 
noid operated by remote current. An open tank pro- 
vides storage for the water displaced in the outer 
cylinder as the moving cylinder rises, and also com- 
pensates for waste due to leakage and evaporation. 
The stroke of the cylinder is 2lft. 6in., and each com- 


plete movement therefore raises or lowers the chain | 


86ft. for each machine, or 192ft. for both. 





* No, II. appeared February 9th, 


| on the other side of the machine. 





quarter turn round one of the fixed sheaves, passes 
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Fig. 11—DIAGRAM SHOWING ACTION OF FENDER CHAIN 


down and makes a half-turn round one of the lower 
icovable sheaves, rises again, making a half-turn 
round the second stationary sheave, and passes down 
It then makes a 
half-turn round the second movable sheave, and, 
passing up, is fastened to one of the girders at the top 
of the pit. 

Should a ship strike a fender chain—see Fig. 12— 
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+ 


exerting a pressure of more than 750 1b. per square 
inch—corresponding to a stress of 100 gross tons on 
the chain—the latter will be paid out gradually by an 
automatic release until the vessel comes to a stop. 


A 10,000-ton ship, moving at the rate of 4 knots, | 


would travel 72}{t. after striking the chain. The 
resistance to the paying out of the latter—the most 
important feature of the design—is provided by one 


or more piston valves placed in the pipe line, the move- | 


naent of which will be regulated by a properly adjusted 
helicoidal spring. 
tions, when the pressure in the cylinders and piping 
never exceeds 60 lb. per square inch, the valve re- 
mains firmly seated ; but should the chain be struck 
by a vessel, the pressure will rise rapidly, and the 


valve should open against the reaction of the spring | 
| Like the guard gate valves, these valves consist 


as soon as the desired pressure of 750 Ib. is reached. 


With variations in the rate of flow, the ports for the | 


discharge of the water will open automatically a 
greater or less degree, so as to ensure a practically 
constant pressure at all times. It should be noted 
that the original adoption of the device was admit- 


Under ordinary working condi- | 


be required to operate under a 70ft. head, making the 
18ft. travel in about a minute. 

In general construction, the other two classes of 
| valves mentioned above conform to that of the rising 
| stem valves. ‘The first will control the flow of water 
|in the side wall culverts when it becomes neces- 
/sary to unwater the culverts. Each will weigh 
15,726 lb., close an opening 8ft. wide and 18ft. high, 
and operate in a rectangular concrete chamber 
2ft. 8in. deep and 11ft. 3in. wide. The lateral culvert 
valves are required to regulate the flow of water 
between the safety and lower gates, at the lower 
| end of the upper lock in each flight. Each is 10ft. Jin. 
wide and 10ft. 9}in. high, operates in a concrete 
| chamber, and is designed to close an opening 8ft. 
by 8ft. 5in., and to take a pressure in either direction. 


mainly of nickel steel. 

| The bulkhead gates first mentioned in the fore- 
going table will close an opening 12ft. high and 5ft. 
| wide in the tunnels, which provide access from the 


tedly experimental, it being agreed, should a test | 


under working conditions prove unsatisfactory, that | 


frictional resistances might probably be substituted. 
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Fig. 12—EFFECT OF STRIKING FENDER CHAIN 


That the Commission is now satisfied as to its effti- 
eacy may be gathered from the fact that a contract, 
valued at £88,250, for forty-eight machines has been 
placed recently with the United Engineering and 
Foundry Company. There were for this contract 
nine other bidders, whose tenders ranged between 
£101,080 and £169,000. The contract mentioned does 
not ‘include main pumps and motors, electrical ma- 
chinery and wiring, the fender chains themselves, 
suction tanks, resistance valves, stairways and grat- 
ings, and theriveted steel anchorages for attachment 
to the hawse pipe castings. 

For furnishing the undermentioned rising stem 
gate valves, lower guard gate valves, lateral culvert 
valves, bulkhead gates to the middle wall culverts 
and side and middle wall intakes and middle wall out- 
lets, and screens for the side and middle wall intakes 
required for the three flights of locks, there were but 
two tenders. The lower of these, that of the McClintic- 
Marshall Construction Company, was accepted, the 
price being 3-2 per cent. less than the estimate of the 
Commission. The valves, &c., are being installed 
according to the following schedule «— 











"ene Pedro Mira- | Weight 
*|Miguel.| flores. of metal. 
Ib. 
Rising stem gate valves 58 30 42 2,807,610 
Lower guard gate valves ... 2 oe 4 188,712 
Lateral culvert valves... ... 2 #2 2 51,624 
Bulkhead gates to middle wall 
teed ee ae 6 2 i 49,920 
3ulkhead gates for side wall 
aa ee 3 3 3 248,400 
Bulkhead gates for middle in- } | 
takes and outlets a 6 i Ss 6 424,800 | 
Screens for side wall intakes 6 | 6 6 176,040 | 
Screens for middle wall intakes 6 6 6 161,640 | 


The rising stem valves are l0ft. Sin. wide and 
18ft. 10in. high, each weighing 21,597 Ib., of which 
16,000 Ib. are nickel steel, 2340 lb. structural steel, 
and 3160 Ib. cast steel. Their purpose is to control 
the flow of water through the large culverts in the 
lock walls during the operation of filling or unwatering | 
a lock chamber. In the centre walls the valves are 
arranged in pairs, separated by a pier, 4ft. 3in. wide, 
in the middle of the culvert, dividing the latter into 
two rectangular culverts, 8ft. wide and 18ft. high. 
Each valve operates in a well, and travels on two live 
rollexss having a span of 10ft. from centre to centre of | 
bearings. The trains travel on two rails, which are 
fastened to the down-stream face of the wall castings, 
set in masonry. In operation the valve has an aver- 
age range of motion of 18ft. in a vertical plane, but is | 
so constructed that it may be raised to the bottom | 
of the machinery pit and removed entirely from the | 
well for repairs. It will have a total lateral play of 
fin. The valves, during ordinary operation, will be 





under a head of about 60ft., but in certain cases may 
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SKETCHES OF THE WALKING HORSE FROM WILLIAM BRUNTON’S LETTER OF 


|lock chamber to the culverts in the middle walls, 


to facilitate the installation and repair of cylindrical 
valves. 
entrances to the side and middle walls at the upper 
ends, and also the middle wall outlets at the lower | 
ends of all the locks. They will be used only when 
it is desired to unwater the side and middle wall | 
culverts between the upper operating valves and the 
intakes, and the middle wall culverts from the outlets 
to the lower operating valves. There are two sizes 
of these gates, 13ft. 10}in. by 26ft. 8?in. for side 
walls, and 13ft. 10}in. by 23ft. 8?in. for middle walls. 
The screens are to guard the inlets in both side and 
middle walls at the upper end of all the locks, and 
consist of skeleton frames of two sizes. 





ENGINEERING GOLFING Society.—The annual general meeting 
of the Engineering Golfing Society will be held at the Institu- 
tion of Civil Engineers, Great George-street, 
on Wednesday, February 28th, at 12 o’clock noon. 


Westminster, 





The other gates form bulkheads at the | 
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THROUGH the courtesy ci the present representa. 
tives of the family, we have been permitted to inspect 
and reproduce a letter written under the date of 
| April 28th, 1813, by William Brunton, of Derby, to 
his brother John, at Belfast. In this interesting 
document the writer is, apparently for the first tine. 
communicating to his brother his ideas on mechanical 
propulsion for railway vehicles, road carriages and 
canal barges. The letter, in brief, contains an inter. 
esting record of that curious invention known to 
students of engineering history as Brunton’s * walk. 
ing horse.” We understand that the letter is shortly 
to be offered to the South Kensington Museu) 
authorities, who no doubt will find a suitable place 
for it beside Blenkinsop’s rack locomotive and other 
** adhesion ’’ inventions. 

The letter is headed * Butterley Tronworks, near 
Derby,” and is addressed to “Mr. John Brunton, 


| 
| AN OLD LETTER. 
| = 


woe + 








1813 


care of Mr. Job Rider, Belfast Foundry, Belfast, 
Ireland.’ Incidentally we may remark that the 
postage charged for the carriage of the letter from 
Derby to Belfast was three shillings. 

After relating some family news the letter ¢ 
ceeds :—‘‘ I have been, as you will easily perceive, In 
the scheming way lately, and invented a horse to go 
by steam, for which I have taken out a patent, and 
am now very busy in drawing up the specification, 
a rough copy of which is underneath. I shall be 
much obliged to you carefully to peruse it, and write 


pro- 


/me as soon as possible whether from it you could 


make the machine attempted to be described, as the 
patent will not be tenable unless from the specifica- 
tion a mechanic could [make] the same thing.”? ‘The 
letter then proceeds with’ a description of the inven- 
tion, and refers for this purpose to certain sketches 
contained on one of its sheets—the sheet reproduced 
in our engraving. We do not purpose transcribing 
the letter word for word, as the descriptive part 15 
largely identical with the subject matter of patent 


| No. 3700 of 1813, which specification may, of course, 
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still be obtained by the public. We will here refer 
only to those parts of the letter which are required to 
make our illustration understandable. 

The invention is graced by a sounding and com- 
prehensive title running as follows :—‘' A method 
and machinery for propelling or drawing carriages 
upon roads or railways and towing vessels upon canals 
or navigations by means of certain levers or legs 
alternately or conjointly acting upon such road, rail- 
way, canal, &c,, or upon machinery attached thereto.” 
The idea is to attach what the inventor calls feet to 
the vehicle or vessel to be propelled.” These feet are 
to receive a reciprocating motion—or more exactly, 
* a motion somewhat similar to that of a man’s foot 
when in the act of walking ’’—-from a steam engine, 
‘or any other engine sufficiently powerful and com- 
pact" fixed upon the vehicle or vessel. If the load 
is heavy or the way “much upon the ascent” the 
pressure of the feet on the ground may not be suffi- 
cient to propel the carriage, and in this case the feet 
are to act on ** indentations or teeth of metal, wood, 
stone, or other suitable materials’ laid down on the 
road. ‘The canal barge provided with the invention 
is to propel itself by thrusting its feet against the 
bottom or sides or against the surface of the towing 
path, In this case, if necessary, racks may also be 
used, or alternatively the feet may act in conjunction 





with bars of wood or metal, chains or ropes fastened 
along the sides or attached to the bottom of the | 
* navigation.” 

The feet are to be made of metal or wood in the 
shape of horses’ shoes—Fig. 1. If ‘‘ the materials of the 
road are very tender or the load very heavy ” two, 
three, or more feet may be united by a universal 
joint into a single foot, as shown in Fig. 2. This 
arrangement will be particularly suited to roads the 
surfaces of which may possess inequalities. If the 
rack device is to be used the foot is provided with 
indentations, and is to be longer than the distance | 
through which it moves at each step, as shown in 
Fig. 3. On a very steep road or in tunnels this | 
arrangement may be reversed and a detent or hook- | 
like foot caused to engage with a cast or wrought 
iron rack laid on the road or on the roof of the tunnel— 
Fig. 4. The feet may take yet another form, as 
illustrated in Figs. 5 and 6. In these cases the feet 
consist of palls of metal or wood suspended by joints 
from a reciprocating lever or a reciprocating beain. 
We gather that in this case the feet—or rather legs 
would co-operate with wave-like undulations on the | 
surface of the road or on the sides of the canal. 
Where the drawing of vessels on canals is concerned 
the inventor intends to attach to the feet one or more 
hooks, which while permitting the rod, chain or rope 
to pass easily in one direction, will prevent the 
* repulsion ”’ of the vessel in the other. These details | 
are illustrated in Fig. 7 and presumably also in Fig. 8. 

We now come to the description of the means 
whereby the required motion and power is to be trans- 
mitted to the feet. Figs. 9, 10 and 11 illustrate three 
of the proposed arrangements. In connection with 
these the letter explains that two or more feet are to 
be affixed to the beam or reciprocating lever of the 
steam engine in such a way that the action of the feet | 
may be alternate, and thereby produce a nearly 
uniform propelling power. As an alternative arrange- 
ment the feet may be attached to the piston-rod of 
the engine, as shown in Fig. 12, or to two rods 
coupled together by gearing—Fig. 13. They might 
also be connected to a crank on the engine shaft, as 
represented in Fig. 14. It will be understood that | 
while one foot is propelling the carriage the other is | 
being dragged over the ground until it reaches the 
position at which its power stroke commences. The 
inventor is, however, aware of the injury which this 
dragging motion may inflict on the road surface, and 
in consequence we find him next describing means | 
whereby the foot during its idle movement may be | 
raised up clear of the ground. 


Such a motion may be | 
obtained by employing a weight or a spring or “ by | 
an additional mechanical application of the power of | 
the steam engine.” In Fig. 15 an arrangement of 
Weights and straps is shown, which is designed to lift | 
the leg up at the end of its step and lower it at the 
beginning of its next. To the same end a roller a, 
Fig. 16, may be made to work in conjunction with a 
hinged curve—or cam surface—h. 

The letter concludes with the following passage :— 
“Should you have any railways in your neighbour- 
hood I should be very much obliged to you if you 
would endeavour to introduce this contrivance, and 
we would allow you a commission upon them. This | 
Lam anxious should be done soon, as I suspect that | 
one of the clerks in the English Patent -office is taking | 


out a patent for the same thing in Ireland, and he 
makes use of my communications for that purpose. | 
I found this out by his endeavouring to forestall me 
in my Scotch patent. I trust it will be found a very | 
useful apparatus, and I anticipate very many orders 
for them. But I should have observed that an intro- 
duction of one before he takes his patent would 
prevent it.” 

We do not know how Mr. Brunton fared with his 
Trish patent, but we may here say that the specifica- 
tion referred to in the early part of this article permits 
him to “ make, use, exercise and vend ”’ his invention 
only “‘ within that part of the United Kingdom of 
Great Britain and Ireland called England. the 
Dominion of Wales and Town of Berwick-upon- 
Tweed.” 


| power plant. 


} at 200 Ib. 


| to be provided. 
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The subsequent history of the invention may be 
here briefly noted. 

In the year of the letter Mr. Brunton constructed 
his first and only steam horse at the Butterley Works, 
then the property of the elder Mr. Jessop. Through- 
out the winter of 1814 the machine worked at the 
Newbottle Colliery, and was successful so far that it 
could pull loads up a gradient of 1 in 36. Eventually, 
however, the boiler exploded, and this disaster, result- 
ing in the death of thirteen persons, determined the 
inventor to abandon his idea. It is interesting to note 
that Mr. Brunton, after serving an apprenticeship as 


a millwright under Sir Richard Arkwright at New | 


Lanark, was engaged by Boulton and Watt at the 
Soho Works from 1796 to 1808. He became a close 
friend of Watt’s, and was constantly in attendance 
on the great engineer during his last illness. Mr. 
Brunton ultimately became foreman of the Soho 
engine factory. Leaving Boulton and Watt’s, he 
went first to the Butterley Works and then to the 
Kagle Foundry, Birmingham. After practising as a 
civil engineer in London, he migrated to the West, 
where he became interested in various mining and 
metallurgical enterprises. He died in October. 1851, 
practically the last of the old school of engineers. In 
his day he was on terms of intimate friendship with 
Watt, Murdock, Rennie, Telford, Trevithick, Brunel, 
George Stephenson, and many other equally famous 
engineers, 


A LARGE SAVING OF COAL. 


By the courtesy of the British Xylonite Company, 
Limited, we have recently been enabled to examine the 
alterations in its steam generating and power producing 
plant which were carried out by it some little while ago 
at Manningtree under the advice of Mr. R. W. Weekes, 
the consulting engineer to the company. 

It may be stated at the outset that in addition to requir- 
ing steam for driving engines for generating electrical 
energy and for other power purposes the company requires a 
large amount of steam for heating the materials it uses 
during the process of its manufacture. Up till the year 
1909 the boiler-house plant was worked in two sections, 
one of which supplied the heating main and the other the 
For the heating service three Lancashire 
boilers, each 7ft. Gin. in diameter and 30ft. long, were kept 
under steam day and night, and were worked at a pressure 
of about 60 1b. on the square inch. The steam for the 





| power plant was supplied either by a Galloway boiler, 


which worked at 150 1b. pressure and was provided with 
an independently fired Schmidt superheater, or by a Stir- 
ling boiler which could be worked up to 180 1b. on the 
square inch. When this latter boiler was, at work 








sumption of this engine, taken at the makers’ works, when 
working with steam at 150 lb. per square inch in the steam 
chest and of a temperature of 552 deg. Fah., and when 
exhausting against 60 lb. back pressure, was 56-46 Ib. 
per kilowattt hour. At half load the consumption was 
84-5 1b. per kilowatt hour. Under these conditions the 
mschanical efficiency of the combined engine and dynamo 
was at full load over 85 per cent.; at 25 per cent. over- 
load, 86-5 per cent.; and at half load, 83-2 per cent. 

The accompanying sketch Fig. 1 shows the arrange- 
ment of the plant diagrammatically. On the left-hand 
side are the boilers. In the engine-room the steam main 
is branched into two, one being taken direct to the Belliss 
set and the other to the two horizontal compound engines, 
only one of which for simplicity’s sake is shown in the 
sketch, and only one of which is now ordinarily worked. 
From the latter branch a connection runs through a reduc- 
ing valve direct to the low-pressure main, this valve being 
set at 60 lb. per square inch, so that if at any time there 
should be a greater demand for the low-pressure steam for 
heating purposes than the Belliss engine can supply, this 
valve comes into operation and makes up the deficiency. 
The reducing valve was also no doubt introduced in view 
of a possibility of this engine having to be laid off for any 
cause. “The by-pass valve also comes into operation at 
meal times, when the heating processes must go on but the 
machinery is stopped. 

This, then, is the extent of the changes made in the 
power and heating installations, and it a very reimark- 
able saving in the coal consumption has been realised. 

Before going on to discuss it, however, we may perhaps 
usefully give some further particulars of the additional 
plant. The three Babcock and Wilcox boilers each have a 
heating surface of 3200 square feet. Theirevaporative duty 
is 12,000 lb. of steam per hour, or from 14,000 to 15,000 Ib. 
with the feed water at 250 deg. Fah. The evaporation 
is guaranteed at the rate of 10 lb. per pound of coal with 
13,000 B.Th.U. per pound. The tubes are 4in. in diameter 
and 18ft. long. They are arranged in twelve sections of 
twelve each. The superheater contains 660 square feet 
of heating surface. There are forty-eight tubes Lin. in 
diameter, and it is designed to give an additional heat to 
the steam of 200 deg. Fah. There is, of course, a separate 
superheater to each boiler on the usual Babcock and 
Wilcox plan. Chain grate stokers 10ft. by 6ft. Gin. are 
employed. A Green’s economiser has also been provided. 
The pipe work in the engine-room was supplied by Titon 
and Co. The 200 1b. steam main is 6in. in diameter, the 
low-pressure main 10in. in diameter, while the by-pass from 
the high-pressure to the low-pressure main is 4in. in 
diameter. A steam receiver of 15 cubic feet capacity has 
been introduced in the high-pressure main. By the addi- 
tion of this apparatus it was found that instead of a Qin. 
pipe from the boilers to the engines being necessary a 6in. 
pipe answered the purpose, and there was no appreciable 
drop in the steam pressure. It may be mentioned that 
for the short length between the receiver and-the engine a 
pipe with a larger diameter than 6in. is used. 

The guaranteed consumption of the Belliss engine under 


surplus steam was passed into the 60 1b. main through a | the working conditions of 160 Ib. per square inch 550 deg. 
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Fig. 1—-DIAGRAMMATIC SKETCH OF STEAM PIPING 


reducing valve. The generating plant consisted of two 
200-kilowatt three-phase generators driven direct by two 
horizontal tandem compound Easton engines, which were 
worked on the Schmidt system with superheated steam 
and a reheater between the two cylinders. A high degree 
of superheat was employed—up to 750 deg. Fah.—and on 
trial when the engines were new the steam consumption was 
found to be as low as 15-4 Ib. per kilowatt hour, while at 
half load it was 17-8 lb. The engines worked condensing. 

In 1909 the growth of the works necessitated more 
power being installed. Tests of the coal burnt showed that 
at that time, taking the total as 100, 36 per cent. was con- 


| sumed by the high-pressure boilers and 64 per cent. by the 


low-pressure boilers, these figures being for the winter. 
In the summer time the percentage for power rose to about 


40 per cent. 
It was at this period that Mr. Weekes was called in to 


| advise on the situation and he, on going into the matter, 


decided to recommend some drastic changes. The first 
of these was that the three low-pressure boilers should be 
discarded and their place taken by three Babcock and 
Wilcox boilers capable of generating superheated steam 
He proposed that these boilers only should be 
worked, and that the Stirling and Galloway boilers men- 
tioned above should be retained as stand-bys. The ques- 
tion then arose as to how the heating steam at 60 lb. was 
This point Mr. Weekes solved in an 


interesting manner. We have said that further motive 


| power was required, and he therefore decided to install a 


high-speed engine which should exhaust at 60]b. per 


| Square inch pressure into the heating main supplying the 
| factory. 


This sounds as though it were a most unecono- 
mical arrangement, but we shall show that in reality it is 
far from being so. 

The engine chosen was of Belliss and Morcom’s make. It 
is a simple engine and has two cylinders each 18in. in 
diameter by 12in. stroke. The nominal full load of this 
engine, which drives a three-phase alternator made by the 
General Electric Company, of Witton, is 300 kilowatts at 
343 revolutions per minute when exhausting at 60 Ib. pres- 
sure. As a matter of fact the set is frequently called upon 
to give out as much as 400 kilowatts. The steam con- 


Fah. and 60 lb. back pressure was 57-6 Ib. per k.w. hour. 
The engine was also guaranteed to run at 25 per cent. over- 
load for six hours. The three-phase alternator supplies 
300 kilowatts at forty cycles and 220 volts with cos. ¢ = -8. 
With an overload of 25 per cent. for six hours the tempera- 
ture rise is guaranteed not to exceed 70 deg. Fah. while the 
efficiency of the machine is given as 92 per cent. 
Working under the conditions named—which, it will be 
observed, are those of an engine from which all the exhaust 
losses are removed—the Belliss engine takes only a small 
percentage of the heat from the steam passing through it, 
and the steam as it leaves the engine is practically dry. 
How small the percentage of heat abstracted is shown by 
the following figures :-— 
B.Th.U. 
Heat input, 300 x 56.4* x 1291 ¢ . = 21,843,720 


| Heat used in engine at full load per hour B.Th.U. 
Converted into electricity, 300 k.w. x 3415 { = 1,021,500 
Mechanical and electrical losses, 15 per cent. = 153,675 
Radiation losses, ascertained from actual 
exporimem& 0. 20 ce ce ce te oe 57,000 


1,235,175 
Balance discharged to heating main .. .. .. = 20,608,545 

* Steam consumption per kilowatt. + Total heat of steam per pound 
at 195 1b. pressure and superheated to 550deg. Fah. { Mechanical 
equivalent of 1 kilowatt-hour. 

It will thus be perceived that the engine only subtracted 
5-65 per cent. of the total, and that only some 4150 
British Thermal Units are required to produce a Board of 
Trade Unit. It is claimed that with coal with 13,000 
B.Th.U. per pound and with reasonable boiler efficiency 
the engine only requires -45 lb. of coal per Board of Trade 
Unit produced, and that this varies but little with the 
actual load, as at half load the B.Th.Us. per unit are only 
4390. 

The comparison of the working of this engine with that of 
the tandem compound condensing engines is interesting. 
These took at full load an average of 20,800 B.Th.Us. per 
Board of Trade Unit, and at half load 23,500 B.Th.Us. 
These figures were those obtained under trial conditions 
when the engines were originally tested, and show that 
the condensing engine, which has an_ especially low 
steam consumption, required practically five times as 
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much heat per Board of Trade unit as does the back- 
pressure engine. The major portion of this difference 
is, of course, represented by the heat lost in the circulating 
water. The above figures assume that the engine main- 
tained the same efticiency of steam consumption as it had 
when new. It may be added that in actual tests lasting 
over a week it was ascertained that the condensing engine 
required 2-82 lb. of coal per unit more than the back-pres- 
sure engine. 

With the present method of working the output which the 
back-pressure engine can give at any instant is determined 
by the demand for low-pressure steam. This is a variable 
quantity, depending on the working of the different steam 
heating appliances throughout the works. A curve of out- 
put from the generator driven by this engine, which we 
reproduce in Fig. 2, shows this clearly. The demand for 
electric power also fluctuates. There are times during the 
factory hours when the new engine can produce the whole 
of the electricity required, but it is found advisable to have 
one of the condensing engines always running and the 
alternators driven by the two engines connected in parallel. 
The governor of the Belliss engine has been made to work 
more sensitively than that on the condensing engine, and 
arrangements have been made by which the load is only 
transferred to the latter when the steam pressure in the 
60 lb. main rises—or, in other words, when the Belliss 





/ 


4pm 3pm = 2pm. lpm 


Zero line as steam 





siderable reduction in the radiation losses in the boiler- 
room, and the records show an increased evaporation of 
over one pound of water per pound of coal burned. 

The division of the saving of coal between the boiler- 
house and the engine-room can be approximately deter- 
mined from the records made during the one week when 
the back-pressure engine was shut down for overhaul. 
The steam was then generated by the high-pressure boilers, 
and the two condensing engines supplied the power. The 
whole of the low-pressure steam was passed through the 
reducing valve in the by-pass between the two steam 
mains. The coal required per unit of electricity produced 
averaged, as stated above, 2-82 lb. more than in the pre- 
vious or following weeks. If this proportion held through- 
out the whole year it would mean that about 52 per cent. 


of the coal economy is due to the back-pressure engine | 


and 48 per cent. to the improved boiler-house equipment. 


A still further development of the back-pressure engine | 


has been put to work in the Hale End establishment of the 
British Xylonite Company. In this case it is a Diesel 


engine, which is working in combination with the new | 


plant, and the relative saving is naturally not so pro- 
nounced as it is at Manningtree, though it is quite satis- 
factory. The back-pressure engine is provided with three 
cylinders. 


steam and exhaust into the 60 lb. main. It happens that 
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engine is delivering more steam to the heating main than 

the factory requires. The idea was that the back-pressure | 
engine should produce the maximum possible amount of | 
energy, and this has evidently been successfully carried out. 
The results obtained by the working of this plant have been 
put at our disposal by the kindness of the British Xyvlonite 
Company, and we are enabled to place an analysis of them 
before our readers. We may say that most painstaking 
and accurate records have been kept continuously by the 
company. Every ounce of coal burned or water evapo- | 
rated and the quantity of electricity produced are measured, | 
and the result is that a perfectly accurate comparison of | 
the coal consumption, both before and after the change. is 
possible. Moreover, integrating meters are connected to 
each of the generators, so that the amount of electricity 
produced by each of these is separately known. The | 
figures can also be compared with the quantity of finished | 
product turned out in the works. On going into the data 

we find that in 1910 although the new plant was only at 

work for the last eight months of the year—the first four 


| action will be readily understood. 


Swain Se 
ELECTRIC OUTPUT 


at times the supply of steam to the low-pressure main is 
in.excess of the requirements of the factory, and when this 
happens steam from this main is automatically intro- 
duced into the third cylinder of the engine, which exhausts 
to atmosphere. We illustrate in Fig. 3 a plan of the engine 
showing the arrangement of piping and valves to bring this 


about, and in Fig. 4 details of the automatic lift valve itself. | 


This valve is of the double-beat type, and on a continuation 
of its spindle there is a small cylinder, the top of which is 
open to atmosphere while the steam pressure acts on 
the bottom of its piston, tending to raise it, and conse- 
quently the valve, against an adjustable weight. The 
A dashpot is provided 
to control its action, and a ball joint is inserted between 
the dashpot spindle and the valve casing, so as to allow 
of slight relative action between the two parts of the 
apparatus. The engine is of the Belliss type, as is 
that at Manningtree. We have been provided with the 
figures given in the accompanying table. They were 
obtained in a test of this three-cylinder engine and are, as 
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months’ working being on the old system—there was a | 
total saving of 18 per cent. in the coal which would have 
been required to produce the same output under the con- | 
ditions obtaining in 1909. We may say that the actual | 
increase in output was 16 per cent. A fairer comparison | 
is possible between the years 1909 and 1911, for the new | 
system ran regularly—saving for one week for overhaul— 
throughout the latter year. The saving in this instance | 
was 31-1 per cent. of the weight of coal which would have 
been required to produce the same quantity of finished 
material under the conditions prevailing in 1909. 
The whole of this saving cannot be attributed to the 
change in the system of running the engines. Much was 
also due to improvements in the boiler-house equipment. | 
Under the old conditions one high-pressure boiler and | 
three, or even four, low-pressure boilers were always under 
steam. The low-pressure boilers were hand fired, and had | 
often to be foreed to maintain the necessary pressure. | 
Now, two high-pressure boilers can, and frequently do, | 
supply the whole of the steam required, and there are 
never more than three boilers under steam at one time. 
They are mechanically stoked and burn cheaper coal. The 
saving is therefore not only in the amount of coal burned, 
but in the price paid for it. There has also been a con- 







2—PLAN OF ENGINE WITH AUTOMATIC VALVE TO THIRD CYLINDER 
































Test or Automatic Back Pressure Control on Belliss Engine 
No, 4424 DE. 


VARYING Back PRESSURE. 


Back Back pressure HP 
Load. Speed pressure in on third steak 
main, cylinder. em 
kw. Ib. Ib. Ib. 
105 4380 57 21* 139 | 
98.2 476 62 23 185 
103 479 65 29 187 | 
108 481 64 39 177 | 
110 482 63 5s 170 | 
lll 483 62 65 165 | 
113.5 484 61 6) 153 | 
115 485 61 62 150 
Raisine Loan. | 
79.6 480 -. 58 20* 160 | 
83 480 a & 21 168 | 
88.6 478 .. 64 22 175 
94 478 .. 65 28 a 
100 476 so 28 182 | 
105 472 -. 64 82 186 | 
116.5 465 -- 63 40 192 | 
125.2 464 63 44 195 
131.5 462 os 48 197 
139 454 oe EL we 52 - 198 


Two of these are supplied with high-pressure | 


| of 869,000 miles, but four of them show decreases. 


| passenger and goods. 
| Great Central, decrease 27,000 (12,000 goods) ; 
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Lowkrine Loap., 


139 454 Bits ee oe MR Ge hey oss 198 
136 462 WR cea, we ene 1s 
134 466 63 47 14 
125 75 4 41 195 
107 478 t5 Be 185 
OR2 an «< ae 65 23 a 178 

| ok wa. .cs Ce sa. aeitan? BP earl see we Cec lhe 

| * Pressure in valve chest of third cylinder due to by-pass, provided to 


| keep third cylinder warm. A 12 1b. pressure from the by-pass just 
| equalised negative work on third cylinder. 

will be seen, separated into three divisions :—(1) In which 
the back pressure was varied ; (2) in which the load was 
raised from 79-6 kilowatts to 139 kilowatts ; and (3) in 
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Fig. 4—THE AUTOMATIC VALVE 


which the load was lowered from 139 to 61-5 kilowatts. 
These figures speak for themselves, and show that by 
means of this arrangement the pressure in the steam main 
can be kept reasonably constant. 

Of course, the system employed in the two cases we have 
instanced is limited in its applicability, but in factories or 
other works in which a large amount of steam at a compuara- 
tively low pressure is required for purposes other than 
power it would appear to offer considerable advantages. 





THE RAILWAY HALF-YEAR. 

NOTWITHSTANDING the strikes with their attendant 
loss of tratlic, compensations for delay, bonuses for the 
loyal staff, and the higher pay which is a direct or indirect 
result of those troubles, the past half-year has been a 
remarkable one for British railways. What it would 
have been had the traffic last August been undisturbed, 
and had not the companies had to incur the increased 
expenses just named, we do not know. Neither can we 
conjecture, as there is no precedent on which to base any 
conclusions. 

The nine principal companies have an aggregate in- 
crease in gross receipts of nearly one million pounds. 
Taking them in alphabetical order, these are as follows 
round figures) :—Great Central, £109,000; Great 
Eastern, £97,000; Great Northern, £101,000; Great 
Western, £104,000; Lancashire and Yorkshire, £70,000 ; 
London and North-Western, £221,000; London and 
South-Western, £30,000; Midland, £153,000; North 
Eastern, £65,000. 

But, unfortunately, nearly the whole of these vast sums 
have been swallowed up in expenses. All the above com- 
panies show increases in expenditure, the total for the 
nine companies being £880,000, made up as follows : 
Great Central, £80,000; Great Eastern, £78,000; Great 


| Northern, £45,000 ; Great Western, £145,000 ; Lancashire 
|} and Yorkshire, 


£50,000 ; London and North-Western, 
£226,000 ; London and South-Western, £37,000 ; Midland, 
£161,000; North-Eastern, £58,000. Some of the results 
of the previous half-year of 1911 may be seen in THE 
ENGINEER of August 18th last, and of a year ago in an 
article entitled ** The Railway Position’ in the issue of 
February 24th, 1911]. 

The same nine companies made an aggregate increase 
The 
South-Western had a decrease in its passenger mileage, 
but the goods mileage was more. With the other eight 
companies there was an increase, or decrease, in both 
The total mileage was as follows : 
Great 
Eastern, increase 237,000 (33,000 goods) ; Great Northern, 
increase 233,000 (205,000 goods) ; Great Western, increase 
391,000 (165,000 goods); Lancashire and Yorkshire, 
decrease 117,000 (15,000 goods); London and North- 
Western, increase 431,000 (270,000 goods) ; London and 
South-Western, passenger decrease 8500, goods increase 
58,500 ; Midland, decrease 212,000 (7000 goods) ; North- 


| Eastern, decrease 117,000 (40,000 goods). 


The Great Northern carried 180,000 fewer passengers, 
but the receipts from passengers were up £6593, showing 
that the tendency is to travel further afield. The Great 
Western increase in expenditure covers increases of £4300 
for maintenance of way, £32,000 for locomotive power, 
£10,600 for carriages and wagons, £74,500 for tratftic 
expenses, and £7000 for general charges. The London 
and North-Western higher expenditure covers an increase 


| of £19,000 in permanent way, £50,000 in the locomotive 


and £136,000 in the traffic departments. The sum of 


| £150,000 has also been carried to reserve, as against 


£100,000 a year ago. There were £100,000 placed to re- 
serve last July, making £250,000 for the year, which is 
equal to ? per cent. more dividend. The Midland propor- 
tion of expenses to receipts rose from 59.04 per cent. a 
year ago to 61.08 per cent., and its increase covers £1800 
for maintenance of way, which includes £40,000 to reserve 
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for renewal of bridges, as against £30,000 a year ago, 
but no addition is made to the £50,000 put to reserve last 
July for alterations to signals, £32,000 for locomotive 
expenses, £48,000 for carriages, including £40,000 placed 
to reserve for renewal of carriages, £94,000 for traffic ex- 
penses, and £5000 for general charges. The North-Eastern 
shows an increase of £65,000 in maintenance of way, but 
a decrease of £6000 in locomotive expenses. Locomotive 
wages and repairs were up, but a lower price for coal made 
the increase into a decrease. Carriage repairs were down 
£9500, but wagon expenditure increased by £4500. The 
outstanding feature is the excellent result on the Great 
Northern, which ran 233,000 additional 
earned £101,000 at a cost of £45,000. The percentage of 
expenditure to receipts, which has varied between 67 per 
cent. in 1901 and 64 per cent. in 1910, has been brought 
down to 63.11 per cent. The Great Central result is also 
excellent. 

The large increase in the passenger mileage on the Great 
Eastern is due to the splendid seaside traffic enjoyed. 
There were 644,000 passengers conveyed from London to 
the seaside. This is a new record. The large increase 
(205,000 miles) in goods mileage on the Great Northern 
is unusual, but apparently it is justified, as the chairman 
stated at the meeting on the 9th inst. that the average 
earnings per goods and coal train mile are slightly better 
than in the corresponding period of last year. In con- 
sidering the mileage of the Lancashire and Yorkshire, that 
of its allies, the London and North-Western and Midland 
should also be considered, The first two named renewed 
their agreement as from January, 1905, the agreement 
between the Jast two was announced in August, 1908, and 


miles and | 


| dividend is the highest since 1891. The Great Central 
| pays a dividend on its 5 per cent. preference of 1894 for 
| the first time, and the North-Eastern passenger return 
(61 million passengers during the year) is the highest it 
| has recorded. The London and South-Western had a 
| decrease of £8000 in rates and taxes, equivalent to 6 per 
cent. of the whole. 
| under the same head. 
between the Great Western and South-Western are not 
yet apparent. 
whose dividends have fallen. 
against 74, and the latter 8, against 8}. 

At the time of writing the North-Western, Great 
Western, and Midland half-yearly meetings had not been 
held. The last two were to take place yesterday (Thurs- 
day), and the North-Western is fixed for to-day. But the 
meetings of some of the other companies have provided items 
of interest. Mr. Hugh Drummond, at the South-Western, 
said that the company’s suburban traffic was a fruitful 
source of income, and should be still more so, and the 
‘ question of its development by the aid of electrification 

was being taken seriously in hand. Lord Bessborough 
told the Brighton shareholders that the company carried 
nearly 57 million passengers last year. The London 
County Council brought the electric trams into use in 1903, 
in which year the Brighton Company carried 57,894,947 
passengers, and so established a record, since when the 
traffic had fallen away. So that with only part of the 
electrical scheme in use nearly the whole of the loss had 
been regained. The portion between Peckham Rye and 
Tulse Hill was to be opened next month, and to be 
in full operation in June. The abolition of second-class 


The Midland had a decrease of £7100 | 
The benefits of the agreement | 


These are the only two leading companies | 
The former pays 7}, as | 


what improvements he thought should be made, and as 
| to the order in which these improvements should, in his 
| opinion, be carried out. We discussed this report at some 
length in our issues of February 3rd and 10th, 1911, and, 
among other things, drew attention to the work proposed 
to be carried out in the neighbourhood of the Royal Albert 
Dock. Part of this was the construction of a new dock to 
the southward of this dock, and with regard to it Mr. 
| Palmer said in his report, “‘ the necessity for the immediate 
construction of this dock cannot be too strongly urged, as 
the present position of the Port of London is that, with 
the exception of one berth at the Greenland Dock, the 
existing accommodation is already fully taken up.” 

It should be stated that as long ago as 1901 the London 
and India Dock Company obtained parliamentary powers 
to construct a dock on this site. As originally projected 
it was to have been 5000ft. long, and to have a varying 
width of from 500ft. to 250ft. The scheme included the 
building of a graving dock 700ft. long, and the entrance 
lock to the dock itself was also to be of this length. The 
necessary land was gradually acquired, but the dock was 
never constructed by the company. Mr. Palmer, on going 
into the matter, realised that in the intervening ten years 
| the size of vessels had so considerably increased that it 
was imperative to increase the proposed dimensions of the 
dock if full advantage were to be taken of it. He, accord- 
ingly, proposed that the dock itself should be 4600ft. long, 
with a depth of 44ft. 6in. and a width varying from 700ft. 
to 500ft. The length of useable quayage is to be 9200 
lineal feet, and the water area enclosed 65 acres. The 
scheme includes a graving dock, 1000ft. long, 110ft. wide, 
and with a depth of 38ft. on the blocks. The entrance 
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the tripartite arrangement was made public in June, 1909. 
In this connection the following figures will be instructive : 


London and North-Western, 


190s, | 1909, 1910. 1911. 


Vassenger train mileage 


29,964,219 | 29,769,899 
Passenger receipts per mi 7 


30,225,210 | 30,705,230 
i), 42d. 52.77. 5 


le| 53.5d. | 54.05d. 


Goods train mileage .. | 18,768,425 | 17,342,138 17,287,324 17,467,424 
Goods receipts per mile ..| 110.34d. | 119. 29d. 124. 28d. | 123.34d. 
Midland, 

Passenger train mileage 23,028,471 | 2,283,959 | 23,300,892 | 22,21 





Passenger reveipts per mile] 43.10d. | 43.3zd. | 44.43d. | 
Goods train mileage .. ..| 26,108,131 | 25,868,824 | 26,081,280 | 
Goods receipts per mile 76, 77.08d. | 79.49d. | 79.2. 


Lancashire and Yorkshire. 


Passenger train mileage ..| 13,133,015 | 12,842,709 12,820,049 | 12,707,319 
Passenger receipts per mile} 45.65d. 46,500. | 47, 48d. 48 .84d, 
Goods train mileage .. 5,219,963 | 5,165.869 | 5,139,238] 5,060,350 
Goods receipts per mile 150, 20d. | 155.77d. | 160.12d. | 166.67d. 





From this table it would seem that while all three 
companies have done well, the Lancashire and Yorkshire 
has made the greatest improvement, and that this has not 
been at the loss of its neighbours. The reduction in the 
goods mileage of the North-Western is very satisfactory. 
It must be due to better loading, as there is not a corre- 
sponding increase in the totals of its allies. The drop in 
the average receipts per goods mile for the last year on 
the North-Western must be due to the disorganisation 
after the strike, as the receipts per mile for the first half | 
of 1911 were 128. 16d. per mile, as against 123.72d. for the 
first half of 1910. The same company also carried 87,000 
fewer tons during the last half-year than in the corre- 
sponding period of 1910. 

Among the minor companies, it may be noted that the 
Brighton receipts were up £33,000 at a cost of an additional 
£13,000. The North London had a decrease in receipts, 
but pays 5 per cent., as before, after placing £5000 to reserve, 
as a year ago. The tube railways of the London Electric 
Railways Company carried nearly 49 million passengers 
during the half-year, an increase of 2 millions. This led 


to an increase of 484,928 car miles, but, with a greater 
length per train, there was a reduction of 73,326 in the 
train mileage. 

The results on the Lancashire and Yorkshire are the 
best for twelve years. The Great Eastern passenger 
traffic was the best in its history. The Great Northern 





PLAN SHOWING THE PROPOSED NEW DOCK 


in the Brighton Company’s suburban services had been so 
satisfactory that it was proposed to abolish it altogether. 
This would fallow the train loads to be lightened, 
duplicate trains to be withdrawn, and the service accele- | 
rated generally. It was stated at the Great Central meet- 
ing that it is hoped to open the Immingham Docks on 
May Ist. The interesting announcement was also made 
that ventilating shafts are being built in the Woodhead 
tunnels. 

At all the meetings reference was made to the strike. 
but the hope was added that bygones would be bygones. 
It has cost the Lancashire and Yorkshire £100,000, the 
Brighton £20,000, and the Great Eastern £16,000. Lord 
Claud Hamilton told the Great Eastern shareholders that 
the company did not get over the disorganisation of traffic | 
until nearly Christmas, and similar statements were made 
at the Great Central and Lancashire and Yorkshire meet- 
ings. In passing, it may be mentioned that fires to crops 
due to the abnormal heat of the past summer cost the 
Great Northern Railway £3500. The Insurance Act was 
also alluded to, and Sir George Armytage said at the | 
Lancashire and Yorkshire meeting that it would cost that | 
company £30,000 a year. The possible trouble in the coal | 
trade provided another topic, and Lord Allerton stated 
that a rise of ls. per ton meant an additional expense of 
nearly £50,000 a year to the Great Northern. In view 
of possibilities arising out of the two items just named, 
most of the companies have been strengthening their 
reserves. The North-Western has added £150,000, as | 
against £100,000; the Great Northern £25,000, instead | 
of £15,000; the North-Eastern has taken £50,000 for | 
contingencies, and this will correspond with a similar sum 
that went to special expenditure a year ago. The Lanca- 
shire and Yorkshire has put £25,000 to reserve. 

Continued prosperity is, however, still expected by the | 
companies. The North-Eastern is turning out as many 
wagons as the shops are capable of dealing with, and the 
Great Eastern feels the need for further facilities and more 
wagons. Lord Allerton also said at the Great Northern 
meeting that their increasing traftic would necessitate 
‘a little more widening. There is nothing more costly 
in railway working than congestion of traffic—nothing. 
It disorganises everything.” 








NEW LONDON DOCK. 


Ir will be remembered that early in 1911 Mr. E. Palmer, | 
M. Inst. C.E., the chief engineer to the Port of London | 
Authority, made a report on the condition of the London 
docks in general, and put forward some suggestions as to 
= 


| ‘*Suecess to Imperial Trade.” 
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lock is to be 850ft. long, 110ft. wide, and 48ft. deep. By 
the aid of a caisson the available length can be made 1000ft. 


| The cost of the present proposals, powers to carry out 


which have now been obtained, will be somewhere in the 


| neighbourhood of £2,500,000. 


It has been announced that his Majesty the King is to 
cut the first sod of the new dock. It is not as yet definitely 


| settled when the ceremony will take place, but it is ex- 
| pected that it will be some time in July next. 


The accom- 
panying engraving, which we reproduce, will serve to 
remind our readers of the position which will be occupied 
by the dock. The large dock to the north of the Royal 
Albert Dock is another of Mr. Palmer’s suggestions, and 
is not, of course, as yet constructed. 








MeMorIAL TO ProressorR AsHcROFT.—Professor Ashcroft, 
Assistant Professor of Civil and Mechanical Engineering at the 
Central Technical College, who died suddenly on December 14th 
last, was so universally liked ‘by all those who came in contact 
with him at the College and did so much to help his students 
both in and out of College hours, that there is a very strong feeling 


| among his old students that they should unite to found a memo- 


rial to his name and work. After careful investigation by the 
Old Students’ Association, it is considered that the most suit- 
able plan to adopt is to place a tablet to his memory in the 
College, and to collect funds for the purpose of aiding his son, 
who is now about fourteen years old, to follow and complete the 
course of training which the late Professor had planned for him. 
It is suggested that if each of his students would subscribe even 
a small sum sufficient funds would be available to carry out the 
scheme. It is therefore requested that donations should be 
addressed to Mr. E. F. Armstrong, 98, London-road, Reading, 
if possible before the end of February, so that immediate action 
may be taken. 


Tue GENERAL Evectric Company.—The annual dinner of 
the General Electric Company, Limited, was held at the Troca- 
dero Restaurant on Saturday evening last. Mr. H. Hirst, who 
presided, in proposing the toast of the evening, “ Engineering 
Seience and Industry,” paid a warm tribute to the memory of 
the late Mr. G. Byng, chairman of the company, who died last 
year. Professor John Perry, who responded to the toast, urged 
above all things as the basis of scientific or commercial training 
the cultivation in youth of the love of reading. He did not care 
whether a boy began with tales of Dick Turpin and pirates. 
Once the love of reading was implanted it would grow until in 
the end the boy educated himself. Sir Edward H. Holden, 
Bart., also responded to the toast. Mr. E, G. Byng, vice- 
chairman of the General Electric Company, Limited, proposed 
the ‘‘ Parliaments of Empire,” to which Sir William Bull and 
Sir John Taverner responded. Mr. M. J. Railing, director of 
the General Electric Company, Limited, gave the toast of 
Subsequent speakers were :— 
Mr. Ellis T. Powell, Lieut.-Gen. Sir J. Bevan Edwards, and Sir 
George Houston Reid. 
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THE USE OF BATTERIES ON ALTERNATING 
CURRENT SYSTEMS. 
No. i. 

In a series of articles on ‘ Boosters,” which ap- 
peared in THE ENGINEER last year, a great deal was 
said with regard to the use of buffer batteries for the 
purpose of equalising the load on electric generating 
plants, and attention was directed to a number of 
cases where the coal bill has been substantially 
reduced by adopting these batteries. In those 
articles, however, we dealt more particularly 
with continuous current installations; but as it is 


sometimes argued that batteries can only be used | 





rated at 1200 horse-power, and taking a maximum 
power during acceleration of 1000 to 1200 kilowatts. 
At that time there were no battery sub-stations, 
and in order to meet these heavy peaks it was neces- 
sary to run 5250 kilowatts of power-house plant, 
though the average load was only 3500 kilowatts. 
The need for an increased train service and additional 
power for the extensions, coupled with the unecono- 
mical performance of the plant under the above 
conditions, led to the employment of battery sub- 
stations, which have been placed between the rotary 
converter sub-stations in the manner indicated in 
the diagram. This arrangement has the effect of 
providing additional feeding points, but with the 
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this apparatus, it will, perhaps, be advisable briefly 
to consider its action in the present instance. '['he 
regulator is shown in Fig. 3, whilst the diagraiy, 
Fig. 4—shows the electrical connections. ‘lwo piles 
of carbon discs are used for controlling the field of 
the booster’s exciter, and these constitute the main 
part of the Entz regulator. Between these carbon 
piles a lever is pivoted, as shown in the upper part 
of the diagrams, Figs. 3 and 4.) An iron core js 
suspended from one end of the lever, and this core 
dips into a solenoid $8, the winding of which carries 
the entire generator load. 

A spiral spring is attached to the other end of the 
lever, the tension of which is regulated to counter- 
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Fig. 1—-LANCASHIRE AND YORKSHIRE RAILWAY SCHEME OF CONNECTIONS 


on alternating current systems at the expense of 
much complication, it has been thought desirable 
to consider this question of load equalisation from 
the alternating current central station engineer's 
standpoint. The function of a storage battery, when 
used in this connection, is the same as when employed 
with a direct-current plant, namely, to relieve the 
generators, and in some cases the cables of the fluctua- 
tions of load, thus permitting the prime movers, 
alternators and conductors to be used to the greatest 
advantage and at maximum economy. It is necessary 
to employ converting machinery for changing the 
alternating current into direct current, and we also 
need automatic apparatus for controlling the transfer 
of energy between the alternating and direct-current 
circuits. Sometimes buffer batteries are placed in 
sub-stations where converting machinery already 
exists, and these regulate the fluctuations of direct 
current at the points where the sub-stations are 
situate. Here, then, we have an example of the 
utilisation of a battery for equalising the load on 
an alternating current plant. In passing, it is in- 
teresting to note that buffer batteries find their 
greatest sphere of application in connection with 
plants where reciprocating engines are used, and 





rarely do we find them employed in conjunction 
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exception of the Aintree sub-station, which, as pre- 


viously explained, contains rotary converters, no | 


high-tension mains enter these battery sub-stations. 
The boosters used are of the Lancashire type, as 
described in our issue of March 24th, 1911, and the 
batteries, the capacities of which are marked on the 


| balance the pull of the solenoid. This enables any 
predetermined load to be allotted to the generator. 
| Variations in the total load above or below this fixed 
| generator load will cause changes in the pressure on 
the carbon piles, resulting in wide variations in their 
contact resistance. Advantage is taken of this to 


diagram, were supplied by the Tudor Company. | 
£ ; , 


The equipment of the rotary converter sub-stations 


was supplied by Dick, Kerr and Co. The action of 
the whole scheme is perfectly obvious. 

In some cases the conditions have been such that 
it has been found advantageous to concentrate the 
battery at one point, a single battery being used 
to control the total combined fluctuations of load 
on the entire system, and such an arrangement 
has the desirable effect of materially reducing the 
first cost. In such cases it is necessary to select 
some point for erecting the battery, where the con- 


ductors carrying the total output of the generating | 


plant are accessible. Sometimes it is convenient 
to erect a battery and converter plant in the generat - 
ing station, whilst in other instances where the trans- 
mission is in one direction from the power-house 
the battery and its accessories may be placed in the 
nearest sub-station. The battery and its booster 


are connected to the direct current sub-station bus 
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Fig. 2—SCHEME WITH BATTERY AND LOCAL SUB-STATION 


with turbine installations. This can no doubt be 
attributed to the fact that the steam turbine has a 
very large overload capacity, whereas in some engines, | 
and particularly gas engines, the overload capacity | 
is comparatively small. | 

One of the most notable examples of the use of | 
storage batteries in conjunction with an alternating | 
current plant in England is to be found on the Lanca- | 
shire and Yorkshire Railway, where there are five 
battery sub-stations. Fig. 1 shows the general scheme. 
It will be noticed that four of the battery sub-stations 
merely contain batteries and reversible boosters, 
these being connected so as to draw current from 
or supply it to the third rail. This diagram is | 
brought forward to show that in cases where alter- | 
nating current is generated in the power-house, and 
transformed into direct current for use in the train 
motors, the application of buffer batteries is simple 
and straightforward. On the Lancashire and York- 
shire Railway the alternating current is converted 
into direct current in the rotary converter sub- 
stations, whilst the batteries are in separate buildings 
in different positions along the line. 

The Aintree sub-station, however, is of the com- 
bined type, and contains both batteries and rotary 
converters. Originally the number of trains in 


| that the booster responds to the total alternating 





service was twelve, each being equipped with motors 


bars in the usual manner, and matters are so arranged 


current output of the generating plant. Current 
transformers are wound over the main alternating 
current bus bars or cables between the converter 
station and the generators, and the secondaries of 
these transformers furnish current to the battery- 
controlling apparatus, this energy being proportional 


| to the output of the power-station. An arrangement 


of this kind is shown in Fig. 2. Here it will be ob- 
served that the same converters which are required 
for supplying the direct-current load in the first’ sub- 


station are also used for dealing with the battery cur- | 


rent, and in many cases no greater converter capacity 
is called for on account of this function. It will 


| be understood that when the other sub-stations are 
heavily loaded, the rotary converter in the first or | 


local sub-station becomes inverted, the direct current 
from the battery is converted into alternating current 
which is pumped back into the line. In this diagram 
the transformers have been omitted for the sake of 
simplicity, and the same applics to the booster’s 
exciter. 

Perhaps the most simple device that can be used 
for controlling the booster is the Entz regulator. 
This has already been described in these columns, 
but for the benefit of those who are not familiar with 

















Fig. 3—THE ENTZ REGULATOR 


| 
control the field excitation of the booster through 
the intermediary of a small exciter, the field of which 
is in the middle of a three-wire system as shown in 
Fig. 4. If the pull exerted by the solenoid 8 on the 
carbon regulator overcomes the pull of the spring P, 
| the carbon piles A will be compressed and B released, 
and this will give rise to a current through the exciter 
field in the direction of the arrow. But if, on the other 
hand, the pull of the spring overcomes that of the 
solenoid, then the direction of the exciting current 
is reversed. 
When the generators are dealing with the desired 
average load, the pulls of the solenoid and spriiig 
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Fig. 4—CONNECTIONS FOR ENTZ REGULATOR 











| counterbalance each other, and as under this condi- 
tion the resistances of the carbon piles are equal, no 
| current flows through the exciter field, and the booster 
| generates no voltage. Should, however, the line load 
| rise above the average, and the loads on the generators 
| tend to increase, the pull due to the extra current 
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in the solenoid overcomes the pull of the spring. 
Thus the carbon piles on one side of the centre point 
of the lever are compressed, and current flows in the 
field of the exciter in a direction which causes the 
hooster’s field to be energised, so that the booster’s 
volts are added to those of the battery, and a discharge 
occurs, and the carbon regulator adjusts the booster’s 
voltage, so that the discharge from the battery plus 
the average load as carried by the generators is equal 
to the line load. When the load falls below that 
which the generators are intended to carry the spring 
at one end of the lever of the carbon pile regulator 
overcomes the pull of the solenoid. The other set 
of carbon piles is then compressed, and the current 
flows through the exciter’s field in the reverse direc- 
tion. This reverses the booster’s field, and the 
booster’s volts then cause the battery to take a charg- 
ing current. It will, of course, be understood that 
the booster is connected in series with the battery. 
When the Entz regulator is used on an alternating 
current circuit, however, the ordinary simple solenoid, 
as shown in Fig. 4, is generally unsuitable, and a 
special alternating-current type must be employed. 
In a paper presented before the Institution of Elec- 
trical Engineers some weeks back Mr. R. Rankin 
illustrated a solenoid designed for alternating current 
working, and the diagram, Fig. 5, shows this device, 
together with an Entz regulator, a booster and 
battery, and an ordinary rotary converter. 
solenoid, which is shown at F, has a laminated iron 
circuit provided with two windings. One winding is 
connected across one phase of the generator circuit 
and the other is fed from a current transformer H. 


The later, which is movable, is placed on an 


enlarged end of the middle yoke, and is suspended | 
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Fig. 5—ENTZ ALTERNATING CURRENT REGULATOR 


from one end of the lever of the Entz carbon regulator. 


The flux produced by the potential coil C splits, and | * 


flows to the right and left and re-enters the centre 
limb at the two air gaps, and lags 90 deg. behind 
the line voltage. 
the main circuit is unity, the current in the movable 
coil will lag 90 deg. behind the voltage across coil C, 


and the current in the movable coil and the flux in the | 
A pull will | 


air gap will be in phase with each other. 
therefore be exerted by the solenoid on the lever of 
the regulator, which will be proportional to the pro- 
duct of the flux in the air gaps and the current in the 
solenoid. 


For power factors less than unity the pull on the | 


solenoid is proportional to the product of the magnetic 
flux in the air gaps and the energy component of the 
current. 
of the load has no effect upon the Entz regulator. 
Obviously a pull on the lever will operate the regu- 
lator in the usual manner, and when the load on the 
alternating current mains increases above a certain 
value the booster D will cause the battery to dis- 
charge. Conversely when the load falls below the 
mean the spring will overcome the pull of the sole- 
noid, and the booster will cause the battery to charge. 
If the power factor is always approximately unity 
a single-coil solenoid will suffice. 

It is possible to use either a motor generator or 
rotary converter for the transference of power, but 
the latter is most suitable where quick regulation is 
required, 
to the control more quickly than will be the case with 
the motor generator consisting of a generator and 
motor mechanically coupled together. In order to 
obviate the use of a booster in conjunction with the 
rotary converter and to obtain certain other advan- 
tages, Mr. J. L. Woodbridge has developed a special 
type of converter. This machine, which was 
described by Mr. Woodbridge in a paper presented at 
the Twenty-sixth Annual Convention of the American 
Institute of Electrical Engineers, is known as the split 
pole converter, and differs in its action from that 
of an ordinary rotary converter in that there is not a 
fixed voltage ratio between the alternating and direct- 
current sides. The direct-current voltage of the 
machine can be made to vary in response to load 
variations on the generating plant, whilst the alternat- 
ing-current voltage is maintained constant, or approxi- 
mately so. Each pole is composed of three sections, 
the windings of each carrying current in the same 
direction, The field strength of two of these sections 
is maintained constant, whilst that of the third sec- 
tion can be varied. In the original design the field 
Strength of two-pole sections was varied, but experi- 
ments have shown that the machine can be made to 


The | 


Thus when the power factor of | 


It follows, then, that the wattless component | 


because the single machine will respond | 


work equally satisfactorily by only varying the field 
strength of one of the pole sections. The split pole 
converter offers advantages in the way of simplifying 
the battery equipment, and it is also very efficient 
in operation. Moreover, it has been found very 
effective in dealing with extremely rapid fluctuations 
of the alternating-current load. It is to be remem- 
bered, however, that in dispensing with the booster 
a steady direct-current pressure is no longer avail- 
able, since the voltage at the direct-current terminals 
of the rotary converter will always be varying, in 
order to enable the battery to respond to the varia- 
tions in the load. 

The theory of the split pole converter was explained 
in Mr. Woodbridge’s paper previously referred to, 
and the diagram, Fig. 6, is similar to that given in the 
paper. In this instance it is assumed that the field 
strength of two of the pole sections is varied, but, as 
already stated, it is only necessary to change the field 
strength of one pole section. 

Referring to the diagram, Fig. 6, line A B repre- 
sents a portion of the armature periphery, the direct- 
current brushes being situated at Aand 8. A’, B', C! 
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Fig. 6—PRINCIPLE OF SPLIT-POLE CONVERTER 


| represent the field strength of the three sections of 
one pole, and the lines D, E, and F that of the other 
| pole under normal conditions of excitation. As 
in the case of the ordinary rotary converter, this exci- 
| tation gives rise to a certain ratio between the alter- 
nating and direct-current voltages—that is to say, 
between the voltage at the commutator and that at 
the slip rings. But if the excitation of the outer pole 
sections A!, C , D, and F be increased, and that of the 
middle sections B' and E be decreased, the field dis- 
tribution may then be represented as the resultant 
of the auxiliary field G, H, I, J, K, and L superposed 
upon the normal field. Taking the portion PQ to 
represent two of the three-phase tappings situated 
| 120 deg. apart, and considering the electromotive 
|force developed in this section, it will be observed 
that the auxiliary field has no effect on the voltage 
|in this section at any point in the revolution for the 
|sum of the shaded areas X and Z is always equal 
| and opposite to the shaded area H. It will therefore 
be seen that the auxiliary field interposes into the 
armature section between the points P and Q equal 
| and opposite amounts of field flux, which neutralise 
}each other in the generation of electromotive force 
| between P and Q. 
The effect, however, of the auxiliary field on the 
| direct-current voltage between the points of brush 
|contact A and § is to produce an increase in that 
| voltage, forthe reason that between these two points 
| there are two areas of positive flux and only one area 
| of negative flux due to the auxiliary field. From 
| these considerations it appears that this auxiliary 
| field will produce an increase or decrease in the direct- 
current voltage without any effect whatever on the 
| magnitude or wave shape of the alternating voltage 
between the points P and Q, provided these points are 
spaced 120 deg. apart. But in practice it is necessary 
to allow a natural area of zero field strength at the 
points A and § for commutation. The modification 
produces some disturbance of the wave shape of the 
alternating counter electromotive force, but this is 
insufficient to interfere with the practical operation 
of the machine. The split pole converter, as already 
explained, is now used as a two-part pole machine, 
and it is found that with a 20 per cent. variation of 
direct-current voltage above and below the mean 
| the variation in alternating-current voltage is about 
1 per cent. on each side of the mean value. 

It is clear that if a battery be connected across the 
commutator brushes of a converter of this type, and 
the direct-current pressure of the machine be auto- 
matically varied, the battery can be made to assist 
the alternating current generators at times of heavy 
loads, and to absorb current at times of light loads. 
In the next, article we shall consider the means of 
automatically controlling these converters, and the 
various methods of using such machines on alternat- 
ing current systems. 
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In the railway field the year 1911 was decidedly dull, 
owing partly to commercial depression and partly to 
financial disturbances and legislative action aiming at a 
closer regulation of the railways. For this advance of the 
Government control principle the railways themselves 
are largely responsible, owing to their high-handed 
methods, their financing, and their interference— 
open and concealed—with the legislatures. Only 3066 
miles wah new line were built, which was the lowest record 
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since 1897, ‘There are now about 245,000 miles of railway 
with 350,000 miles of permanent way. In rolling stock 
also the figures were unusually low, the purchases covering 
2850 locomotives, 2620 passenger carriages, and 133,100 
goods wagons. The length of tramways and electric rail- 
ways built in 1911 was about 1190 miles. 

Among the important developments was the opening 
of the Pennsylvania Railroad’s line into New York, with 
two tube tunnels under the Hudson River and four under 
the East River, all connecting with an immense railway 
station. All this is operated hy electric traction, and the 
New York, New Haven, and Hartford Railroad will extend 
its electrical operation of the main line as far as New Haven, 
making a total distance of about 100 miles from New York. 
At Chicago the demand for electrification of the railway 
terminals has somewhat abated, but no doubt the change 
will come eventually. The number of railways is so great, 
however, and their interconnection so complicated, that the 
problem is unusually difficult, not only from a technical point 
of view, but particularly on account of the necessity of getting 
all the lines to agree upon some one uniform system. The 
Chicago and North-Western Railway opened for traffic 
a large new passenger terminus in Chicago, costing (with 
its approaches) about £5,000,000. The train shed is of 
the low-roof type, with a longitudinal opening or slot over 
each line of rails. It is 320ft. wide and 950ft. long, with 
columns in the centre of the platforms supporting trans- 
verse arched girders of 40ft. span. There are sixteen lines 
of rails, converging to six main tracks on the approach 
which, in turn, diverge to two separate lines having four 
tracks each. A special feature is the use of belt conveyors 
to carry the mail bags from the postal vans of incoming 
trains to a post-office on the ground floor. The use of 
conveyors and motor trucks for handling goods at rail- 
way goods stations and steamer piers is increasing. A 
new goods station at Kansas City has the upper floor for 
carts and the lower floor for railway wagons. Over the 
upper floor is a telpherage system, the trolleys handling 
wheeled trucks, which are raised and lowered through 
numerous hatchways. A truck loaded from a railway 
wagon is wheeled to the nearest hatchway and raised by 
the telpher to the upper floor, where it is carried to the 
desired point for loading into a cart. 

Railway signalling has continued to extend, and there 
are now about 20,000 miles of railway equipped with auto- 
matic block signals, and 54,000 miles with non-automatic 
block signals. Some important development has been 
made in alternating-current apparatus, and in the use of 
electric interlocking at railway terminals, and also in the 
introduction of block signalling by electric railways 
Some tests have been made with automatic train stops, 
designed to stop trains which overrun danger signals 
but there has been no real progress in the use of these 
devices or of cab signals on the engines. The practice of 
raising the arm— instead of lowering it—from the *‘ danger” 
to the “‘ proceed ”* position is on the increase. 

In May the operation of the Hoosac Tunnel by electric 
locomotives was commenced, having been introduced in 
consequence of the congestion of traffic and the impossi- 
bility of running steam trains more frequently on account 
of the smoke and yases in the tunnel. A new electric 
industrial railway system was introduced in 1911, in 
which the track rails form the conductor rails and the 
wheels serve as contact shoes, The operation is auto- 
matic. 

After much delay and work, plans have been adopted 
for the new Quebec Bridge, which is to be a cantilever of 
1800ft. channel span. The towers will be 310ft. high, 
with channel arms of 580ft., shore arms of 515ft., and a 
suspended span of 640ft. The design has been criticised 
as to its limited carrying capacity. A plan was submitted 
for a suspension bridge carried by chains instead of wire 
cables; each side of the bridge would have two chains 
of intersecting catenaries, and with a drop of one-eighth 
of the span. Contracts have been awarded for a steel 
arch bridge of 1000ft. span, to carry a main line connecting 
Long Island, New York, with the mainland. This will 
effect a connection of the Pennsylvania Railroad under- 
ground line in New York, with a line to Boston. The 
railway floor will pass through the arch, being suspended 
from the middle portion of the arch by hangers. Vertical 
lift drawbridges have been adopted in several cases in 
preference to bascule bridges. At Kansas City the channel 
span is a fixed truss of 428ft., from which the railway 
floor is suspended by cables. To let river steamers pass, 
this floor is drawn up to the level of the overhead truss, 
giving a headway of 65ft. At Portland the same arrange- 
ment is used, except that, while only the suspended floor 
(highway) is raised for small craft, when large vessels 
pass the overhead truss span—which carries a railway— is 
lifted bodily between the steel towers. At Chicago three 
of these lift bridges are being built, each being of 210ft. 
span, with four railway lines. 

A tramway tunnel at Chicago was built by dredging a 
deep trench across the river bed, and sinking in this a 
twin-tube steel shell having the ends closed by timber 
bulkheads. The ends rest on bearings, and sand was 
pumped under and around the shell, which is nearly 300ft. 
long. The tubes were partly lined with concrete before 
sinking, but the upper part or crown was left till after- 
wards. To fill this longitudinal space properly, the con- 
crete was blown in by compressed air. A batch of con- 
crete was dumped into a hopper or “lock” on shore, 
and the top closed. Air was then admitted to blow the 
concrete through a 6in. pipe leading down to and along 
the tunnel. A pressure of 35 Ib. to 45 1b. was used. On 
the Cleveland Short Line Railroad a tunnel, built in water- 
bearing gravel and fine sand, has a lining of armoured 
concrete 57in. thick. It is of horseshoe section, 30ft. Gin. 
wide at the springing line, 25ft. wide at the floor, and 
25ft. 9in. high, with an arch radius of 15ft. 3in. The sur- 
face of the floor slopes down from the centre to each side, 
where a drain is laid under the ballast. The tunnel base 
is flat, 6ft. 6in. thick, with vertical steel bars under the 
rails, and horizontal transverse bars near the surface. 
The arch and side walls are heavily armoured. 

The Baltimore tunnel of the Pennsylvania Railroad 
has been equipped with a ventilating plant to expedite 
the movement of trains. It is nearly a mile in length. 
Above one portal is a fan room, with two Sirocco fans, 
18ft. by 14ft.; this has an outlet 8}ft. by 14ft., discharging 
downward into a chamber surrounding the tunnel arch, 
and having a tapering nozzle, which extends the full peri- 
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meter of the tunnel above the rail level. The air travels 
faster than the train, and blows the smoke ahead of it. 
In the Savage tunnel of the Western Maryland Railway 
the pneumatic system had to be employed for driving 
through soft wet material. An air pressure of 25 lb. to 
35 Ib. was necessary. In this part of the tunnel the upper 
part was first excavated, the lock being level with this 
top heading, and then the sides, leaving a central piece 
to support the roof timbering and the braces of the 
side trenches. The concrete walls and roof were then 
built. 

The Mallet locomotive is an increasingly important 
factor in American railway service, and is being used in 
all parts of the country, as has been described very fully 
in recent numbers of THE ENGINEER There are now 
about 500 of these engines in use. One unusual develop- 
ment is a simple Mallet engine for goods service on the 
Pennsylvania Railroad, and the reason for this arrangement 
was that with a compound of equal power the low-pressure 
cylinders would be so large as barely to clear the loading 
gauge limits. This engine is of the 2-8-8-2 class, with 
four cylinders 27in. by 28in., and 56in. driving wheels. 
The boiler pressure is only 160 lb. The engine weighs 
240 tons, with 218 tons on the drivers ; the tender weighs 
93 tons with 15 tons of coal and 9000 gallons of water. 
In order to determine certain features in locomotive efti- 
ciency, the American Locomotive Company has _ built 
an engine of the 4-6-2 class for experimental work, which 
has developed 1 horse-power per 1214 lb. of total weight. 
It has cylinders 27in. by 28in., driving wheels 6ft. Tin. in 
diameter, fire-box 6ft. by 9ft. 6in., 4048 square feet heating 
surface, 897 square feet superheating surface, and 60 | 
square feet of grate. Its weight is 135 tons, with 86 tons | 
on the drivers, and a tractive effort of 40,300 lb. Reeur- 
ring to the Mallet engines, it may be noted that on one 
division of the New York Central Railroad twenty-six 
of these engines (2—6-6-2) now do the work formerly 
requiring sixty eight-coupled engines (2-8-0), and as the 
érain load has been increased, the total number of trains 
and trips has been decreased, thus relieving traffic con- 
gestion and eliminating extra wages for overtime. The 
old engines took 3500 tons at 16 miles an hour, but re- 
quired bank engines at four places. The new ones take 
4000 tons at 14 miles an hour without assistance, thus cut- 
ting out loss of time in banking. 

Some railways are now trying the Gaines fire-box, in which 
a vertical bridge wall is placed about 2ft. in advance of | 
the tube plate: this improves combustion and provides | 
a combustion chamber for the gases, while it protects the | 
tubes from cold air. Vertical pipes in the wall deliver air | 
to the fire-box by horizontal nozzles near the top of the | 
wall. The mechanical stoker continues to make some | 
progress, both in numbers and efficiency. One novel idea | 
is an external regulator placed under the boiler and close | 
to the valve chests. Still another device is a time indicator | 
which records the length of time that safety valves blow | 
ff. The use of this on one road is said to have conduced | 
to more economical working of the engines. Petrol and 
petrol-electric motor carriages increase gradually. The fire- | 
less locomotive has been reintroduced, and put into service | 
for work at manufacturing plants. One of these is a four- | 
wheel 35-ton engine with cylinders 18in. by 18in.; the | 

‘ boiler ” is 7ft. diameter and 16ft. long, and stores steam | 
at 155 lb. pressure ; this is passed to the cylinders through | 
a reducing valve set for 60 lb. The engine will work for 
four to ten hours on one charge. Eight-coupled passenger 
engines have been introduced on the Chesapeake and Ohio | 
Railroad, in order to handle 600-ton trains at 25 miles an | 
hour on gradients of 1 in 70. 

Electric locomotives for towing vessels at the locks of 
the Panama Canal have been designed, and are now being 
built for experimental work before the full equipment of | 
forty engines is ordered. Each ship will be handled by | 
four engines, each keeping taut hold on a hawser attached 
to the windlass on the locomotive. The engine will be in 
three sections, a driving bogie at each end and the windlass | 
or winding drum between them. The tracks have rails of | 
5ft. gauge attached to steel H-beam sleepers embedded | 
in concrete, and between the rails is a rack for the driving | 
cog wheels. In passing from lock to lock the inclines are | 
1 in 2, and the curves are as sharp as 100ft. radius. 

The president and chief engineer of the Panama Canal— | 
Colonel Goethals—has reported that, while the date of 
completion had been set at 1915, it is probable that this | 
will be advanced at least one year, and July, 1913, is now | 
tentatively suggested. It is therefore necessary to make | 
prompt decision as to rates and tolls, so that ample notice 
may be given to shipping interests. The organisation | 
for operating the Canal must be decided upon also. It is | 
urged that the authorities should assume entire charge of 
vessels passing through the locks, and should provide for 
supplying fuel and making repairs. Colonel Goethals is 
of opinion that the revenue should be made not only to | 
pay working expenses, but also to repay the capital | 
investment. 

Public complaint is being made against the vast expendi- | 
tures for deepening the channels and building new works 
on the Great Lakes to meet the requirements of larger | 
vessels. The reason for this is that these very large | 
steamers are operated only in the ore traffic, and in the | 
interests of the “ Steel Trust.’ The effect of these works | 
is to lower the lake levels, and to offset this the Government | 
has proposed to limit the amount of water drawn off by | 
the Chicago drainage canal. Strong protest has been made 
against this, as it would affect a population of many mil- 
lions and involve an expenditure of millions of pounds in 
sewage disposal works. It is argued that the-Great Lakes 
are more important for water supply and sanitation to 
the general public than for water power and navigation 
purposes for the benefit of private interests. Work is 
i) progress on the third ship lock at Sault Sainte Marie, 
in the canal connecting Lake Superior with the lower lakes. 
The first of the present locks was built in 1881, and is 
515ft. by 80ft. The second lock, parallel with the first, 
was opened in 1896, and is 800ft. by 100ft. The third 
lock, close alongside the second, will be 1350ft. by 80ft., 
with 25ft. of water on the sills. The narrower width is 
adopted because it is found that to have ships side by side 
causes delay in getting them in and out of the lock. A 
new dry dock on the lakes, at Ashtabula, is 102ft. wide on 
top, 85ft. at the bottom, and 650ft. long, with 16ft. of 
water on the sill. The walls have no altars, as the lake 
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berthed on the keel and bilge blocks. Recesses in the walls 
provide for temporary shoring to hold the vessel in posi- 
tion while floating. 

That a canal needs terminal facilities as much as a rail- 
way needs them has been forced upon public attention by 
the necessity of providing £4,000,000 for such terminals 
in connection with the new New York barge canal from 
Lake Erie to the Hudson River, and thus to New York 
City. It is commonly assumed that all that is necessary 
is to make a canal and then see the boats use it, but it has 
been shown conclusively that the £25,000,000 canal must 
have at least £4,000,000 additional for terminal facilities. 
The work on this canal is progressing much more slowly 
than had been expected. On the whole, public interest 
in “inland waterways” has almost ceased, and is kept 
alive ohly where political and personal interests make use 
of these prospective waterways as an asset. 

In shipbuilding the largest steamship on the lakes has 
been put in service, but cannot be used to its full capacity 
until the completion of the new lock at Sault Sainte Marie, 
noted above. This is the Schoonmaker, 617ft. long, 
597ft. between perpendiculars, 64ft. beam, 33ft. deep. 
On the first trip it carried 10,800 tons of iron ore, while 
the capacity at full draught will be about 14,500 tons. 
At the receiving port the 10,800 tons were unloaded by 
machinery in 5} hours. The shipbuilding at lake ports, 
however, was very light ; only 24 vessels, with 5 large ore 
boats, were built, as against 51 launched in 1910, of which 
20 were large ore boats. An important addition to the 
navy was made in the battleship Utah, turned over to the 
Government in September. It is 510ft. long, 88}ft. beam, 
44}ft. deep, with a displacement of 22,000 tons. There 
are ten Parsons turbines, six for ahead and four for astern ; 
the ahead turbines developed 29,000 horse-power, and 
gave a speed of 21 knots at the trial. Steam is supplied 
by water-tube boilers arranged to use either coal or oil for 
fuel. The sister ship Florida is nearly completed, and two 
battleships of 26,000 tons are under construction—the 
Arkansas and Wyoming. Two others of 27,000 tons 
displacement are authorised. 


“cc 


The competitors comprise ten British, four French, 
three German, three American, two Italian, and 
one Austrian firms. Among the first-named are Sir W. (. 
Armstrong. Whitworth and Co., Limited; Beard- 
more and Co., Limited, of Glasgow; Cammell, Laird 
and Co., Limited, of Birkenhead; the Fairfield Ship- 
building Company, Limited, of Glasgow ; and Vickers 
Limited, of Barrow-in-Furness, all of whom have ten 
dered for both battleship and torpedo craft. The Palmer's 
Shipbuilding Company, Limited, of Jarrow-on-Tyne, has 
tendered for the battleship only, while J. Samuel White, 
Limited, of East Cowes; John Thornycroft, Limited, 
of Southampton ; and Hawthorn, Leslie and Co., Limited, 
of Neweastle-on-Tyne, have tendered for the torpedo 
craft only. 

One French firm, Les Chantiers Nazaire, has submitted 
a tender for the battleship, while the Normand Compagnie 
and the Chantiers de Bretagne have tendered for the 
torpedo craft. One German firm, Krupps, of Essen, 
which has lately branched out into shipbuilding in addi- 
tion to its numerous other enterprises, has tendered for 
both battleship and torpedo craft; while Schichau and 
the Vulean Ironworks have tendered similarly. The 
three United States firms include Cramps, of Philadelphia, 
and the Fore River Company, who are competitors for 
the battleship. The two Italian firms are Messrs, Ansaldos 
and Orlandos, who have submitted tenders for both 
battleship and torpedo craft. The only Austrian com- 
pany which has submitted plans for torpedo craft is the 
Stablimento Technico, of Trieste. 

Armament tenders have been received from Vickers, 
Armstrongs, the Coventry Ordnance Company, Krupps, 
Schneiders, and the Bethlehem Steel Company. 





LIVERPOOL DOCK EXTENSIONS. 


In our last issue we gave an article descriptive of the 
dock extensions which are now in progress at Liverpool. 
To illustrate this article we used again two engravings 
which had accompanied previous notices on the same 








After many years, the wreck of the American battleship 
Maine. blown up in Havana Harbour, Cuba, has been 


subject, as a complete plan showing the whole of the 
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DOCK EXTENSIONS AT LIVERPOOL 


uncovered. The wreck, lying in deep water, was sur- 
rounded by a cofferdam composed of huge steel cylinders 


| built up of interlocking steel sheet piling, the cylinders 


being in close contact. Diaphragms of the same piling 
united the outer faces of the cylinders. The cylinders 
were filled with clay by hydraulic dredgers, and then 
the water was gradually pumped from the enclosed space. 
The work has cost some £200,000. Examination of the 
wreck led to the conclusion that an explosion on the out- 
side was the primary cause of the disaster, and resulted 
in the explosion of the magazine. 





ADDITIONS TO THE GREEK NAVY. 
(From our Special Correspondent.) 
ATHENS, February 9th. 

In spite of the exceptional activity which is said to 
prevail at the present time in most of the shipbuilding 
yards of Europe, and especially in those of Great Britain, 
the keenest rivalry is being manifested among engineering 
firms to secure the Greek contracts for the building of 
a battleship-cruiser, four destroyers and six torpedo 
boats, for which tenders have been invited. At present 
there are no fewer than twenty-three representatives 
of European firms in Athens, by whom designs and plans 
have been lodged, and who are awaiting the decision 
of the Commission, which is composed of six Greek and 
five English experts. A report upon which the final 
award of contracts will be made is expected within the 
next three weeks, until the expiration of which time 
the representatives of the different firms will remain in 





boats are practically flat-bottomed and are stable when 


the capital. 


undertaking was not in our possession, Since then, 
however, we have, by the courtesy of Mr. A. G. Lyster, 
the Dock Board’s engineer, received a plan showing the 
complete scheme, and this we have pleasure in reproducing 
herewith. 





Sun Power Piant.—We are informed that authority has 
been obtained from the Khedival Agricultural Society in Cairo 
to work the sun heater plant described in our issue of November 
10th last on its grounds in the Ghezireh Island, near Cairo. 
Application has been made, and permission will in all pro- 

) bability be granted by the Government and Irrigation Depart - 
ment to pump water from the Nile to irrigate the surrounding 
land experimentally. The plant has arrived, and it is antici- 
pated it will be in running order by the middle of May. 


INSTITUTION OF ELECTRICAL ENGINEERS.—The annual dinner 
of the Institution of Electrical Engineers was held at the Hotel 
Cecil on Thursday, the Ist inst., the President, Mr. S. Z. de 
Ferranti, being in the chair. A large gathering of members 
and guests took part in the function, which was of a most suc- 
cessful character. This Institution has started a procedure 
which has much to commend it. It has cut down the toast list 
to what may be considered the irreducible minimum. In addi- 

| tion to the loyal toasts, there were only those of “ The Institu 
| tion” and “ The Guests.” Entering into the spirit of the 
matter, the speakers were commendably brief, and almost to 
the minute which had been pre-arranged, namely, 9.45, the last 
speaker had said his last word. Thereafter the members 
adjourned for “ social intercourse ” in another room. It would 
certainly be beneficial if other similar institutions would follow 
the lead thus set to them. How often has what might other- 
wise have been a pleasant and enjoyable evening been spoilt 
by a multiplicity of mediocre speeches droned out by speakers, 
the whole endeavour of each of whom seemed to be to out 
rival in length and tedium the orations of those who had pre- 


ceded him. 
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RAILWAY MATTERS. 


Tue directors of the Caledonian Railway Company | 


have decided to proceed with the construction of a new 
passenger station at Port-Glasgow. The cost is estimated 
at £20,000. 


THe Great Northern Railway Company is about to 
let the contract for the construction of fifteen miles of 
railway from Kirkstead to Little Steeping. By this 
new line the journey from Lincoln and the north to 
Skegness will be shortened by about eleven miles, and the 


delay attendant upon a train going into and coming back | 


avain from Boston also avoided. 


THe Russian Railways Examination Committee has 
received a report on the investigations carried out on the 
Siberian Railway. It reports that the total cost of equip- 


ping the railway after finishing its partial reconstruction | 
| Solids Suspended in Liquids.” 


will make about £22,000 per mile. Taking into account 
the facilites for receiving and discharging traffic and the 
difticulties in working, the estimate is considered moderate. 
The operation of the Siberian Railway is carried out very 
satisfactorily on the whole, and improvements are to 
be wished for only in the organisation of the work 
of constructing the second line, the quality of the rails, 
the control of supplies of material, the calculations as 
to working capital and the organisation of the commercial 
sections and the infirmary department. 


THE chief feature of the railway policy in New Zealand 
is to connect up some isolated railway lines which extend 
only short distances inland from various small sea-coast 
towns. When such detached lines are connected with the 
main lines, it will be possible for almost every town of import- 
ance to be reached by railway from the main centres of 
population, and heavy through traffic with districts now 
reached only by coasting boats will be provided. It is 
also intended by construction already planned or under 
way ‘o shorten the mileage and time for transportation 
between some leading towns. For instance, New Ply- 
mouth, about midway on the west coast, and Napier, 
about midway on the east coast, which now have good 
connection with Wellington and the southern part of the 
North Island, will also be connected with the main trunk 
railway line between Wellington and Auckland at points 
much more northerly, giving access to Auckland without 
the present inconvenient roundabout routes. 


At a recent meeting of the New England Section of the 
Electric Vehicle Association of America, Mr. H. C. Long 
outlined a plan for the abolition of all steam and horse 
traction within the Boston district, and the substi- 
tution of electric power for handling every form of trans- 
portation, including passengers, merchandise, and goods. 
According to the Electrician, the plan includes the con- 
struction of a 52-mile four-track suburban belt railway 
round the outer edge of the Boston metropolitan district 
from Lynn to Hull; the provision of an electric passenger 
and goods service on the belt line; electrification of all 
the steam lines within the metropolitan area; and the 
construction of an electric goods elevated interchange 
warehouse and dock railway, and the complete electrical 
operation of the shipping and receiving docks and wharves 
along the Boston water front, with provision for the hand- 
ling of goods from the railway tracks by electrically driven 
tractors and storage battery trucks. An important 
feature of the plan is the reservation of land for factory 
buildings along the belt line, with the. provision for the 
electrical operation of all industrial plants so situated. 
Mr. Long stated that at the forthcoming session of the 
Legislature a Bill will be introduced in support of the 
scheme, 


In Germany, where the single-phase system is so much 
in favour, the locomotive appears to be more and more 
considered a necessary adjunct of the system, which does 
not lend itself to multiple unit operation as well as does 
the direct-current system. From information received 
from the Prussian railway authorities, and published in the 
Railway Gazette, it appears that the Ringbahn, now being 
electrified, will probably have trains with two locomotives, 
one at each end, with a car fitted with a controller and 
driving apparatus in the centre, so that in the event of 
the traffic at any time of the day being insufficient to 
justify the whole train running, it can be divided into 
two, and the half-train be driven from either end with one 
locomotive. It is hoped by this method to obtain, to 
some extent, the advantages of multiple unit operation 
with single-phase working. Another development which 
is taking place in connection with single-phase locomotives 
in Prussia is the separation of the motor and controlling 
apparatus. The single-phase locomotive is not at present 
a very simple form of apparatus, and it has therefore been 
decided in connection with the electrification of the Lauban- 
Kinigszelt line to try locomotives in which the motors 
are carried on one truck, and the transformer, controller, 
and other apparatus on a separate truck. 


TuE British Government has for some time past had 
under consideration proposals for the extension of the 
Shiré Highlands Railway with the. object of securing 
an outlet to the sea for the Nyasaland. Protectorate, 
and in view of the great advantages which such a project 
would confer on the trade and development of Nyasaland, 
it has approved of the Protectorate Government assisting 
the undertaking, in the event of certain arrangements 
heing completed, by entering into an agreement with the 
British Central Africa Company. By this the latter 
Government will purchase the public lands to which 
the Shiré Highlands Railway Company is entitled under 
the terms of its agreement with the Government, and will 
guarantee interest for a term of years on the capital 
required for the extension of the Shiré Highlands Rail- 
way from Port Herald to the northern bank of the Zambezi. 
Application has been made to the Portuguese Government 
for its consent to the passage of the railway through 
Portuguese territory. Simultaneously, arrangements are 
heing made for the construction of a line of railway through 
the Mozambique Company’s territory from Beira to a 
point on the southern bank of the Zambezi, opposite 
the river terminus of the Shiré Highlands extension ; 
and the agreement provisionally approved as to the 
northern section is made dependent on the construction 
of the Beira—Zambezi section. 





NOTES AND MEMORANDA. 


A SIMPLE method of cleaning out moulds employed in 
reinforced concrete work is to blow steam on them from a 
hose pipe. It is stated by an American engineer that 
steam is more efficient and more economical than any other 
medium for the purpose. 





In the acetylene-burning lighthouses along the Panama 
Canal, states a contemporary, copper cylinders will be 
erected which will be exposed to the sun. When the sun 
rises in the morning, and the rays fall upon these cylinders, 
they will expand and close vaives that admit gas to the 
burners. As night approaches, and the sun’s rays diminish 
in power, the cylinders will contract and again turn on the 
gas, which will be ignited by small pilot jets. 


BeEroreE the Society of Arts recently a paper was read 
by Mr. W. J. Gee on “‘ The Separation and Grading of 
This new process consists 
in passing the liquid through a rapidly rotating drum, 
whereby the solids are caused by centrifugal force to be 
deposited on the removable lining of the drum, whilst the 
liquid passes away clear of all suspended matter. Whilst 
the drum is rotating, a current of water is passed through 
it from end to end, with the result that the solids are de- 
posited in graded order, the coarsest near the inlet end 
and the finest near the outlet end, all the intermediate 
grades being deposited between the extremes. 


THE moulding operations required for the production 
of brass castings are similar to those required in the making 
of iron castings, but on account of the fact that molten 
brass or bronze is more fluid than molten iron it is necessary 
to use finer sand mixtures, both for the moulding and the 
core sand, or else the surface of the cores must be covered 
and the mould properly faced to prevent the brass from 
flowing in between the grains of sand. Owing to their 
relatively high specific gravity and their extreme fluidity 
brass and bronze alloys are liable to cut a mould and wash 
the sand more than iron. For this reason the pouring 
gates should be made to lead into the bottom of the mould 
wherever it is possible. This is particularly true in the 
case of large work. Small work is frequently poured by 
up-ending the moulds so that the gate enters through one 
end of the flask, the cope and drag being clamped together 
with a board on each side. 


THE first electric hauling engine, “ Galliot’s electric 
horse,” appeared in 1895. This was a small locomotive 
running on the towing path without rails, and it passed 
through several stages of development in France and Bel- 
gium, until it was seen in 1904 that path traction lacked 
both speed and power, and the French engineers turned 
their attention to traction on rails. In Germany, two 
systems of electric traction have been tried ; the first, in 
which a small locomotive runs on a suspended cable, has 
been abandoned. The second system, that of Koettgen, 
is mono-rail with accessory wheels running on another rail 
or on the towing path. In 1902 an electric hauling engine 
carrying two series motors of 10 horse-power each with con- 
tinuous current was successfully tried on La Sensée Canal, 
and in 1904 a heavier engine with stronger motors on the 
canal between Douai and Auby gave the satisfactory 
mechanical output of 70 per cent. 


In an address to the American Society of Mechanical 
Engineers Mr. R. H. Fernald stated that at least one com- 
pany was prepared to erect large gas engine plants at a 
cost not exceeding, and in some instances less than, that 
of a corresponding steam turbine installation. But, as one 
of our contemporaries states, as a matter of fact, a gas 
engine plant of large power is considerably more costly 
than a steam turbine plant, and statements to the contrary 
make it even more difficult than it is for gas engine makers 
to do business, as prospective buyers think they are being 
charged exorbitantly when they receive actual tenders: 
though such tenders may carry no profit to the gas engine 
maker. As a set-off to the extra capital cost of a gas 
installation, there is great economy of fuel. Gas engine 
makers claim that there is an extensive field in which 
their engines can be profitably employed, but they do not 
claim the whole field of power generation. 


A NEW method for the manufacture of ozone is referred 
to in the Chemical Trades’ Journal. <A diluted solution 
of sulphuric acid is electrolysed with a continuous current 
and an alternating current. Owing to the depolarising 
effect of the alternating current, the production of ozone 
is much greater than that obtained with only a continuous 
current, and it may be as much as 300 times greater. 
Platinum electrodes are used. By maintaining a constant 
continuous current and gradually increasing the alternating 
current, the production of ozone becomes greater. A 
maximum was obtained with about 6 ampéres of alternat- 
ing current and a continuous current of 0.25 to 1 ampére. 
Increase in frequency of the alternating current gives a 
greater production of ozone. This method is employed 
by a German company in a process to _ separate 
gold and silver. Formerly, when only continuous current 
was utilised for electrolysis, large quantities of chlorine 
were wasted in the form of gas instead of being combined 
with the silver. Such loss is now avoided by the aid of 
the alternating current. 


NEARLY all synchronous converters are built with coils 
of uniform section. This results in the copper loss being 
unevenly distributed, the coils nearest the taps having to 
withstand far more than the average. At power factors less 
than 100 percent. both the average and local heating increase 
at a rapid rate. The author of an article in the Electrical 
World develops mathematically the losses occurring for 
power factors varying from 70 to 100 per cent. for two, 
three, and six-phase rotary converters, and has plotted 
these in a series of curves that can be read at a glance. 
It is well known that at 100 per cent. power factor the 
average C*R loss for a rotary converter is much lower 
than with a direct-current machine of similar size and 
output. The curves show, however, that below a 64 per 
cent. power factor the C?R losses, even for a six-phase 
rotary, are higher than for a similar direct-current machine. 
The heating of the front tap coil is about 2 to 24 times 
that of the average coil. If not carefully considered, this 
local heating will result in burn-outs at the overloads, 
more especially if the power factor is much below 100 per 
cent, 





MISCELLANEA. 


Ir is announced that the London General Omnibus 
Company and other companies have under consideration 
the adoption of the “ pay-as-you-enter ” system, which 
has been successfully introduced on many street and 
inter-urban railways in the United States. 


THE Home-office has issued a general report with 
statistics dealing with fatal accidents in and about mines 
and quarries of the United Kingdom during the year 1911. 
Under the Coal Mines Regulation Act there were 
1206 separate fatal accidents. Of this total 1064 of 
the fatal accidents were underground. The deaths caused 
by these accidents reached a total of 1259, as compared 
with 1775 in the preceding year, a decrease of 516. 


Tue Electrical World states that a man has recently 
been making the rounds of Southern Indiana reaping a 
good harvest by selling an attachment to electric light 
circuits, which he represented would give a saving of 
25 per cent. on light bills when connected between the 
meter and the lights. He collected £3 in advance from 
each customer. His so-called machine was an ordinary 
4in. junction box with two wires passing straight through 
it, the box being filled in with cement. 

Two underground cables for a pressure of 60,000 volts 
have been laid on the German railway between Mulden- 
stein and Bitterfeld for the supply of power to the electric 
railway proceeding from the latter town. As such high 
pressures have hitherto been exclusively used in connection 
with overhead lines, it is considered that the present 
experiments will be of particular interest with regard to the 
future development of electric railway working. One of 
the cables has aluminium for the conductors, whilst the 
other is a copper cable. The cables are laid in conduits 
filled with dry sand. 


THE return of the blast furnaces in operation has just 
been issued for the past quarter. At the end of the period 
there were 53 blast furnaces at work in Cleveland and 25 
in Durham, which are numbers that show only a very 
slight reduction on the numbers for the previous quarter. 
In West Cumberland only 13 furnaces were in blast at the 
end of the quarter, out of about 34 built, but there are 3 
others which are being rebuilt or relined. There appears 
to be the largest proportion of furnaces in operation in Scot- 
land, and next in Cleveland and Durham in the large smelt- 
ing districts. In all, about 318 furnaces are in operation 
in the United Kingdom. 


Tue Electrician states that an investigation of the extent 
of interference by amateur wireless telegraph operators 
in the transmission of legitimate messages between ship 
and shore stations has been undertaken by the United 
States Navy Department. The immediate cause of the 
investigation was a delay of more than one hour in the 
transmission of messages of distress from the torpedo-boat 
destroyer Terry. During this delay the wireless telegraph 
apparatus on the vessel was disabled, and the exact posi- 
tion of the ship in distress could not: be ascertained. It is 
estimated that at least 500 stations are in use and owned 
by amateur operators in the neighbourhood of New York. 





CANADIANS, as well as the people of the United States, 
are looking forward with interest to the completion of the 
Panama Canal. The Pacific Coast of Canada anticipates 
obtaining considerable benefit as the result of its construc- 
tion. For the larger half of the prairie region also the 
Canal will mean the possibility of exporting its wheat 
and other staple products even during the winter months 
without the ruinous cost which all rail transportation to 
the Atlantic would entail. It is thought that the water- 
way will be open to general traffic in the early part of 
1914. The time of passage for a ship through the Canal 
is estimated to be from nine to ten hours, three of which 
will be spent in the locks. 


At a meeting of the London Section of the Society of 
Chemical Industry, Mr. C. Davis and Mr. J. L. Foucar 
described a rapid volumetric method for the estimation 
of free sulphur in spent oxide, more especially that con- 
taining small quantities of organic matter soluble in the 
usual organic solvents. In the estimation of sulphur in 
the latter material too high results are obviously given 
by the extraction test, and an oxidation test is somewhat 
tedious. The method proposed was to treat the finely 
powdered and dried material with a solution of sodium 
cyanide in absolute alcohol, the resulting sulphocyanide 
being titrated in the usual way. The results obtained are 
said to be quite sufficiently accurate for commercial 
purposes, 


A FEW days ago Mr. W. Burton read a note before the 
Manchester Literary and Philosophical Society on ** The 
Earliest Industrial Uses of Platinum,” in which he stated 
that the metal had been employed by Wedgwood in the 
latter half of the eighteenth century for coating pottery. 
Attempts had previously been made with gold for the 
same purpose, and platinum, then little known, offered 
equally attractive results, specimens of modern work 
being shown. Platinum ores were at one time ordered 
to be thrown into the sea by the Spanish Government, 
owing to the metal being used for debasing the coinage. 
Other interesting facts relating to the history of the metal 
were quoted, and its present high price of about £10 per oz. 
was attributed to the operations of a syndicate. 


A Bosrp of Trade report (No. 2099) deals with a cast 
iron feed check valve chest which failed, as a result of 
the deterioration of the metal, in a peculiar manner, the 
nature of the material having been completely changed. 
An examination of similar chests on other boilers in the 
works disclosed the fact that they were affected in like 
manner by corrosive action, which was evidently due to 
the presence of acid.in the feed water, the effect of which 
was neutralised after passing through the chests in ques- 
tion by placing soda in the boilers. Some of these chests 
have been replaced by others made of cast steel, and it is 
intended to deal, in due course, with the remaining chests 
in the same way. It is, however, the report states, very 
questionable whether the new chests will withstand the 
attacks of the corrosive agent better than the old ones ; 
they should be carefully examined from time to time and 
their condition noted, and the owners would be well 
advised to treat the feed water for any impurities it may 
contain before it is introduced into the boilers. 
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ELECTRIC POWER STATION AT BAHTA BLANCA 


( For description see page 161 ) 
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English and Prussian Railways. 


THE advocates of the nationalisation of the railways 
in the United Kingdom should find reasons for serious 
reflection in the report which has just been presented 
to the Prussian Diet by the Minister of Public Works, 
in relation to the working results of the Prussian- 
Hessen railways during the financial year of 1910-11. 
One of the statements adduced in the United Kingdom 
in favour of the conversion of the railways into State 
property is based upon the idea that if carried into 
effect the transfer would result in the creation of an 
additional source of national revenue, and the alleged 
greater prosperity of railways in Germany, particu- 
larly those in Prussia, has frequently been referred 
to in support of the contention. It has even been 
asserted by way of explanation of this argument 
that the Prussian State Railways are so financially 
beneficial to the country as to vield 7} per cent. 
on the invested capital, as compared with the average 
rate of about 3} per cent. in the United Kingdom. 
It may, however, surprise the adherents to the theory 
of State railways to learn, according to the figures 
contained in the report of the Prussian Minister of 
Public Works and Railways, that. the percentage 
vield on the capital invested is very little higher 
than the average incidental to the British railways 
even when the enormous nominal additions to capital 
are included in the comparison. It may, perhaps, 


| cause still more astonishment when it is mentioned 
| that if the nominal additions in the case of the British 
|lines are left out of consideration, the actual per- 


centage return is practically identical with that of 
the Prussian State railways, notwithstanding the 
fact that the capital investment in the latter is only 
one-half of that invested in the former railways, 
exclusive of the nominal additions. In other words, 
the British railway system would be twice as pros- 
perous as the Prussian railways if the same amount 
of capital had been expended in each country. The 
circumstance becomes of unusual interest when it 
is considered that the mileage of line is approximately 
the same. Thus, the length of the Prussian railways, 
which extend into Hessen and to a slight extent into 
Baden and constitute the Prussian-Hessen Railway 
Working Union, was 23,551 miles in 1910-11, as com- 
pared with 23,182 miles in 1909-10, whereas the 
mileage in the United Kingdom was 23,389 in 1910 
and 23,280 miles in 1909. It is advisable to emphasise 
the fact that whilst the mileage in the two countries is 
identical for all practical purposes the Prussian capital 
is only one-half of that of the British lines. 

If we now. proceed to examine the official report 
in detail, it is necessary to have a basis for com- 
parison, and marks will therefore be accepted as 
being equivalent to shillings. The report shows 
that the total capital invested in the Prussian-Hessen 
railways had reached .£557,500,000 by the end of 
the financial year 1910-11, as contrasted with 
£540,400,000 in the preceding year. The surplus 
of receipts over expenditure, including pensions, 
amounted to £35,536,000 in 1910-11, as against 
£31,461,000 in 1909-10, and the proportion borne 
by the working surplus to the invested capital is 
returned at 6.48 per cent. and 5.94 per cent. in the 
two years respectively, 1908-09 being represented 
by only 4.78 per cent. But the inclusion of the pen- 
sions, which were apparently embodied for the first 





| according to the official report. 
| surplus — including pensions — of £35,536,000 
| 1910-11, 





time in 1908-09, exhibits the working results in a 
more unfavourable light in comparison with pre- 
ceding years. In order, therefore, to take an impartial 
view of the question it is advisable to exclude the 
amount applied to the payment of pensions, and for 
that matter the report gives both sets of figures, 
with the object of showing both sides of the question. 
The ‘exclusion of the pensions raises the working 
surplus in 1910-11 to £38,345,000, as compared 
with £33,976,000 in 1909-10, whilst the proportion 
of surplus to the total capital investment similarly 
advances to 6.99 per cent. and 5.22 per cent. in the 
two years. Itis important to observe that it is these 
particular percentages, especially the maximum of 
7.52 per cent. which was attained in 1905-06, which 
have been eagerly seized upon by some prominent 
British politicians and numerous other persons in 
order to endeavour to show that State railway work- 
ing, as exemplified by the very prominent instance 
of Prussia, is a gigantic success, and causes the 
British operating results to appear insignificant. 
It is, however, quite as easy to be misled, as it is to 
mislead others. 

Let us see what is the actual position of affairs 
Out of the working 
in 
the share of Prussia alone was £34,630,000 
and that of Hessen was £776,000, Baden receiving 
the balance in connection with the operation of 
the Main-Neckar railway. But, as in the case of 
British railways, so in that of the Prussian railway 
system, a large amount of the capital has been raised 
by the flotation of loans, and the Joans or issues of 
Government stock in Prussia corresponds with the 
emission of guaranteed capital, loans or debentures 
in respect of the British lines. Now, the report 
shows that out of the working surplus for Prussia 
the sum of £14,815,000 had to be defrayed for the 
payment of interest and sinking fund charges in 
1910-11, as compared with £14, 145,000 which was 
applied to the same purpose in the preceding year. 
In other words, these fixed charges have to be met 
as in the case of the British railways, before it is 
possible to talk of net profits as distinct from the 
surplus of receipts over the working expenditure. 
If, then, the fixed charges are deducted from the- 
Prussian share in the working surplus, it will be 
found that an entirely different complexion is placed 
upon the financial results of the enterprise. Instead 
of the high figures previously mentioned in relation 
to the proportion of surplus to the capital invest- 
ment, the remarkable fact is elicited that the per- 
centage of net profits to the invested capital amounted 
only to 3.71 in 1910-11 with the inclusion of pensions 
in the expenditure, as contrasted with 3.20 per cent. 
in 1909-10. If, however, the pensions are excluded 
the percentage rises to 4.22 in 1910-11 and to 3.67 per 
cent. in 1909-10. These figures entirely dispose of 
the 7} per cent. fallacy, and show the Prussian rail- 
ways in their true light from a financial point of 
view. On the other hand, the working of the British 
railway system compares very favourably with that 
of Prussia. Although the average rate of dividend 
or interest on all classes of capital, including ordinary, 
preference, guaranteed, loans and debenture stocks, 
amounted to 3.53 per cent. in 1910, as contrasted 
with 3.39 per cent. in 1909, the Board of Trade 
railway returns indicate that these figures become 
4.15 per cent. and 3.99 per cent. in the two years 
respectively, when the nominal additions to capital 
are left out of consideration. It will be unnecessary 
to make any further comments on such striking 
figures, although the Prussian railways would appear 
in a considerably less favourable light financially 
if they were as fully equipped in all respects as the 
British lines are. 


The Aeroplane in War. 


A memortat has recently been issued by the Inter- 
national Arbitration League in which a_ protest 
couched in emphatic terms is made against the em- 
ployment of aeroplanes and airships — in war. The 
two hundred signatories are representative of very 
nearly every department of life in this country, and 
they call upon all nations to reach a universal under- 
standing on the subject. They realise that no Power 
can hold back unless all are agreed so to do. They 
point to the Hague Conference, and remark that for 
the first time in history an important development 
of military science, and machinery whereby that 
development might be checked, are simultaneously 
in existence. It is useless, they say, to believe that 
aerial warfare, by reason of its sheer horror, must 
prove a blessing in disguise by frightening men from 
war. For civilisation does not sanction. the ravages 
of a new and arrestable form of disease in order that 
men through horror may be the more eager to join 
hands in stamping out all forms of sickness. Before, 
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then, the use of the aeroplane is definitely esta-| great rival republics.” Hyperbolic and far-fetched | liberal terms and a footing of perfect equality for 


blished, before great vested interests have been 
created around it, let all nations unite in banning 
the adaptation of one of man’s most glorious 
mechanical achievements to the destructive usages 
of warfare. 

The memorialists, in our opinion, have a very 
exaggerated idea of the part which the aero- 
plane will play in warfare. The picture which they 
conjure up of an ubiquitous, death-dealing aerial 
machine is impressive, but it is justified neither by 
the present state of the art, nor by any development 
of it which it is possible to foresee. Sufficient, we 
believe, has already been done to demonstrate quite 
clearly that the aeroplane for the purposes of offence 
is a negligible quantity in the sum total of military 
armaments. In its most destructive form it will 
never be more harmful than a machine from which 
to drop explosive bombs. From the experiments 
already carried out in this field it may well be doubted 
whether in any but very exceptional circumstances 
its use in the manner indicated would ever be seriously 
contemplated by an army in the field. At any rate, 
even although its efficiency as a bomb-dropping 
machine were very much greater than experience 
has demonstrated it to be, its use in this manner 
would add no new terror to war. We fail to see that 
a bomb falling vertically from a thousand or so feet 
overhead can be more, oreven as greatly, destructive 
as a shell thrown from a modern piece of artillery. 
The zone of danger would be less, the charge of the 
bomb could not be made anything like as great as 
that of a modern projectile, and, in addition, the 
continuous bombardment of a given spot by an 
aeroplane would be practically impossible. Hence, 
as an offensive weapon its use from a humanitarian 
point of view is actually to be preferred to the em- 
ployment of modern artillery. When, too, we con- 
sider the aeroplane in its capacity as a scout we 
again fail to see wherein its use will “add a new 
hideousness to the present hideousness of war.” 
Recent military manceuvres have shown very clearly 
that it is practically impossible to take an enemy 
by surprise if he is well supplied with air scouts. 
If this be so, then the days of sudden and unexpected 
attacks are past. The approach of the enemy will 
be known beforehand and preparations made to 
meet him. Such tactics will probably prolong the 
engagement, but they will also reduce the casual- 
ties. The records of war are full of senseless sacrifices, 
of mistaken calculations which have cost thousands 
of lives, and of disasters incurred through ignorance. 
The intelligent use of an aeroplane is certain, in large 
part, to prevent similar occurrences in future wars, 
and for each one so obviated the thanks of all 
humanitarians are due. In past days armies fought 
blindfolded. The progress of science has given 
them the means of seeing each other, and it will be 
against all probability if in consequence the hideous- 
ness of war is not proportionally reduced. 

We may well ask ourselves whether, after all, 
advancing science does not really make war less 
terrible instead of more so. The cloth-yard arrow 
was a crude weapon. but the fact remains that the 
wars of the fourteenth and fifteenth centuries were 
much more destructive of life than those of modern 
times. To-day with long-range guns, high-powered 
projectiles and a well-equipped intelligence depart- 
ment all wars would, indeed, be terrible—too terrible, 
in fact, for contemplation—if carried on under the 
old conditions. But tactics have changed as well as, 
and in consequence of the change in, armaments. A 
general is more cautious in giving battle, and the issue 
once joined is more quickly over. Anything, then, 
which tends to make war more deadly or more 
surely destructive is to be welcomed, not because 
it will increase our horror of it, but because it will 
call forth devices and strategies which will make it 
more and more impossible to decide international 
difficulties by the resort to arms. As we have said, 
we do not believe that the advent of the military 
aeroplane foreshadows an increased hideousness in 
the next great war. From the humanitarian point 
of view it should properly be regarded as a promising 
instrument whereby perpetual check may be given 
pacifically by each side to the other. 


Panama Canal Dues and the United States 
Merchant Marine. 


MempBers of the United States Congress might 
to-day very advantageously bear in mind the 
language used by a Senate Committee in 1896, in 
connection with the claims of the States of the 
Pacific slope to special recognition and consideration 


jas he suggestion may appear, it represented not 
| unfairly the great importance attached by California 


| , 
/and her sister S ates to an early realisation of the 


| splendid enterprise which, four centuries before, had | 


| stirred the imagination of the most famous of the 
conquistadores and their master, the Emperor Charles 
V. Sixteen years ago the Pacific States were yet 
in their infancy ; to-day they take foremost position 
among the richest, most populous, and most pro- 
gressive 1egions of the Union; and the reason for 
this is found, in large degree, in the anticipation of 
future benefits based upon an early completion of 
the Panama Canal. This work, said President Taft, 
on the eve of the ground-breaking ceremonies of 
the exhibition to be held in San Francisco in 1915, 
““means more to the wes’ coast of America than to 
any other part of this country, or any other part of 
the world ;” and the statement was but an articulate 
expression of the dominant thought of every 
American west of the Mississippi Valley. The people, 
moreover, have done more than think of the coming 
great wave of prosperity; there is not a harbour 
on the Pacific coast, scarcely a town worthy of the 
name, which has not in hand some engineering or 
other enterprise planned in view of the expected 
traffic and commercial “ boom.” The same remarks 
apply equally to the far western ports and provinces. 
of the Canadian Dominion ; and it is not too much 


extensions and railway improvements to feed them, 
all avowedly for new traffic expected to follow the 
opening of the Isthmian Canal. It is not surprising 





when we consider such facts as these that the people 
of the West have scant sympathy for, or patience 





with, their countrymen of the Atlantic side, who 
still belittle the probable effec s of the nearly 
completed highway, and continue to raise, one after 
another, obstacles frequently directly antagonistic to 
the passage of urgently needed legislation. 

It is not from the West, nor from Canal enthu- 
siasts in the Atlantic and Middle States, that de- 
mands are forthcoming for subsidies fo’ American 
shipping or prohibitive dues directed against ‘he 
use of the Canal by the merchant navies of other 
nations. Nor does responsibility rest in these 
quatters for any o the other panaceas—militant 
to the world-wide usefulness of the Isthmian high- 
way and its future operation. on an interest-earn- 
ing basis—which are recommended from time to 
time for America’s startling poverty in re pect of 
a mercantile marine. No one who has followed 
with any degree of closeness the history of the 
enterprise can doubt the causes of Congressional 
procrastination or the origin of most of the con- 


agenda papers, and are more or less gravely debated 
by Senate and House Committees. A careful 
canvass has shown that there is practically no 
demand for shipping subsidies at the American 
ports principally concerned ; that it emanates from 
the steel magnates, who are also powerful in rail- 
way and “high” finance, and that ihe majority of 
qualified authorities hold the belief that the pro- 
posed “flat” rate of a dollar and a-half, as 
against one dollar, would throw most of the ad- 
vantages derivable from the Canal into the hands 
of the shipping interests of other nations. The 
prime necessity, it is argued, helpful to a_ revival 
of the American merchant marine, is to abolish the 
existing navigation laws and so render possible the 
registry under the United States flag of foreign- 
built—and consequently less costly—ships. That 
Americans, proposing to advance their fortunes, as 
shipowners or in connection with general commerce, 
with the aid of the Panama Canal, should favour 
the proposed grant of free tolls to United States 
ships—directly, or by rebate, tariff concession or 
port favou —is scarcely surprising, or, to be candid, 
altogether blameworthy. We regret the tendency 
of opinion in the direction mentioned, but are glad 
to note that, speaking generally, it involves no 
cynical disregard of treaty obligations. 

From a practical point of view, having regard to 
the virtual non-existence of an American merchant 
marine, we have little or no fear—should the discrimi- 
nation ~eceive legislative sanction—of its adverse 
effect upon British competition. Any small material 
advantage which individual citizens of the United 
States may gain will be acquired at the cot to 
their country of a departure from policy eminently 
honourable to the Republic. During more than 
sixty years successive administrations have allowed 





in all matters affecting the then still nebulous 
Central American ship canal. Without this guar- 


antee of national strength and unity, declared the 
Committee, “‘the chain of the Rocky Mountains 
may one day become the boundary between two 


it to be understood that the United States sought 
no ‘‘ preferential right of any kind” in the pro- 
posed communication, and that it was their sincere 
wish, if found practicable, to see it dediaated to 


to say that from Vancouver to the Mexican frontier | 
£20,000,000 are being spent solely upon harbour | 


flicting demands and suggestions which crowd the | 


all.” Any serious departure at the.eleventh hour 
from this policy cannot fail to be matter for wide. 
|spread regret. It must inevitably diminish the 
world’s sense of obligation for a gift which would 
| otherwi e be not merely a magnificent monument to 
|enterprise and organisation, but also a_ lustrous 
evidence of qualities not usually esteemed charac. 
teristic of he Republic. 
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Notes on Plate Girder Design. By Clarence W. Hud. 
son. New York: John Wiley and Sons. 
| Chapman and Hall, Limited. 
THESE are notes which have been used by the 
author to give his students at the Polytechnic ‘Insti- 
tute, Brooklyn, New York, the theoretical and prac. 
tical information necessary to make a design and 
general detailed drawing for a plate girder railway 
bridge. American practice in plate girder design js 
| so different from our own that any book on this sub. 
| ject based on American methods, although losing 
| none of its interest, must lose some of its value to 
| readers in this country. But, apart from their prac. 
| tical application, the principles themselves are well 
| worthy of study, by reason of Professor Hudson's 
commendably sound and simple treatment of his 
subject. Plate girders are turned out for this and 
that purpose in such vast numbers, that familiarity 
with the simple rules in common use for proportioning 
the various parts tends to obscure the theory of flexure 
and distribution of stress upon which these are based. 
The author develops the short cuts to plate girder 
design, if one may so refer to them, in such a way as 
always to keep in view the real distribution of stress 
occurring throughout the section of the girder and 
the need for proportioning the various parts accord- 
ingly. The notes are grouped under fifteen heads, 
as follows:—(1) Stress distribution and general; 
(2) required area of cross section for the flanges ; 
| (3) the design of the cross section of the flanges ; 
| (4) lengths of cover plates ; (5) rivet spacing in girder 
| Ranges 5 (6) web plates; (7) area of web plates; 
| (8) stiffeners for web plates; (9) splices for web 
| plates ; (10) splices for the component parts of the 
| flanges; (11) connecting one girder to another; 
| (12) end bearings ; (13) positions of loading for maxi- 
; mum shear and moment ; (14) preparation of a table 
of bending moments, shears, and concentrated loads 
for Cooper’s E, loading; (15) table of moments, 
shears, and concentrated loads for Cooper's E.o loading. 
In many works on structural engineering the 
practice has been to develop the theory of the sub- 
ject first and give practical illustrations at the end. 
| Professor Hudson has departed from this practice 
}and in the first article reproduces drawings of two 
| standard types of single-track railway bridges in use 
}on the National Lines of Mexico, and designed by 
| Messrs. Boller and Hodge, consulting engineers, of 
| New York. The one is a deck span 80ft. in length ; 
| the other a through plate girder bridge of 50ft. 
| length. This procedure is in harmony with Professor 
| Unwin’s reference to designing in his presidential 
| address to members of the Institution of Civil Engi- 
| neers :—‘* New designing is really a process of com- 
parison in which the engineer extends experience in 
known cases to new conditions.” The author recom- 
mends his students to study carefully these working 
drawings as a preliminary to the designing of similar 
structures. The formula for determining the “ re- 
quired area of cross section for the flanges’ is ob- 
tained from an analysis of the modulus of the section 
in the more accurate but inconveninent relation 
connecting the product of this quantity and the maxi- 
mum fibre stress with the moment of the outer forces, 
and in this way the author is enabled to discuss the 
degree of accuracy obtained, and to introduce into the 
formula a portion of the web area. In discussing 
the “* design of the cross section of flanges,’ Professor 
Hudson refers to the flange stress as being developed 
in small increments by the web and transmitted to 
the flange by the rivets,and proceeds :—** It is clear 
that these angles, then, should comprise a considerable 
part of the total flange area.’ If the author is right, 
a large number of engineers in this country who use 
small angles are wrong; but it seems reasonable to 
suppose that the rivets through the horizontal legs 
of the angles are just as capable of transmitting stress 
from the angles to the flange plates as the rivets 
through the vertical legs of the angles are capable 
of transmitting stress from the web plate to the angles. 
The unit stress in the compression flange is deter- 
mined by a straight line column formula, ‘The 
“lengths of cover plates”’ or the flange plates, as 
we should call them, are calculated both for the 
uniform load producing the same end shear as the 
standard locomotive loading, and for concentrated 
loads. The usual graphic method is also given. 
The extra length of cover plate required to include a 
sufficient number of rivets at each end to render thie 
plate effective where it theoretically becomes neces- 
sary is calculated in the following article on * Rivet 
Spacing in Girder Flanges,” on the hypothesis of 
equalising the unit flange stress in all the flange 
material. In calculating the pitch of rivets the author 
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transmitted by ties resting on the compression flange. 
In the article on “ Web Plates ” the varying intensity 
and direction of the stresses throughout the area 
of the web are determined on the basis of the known 
distribution of shear stress in an ideal homogeneous 
prismatic body. In view of the importance of this 
nart of the subject, the author works out in detail 
the prinicipal stresses and their direction at various 
points in the web of a girder of which particulars 
are given. ‘The load is applied on the top flange, and 
the effect of the vertical pressure on the web thus 
introduced is not lost sight of. The author uses a 
“straight line”? column formula for determining 
the safe compressive stress in the web, and spaces 
the stiffeners accordingly. Stiffeners supporting con- 
centrated loads are designed as columns and rules are 
given for proportioning intermediate stiffeners, whose 
function is solely to prevent buckling of the web. A 
feature of Professor Hudson’s practice in designing 
splices for web plates is the reduction in the unit 
stresses allowed on rivets according to their position 
in relation to the neutral axis. The object of this is 
to prevent any redistribution of stress at the joints. 
These splices are examined both for the maximum 
bending moment and the simultaneous shear and the 
maximum shear and simultaneous bending moment. 
In Article 10 “The Splices for the Component Parts 
of the Flanges ”’ are considered, but the author says 
these are never necessary except to meet some emer- 
gency, and should be avoided. In this country diffi- 
culties of carriage, lengths of planing machines and 
drilling benches, set a limiting length of about 40ft. 
to the size of plates which can conveniently be dealt 
with or obtained without extra cost. The American 
practice of using unplaned flats and punching rivet 
holes evidently permits the use of plates and angles 
considerably over 100ft. in length, as the author, 
in discussing the limits of the plate girder, refers to a 
maximum length of 130ft., or even more. ‘‘ Connect- 
ing One Girder to Another” and ‘‘ End Bearings ” 
form the subjects of Articles 11 and 12, and in an 
appendix the author describes “The Positions of 
Loading for Maximum Shear and Moment” and 
“The Preparation of a Table of Bending Moments, 
Shears, and Concentrated Loads for Cooper’s Es 
Loading’? by a method of calculation which has 
been published in these columns. This loading, which 
is stated to be more widely used than any other for 
railway bridges, includes four axles, 5ft. apart, each 
carrying 50,000 Ib. The unit stresses adopted by the 
author in working out his examples are 16,000 Ib. 
per square inch for tension, and for the constant in 
the column formula ; 50 per cent. more than this for 
bearing stress and 25 per cent. less for shear stress; but 
in the girder bridges referred to, of which drawings 
are given, the loading includes four axles, 5ft. apart, 
each carrying 60,000 lb., and the flange stress is limited 
to 10,000 Ib, per square inch. In some respects 
American practice is less cautious than British, 
notably in the size and spacing of stiffeners and 
width of flanges, although these narrow flanges are 
always amply strutted or braced laterally ; but it is 
evident that the loading adopted on the other side of 
the Atlantic for purposes of calculation is far heavier 
than anything we are accustomed to in this country. 

The book is clearly illustrated with diagrams, and, 
although only covering seventy-five pages of print, 
is so full of matter that it is somewhat difficult to do 
justice to all the points raised. Written, and having 
an added value for the student by reason of the 
problems set at the end of each article, the book will 
undoubtedly prove useful to, and provide much food 
for reflection for, engineers and draughtsmen inter- 
ested in the design of plate girders. 


Practical Thermodynamics : A Treatise on the Theory 


and Design of Heat Engines, Refrigeration 
Machinery and other Power Plant Apparatus. 
' By Forrest E. Cardullo, M.E. Published by 


| McGraw-Hill Book Company, New York, and 

6, Bouverie-street, London, E.C. 
Jupcine from the number of books which deal 
with thermodynamics, the subject must have a 
great fascination, both for writers and students. 
There is a great family resemblance between them 
all, especially in the opening chapters, where the 
first and second laws of thermodynamics, reversible 
engines, the Carnot cycle, and suchlike are presented 
In language not always the most easily understood ; 
and this, no doubt, is responsible for much of the 
supposed difficulty which surrounds the subject. 
The author of the book under review, however, 
has departed from the well-beaten track in “this 
respect ; “‘no chapters are devoted to the first or 
second laws of thermodynamics and no puzzling 
or troublesome analogies are offered for entropy.” 
Nevertheless, at the end of the book he devotes a whole 
chapter to the explanation of the action of steam, 
gas and other engines, by means of the temperature- 
entropy diagram; the matter is treated concisely, 
and, on the whole, accurately. A feature of the 
book -not new in books published in the United 
States—is a collection of examples at the end of 
each chapter, and the author says that these problems 
have been so arranged as to advance the student 
one step at a time in his work, only one new element 
being produced in each problem.” A _ perusal of 
these problems confirms this statement, and, further, 
they are mainly such as occur in everyday practice ; 








we therefore feel that anyone who reads this book 
conscientiously, and works out the problems, will 
obtain an excellent practical knowledge of thermo- 
dynamics. 

The book consists of twenty-six chapters, illus- 
trated by 224 figures; which are clearly drawn. The 
first four chapters deal with the elementary prin- 
ciples of thermodynamics and the thermal properties 
and expansion of gases and the thermodynamic 
processes involved, with a short description of the 
various cycles of transformation followed by heat 
engines. 

The next three chapters deal similarly with pro- 
perties of vapours, both wet and superheated, and 
give some description of the methods practically 
used for determining the quality of steam, with a 
description of the instruments used. Chapters 8 to 13 
inclusive deal with reciprocating steam engines and 
steam turbines and their accessories, such as con- 
densers and air pumps. Chapter 14 discusses com- 
bustion, leading up, in Chapters 15 and 16, to boilers 
and their accessories. Chapter 17 deals with water- 
cooling apparatus, and Chapter 18 with hot air engines, 
which, except for instructional purposes, might as 
well have been omitted. Chapters 19 to 21 deal 
with the internal combustion engine and gas pro- 
ducers, Chapter 22 with refrigeration, and Chapter 24 
with heating and ventilation. Chapter 25, as already 
mentioned, describes the use of the temperature 
entropy diagram, and the last chapter, namely 26, 
gives a clear and concise exposition of the kinetic 
theory of heat. 

Coming now to details. On page 40 the author 
gives a formula for determining the velocity of trans- 
mission of explosion in a combustible mixture, which 
no doubt will be found useful. In dealing with the 
question of governing of steam engines, diagrams 
are given showing the effect of throttling and of 
cut-off governing; those for the latter are very 
perfect, and the former distinctly bad. The effect 
is to give the impression—which is also conveyed 
in the text—that cut-off governing is far superior, 
from the economical point of view, to throttle govern- 
ing, which, as a practical matter, is well known not 
to be the case. On page 113—Fig. 42—an illustra- 
tion of an overtype portable engine is given. 
looks as if it had come out of a museum! Certainly 
the boiler would not stand a reasonable pressure, as 
its section is a semi-circular top and bottom, joined 
by flat sides. On page 125 the author describes 
the Carnot cycle for dry and saturated steam as if 
it were a possible practical cycle, and says that the 
Rankine cycle is the ‘‘ second steam cycle ;”’ this 
is quite contrary to the accepted views in this country, 
and we feel sure is misleading. Later he describes 
what he calls the ‘‘ modified Rankine cycle,” in 
which there is a clearance volume so arranged as to 
raise the compression up to the admission pressure ; 
again, we think this is a mistaken view of the subject. 
The Rankine cycle or engine should be confined 
to the ideal standard engine which gives the maximum 
possible thermal efficiency of the steam engine, be 
it a reciprocating engine or a turbine. The author 
also describes the ‘‘ Rankine jacketed cycle,’ which 
still further confuses the issue. On page 145, in 
discussing cylinder condensation, the author ascribes 
the whole of the effect to the conduction of the walls of 
a cylinder, and does not mention the effect of the water 
film—the effect so clearly brought out by Willans’s 
classical experiments. Later on he mentions the 
use of non-conducting walls, and says apparently 
with some surprise, that actual tests of engines, 
in which the clearance surfaces were covered with 
porcelain, glass, &c., have not shown much gain in 
economy. The matter would have been explained 
had he dealt with the water film. 

On page 150 he gives a formula for determining 
cylinder condensation, which he says has _ been 
empirically ascertained by investigating a large 
number of engine tests; he then assumes hyperbolic 
expansion, and calculates the probable weight of 
steam per stroke. In our opinion, this method 
is illusive, because no allowance is made for leakage. 

Fig. 76 is a diagram showing the effect of the 
ratio of expansion on the thermal efficiency of an 
engine. This diagram has been derived from Willans’s 
paper on ‘“ Non-condensing Engines,” and applies 
only to such. This fact, however, is not mentioned 
in the book. Figs. 77 and 78 give in outline in an 
interesting and clear manner the various arrange- 
ments of cylinders that can be adopted for combined 
and triple-expansion engines. Fig. 85 gives an 
actual indicator diagram superimposed upon that 
of the Rankine engine, to show the losses. The 
losses shown, of course, are power losses; thermo- 
dynamically, what is required are the heat losses. 
In Chapter 25, Fig. 209, the temperature entropy 
diagrams are similarly superimposed, and in this 
case show the heat losses; this is, in our opinion, 
more instructive; the author, however, does not 
think so. 

The Sargent cycle engine is described, in which 
the admission of explosive mixture during the 
suction stroke is stopped at some point before the 
end of the stroke. In this way a greater expansion 
of the products of explosion is obtained than with 
the Otto cycle, and theoretically, therefore, the 
thermal efficiency is greater. It is not stated, how- 
ever, that such engines have been practically suc- 
cessful. 


It | 


In Fig. 167 a graphical analysis of the losses in 
Otto cycle engines are given by superimposing an 
actual indicator diagram on an ideal indicator diagram, 
and the corresponding analysis on the temperature 
entropy chart is given in Fig. 220; as in the case 
of the steam engine referred to above, we think the 
latter gives most information. 

In the chapter on heating and ventilation some 
interesting figures are given as regards the tempera- 
tures required in America, and it is stated that, 
in the case of schools, air temperature at 40 deg. 
and 50 deg. is more satisfactory than the 68 deg. 
at present prescribed, but it is not pointed out that 
in the former case comfort can only be obtained when 
the heat is provided in a radiant form and not merely 
by heating the air. 

There are many other points of interest in the 
book, but we have said enough to show that it 
will be of great assistance to the student of thermo- 
dynamics, and we also think that the information 
it contains will make it a valuable book of reference. 
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SEA-GOING GAS-DRIVEN CARGO VESSEL. 


results, and that an intermediate mechanism was essential. 
For some time the opinion was held that electricity would 

THE power gas plant at the works of Holzapfels, Limited, | be the only means of attaining this purpose, and, accord- 
of Felling-on-Tyne, has worked very satisfactorily for six | ingly, extensive negotiations were conducted with a view 
years, giving an indicated horse-power per hour for 
a consumption of } lb. of bituminous coal. This 
fact led the firm to anticipate an economical future for 








for reversing, manceuvring, and slow speeds. Subse- 
| quently, however, it was decided te adopt Professor 
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were not likely to prove reliable and to give satisfactory | 


to building an experimental vessel and using electricity | 


carrying capacity of 350 tons. The most interesting 
| feature is the machinery equipment, and therefore it is 
| not necessary to enter into any lengthy description of 
the hull of the vessel, as its chief features will be gathered 
from Fig. 1, which illustrates the general longitudinal 
section and plans of the boat. ‘For the purposes of 
trim it has been necessary to construct a deep ballast 
tank amidships and to have two hatches instead of one, 
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Fig. 1—LONGITUDINAL SECTION AND PLANS OF HOLZAPFEL 
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gas power in connection with marine propulsion. , Féttinger’s hydraulic power transformer, and Messrs. as is usual in vessels of this size. The engines and gas 
Accordingly, the Holzapfel Marine Gas Power Syndicate, | Holzapfels secured from the Vulean Company, of Stettin, plant are placed aft, and occupy about the same space 48 
Limited, with Messrs. A. C. and M. Holzapfel as_ the British patent rights so far as gas engines are concerned. boilers and compound engines of similar class. 


directors and Messrs. H. A. B. Cote and T. W. Cherry Shortly afterwards a contract was placed with J. T. 


Holzapfel I. has been fitted with a set of high-speed 


as consulting engineers, was formed some few months Eltringham and Co., of South Shields, for the construction six-cylinder vertical gas engines manufactured by K. S. 
ago. of a small experimental boat, Holzapfel I. This vessel, Hindley and Sons, of Bourton, Dorset. These are illus- 

After various attempts to obtain a reversible gas engine, | which is illustrated above, is 120ft. in length, 22ft. trated in Figs. 2and 4. The cylinders are 103in. diameter 
the conclusion was arrived at that reversible gas engines | beam, 11ft. 6in. moulded depth, and has a deadweight | and 10in. stroke, and have a normal speed of 460 revolu- 
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tions per minute. The engine is fitted with an equilibrium 
rottle valve controlled by a crank shaft governor, con- 


seer in the extension of the crank case, similar to that 
al on the best type of high-speed steam engines. The 


supplied with gas from two sets of suction pro- 
ducer plant made by the Power Gas Corporation, of 
Stockton-on-Tees, and gives 180 brake horse-power as a 
naximum, the continuous working load being 156 brake 
horse-power The engine is fitted with 
magneto ignition on Hindley’s system. - 
The actuating gear is of a simple type. The plugs are 
erated by vertical rods and six cams and levers. The 


engine is 


op 
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the timing gear around the centre-of the cam shaft. The 
combined high and low-tension distributor is on the ex- 
treme fore end of the cam shaft. Two ‘ Lodge ”’ igniters, 


low-tension | 


to machine is driven from the end of the cam shaft, | 


| 


one for supplying the current for three of the cylinders, and | 
the other for the remaining three cylinders, are fitted. | 
All the handles for controlling the engine are situated on | 
the fore end, so that the engine may be managed by one | 


attendant. The gas and air regulators have screw ad- 
justments, with an indicator which shows the amount of 


| or renewals. 


| of the grate whenever necessary. ‘To each side of the 
centre of the grate is fitted an air-tight door for clinkering, 
&e. The whole generator can be thoroughly examined 
from these doors, and the clinkering and ash removal may 
be conducted whils the plant is on load. Air supply is 
; admitted to the superheater jacket at the front of the 
generator, and may be regulated by means of a simple 
| horizontal screw-down valve. 

| For initial starting purposes a small steam jet blower is 
| fitted to the centre door. Immediately the engine is up 
| to speed this blower is put out of action, and the supply of 
| steam for gas making is then maintained from the self- 
vaporiser fitted to the upper portion of the generator. 


rted on a bracket, which oscillates by means of | Each vaporiser consists of four rectangular solid welded 


Fig. 2—SIX-CYLINDER MARINE GAS ENGINE 


near the bottom of the vessel, which is filled with hard 
coke carried upon steel perforated plates. Cleaning doors 
atiord facility for the removal and refilling of the coke 
when required. This latter operation is, however, seldom 
necessary, and the washers therefore require little atten- 
tion. The upper part of the washer forms a separate com- 
partment containing wood wool to arrest the moisture 
and final traces of dust in the gas before it passes to the 
engine. Immediately under the bottom plate of this gas 
drying chamber a spray pipe distributes sea-water over the 
whole surface of the coke filling, the water being pumped 
from a gravity-fed sump in the ship’s bottom. This has 
proved a very efficient means of cooling the gas down to 





tubes, reaching from back to front of the generator, so | 


arranged that the hot gases pass over their whole surface, 
thus utilising a substantial portion of the heat in the gas. 
The vaporisers are secured to a cast iron sleeve at the 
front of the generators by a gas-tight joint made with 
sal ammoniac and borings. This arrangement admits of 
easy removal of any of these tubes in case of inspection 
Fresh water is used for vaporising purposes, 


| 
| 
| 
| 


| but the plant can be adapted to utilise sea-water by means | 


opening of the regulator in the same way as a micrometer | 


scale indicates its measurements. 
indicating drums immediately behind the brass plates 
shown in the engraving, Fig. 4, which are marked A and G, 
ic, air regulator and gas regulator. The readings on 
these drums show the opening from zero to 100 deg., so 
that the ratio from air to gas can be readily seen, and the 
exact position for starting and working under various 
speeds and conditions can be accurately recorded. 

The valve gear is of the ordinary type—that is to say, 
the inlet valve is operated by a rocking lever from the Gam 
and cam lever in the crank case. The exhaust valve is 
lifted direct from the cam by means of a roller and lever. 
There are valve lifters fitted to each exhaust valve, by 
means of which the exhaust valve can be raised on each 
cylinder apart from-the cam, so that the engine can be 
easily turned round. 

The three forward cylinders are fitted with compressed 
air apparatus for starting,and this is also constructed 
according to Hindley’s patented system. The compressed 
air is supplied by a separate engine of quite a small size, 
and working on petroleum, The compressor is direct 
oupled to the engine. 

The engine has forced lubrication provided by a pump, 
which is situated at the aft end, in which position 
there will always be a supply of oil. The _ cylinders 
are cooled by sea-water supplied by a centrifugal pump 
driven from the crank shaft by means of bevel gearing, 
which is enclosed in the crank case, only one end of the 
shaft projecting through the casing. The pump, which 
is readily accessible, is of the “‘ Invincible ” type made by 
Gwynnes, of Hammersmith. The spindle, packing gland, 
and impeller are of bronze. The pump draws the water 
from the sea cock, and forces it into the circulating mani- 
fold on the bottom of the cylinders, from which it circu- 
lates through each cylinder and cover separately, and then 
discharges through the ship’s side. ‘The Hindley patented 
arrangement of corrugation in the water jacket wall is 
employed, as will be seen in the drawing, Fig. 2. The 
exhaust pipe, being made in seven sections, each of which 
1s water-cooled, greatly facilitates access to the sparking 
plugs, and generally conduces to the comfort of the engine 
attendants. 

A sinall fly-wheel is fitted to the engine at the aft end 
which is provided with coupling to connect to the 
Féttinger transformer, and the aft end of the engine frame 
1s constructed with facings for bolting to the framing of 
the transformer. A small pulley is supplied on the fore 
end of the engine for driving the auxiliary pumps, and a 
small dynamo and switchboard are provided for charging 
the batteries for the ‘‘ Lodge ” ignition gear. 

rhe gas plant portion of the equipment of the ship 
consists of two units, each capable of developing 100 horse- 
power as the normal working load, and comprising two 
generators and two coke washers and scrubbers combined. 
The generator is rectangular in section and plan. An 
annular jacket is constructed round three sides of it, the 
object being to superheat the air during its passage to 
the fire, and thus advantageously utilise the heat radiat- 
ing from the fire-brick lining. In the lower portion of the 
generator is fitted a special triangular grate, with a door at 
the front to admit of the removal of ashes and withdrawal 





There are circulating | 








of a simple device patented by Mr. A. C. Holzapfel. 

The front of each generator forms a part of a gas-tight 
bulkhead entirely separating the gas producer plant from 
the engine-room, and all theoperations in the working of the 


atmospheric temperature. 
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Swain Sc. 


The waste water from the washer drains itselfgthrough 
a special arrangement consisting of an inverted cone, 
which restricts the amount of water in motion due to the 
roll of the ship. A lute is provided and a drain pipe fitted, 
so that the water inside the scrubber can never rise above 
a certain level and become objectionable. The lute lies 


| over and dips into a funnel lead to a waste sump at the 


bottom of the ship, from which the washer effluent is 
pumped overboard. The engineer-in-charge has thus 
visible means of observing that the flow and levels of the 


; water are correct and according to the passing require- 


ments. Centrifugal pumps, belt-driven from the engine, 
are employed to raise the wash water and to discharge the 






























































plant are carried out from the latter room, including stoking, | waste. It is an essential feature of the plant that the 
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Fig. 3—CROSS SECTIONS OF HOLZAPFEL 


poking, and ash removal. The stoking device consists 
of a specially designed hopper and rotary hollow plug 
valve, the plug having a port on one side only, so arranged 
that it is impossible to admit air into the generator during 
stoking operations. Above the plug is fitted a tapered 
hopper, communicating directly with the fuel bunkers 
overhead. By a simple half-turn of this plug the fuel feeds 
itself into the generator, having previously fallen into the 
hopper by gravity from the bunker above. On the gas 
outlet pipe from the generators, dust-boxes to prevent the 
choking up of the pipes with dust are fitted. We are 
informed, however, that it was found that after several 
months’ continuous use practically no dust remained 
between the generator, and scrubber, or pipes. 

The coke washer is a cylindrical vessel, built up of steel 





plates strongly riveted together. The gas is introduced 
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water from the coke scrubber should be prevented from 
escaping into the engine-room, and, more important still, 
the level in the lute pump must be kept at all times within 
working limits. The bunker, of 12 tons capacity, is situ- 
ated in the tween decks. 

Since the trials of Holzapfel I. comparatively little 
information concerning the ship’s movements and _ per- 
formances has been available. This arose from the fact 
that on her maiden voyage last summer the vessel met 
with a collision in the Tyne, and various delays arose 
owing to the newness of the machinery on board and to 
the lack of familiarity of certified marine engineers with 
this type of machinery. Adjustments of the machinery 
had also to be made before the vessel was able to do regular 
and satisfactory work. The vessel has now carried the 
following cargoes :—The Tyne to London, 242 tons of coke ; 
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London to Llanelly, 330 tons scrap iron; Llanelly to 
London, 330 tons lime; London to Cork, 330 tons 
hardwood and cement; Cork to Newhaven, 251 tons 
of oats; Guernsey to London, 340 tons of granite; 
London to the Tyne, 340 tons of chalk; Seaham 
Harbour to Morlaix, 331 tons of coal; and Guernsey to 
Weymouth, 330 tons of granite. These voyages were 
performed in a satisfactory manner, and the consumption 
of fuel is stated to have varied from 25 ewt. to 33 ewt. of 
coal per twenty-four hours. This represents at 156 brake 





attention. The value of the book is enhanced by the fact 
that it is officially corrected. 

Spon’s Architects’ and Builders’ Pocket Price Book and 
Diary, 1912, and Spon’s Architects’ and Builders’ Pocket- 
book (Memoranda Section), 1912, published by E. 
and F. N. Spon, are two little books, which can 
easily be carried in the pocket, and contain a_ very 
large amount of information useful to architects and 
builders. In the case of the second of the two books 
the subjects are arranged alphabetically, so that no index 














Fig. 4—SIX-CYLINDER MARINE ENGINE 


horse-power a consumption of from -75 Ib. to -987 lb. per 
brake horse-power hour, and is less than one-half the fuel 
consumption of a steam-driven vessel of the same size 
and the labour and attendance are also considerably less. 





BOOKS OF REFERENCE. 


Who’s Who in Science, 1912, published by J. and A. Chur- 
chill, 7, Great Marlborough-street, is a book of reference 
to which we are introduced for the first time. It is an 
attempt to give—something after the manner of Who’s 
Who—a list and information regarding men and women 
connected with the many branches of science. It is 
explained in a preface, however, that those branches of 
knowledge which lie on the borderland between Science 
and the Humanities, such as economics, sociology, psyco- 
logy, education, and exploration, have been omitted. 
The book is international in character, and has the makings 
of quite a useful work of reference. The information 
given regarding the people mentioned varies very con- 
siderably. In some cases important personages are given 
a couple of lines; in others folk of much less distinction 
are given nearly half a column. This sort of thing was 
inevitable in the first production, and will no doubt be 
improved upon in future issues. We have checked a large 
number of names, and although we have found the majority 
of those for whom we have looked, it must be admitted that 
many well-known engineers do not find a place, though 
engineering is included in the list of sciences. For in- 
stance, only one of the four vice-presidents of the institu- 
tion of Civil Engineers is mentioned, and some of the 
members of council are omitted. The Institution 
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is required. The other book, however, is provided with 
a capital index, as well as with a cash ruled diary with 
three days to a page. To give some idea of the range of 
subjects treated of in the Memoranda Section, we give 
off hand the following list :—Cements, chimney shafts, 
cold storage, decay of wood, drains and sewers, electric 
lighting, ferro-concrete, gas lighting, land surveying, 
motor houses (garages), quantities, roofs, stanchions, 
timber, and water supply. In short, practically every- 
thing is referred to in one of the booklets or the other. 

Engineers’ Year-book of Formule, Rules, 
Tables, Data and Memoranda jor 1912, published by 
Crosby Lockwood and Son, is a volume of which 
it would be difficult to say a good enough word. It 
is a book which we are constantly consulting, and it is 


Kempe’s 


|a very rare occurrence indeed not to find that which is 


| 


of | 


Mechanical Engineers has five vice-presidents, but only | 


one is referred to. 
themselves in forthcoming editions of the book. 

The quarterly issue of the Royal Navy List and Naval 
vecorder (No. 137, January, 1912), which is published by 
Witherby and Co., is now to hand. In addition to its 


Such omissions, however, will correct | 


usual contents, which have been brought thoroughly up to | 


date, we notice an entirely new feature, namely, an article 
entitled “*‘ The Current History of Foreign Navies.” We 
understand that it is the first of a series of articles under 


this heading, and it is -very similar in form to the articles | 


on *‘ The Current History of the British Navy,” which 
have been included in the Navy List for some time. In 
the newer article a summary is given of the present con- 
dition of the navies of the Powers, and some information 
under the headings of Administration, Personnel, and 
Matériel is included. The countries noticed are Argentina, 
Austria-Hungary, Brazil, Chile, China, Denmark, France, 
Germany, Greece, Holland, Italy, Japan, Norway, Portu- 
gal, Russia, Spain, Sweden, Turkey, and the United States. 
There is also a short note concerning Minor Navies. The 
new feature should certainly prove of interest. 

We have also received the Local Government Annual and 
Official Directory, 1912, which is published at the Local 
Government Journal Office, 27a, Farringdon-street, London, 
E.C. This little book, which is now in its twenty-first 
year of publication, claims to be the most complete * Local 
Government Directory” in existence, and it certainly 
contains within a small compass a wonderful amount 
of information. In it particulars may be obtained of the 
Board of Education, the Central Unemployed Committee, 
the Corporation of London, the London County Council, 


| 
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looked for. There is an accumulation of odds and ends 
of information in it—in addition to the ordinary 
notes on various subjects, which renders it particularly 
useful. It appeals to the engineer, no matter in what 
branch of the profession he is engaged, and one always 
feels in consulting it that when what is wanted is found 
it may be implicitly relied upon as being correct. 

Sells’ Directory of Registered Telegraphic Addresses, with 
Telephone Numbers, 1912, published by Business 
Directories, Limited, 166, Fleet-street, London, E.C., 
another valuable book which has just come in. It is now 
in its twenty-seventh year of publication, and has grown 
to a bulky volume of 2418 pages—an increase of 178 pages 
over the 1911 issue. It is a book which stands quite alone 
and which has become indispensable to the business man. 


is 





ACCIDENTS TO PLATELAYERS. 


Durine 1910 there were 206 accidents to platelayers, 
of which 90, or 43.7 per cent., proved fatal. The two 
assistant inspecting officers of the Board of Trade during 
the same period held 257 inquiries into accidents to ser 
vants, of which 88, or 34 per cent., related to platelayers. 
These 88 cases included to 64 fatal and 39 non-fatal acci- 
dents. Of the 64 fatal cases no less than 22 were caused 
through a breach of rules. Six men met their deaths through 


a failure to provide look-out men, in accordance with | 


Rule 273 (f) ; seven through not standing clear of all lines 
when a train was approaching, as laid down in Rule 273 (a) ; 
and nine through a breach of that part of Rule 273 (f) 
which says that the look-out man ‘“ must be expressly 
instructed to act for such purpose.”’ In these last cases 
the man attempted to do his customary work at the same 
time. This large proportion of fatal accidents cannot but 
be regarded as a great waste of life, and we trust that 
Colonel Yorke having drawn attention to the subject so 
vividly as he has done in his report on the disaster to a 
gang of platelayers on the North British Railway, the 


| matter will receive serious attention, and any deficiencies 


that may exist be made good. It is, for instance, hard 
to comprehend why forty-seven companies, including the 


| North British, cannot follow the example of the thirteen 


the Local Government Board, the Metropolitan Water | 


Board, Labour Exchanges, the Port of London Authority, 
and the Thames Conservancy—to give a few instances as 
regards London. Then, in the country, the county 


boroughs, municipal corporations, rural and urban dis- 
trict councils, port sanitary authorities, &c., come in for 


companies which have provided their gangers and look-out 
men with whistles, if they cannot go the whole way with 


the forty-four companies, including the most important | 
| spondents in your issue of the week before last, who inquired as 


railways in the country which have adopted the recommen 
dation of the Board of Trade, and given whistles to all the 
men employed on the permanent way. Another desirable 
feature is that a superior sort of man should be appointed 
as look-out man, and that the responsibility for his appoint- 
ment should not be with the ganger, as in Rule 273 (f), 
but with the permanent way inspector. The companies 
must remember that the Board of Trade, under the Act 
of 1900, has power to frame rules for the protection of 





| 


platelayers, and such a rule is in operation. This Zoe 
further than the companies’ own rule, and unless a chan > 
for the better is effected the Board of Trade will = 
doubt force the railways to adopt greater precautions, : 





THE ARBITRATION CLAUSE. 


ONE constantly hears the complaint of the contractor 
who protests against the arbitration clause, under Which 
he is compelled to refer matters in dispute between himself 
and a local authority to an officer of the authority in question 
It is an old and wise maxim that “‘no man should be judge 
in his own cause.” In the case of an engineering « ntract, 
or contract for the erection of large works for a local body, 
the borough engineer or surveyor is the official who repre. 
sents the authority, not only in the negotiations with 
the contractor, but in seeing that the work is properly 
carried out. If he is to act as arbitrator in a dispute 
how is it possible for him to bring to bear upon it a per. 
fectly open mind ? In substance, if not in form, he is judge 
in his own cause. It is only recently that the Court of 





| Appeal has laid down a principle by which the contractor 


may escape from this form of arbitration clause. It has 
been held that if the question at issue involves the conduct 
of the engineer, the contractor is not bound to proceed to 
arbitration, but may appeal to the Courts. We are 
glad to notice that a committee of the London County 
Council has thought proper to recommend that for the 
future those who contract with the Council may also 
escape from the rigour of the arbitration clause. The 
Highways Committee recommend that for the future the 
following clause shall be inserted in all contracts for the 
supply of electrical and mechanical tramway parts and 
equipment :—‘ If any dispute shall arise between the 
Council and the contractor as to the construction of the 
contract, or as to the rights, duties, or liabilities of the 
contractor or the Council thereunder, or as to the due per- 
formance by the contractor of this contract, or as to any 
materials or workmanship or any matter or thing arising 
out.of this contract or in relation thereto, the same shall 
be referred to the award and final decision of the chief 
officer of tramways or, at the option of the contractor, of 
some other person to be mutually agreed upon, or, failing 
agreement, of some engineer to be appointed by the 
president for the time being of the Institution of Civil 
Engineers. The provisions of the Arbitration Act. 1889, 
shall apply to any arbitration under this clause.” The 
italics are ours. If the greatest local authority is going 
to give this valuable option to those who enter into con- 
tracts with it, we trust that other local bodies may be 
advised to follow its good example. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of ow 
Correspondents.) 


THE SOFTENING OF WATER. 





Sirn,—Your correspondent H. J. W. says that treatment by 
* Permutit ” cannot be correctly described as treatment by 
soda, as in the “* Permutit ” process the calcium and magnesia 
present in the water are replaced by sodium. This explanation 
can hardly be called satisfying. Sodium, the metal, is not used 
in water treatment for obvious reasons. In the form of certain 
of its salts it can be made to replace calcium and magnesiwn in 
water. Sodium * Permutit “is one of these salts, sodium car- 
bonate is another, sodium hydroxide another, sodium silicate 
another, and so on. In all these cases, to use your correspon- 
dent’s own words, *“‘ the calcium and magnesium present in the 
water are replaced by sodium, the calcium and magnesium 
entering into combination with the sodium salt and the liberated 
sodium forming salts with the acid radicles in the water corre- 
sponding with those in which the calcium and magnesium were 
present.” In plain English, the bi-carbonates, sulphates, 
chlorides, &c., of lime and magnesia occurring in water can be 
converted into sodium bi-carbonate, sulphate, chloride, &c., by 
treating the water with a suitable sodium salt, and the essential 
result of the reaction, the removal of the calcium and magnesium, 
and the formation of soluble soda salts in the treated water, ts 
the same whether sodium carbonate, sodium hydroxide, or 
sodium ‘* Permutit ”’ is the reagent employed. 

Will H. J. W. kindly say whether it is or is not a fact that the 
treatment of water by “* Permutit”’ involves the replacement 
of the whole of the lime and magnesia bi-carbonates in the water 
by soda bi-carbonate, which remains in solution in the softened 
water, and which has to be taken into account in determining 
the suitability of such water for industrial and domestic pur- 
poses in which an excess of soda would be a disadvantage ? 
This is the point upon which information is most widely desired. 
The majority of water supplies in this country contain consider- 
able quantities of lime and magnesia carbonates, as the following 
typical analyses will show. The quantities of sodium carbonates 
which would be formed in each case if the “‘ Permutit ”’ treat- 
ment were adopted are indicated in a parallel column. For the 
sake of simplicity the substances referred to are returned as 
carbonates, not as bi-carbonates. It should be noted that when 
these waters were treated by the lime and soda process the car- 
bonates were eliminated and nothing left behind in their place. 


‘ Grains Effect of ‘‘ Permutit’ 
per gallon. treatment. 
A. Well watér (Edmonton) 
Carbonate of lime .. 26.24 ' Sodium carbonate 
Carbonate of magnesia 7.24 J 37 grains per gallon 
B. Well water (Great Yarmouth)— 
Carbonate oflime.. .. .. .. 7.85 Sodium carbonate 
8.3 grains per gallon 
C. Canal water (Leicester)— 
Carbonate of lime . . , 17.77 1 Sodium carbonate 
Carbonate of magnesia 2.78 J 35,06 grains per gallon 
D. Well water (Staffordshire)— 
Carbonate of lime... .. .. 15.5 ) Sodium carbonate 
Carbonate of magnesia 16,38 { 37.23 grains per gallon 
KE. Well water (Nottingham)— 
Carbonate of magnesia 20.33 Sodium carbonate 


25.65 grains per gallon 
Nore.—The effect of lime treatment was that carbonates were entirel 
removed in each case. 
This formation of soda in the water was referred to by corre- 


to the advisability of using a water containing about 15 grains 
per gallon of sodium bi-carbonate for boiler feeding purpo-e-. 
and asked to what extent it would be safe to allow such a water 
to concentrate in the boiler. a 

It appears to me—and I should like to be corrected if [ um 
wrong—that such a water would be so dangerous to use for boiler 
feed that it is very difficult to determine to what precise point it 
might be allowed to concentrate before trouble commenced. 

I believe the vast majority of steam users would be very 
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chary of employing such a water at all, and it is hardly probable 
that any insurance company could be found to recommend its 
use. ‘I'he reason will be apparent when it is remembered that a 
poiler evaporating 600 gallons per hour of such water would con- 
tain at the end of a week more than half a hundredweight of 
soda, even if blown down to the enormous extent of 25 per cent. 
The effect of this on the seams and fittings of the boilers may be 
imagined, and the formation by dissociation of a large quantity 
of caustic soda would, as pointed out by your correspondents, 
undoubtedly lead to serious corrosion and pitting of the boiler 
itself in a short time. I shall be glad to know whether H. J. W. 
thinks that the use for boiler feeding purposes of a water con- 
taining such an excess of sodium bi-carbonate can honestly be 
recommended, 

May LI ask H. J. W. a question regarding the effect of “ Per- 
mutit ” on water destined for use in dyeing processes ? Is it 
not a fact that the presence of an excess of alkali in the water 
used is seriously detrimental to the success of acid dyeing pro- 
cesses, and that in softening water for this purpose a residual 
alkalinity amounting to more than a couple of grains per gallon 
could not be permitted 1 This is a point with regard to which 
a large number of dyers and colourists would be glad of a full 
statement from your correspondent, 

1 am sorry to disagree with your correspondent’s remarks 
with regard to the effect of sodium bi-carbonate on the soap test, 
but | think that if he will make an experiment, using an excess 
of either carbonate or bi-carbonate of soda, he will find that both 
salts exercise an equally disturbing effect upon the soap test, 
this effect being that a water known to contain several degrees of 
hardness will, when tested by the soap test in the presence of 
such an excess of soda, appear to contain zero degrees of hard- 
ness. In view of this fact it will, L think, be generally conceded 
that the only reliable test in such circumstances is an actual 
analysis of the treated water, and, as | have already pointed 
out, | find myself that such an analysis of water treated by “* Per- 
mutit ’ shows the presence of distinct quantities of lime and mag- 
nesia. 1 may add that the water in question was taken from a 
** Permutit ”” filter working under the very best possible con- 
ditions, and one which had been in use for some time. 

1 am pleased to find that H. J. W. confirms my observation 
that water treated by ‘ Permutit ”’ contains soluble sodium 
silicate. He qualifies the statement by saying that this is found 
only in the water taken from a new filter, but as it is to be pre- 
sumed that this sodium silicate is reformed with each regenera- 
tion of the * Permutit,” is it not probable that it is a constant 
constituent of water treated by this process ? 

it is also interesting to note H. J. W.’s important admission 
that it is not economical to treat waters containing more than 
42 grains per gallon of sodium chloride by the ‘ Permutit ” 
process. It now becomes a question as to what extent quanti- 
ties of sodium chloride under this maximum adversely affect the 
operation of the ** Permutit,” and I shall be very glad to know 
whether H. J. W. or any other of your readers have any data 
bearing on this. 

I note that H. J. W. puts the cost of this process at four times 
that of the lime process, and it seems to me that having regard 
to the undoubted advantage the lime process for the precipita- 
tion of the carbonates possesses in the circumstance that its 
employment does not involve the formation of sodium bi-car- 
bonate in the treated water, together with the fact that it is so 
very much cheaper, it can be compared very favourably 
indeed with the interesting chemical novelty described in 
your article. INQUIRER. 

London, February 13th. 


CENTRIFUGAL PUMPS. 

Sin,—The discussion which followed on Dr. Hopkinson’s and 
Mr. Chorlton’s very interesting paper, reported in your columns 
of January 26th, did not, unfortunately, add much to our know- 
ledge on the subject—possibly due to the fact that it was to a 
great extent limited to manutacturers who cannot be expected 
to be too communicative. 

Dr. Hopkinson is reported to have stated that without guide 
blades it was impossible to obtain such high lifts as with them, 
and, further, that they gave an increased efficiency. He finally 
predicted the application of guide blades to low-lift pumps. 

So great an authority as Dr. Unwin—if | follow him correctly — 
has his doubts as to the advantages of guide blades as applied 
to pumps, and I think—as I have long thought—that he is 
absolutely correct. I go so far as to predict that in the future 
the guide blade pump will have a serious competitor for high lifts 
in the non-guide blade pump. As Dr. Unwin pointed out, the 
conditions that apply to turbines do not apply to centrifugal 
pumps. The fact is that a failure to appreciate the functions 
of the casing surrounding the impeller has led to faulty designs, 
with resulting low efficiencies, and hence the spiral and concentric 
casings without guide blades have to some extent fallen into 
disrepute, 

In many works on the subject of centrifugal pumps the central 
idea appears to be that the velocity in the casing surrounding 
the impeller should be a factor of the actual velocity of the water 
leaving the latter—say, about the same velocity if a taper de- 
livery pipe can be used—or about half the velocity if a taper 
delivery pipe is impracticable. In actual practice a spiral 
casing is frequently of such dimensions that the velocity in it 
is equal to the delivery pipe velocity. 

All of this 1 believe to be wrong, as under such conditions the 
whole theory of a forced vortex within a free vortex appears to 
fall to the ground. If a forced vortex be set up within a free 
vortex, the pressure (or velocity) at the junction of the vortices 
should be equal. Most modern pumps have curved vanes, and 
if we deduct from the head due to the velocity of the impeller 
the head lost in setting up the backward velocity of radial flow, 
we get the centrifugal head at the external impeller periphery. 

Therefore, if a spiral or concentric casing be employed in order 
to obtain the same pressure or velocity at the junction of the 
vortices, the pressure or velocity in the volute must be the same 
as that at the external impeller periphery. The actual velocity 
of the water leaving the impeller merely indicates the head 
which can be theoretically recovered and added to the centri- 
fugal head. There will admittedly be a loss in converting the 
actual velocity and direction of the water leaving the impeller 
to those due to the centrifugal head, but this loss is not of great 
Importance. 

Assuming that this principle be followed, we then have a more 
or less perfect forced vortex within a free vortex. The water 
will revolve practically in a solid mass, eddies will be avoided, 
and in the free vortex the velocity will be automatically reduced 


in the ratio of z , where R, = radius of impeller and Ry = 
0 


maximum radius of spiral casing (which must, of course, be 
taken before the taper delivery pipe—which is essential—com- 
mences). The gain of head will be 


(a - Ri) x centrifugal head. 
0 

The only losses—with a suitable design—will be those due to 
the final velocity of discharge in the delivery pipe, and to the con- 
version of actual velocity and change of direction of the water 
at exit from impeller to those in the volute. 

These views may appear heterodox, so may I support them 
bya practical example? I have before me the test sheets of a 
pump made by a leading firm—which is stated to be an ordinary 
stock pump—without any special finish or preparation, without 
guide blades, with a spiral casing and, be it remarked, with 
self-regulation without loss of efficiency. This pump delivers 
3200 gallons per minute against a head of 57ft. with an efficiency 

Ww 
( a) of 80 per cent. The maximum head theoretically 








possible would be 64.17ft., so that it actually converts nearly 
89 per cent. of the theoretical into actual pressure without the 
help of guide blades. 

The centrifugal head at impeller periphery is 42.77ft. and the 
corresponding velocity 52.3ft. The velocity of flow in the 
volute is practically the same. The actual velocity of the water 
leaving the impeller is 37f{t. per second, equal to a theoretically 
recoverable head of 21.39f{t.—this corresponds closely to the 

os, 
Ra) x cent. 
head—which, added to. the centrifugal head of 42.77ft. gives 
64. 16ft. as before stated. The head losses are 1. 86ft., due to the 
velocity in the delivery pipe, and 5.3ft., which agrees with the 
calculated head loss due to changing the actual velocity—37ft.— 
and direction to those of the volute velocity. Thus the effici- 

ency of velocity to pressure conversion 

830 — 564 

21.39 

Self-regulation in this case appears to be due partly to the 
flat exterior blade angle, but principally to the interior blade 
angle, which causes a reduction in head—when the volume 
delivered exceeds the normal, and which loss increases rapidly 
as the volume increases. 

There is no reason why a pump on these lines should not be 
suitable for the highest lifts and outputs, and it may be remarked 
that the one in question gave efficiencies of over 75 per cent. 
with such a wide range of duty as 2500-4000 gallons—(35—90ft. 
head). A test of the same pump—64ft. head—3300 gallons per 
minute with an efficiency of practically 80 per cent. shows a 
remarkable absence of eddy losses at increased heads and 
decreased volume, and vice versa. 

On these grounds I believe that a pump with a suitably 
designed spiral chamber will take a leading place in the future. 
Such a pump is simpler than one with guide blades—the fr: 
tional losses are less—and it is better suited for dealing with 
gritty water. I believe it gives equally good results over a wider 
range of duty, and it should be as cheap, if not cheaper, to con- 
struct. 

That I am not alone in this belief is evidenced by the fact that 
to my knowledge two leading firms—and there may be more— 
are constructing pumps without guide blades for high lifts, 
whether, however, or not on the Imes indicated I cannot say. 
Anyway, tests of a single stage pump 300ft. lift without guide 
blades, published some time ago, gave very favourable effi- 
ciencies. 

Messrs. Hopkinson’s and Chorlton’s paper pointed out one 
method of obtaining self-regulation with reduced efficiency, 
viz., by throttling in the guide blades; but I am as convinced 
as | was a year ago, when a discussion took place in your columns 
on the subject, that self-regulation is not compatible with high 
efficiency. *. H. 8. 


London, February 7th. 


head gained calculated from the formula (1 ~ 


= 0.752 per cent. 








Sir,—Will you allow us space for a brief reply to Mr. 
Schubeler’s letter, published in your issue of the 2nd inst.? 

(1) That the American patent files contain a specification 
covering # multiple stage pump, five years antecedent to Mr. 
John Gwynne’s patent, is of some interest, but we would point 
out that in our paper we did not state that Mr. Gwynne was the 
first to propose such a combination, but only that he in- 
cluded it in his specification of 1851. We are not 
aware that Mr. Johnson’s invention had any practical applica- 
tion, whereas Mr. Gwynne and his successors have for half a 
century taken an important part in the development of the 
centritugal pump. 

(2) Messrs. Mather and Platt were not, nor could be the 
“licensees”? of Messrs. Sulzer from 1900-1904, as Messrs. 
Sulzer had no British patent covering the improvements they 
had introduced. We do not know, nor does it appear to us to 
be material, whether Messrs. Sulzer’s work had or had not any 
connection with that of Professor Osborne Reynolds, but we 
do know that in 1898 they did not hesitate to acknowledge 
Professor Reynolds’ work. 

(3) It is incorrect to say that the first high-lift pump, with 
diffuser vanes, was brought out in 1896 by Messrs. Sulzer 
Brothers. Two such pumps are described, discussed and 
illustrated in the paper, the first built in 1887 directly in accord- 
ance with Professor Reynolds’ designs, and the second de- 
scribed as the 1895 pump, which was representative of a con- 
siderable number of pumps made about that time. It is in- 
teresting to learn from Mr. Schubeler that the latest pattern 
of Sulzer pump has all the impeller inlets arranged on one side, 
from which it would appear that in this respect Messrs. Sulzer 
Brothers, like Messrs. Mather and Platt and many other makers, 
have reverted to the earlier Osborne Reynolds type. 

(4) Mr. Schubeler objects that in our paper we did not mention 
the systems of Professor Ratteau, Jager and others. If we 
had referred to them and to other distinguished inventors 
who have introduced many interesting and useful modifications 
in the design of high-lift pumps, we should have been guilty 
of greater prolixity than Mr. Schubeler himself, nor do we think 
that a rechauffé of trade catalogues and extracts from text- 
books is suitable subject matter for a paper before the Institu- 
tion of Mechanical Engineers. 

(6) The pump of 4000 horse-power to which Mr. Schubeler 
refers, is, indeed, the largest centrifugal pump we have heard 
of, and, as it is well known that for obvious theoretical reasons 
the efficiency is greater in large pumps, we have no doubt— 
and it is confirmed from our own experience—that the efficiency 
of 80 per cent. could be readily obtained. In fact, our paper 
shows that efficiencies nearly as high as this were obtained 
with much smaller pumps many years ago. We were careful 
to state in our paper that the efficiency curve of a Sulzer pump, 
shown in Fig. 14, referred to the 1900 pump. It affords an 
illustration of the advance made by Messrs. Sulzer in this 
respect over previous pumps. 

(7) We have drawn no parallels between Messrs. Sulzer’s 
pump of 1900 and later designs. Our only desire in referring 
to the work of Messrs. Sulzer was to point out the nature of 
the improvements made by them about that time which had 
an important influence in the evolution of the turbine pump. 

Manchester, Epwarp HopkINson, 

February 12th. Auan E, L, CHortron. 


THE FATIGUE OF METALS. 

Srr,—It may be of interest to point out, in connection with 
the leading article on the above subject in your issue of Febru- 
ary 2nd, that a patent was granted in 1870—No. 1756—to 
Gustave Bischof, Jun., of Bonn, for a machine for testing the 
endurance of metals. The inventor called it a ‘ metallo- 
meter,” and it consisted of a pair of jaws in which the strip of 
metal to be tested was firmly held. These jaws were caused 
to oscillate to a definite angle, so that the strip was bent back- 
wards and forwards, the number of oscillations being recorded 
on a counter, which ceased to record when the strip broke. 
Below the jaws a thick guide was placed, through which the 
strip passed, thus limiting the length of the strip operated upon. 
A weight was attached to the lower end of the strip to keep it 
in a vertical position, and to detach the broken portion when 
the metal gave way. The number of bendings which the metal 
withstood before fracture, as recorded on the indicator, was 
called the test number, and formed the basis of comparison 
between the various samples under examination. The speci- 
fication gives minute directions as to the mode in which the 
test strips are to be prepared, so as insure uniformity. The 
inventor evidently expected a great future for his method, 
as he took out patents in England, France, Belgium, Prussia, 





Russia and Austria. He also wished to protect it in the United 
States, but his application was refused, the examiner reporting 
that the device proposed was ‘merely a functionless toy 
without any element of precision to adapt it to the end con- 
templated ” and “ devoid of patentable utility.” This decision 
caused some annoyance to the late Mr. F. D. Abel, who acted 
as Bischof’s patent agent, as he told me at the time; and he 
was in the habit of using it as an illustration of the occasional 
perversity of the official examiner. Mr. Abel gave me a copy 
of the examiner’s report, as I was then much interested in the 
question of preliminary examination of applications for patents, 
which was at that time much under discussion. 

Wohler’s experiments, referred to in your leading article, 
were published in the Zeitschrift fir Bauwesen, 1861, pages 
67-82, and 1870, pages 73-104. They were afterwards issued 
separately by Ernst and Korn, of Berlin. { 

The word “fatigue,” used in this connection, has always 
struck me as being very expressive, and was, I believe, first 
so applied by Mr. Frederick Braithwaite in a paper read before 
the Institute of Civil Engineers, in 1854, on ** The Fatigue and 
Consequent Fracture of Metals.” I cannot give the exact 
reference to the “‘ Proceedings,’ but an abstract of the paper 
appeared in the Mechanic’s Magazine, May 27th, 1854 according 
to which the author stated that, in his opinion, many “ mys- 
terious ”’ accidents were really due “* to a progressive deteriorat- 
ing action, which might be termed the * fatigue’ of metals.” 

London, February 14th. Kee. 2. 





THE LEAKAGE OF STEAM PAST PISTON VALVES AND 
THE MISSING QUANTITY. 

Sir,—In the article by Mr. H. D. Lobley, in this week’s 
issue, on “* The Leakage of Steam Past Piston Valves,” the stroke 
of the piston valve used in the experiments is not given. 1 should 
be much obliged if Mr. Lobley would give the length of the stroke. 

If a portion of the leakage past sliding valves is due to a pro- 
cess of condensation and re-evaporation, the amount of leakage 
so caused should presumably vary directly with the area causing 
this action of condensation and re-evaporation, #.e., in the case 
of a piston valve, upon the product of the perimeter of the valve 
by the stroke. It would be interesting if Mr. Lobley could try 
experiments with different strokes of the valve, as the results 
might show the amount of leakage due to condensation and the 
amount due to direct leakage of steam. I do not think that the 
amount of leakage caused by condensation can be ascertained by 
deducting the leakage when the valve is stationary from the 
leakage when the valve is in motion ; as when the valve is in 
motion the leakage spaces between the packing rings and the 
liner are probably filled, or partially tilled, with condensed 
steam, so that the direct steam leakage should be less when the 
valve is in motion than when it is stationary. I may add that 
I have always been of the opinion that leakage past sliding valves 
is due almost entirely to a process of condensation and re- 
evaporation. : 

With regard to the difference shown by Mr. Lobley’s experi- 
ments in the leakage between saturated steam and superheated 
steam when the valve is stationary, the increase in the volume of 
the steam due to the superheat is surely not sufficient to account 
for the large decrease in the leakage. 1t would be interesting to 
ascertain the effect of shutting off the supply of steam to the 
jacket space. In practice valve liners are seldom steam jacketed. 

With regard to cylinder pistons, which, as mentioned in your 
leading article of January 19th, are supposed never to leak, it is 
quite evident that in their case the process of condensation and 
re-evaporation cannot take place, so that any leakage must 
necessarily be direct steam leakage. 

Whatever factors contribute to cause the missing quantity, 
I presume that there is little doubt that a large percentage of 
this loss is due to cylinder clearance volume and clearance sur- 
faces, and that the most economical results have been obtained 
from steam engines in which the cylinder clearance volume and 
clearance surfaces have been reduced to a minimum, and in 
which care has been taken to prevent any condensed steam from 
lodging in the ports or on the clearance surfaces. : 

Some years ago the managing director of a well-known firm 
said to me that in order to keep down the steam consumption 
the main point to look to in a design was drainage. ** See that 
there are no places where condensed steam may lodge, and keep 
down the clearance surfaces, and the steam consumption wiil 
look after itself.” 

In conclusion, I join with you, Sir, in trusting that Mr. Lobley 
will continue his valuable investigations into the phenomena of 
valve leakage. Ss. 

February 10th. 


VENTILATION OF ELECTRICAL MACHINERY. 


Sir,—I notice in your current article dealing with “‘ Heat 
Paths in Electrical Machinery,’’ you refer to my little book, 
published by Whittakers, in their * Specialist Series,” under the 
heading given to this letter. 

It may seem, of course, rather Utopian to discuss the pro- 
blem of local cooling, say, of stators of electric generators, 
and to some people even to mention such a thing is like holding 
out a red rag to a mad bull. Nevertheless, with the increase 
in size of electric generators, and the complete failure of air 
ventilation, acting on the outside of the insulation, to increase 
the output to any considerable extent, the matter will only 
become more prominent as time goes on. 

I have had the pleasure of discussing the matter with several 
engineers of very great experience, and the chief objection 
is that the stresses on the windings may be considerable at 
times. This does not seem altogether an insuperable obstacle, 
and for low-tension alternators some such method as suggested 
by Mr. Rayner, of the National Physical Laboratory, seems 
feasible. > 

In the meantime, only a very small temperature rise— 
40 deg. Cent.—is permissible, even in alternators of 3000 kilo- 
watt capacity, and all the heat generated is wasted. 

W. H. F. Murvocs, B.Sc., M.1.E.E. 

London, February 5th. 








AssocIaTION oF Minine EtectrricaL ENGINEERS.—Examina- 
tions for First-class, Second-class and Service Certificates in con- 
nection with this Association are to be held from March 16th to 
23rd next. These examinations will be held simultaneously at 
Edinburgh, Glasgow, Newcastle-on-Tyne, Whitehaven, Shetheld, 
Manchester, Nottingham, Birmingham and Cardiff. There 
will be four papers, each containing ten questions, of which 
not more than seven need be answered. Paper 1. will be on 
alternating current ; Paper I1., on direct current ; Paper Ll, 
on special rules, accidents, resuscitation, &c.; and Paper lV., 
on electric lighting, bells, telephones and miscellaneous electric 
mining apparatus. To qualify for a First-class Certificate 
the candidate must sit for all four papers, and obtain 70 per 
cent. of the total marks. To qualify for a Second-class certificate 
the candidate must sit for Papers 1. or LI., and for both LiL. and 
IV., and must obtain 50 per cent. of the total marks. The 
candidates for Service Certificates must have been respon- 
sibly engaged on a colliery electrical plant for at least six years, 
and must produce evidence of the same. They will be examined 
orally, but may be uired to answer a few simple questions 
on paper at the discretion of the examiners. Application forms 
and other information may be obtained from the general secre- 
tary, the Association of Mining Electrical Engineers, Bank 
chambers, London-road, Derby. 
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IMPROVED SAND-WASHER. | From the screen box the sand and water flow along a, enabled a reduction of the staff to be made, has effected a 
| channel to the second hopper and fall through an aper- | very considerable saving in the amount of water used, and 


Tue problem of cleansing sand, although apparently a | ture in that channel into the water contained in the 
simple and easy matter, is, in fact, of considerable com- | second hopper. The upper part of the second hopper is 
plexity. This is the case even if the impurity to be | preferably formed of the shape of an inverted cone or 

pyramid. Fixed in its centre—on plan—is an inverted 
cone with closed base attached to a central ejector pipe 
—which passes through it—by a set screw or other suit- 
able means, allowing for ready adjustment of the position 
of the inverted cone in relation to the hopper and neck 
below it, it being found that when the sand is very dirty 
it is an advantage to lower the inverted cone and so 
reduce the area of the annular water way around it. The 
sand falling into the second hopper is compelled by this 
inverted cone to distribute itself uniformly around the 
hopper, and it falls through the water by way of a neck or 
narrowed portion into an ejector chamber. 

This neck or narrowed portion below the hopper and 
above the ejector chamber is one of the essential features 
of the invention. In the ejector chamber is an air and 
water injector constantly introducing air and water to the | 
mass of sand which falls into it, and also a water ejector 
to lift the sand out of the chamber through a tube either 


removed from the sand consists merely of the ochreous and | 
earthy matters which are usually found adhering to the | 
grains of sand when they are removed from the pit. The 
process becomes still more difficult when the impurity from 
which the sand is to be cleansed consists of the very finely- 
divided clay and other mineral and organic substances 
which have to be removed from the sand scraped from the 
upper surfaces of a sand filter used for the filtration of 
potable water. The devices which have been tried from 
time to time for dealing with this problem are very numer- 
ous, and a large number of patents have been taken out 
for apparatus, some of which are fairly successful in 
effecting the desired object, but most of which are success- 
ful in their operations only at the expense of a large con- | 
sumption of water and a considerable amount of time and | 
labour. 
An improved sand-washer has recently been devised and | 
patented by Mr. William Polglase, 14, Merthyr-terrace, | 
Barnes, S.W., who is foreman in charge of an important | 
| 

| 


| 
| 
j 
| 
| 
| 


into a third hopper to undergo further cleaning. 

The volume of water introduced by the channel from the 
first hopper plus the air and water introduced by the air 
and water injector in the second ejector chamber is greater | 
than the volume of water removed by the ejector to the 


filter station of the Metropolitan Water Board. At this 
station there have been used up to within a short time ago 
sand-washers consisting of a succession of ejector hoppers 
coupled in series, in which the sand is carried from one 
hopper to the next by water ejectors, losing a portion of 
its dirt at each hopper and finally emerging from the last 
hopper in a reasonably clean condition. This apparatus 
was, however, found to be somewhat slow in its operation, 
and it undoubtedly involved the use of a very large quan- 
tity of water. About two years ago Mr. Polglase began 
making experiments with a view to improving the apparatus 
then in use, and after many trials has evolved the appara- 
tus to be described below. This apparatus, as fitted up at 
Barnes, has been adapted to the existing, ejector washers 
with the result that where eight hoppers were needed in 
each unit for the cleansing of the sand before the improve- 
ment was effected, three are now sufficient to cleanse a 
considerably larger quantity of sand per hour with the 
expenditure of not much more than half the quantity of 
water previously used, and with a very large saving in 
the manual labour needed. 

The apparatus is illustrated herewith. The dirty sand 
is placed in the first hopper, which may be fixed with its 
upper edge flush with the ground for the convenience of 
tipping the sand into it, or, if desired, can be placed within 
the filter itself. This first hopper is provided with a low- 
pressure water supply and also with a high-pressure air and 
water ejector, by which the sand and water in the hopper are 
raised through a tube to a baffle box, in which the sand 
aud water are knocked about by striking baffle plates in 
the course of their passage through the box. From the 
baffle box the sand and water pass in to a screen box, in 
which they flew through an inclined screen by which any | 
stones, weed, or other extraneous materials are separated 
out. Hinged plates able to rise and fall on horizontal 
pivots are here provided, their object being to modify the 
rush of sand and water over the screen while they are free 
to lift, in order to discharge down a shoot the material 
screened out of the sand, 


ward current of the incoming sand, and this upward 


the sand may be contaminated, and discharges over the 
lip of a weir around the upper edge of the second hopper 
and thence through a vertical overflow pipe to a drain 
channel. Water is conveyed back from the weir channel 
of one or more of the hoppers to the first hopper to supply 


The nozzles of all the ejectors are, when the action of 
the apparatus is stopped, protected by shields so that 


and possibly stopping them up. The shields are moved 


their upper ends by a handle. 


all parts of the apparatus is governed by valves. 
The combined air and water injectors—the air being 
drawn in by the rush of water through the nozzle, being 


the quantity of water needed for washing compared with 
that which would be needed were the water injectors only 
used, but with water injectors only the quantity of water is 
far less than that which is needed with ejector washers as 
hitherto used. It will thus be seen that the desideratum 
which so many other devices have endeavoured to effect 
is in this apparatus perfectly accomplished, that is to say, 
there is no possibility of foul water being carried forward 
from one section of the apparatus to the next, as the 
directions of flow of the sand and of the water are con- 
trary to one another. 

The use of this apparatus at Barnes has, we are informed, 





| diameter, an 
| and two low-pressure cylinders of 78in., the stroke in all 


to its final destination or, if it be not sufficiently cleaned, | ‘ : 
| cases being 41 tin. 


third hopper, with the result that the difference between | 
the two volumes must escape upwards against the down- | 


stream carries with it the dirt or other matter with which | 


that hopper with low-pressure water as above described. | 


stones and sand are prevented from falling into the nozzles | 


over or away from the nozzles by spindles operated at | 
The ejector chambers are | 
provided with hand holes, stopped by movable covers, to | 
afford access to the nozzles. The admission of water to | 


led thereto by a central tube—have the effect of reducing | 


has materially accelerated the speed at which the sand 
can be cleaned. 


TRIALS OF THE FRENCH ARMOURED CRUISER 
WALDECK ROUSSEAU. 


Tue French armoured cruiser Waldeck Rousseau, 
which is the last of her class, recently completed her full- 
power trials. These had been somewhat delayed, first of 
all because the vessel was required for manceuvre purposes, 
and secondly, because the French Admiralty desired the 
builders to postpone the trials till the Morocco question 
was settled. 

This vessel is 515ft. 10in. long, and has a beam of 
70ft. Tin. and a draught of 27ft. 4in. Her displacement 
is 14,158 tons. She is fitted with three sets of triple-expan- 
tion engines having a high-pressure cylinder 46}in. in 
intermediate-pressure cylinder of 6sin., 


There are forty-two Niclausse water- 
tube boilers. Thetombined grate area is 2669 square feet, 
and the total heating surface 94,473 square feet. The 
normal working pressure is 17 kilogrammes per square 

| centimetre—say, 242 lb. per square inch. 


10 Hours’ Full Speed Trial. 


36,110 


Indicated horse-power, mean . . 
23.10 knots 
9 


Average 8} Si Ser ‘ , 
Number of revolutions, mean per minute ‘ 
Consumption of coal per square foot of grate area 
Consumption of coal per I.H.P. per hour . . 


3 Hours’ Full Speed Trial with Three-quarters of the Boilers. 


28.47 Ib. 
1.94 Ib, 


36,000 


Indicated horse-power, mean . . 
peed 23.15 knots 


Average 8} si oa, 4th) Sad ee P 
Number of revolutions, mean per minute ; 
Consumption of coal per square foot of grate ar 
Consumption of coal per 1.H.P. per hour... 


39.73 Ib. 


ea... 
.. Bb. (nearly 


24 Hours’ Trial with Normal Draught. 


Indicated horse-power, mean . . 28,300 
Average speed eee . 21.62 knots 
Consumption of coal per square foot of grate area 15,52 1b. 
Consumption of coal per 1.H.P. per hour . 1.5 Ib. 
Cruising Consumption Trial. 

Indicated horse-power, mean . 14,038 
ae ers ET ‘ 18.48 knots 
Coal consumption per I. H.P. per hour 1.5 ib. 








Status Prize.—The Council of the Society of Engineers 
| (Incorporated) may award in 1912 two premiums of books or 
instruments to the value of £8 8s. and £4 4s., as first and second 
prizes respectively, for approved essays on the subject of “ How 
to Improve the Status of Engineers and Engineerng, with 
Special Reference to Consulting Engineers.”” The Council 
| reserve the right to withhold either or both of the premiums if 
the essays received are not of the required standard of merit. 
The competition is open to all, but application for detailed par- 
| ticulars should be made to the secretary before entering. The 
' last date for receiving essays is Friday, May 31st, 1912, 





Fes. 16, 1912 


THE ENGINEER 





181 








TIRE BORING 


MACHINE 


DEUTSCHE NILES WERKE, BERLIN, ENGINEERS 

















Fig. 1 


AUTOMATIC TIRE BORING MACHINE. 





Tur development of high-speed steel and the introduc- 
tion of the “ vertical lathe’? or boring mill have wrought 
considerable changes in the methods of machining loco- 
motive wheel tires. In the accompanying engravings we 
show an automatic machine of the boring mill type speci- 
ally designed for this class of work, which has recently 
been introduced by the Deutsche Niles Werke—the German 
Niles Machine Tool Works. 

The manner of fixing railway tires to wheel centres 
differs considerably with different railways. We will 
describe the working of the machine under notice first of al] 
as applied to the boring of the tire shown at E in Fig. 4. 
This shows the cross section of the tires employed for the 
carriages on the Prussian State Railways. The machine 
being dealt with, it will be understood, is solely concerned 
with the boring operations. The machining of the tread, 


4 and are further held down by the clamps 5. 
machine has three additional clamps 6 arranged alternately 
between the main grips. 

Both sizes of machine are arranged to be driven by a 
single motor either of constant or variable speed. If the 
former be adopted a four-speed gear box is added to the 
design in the case of the small machine. The changes of 
speed are controlled by the lever 7, Fig. 2, andit is arranged 
that only those gears which are in use are in mesh. If the 
variable speed motor is adopted a 3 to 1 speed reduction 
gear is used. The large machine has in addition to the 
four-speed gear box a further double change, so that eight 
speeds are obtainable. The final drive for the face plate 
is through bevel gearing A friction clutch is embodied in 
the drive. This clutch is operated from the hand wheel 8 
and permits of the face plate being stopped instantly or 
started gradually while the motor is running full speed. 

The main frame-on which the cross shears for the tool 


The larger 


the cams are mounted on a drum, which is readily accessible 
by removing the two-handled cover shown in the front 
views. The tools of the left-hand carriage are fed by a cam 
and a secondary slide placed in the ram head. The rams 
| are counterbalanced and the guide rollers are held against 
| the cam surfaces by strong springs. The casings for the 
| latter on the right-hand tool earriage are shown at 11. 
|The cams make one revolution to complete a tire. To 
change the feed the gear wheels 13 are altered, but should 
there be irregularities in the rolling of the tire or hard 
spots on its surface the feed may be instantly reduced by 
means of the handle 16, which controls an epicyclic gear 
arrangement within the pulley 15. 

When a tire has to be put on or taken off the face plate 
it is necessary, of course, to raise the rams sufficiently high 
to allow the tools to clear the top of the tire. To effect 
this a power motion is provided which drives on to racks on 
the back of eachram. These racks are not rigidly attached 
to the rams and are clamped to them only when required. 
During actual cutting operations they are inoperative. 

After the tire has been chucked the cycle of operations 
is as follows :—The face plate is set in motion by the hand 
wheel 8. The lever 19 is then actuated. This, first of all, 
brings the automatic vertical motion into play and the 











Fig. 4--PRUSSIAN CARRIAGE TIRES 


tools are quickly brought into position. Then, secondly, the 
cams commence to feed the tools slowly forward. When all 
the cuts have been completed the cams return the rams to 
their starting points, in which position the racks again 
come into operation and raise the rams to the top of their 
movement. The feed is then tripped automatically by a 
stop on the dise 20. The face plate is finally stopped by 
the hand wheel 8. The setting of the tools is such that the 
roughing tools for the faces A and B, Fig. 4, first come into 
operation. When these have passed the slot D and 
shoulder C respectively, the tools for the latter commence 
to cut. As soon as the A and B roughing tools have 
finished their work they are returned to the top of their 
stroke, and the finishing tools on the second ram of the car- 
riage 9 come into action. These complete their cuts simul- 
taneously with the C and D tools. All four tools are then 
returned to their starting position. 

In case of accident, such as the breaking of a tool, all 
tools can be quickly returned to their starting point by a 
power motion operated by the lever 21. This motion is 
derived from the first driving shaft, so that the speed of 
the quick return is independent of the speed of the face 
plate. The same motion also drives the crane 23. The 
operation of the crane is controlled by a friction clutch 
actuated by the lever 24. A grip 25 is provided whereby 



































flange, &c., is of course carried out between centres after 

the wheel has been mounted on its axle. The new Niles 

tool performs the following operations :—(1) Roughing and 

finishing the bore A; (2) roughing and finishing the bore 

B; (3) machining the shoulder C and (4) machining the 

Y slot D. The tool is made in two sizes. The smaller, 
illustrated in Figs. 2 and 3, takes tires varying in bore from 

2ft. 4in. to 4ft., while the larger, shown in Fig. 1, can 

accommodate tires ranging from 2ft. 4in. to 7ft. 9in. in 

ore, 

The face plate 2 revolves on vee-shaped guides formed on 
the bed 1, and is provided with an adjustable centre bear- 
ing. Three radially adjustable slides 3 are carried on it 
and can be operated simultaneously from a common point. 


Each slide is provided with a jaw 4 independently adjust- | 


able thereon. The face plate is thus to all intents a 
universal chuck. 








The tires are gripped between the jaws | 





Figs. 2 and 3—SMALLER AUTOMATIC TIRE BORING MACHINE 


| carriages are formed is bolted to the bed. The cross 


shears are long and narrow, and, as is brought out in Fig. 1, 


a third shear surface is provided above the principal pair. | 


The tool carriage 9 is fitted with two independent tool 
rams, one for roughing and the other for finishing work. 
Two tools are carried by each ram, one for the surface A 
and the other for the surface B, Fig. 4. The other car- 
riage 10 has two tool slides at its head, each of which is 
| separately adjustable. One of these tools machines the 
| shoulder C and the other the slot D, Fig. 4. 

The feed motion for the tools originates in the pulley 15, 
which is driven by belt from the bevel gear shaft of the 
face plate. Thence the motion is taken by way of the 
vertical shaft 14 and change wheels 13 to the horizontal 
shaft 12. From this shaft power is taken to certain cam 
surfaces, which feed the rams forward and withdraw them 
as required. In the case of the right-hand tool carriage 





a tire lying flat on the floor may be easily and quickly 
lifted on to the face plate. The chips from the cutting fall 
through a hole in the table into a box, which also receives 
the lubricant used for the tools. Special vernier gauges 
have been designed to facilitate the setting of the tools. 
Verniers 28 and scales 29 on the tool carriages and cross 
slide respectively facilitate the setting of the tools to the 
required internal diameter. 

The output obtainable with these machines is claimed to 
be very high. We are informed that on the small machine 
thirty to thirty-five standard tires of 33}in. bore and of 
32-35 tons tensile steel can be machined in a ten-hour day. 
The same output can be obtained from the larger machine, 
but its capabilities are better gauged from the maker's 
statement that it can machine nine or ten locomotive tires 
of 6ft. 8in. bore and of 45 tons tensile steel in the same time. 
The work of the machine is not by any means confined to 
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AMERICAN RAILWAY ACCIDENTS. 





THE quarterly bulletin for April-June, 1911, of the Interstate Commerce Commission gives the complete figures 


for accidents for the year ending June 30th, 1911. These 
were then presented—may be found in THE ENGINEER 


“there is a noticeable decrease in the number of passengers killed during the year.” 
5284 persons killed and 5614 injured while trespassing on the property of the railroads, 


“appalling total’? of £ 


are as below. The corresponding totals—in the form they 
for December 9th, 1910. The present bulletin says that 
It also draws attention to the 


principally w hile w ating on the tracks or stealing rides on trains. 


Passengers. 


3,672 





Collisions 98 
Derailments - 48 2,886 
Accidents to trains, except ‘collisions, derailments, or 

boiler explosions 1 161 
Bursting of or defects jn locomotive boilers or boiler | 

SRNR. we es. Ms as tat 66's 08 08 | | 5 

Total train accidents .. .. .. .. .. .. .| 142 6,722 

Accidents to roadway or bridges, not causing derail- | 

ments, such as fires, floods, landslides, explosions, &c. | 2 20 


( ‘oupling or uncoupling cars, does not include acci-| 
dents with steam or air hose .. 

While doing other work about trains (not in shops or | 
engine-houses), or while attending switches .. .. | 1 

Coming in contact, while riding on cars, with over | 
head bridges, tunnels, or any signal apparatus, cr 


any fixed structure above or at the side of the track | 6 35 
Falling from cars or engines . ‘ om 317 
Getting on or off cars or engines = | 2,540 
Other accidents on or around trains not named here . 8 3,252 
Being struck or run over by engines or car at stations 

oryard.. | 43 115 
Being struck or run ‘over ‘by | engine or car at highw: ay 

grade crossings .. | 1 3 
Being struck or run over by engine or car at other | 

OE Na es a eee | 3 4 
Other causes | 7 424 
Total other than train accidents 214 6,711 

356 13,433 





Se ae es eee e 


Killed. | Injured. | Killed. | Injured. 
AA Guth Biel 


Employés not on 





—- = duty and other per- Trespassers. Total. 
“3 sons not trespassers. 
Killed. Injured. Killed. injured. Killed. | Injured. 
pee Bis De PIES Bi ——|—-—— 

297 3,071 13 214 33 37 436 6,994 
249 1,748 9 7y 43 8s 349 4,799 
18 690 2 52 2 11 23 914 
56 1,092 4 3 5 59 1,106 
620 6,601 24 349 $1 141 867 13,813 
5 73 ll 2 2 20 115 
209 2,966 2c9 2, 966 
131 18,185 12 131 18,198 
76 1 510 3 22 30 $1 115 1,648 
379 5,459 26 116 3389 564 S48 6,456 
160 7,580 55 460 520 1596 825 12,226 
23 7386 10 539 21 218 62 4,795 
689 1,377 223 458 1015 1025 1970 2,975 
20 39 823 2268 148 124 992 2,434 
58 495 194 190 2962 1875 3667 2,064 
51 827 77 1591 116 390 251 3,232 
2251 | 39,247 112 = 5678 || «5203473. | 9090 | 57,109 
2871 45,848 1446 6027 5284 5614 9957 70,922 





the type of tire shown at E in Fig. 1. For instance, 
it is readily adaptable to the machining of tires of the | 
type shown at F in Fig. 1. In such a case a special | 
copying attachment 26 is provided which consists of a | 
cam drum driven from the feed mechanism. The tool | 
carriage 9 is allowed to slide freely on its guides except | 
in so far as it is held against the cam surface by a weight 
attached to the wire rope 27. 

The agents in this country for the makers of this tool, 
Messrs. Schuchardt and Schutte, 34, Victoria-street, S.W., 
inform us that the main principle 
patented and that various details are protected. 








DOCKYARD NOTES. 


AccOoRDING to the German correspondent of the Naval 
and Military Record, the 14in. gun will be mounted in the | 
ships that are to follow the new Kaiser class. The dis- 





placement is given as 24,500 tons, which is probably the | 
full load. The ships will be 564ft. long, 95}ft. beam, and | 


27}it. draught. 
12.2in. guns of the Helgoland class, is reduced to ten 


14in. guns arranged as in our Neptune class, except that | 


the starboard turret will be forward and the port turret 
aft. The secondary armament will consist of fourteen 
6in. guns, as in the Helgoland class. The designed speed 
is increased nominally by about a knot. 
be five ships of this class, these being the Kaiser, Kaiserin, 
Koenig Albrecht, Friedrich der Grosse, and Prinzregent 
Luitpold. All of them have Parsons turbines, and the 
nominal horse-power is 25,000. The later class ships, 
which include the “S” and the Ersatz Weissenburg and 
Ers. K. Fried. Wilhelm, are likely to be of an entirely 
different type, and rumour has it that all the big guns will 
be in the centre line. The Kaisers will have two masts and 
two funnels, one being close up against each mast. The 
armour thickness has not yet been disclosed, but the belt 
will probably be about 12in. thick. 


It isnow stated that the Orion was expected to roll by 
the authorities, also that she has already had 6ft. bilge 
keels, and that docking accommodation prevents them 
being made any larger. 


A NEW dry dock, recently constructed at Sassebo for 
the Japanese navy, is 777ft. long by I111ft. in breadth, 
and capable of taking ships up to 30,000 tons. It is verg- 
ing on completion, and has been four years in building. 


Ir is expected that the Princess Royal will be ready for 
her trials early in March. She is sister to the Lion, and has 
been built at Barrow by the Vickers firm. It has been 
found necessary to make several alterations in the Lion 
herself, owing to the heat of the forward funnel affecting 
the gun control platform. The funnel will probably be 
moved further forward. Later vessels of the class will 
include this modification. 


THE Sutlej, of the Cressy class, is changing guns at 
Devonport, and it is reported that, instead of replacing 
them with the old type guns, weapons of a later pattern of 
considerably greater power will be mounted. 





THE new surveying vessel Daisy has been delivered at 
Sheerness by the John Duthie Torry Shipbuilding Com- 
pany, of Aberdeen. 


THE Admiralty has named the twenty ocean-going 
destroyers provided for in the Navy Estimates of 1911-12 
as follows :—Acasta, Achates, Ambuscade, Ardent, Chris- 
topher, Cockatrice, Contest, Fortune, Garland, Hardy, 
Lynx, Midge, Owl, Paragon, Porpoise, Shark, Sparrow- 
hawk, Spitfire, Unity, and Victor. A sum of £720,821 
is so be expended in their construction before the close 
of the present finanical year. These vessels are to be 
built as follows :- 
Messrs. J. Brown 


-Acasta, Achatés, and Ambuscade by 
and Co., 


Clydebank ; Christopher, 





of the machine is | 


The armament, instead of the twelve | 


There appear to | 


Cockatrice, and Contest by Messrs. Hawthorn, Leslie and 
Co., Newcastle-on-Tyne; Ardent by Messrs. Denny 
Brothers, Dumbarton; Fortune by the Fairfield Ship- 
| building Company, Govan; Garland by Parsons Marine | 
Steam Turbine Company, Wallsend-on-Tyne ; Hardy, 
| Paragon, Porpoise, Unity, and Victor by Messrs. Thorny- 

| croft and Co., Southampton ; Lynx, Midge, and Owl by 
the London and Glasgow Shipbuilding Company, Glas- 

| gow; Shark, Sparrowhawk, and Spitfire by Messrs. Swan, 

Hunter and Co., of Newcastle-on-Tyne. 

THE cruiser Isis is to be paid off at Devonport this 
month and recommissioned with a reduced nucleus crew 
drawn from the R.N. Barracks for service in the Fourth 
Division, at Devonport, as tender to the Andromeda. 
| The nucleus crew of the Isis will proceed to Portsmouth 
| to embark in the Hermione, in order to navigate her to 
| Hanthowline. After navigating the Hermione to Haul- 

bowline the nucleus crew of the Isis will commission the 
| cruiser Talbot at Queenstown on March Ist for service in 
| the Devonport sub-division of the Home Fleet. 





| TE last Home Fieet coaling records were :— 


| Tons Average 
taken. per hour. 

Neptune 730 303.4 
Gloucester . . 300 163 
Liverpool 550 157 
Inflexible .. 900 155.8 
Indefatigable 800 129 
Dreadnought 650 126.5 
Invincible . 700 114 
Temeraire . 600 110 
Bellerop hon 700 109 


The St. PY incent did not coal. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

THe NorrTHampTron INSTITUTE ENGINEERING SOCIETY. 
“Water Turbines,” Mr. D. Cue. 5.45 p.m. 

BatreRsEA PoLyTecHNic.—Battersea Park-road. 
tical Lighting Problems,” Mr. J. 8S. Dow. 7.30 p.m. 

Royat InstiruTion oF Great Britarn.—Albemarle-street, 
Piccadilly. ‘‘The Road: Past, Present and Future,’’ Right 
Hon. Sir John H. A. Macdonald, F.R.S. 9 p.m. 


Tue LIystirutTion or Civi, ENGINEERS.—Students’ Section. 


Great George-street, S.W. The Vernon-Harcourt Lectures 
on “* Works for the Prevention of Coast Erosion,’”’ Mr. W. T. 
Douglass. 8 p.m. 


THe InstiruTIoN oF MECHANICAL ENGINEERS.—Storey’s 
gate, St. James’s Park, S.W. The Annual Report of the Council 
and a note by the President on the proposal for examinations 
will be read and discussed. 8 p.m. 

Tue InstrrvuTiIon oF ELEcTRICAL ENGINEERS.— Yorkshire 
Local Section, Leeds. Annual Dinner. 


SATURDAY, FEBRUARY 
THE STEPHENSON Soctety.—Visit to the London and South- 
Western Railway’s Running Sheds at Nine Elms. 3.15 p.m. 
Junior INsTITUTION OF ENGINEERS.—Annual Dinner at the 
Hotel Cecil. Commendatore G. Marconi in the chair. 6.30 
for 7 p.m. 


17TH. 


MONDAY, FEBRUARY 19ru. 


CLEVELAND InsTITUTION OF ENGINEERS.—The Hall of the 
Cleveland Literary and Philosophical Society, Corporation- 
road, Middlesbrough. A Demonstration of Mechanicalised 
Analysis by Messrs. C. H. and N. D. Ridsdale, and a discussion 
will follow. 7.30 p.m. 


TUESDAY, FEBRUARY 20rn. 

Tue INsTITUTION oF CIviL ENGINEERS, Great George-street, 
S.W. ‘‘Some Features of the West African Government 
Railways,” Mr. Frederic Shelford. 8 p.m. 

THE IttuminaTING ENGINEERING Society.—Royal Society 
of Arts, John-street, Adelphi, W.C. Discussion on “‘ Shop- 
lighting,”” Mr. N. W. Prangnell and Mr. A. E. Broadberry. 
8 p.m. 

WEDNESDAY, FEBRUARY 

Royat Society or Arts.—John-street, Adelphi. 
Silk Industry and its Development since 1903,” Mr. 


21st. 
“ British 
Frank 








Warner. 8 p.m. 


| by 45in. stroke, pressure 180 Ib.; 
| son and Sons, Limited, of Sunderland ; 


| 
Dunlop and Sons, Glasgow; dimensions, .415ft. by 53ft. 
| 


p | Eastern Marine Engineering Company ; 
“ Prac- | 





engines, 
| pressure 186 Ib.; 








Tue Instirvution oF Crvin 


ENGINEERS.—Students’ Visit 
to the Great Western Railway Reinforced Concrete Warehouse, 
near Battersea Park Station. 


THe Emp.oyers’ PARLIAMENTARY ASSOCIATION.—Church 


House, Deansgate, Manchester. First General Mee ting, 
Agenda: (1) To formulate the Constitution of the Association ; 
(2) to elect officers; (3) to elect an executive council; (4) to 
discuss the policy and future working of the Association. 3 p.m. 
Royat MetTeorotocicat Socrety.—Institution of Ciyil 
Engineers, Great George-street, Westminster, S.W. “The 
Thunderstorms of May 31st, 1911,” Mr. J. oe ‘'The 


1911,” Mr. R. K. Lempfert ; 


Thunderstorms of July 29th, 
Mr. “ie Skinner, 


“The Drosometer, or Measurer of Dew,” 


7.30 p.m. 
THURSDAY, FEBRUARY 22np. 

CarPENTERS’ Hatyi.—London Wall, E.C. “The English 
House from the Normans to the Tudors,” Mr. W. H. St. John 
Hope. 8 p.m. 

Tse InstiruTion oF ELEcTRICAL ENGINEERS.—Victoria 
Embankment, W.C. ‘ The Supply and Transmission of Power 
in Self-contained Road Vehicles and Locomotives,” Messrs, 
J. C. Macfarlane and H. Burge. 8 p.m. 

Ipswich ENGINEERING Socrety.—Museum,  High-street, 
Ipswich. ‘“‘ The Internal Combustion Engine,’ Mr. Harry C. 
Phillips. 8 p.m. 

FRIDAY, FEBRUARY 23rp. 

Tue Institution or Crviz ENGINEERS.——Students’ Lecture, 
Great George-street, S.W. The Vernon-Harcourt Lectures 
on * Works for the Prevention of Coast Erosion,’ Mr. W. ‘I 


Douglass. 8 p.m. 

Roya InstiruTion oF GREAT Britarn.—Albemarle-street, 
Piccadilly, W. ‘‘ The Gyrostatic Compass and Practical Appli- 
| cations of Gyrostats,’’ Mr. George K. B Elphinstone. 9 p.m. 
| Puysicat Socrety oF Lonpon.—Imperial College of Science, 
| Imperial Institute-road, South Kensington. ‘‘A Method of 
| Accurate Comparison of Quantities of Radium,” Professor E. 
Rutherford, F.R.S., and Mr. Chadwick; ‘ The Absorption of 
the >-rays by Gases,” Mr. Chadwick ; ‘* On Wave-form Sifters 








| for Alternating Currents,’’ Mr. Albert Campbell, 5 p.m. 
SATURDAY, FEBRUARY 24rxH 

Tue InstiruTION oF LOCOMOTIVE ENGINEERS. St. Bride 
| Institute, Bride Lane, Fleet-street, E.C. ** Electric Welding as 
| Applied to Locomotive Repairs,” Mr. T. Scott Anderson, of 
| Sheffield. 6.45 p.m. 
| THe Royat Instirution or Great Britatn.—Albemurle- 
| street, Piccadilly, W. ‘* Molecular Physics,” Professor Sir 
J. J. Thomson, F.R.S. 3 p.m. 
| 
MONDAY, FEBRUARY 2é6ru. 
| 
| THe Institute or Sanitary ENGINEERS.—Caxton Hall, 
| Westminster. ‘Sanitary Building Construction,” Professor 
| H. Adams. 8 p.m. 
THURSDAY, FEBRUARY 2918. 
| Carpenters’ Hati.—London-wall, E.C. ‘The Tower of 
| London,” Mr. Basinter F. Fletcher. 8 p.m. 
| 

THURSDAY, MAY 23rp, Tro WEDNESDAY, MAY 29ru. 


AND County ENGINEERS. 
Leave Victoria 10 a.m. 


| THe InstiruTe oF MUNICIPAL 
Visit to Paris, Whitsuntide, 1912. 
Thursday, May 23rd. 


LAUNCHES AND TRIAL TRIPS. 


| Lorp Cromer, steel screw steamer ; built by Craig, Taylor 
|and Co., Limited; to the order of John Herron and Co., of 
Liverpool ; dimensions, 400ft. 3in. by 51lft. 64in. by 29ft. Ilin.; 
engines, triple-expansion, 26in., 42in., 70in. by 48in. stroke, 
pressure 180 Ib.; constructed by Blair and Co.; launch, recently, 
ATLANTIC City, steel screw steamer; built by Ropner and 
Sons, Limited ; to the order of W. R. Smith and Son, of Cardiff ; 
dimensions, 392ft. by 51ft. by 30ft.; engines, triple-expansion, 
pressure 1801lb.; constructed by Blair and Co.; launch, 
February 3rd. 
FLORENTIA, steel screw steamer; built by the Tyne Iron 
Shipbuilding Company; to the order of the International 





Steamship Company, of Withly ; dimensions, 360ft. by 50ft. 
by 25ft. 10in.; engines, triple-expansion, 24in, 40in., 66in. 


constructed by John Dickin- 
launch, February 5th. 


built by the Northum- 
order of Thomas 
lin. 
engines, triple-expansion, 28in., 42in., 72in. 
constructed by the North- 
launch, recently. 
DeptrorpD, steel screw steamer; built by the Blyth Ship- 
building and Dry Docks Company; to the order of Messrs. 
Cory and Sons, Limited ; dimensions, 239ft. 3in. by 35ft. 3in.; 
triple-expansion, 19in., 3lin., 5lin. by 36in. stroke, 
constructed by George Clark, Limited ; trial 


QUEEN LovutsE, steel screw steamer ; 
berland Shipbuilding Company; to the 


by 29ft. 9in.; 
by 48in stroke, pressure 180 lb.; 


trip, recently. 





NAVAL ENGINEER APPOINTMENTS. 


r HE following ci RE HE have been made at the Admiralty: 

Co . M. Underhill, to the Formidable ; 
Ww me Lawton, to the = cha P. Stocker, to the Arro- 
gant, additional, for Fort Blockhouse, and for duty with sub- 
marines and for care of machinery and floating dock at Fort 
Blockhouse. 

Engineer Lieutenants.—-W. H. Ham, to the Bonaventure, 
and for duty with submarines ; T. E. Hughes, to the Cormorant, 
additional, for the Ettrick, on paying off ; R. G. Morton, to the 
St. George, additional, for the Teviot, on commissioning ; 
H. O. Andrews, to the Terrible, additional, for the Diadem : 
G. W. Wooldridge, to the Hogue; C. P. W Bartlett, to the 
Jupiter, additional, for the Pelorus; H. W. Grant, to the 
Forth, and for duty with submarines; G. W Odam, to the 
Assistance ; R. G. Jeffery, to the Carnarvon ; B. D. MacQueen, 
V. D. Nops, J. K. Corsar, and H. a to the Victory, 
lent, additional, for oil fuel course; D. H. Bowen, to the 
Swiftsure ; R. Stansmore, to the + ec Poa H. L. Giles, to 
the Blake, additional, for the Fury. 

Retirements.—Engineer Commander G. L. R. Perkins has 
been placed on the retired list, with permission ‘to assume the 
rank of Engineer Captain ; Engineer Lieutenants T. G. Coomber, 
F. C. Fisher and G. W. Phillips have been advanced to senior 
list. 











WESTMINSTER TECHNICAL INstITUTE.—A_ special short 
course of lectures on “‘ Gaseous Combustion as applied to 
Furnace Heating,” will be given by Mr. A. W. Onslow, on Tues 
days at 7.30 p.m., commencing on February 20th. The lectures 3 
are designed to give a practical demonstration of modern 
gaseous heating for industrial purposes, and will be illustrated 
by diagrams and designs worked out during each lecture. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Employment Steady. 

Fu. and steady employment is being found for the 
workpeople at the blast furnaces, iron and steel works, and engi- 
neering establishments, and the orders in hand will in most 
cases last well to the end of the quarter, and in some instances 
beyond. There is, however, some uncertainty as to whether 
this satisfactory state of affairs may not soon be interrupted by 
the general dislocation of trade which would be caused by a 
miners’ national strike. It is earnestly hoped therefore that the 
trust expressed in the King’s Speech may prove well founded, 
and that some way may be found out of the present coal trade 
difficulty. 


Pig Iron. 

There is a fair demand for pig iron, and quotations are 
well maintained at :—Staffordshire common, 5ls.; part-mine, 
54s. to 55s.; best all-mine forge, 85s.; foundry, 90s.; cold blast, 
120s.; Northampton, 53s. to 54s.; and Derbyshire, 55s to 56s. 


Manufactured Iron Strong. 

Large quantities of bars and sheets (the latter both 
black and galvanised) are being turned out. Galvanised sheets 
are quoted £11 10s. to £1] 12s. 6d. Great satisfaction is ex- 
pressed by makers that the exports during January were 23 per 
cent. better in quantity than a year ago, and 18 per cent. better 
than two years ago. India and Australia have recently been 
buying heavily. Marked bars are £8 10s., and merchant bars 
£7 2s. 6d, to £7 5s, 


Steel Firm and Active. 

There is great activity at the various steel works. 
Alfred Hickman, Limited, of Bilston, quote as follows :— 
Rounds and squares, £6 15s. to £7 5s.; angles, £6 17s. 6d.; tees, 
£7 5s.; flats, £7 2s. 6d.; channels, £7 2s. 6d.; joists, £6 15s.; all 
less 24 per cent. The same firm quotes plates £7 7s. 6d., less 
24 per cent. For billets £5 7s, 6d. is asked net, and for sheet 
bars the same. 


Engineers Busy. 
The engineering works throughout the district are well 
engaged, and some good rolling stock orders for the Burmah 
Railways have been secured. Tube makers, both iron and steel, 
are also well oceupied, and are putting up prices. 


NOTES FROM LANCASHIRE. 
(From our own Correspundents.) 
Mancuester, Thursday. 
A Quiet Market. 

THERE was a rather dull feeling generally on the Iron 
Exchange on Tuesday Pig iron was in small demand, but 
steel and steel products were firm. There was no change in 
copper, but tin and lead were fairly steady. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 56s. to 56s. 6d.; 
Staffordshire, 57s. 6d. to 58s.; Derbyshire, 57s. 6d.; Northamp- 
tonshire, 58s. 4d.; Mddlesbrough, open brands, prompt, 
58s. 4d.; | January-March, 58s. 10d. Scotch: Gartsherrie, 
64s. 6d. to 65s.; Glengarnock, 62s. 6d.; Eglinton, 62s. to 62s. 6d., 
delivered Manchester. West Coast hemetite, 67s; East Coast 
ditto, 66s. to 66s, 6d., both fo.t. Delivered Heysham: Gart- 
sherrie, 62s, 6d. to 63s.; Glengarnock, 60s. 6d.; Eglinton, 
60s. to 60s. 6d. Delivered Preston: Gartsherrie, 63s. 6d. to 


64s.; Glengarnock, 61s. 6d.; Eglinton, 61s. to 61s. 6d. Finished 
iron: Bars, £7 5s.; hoops, £7 12s. 6d.; sheets, £8 15s. Steel: 





mains at 63s. 74d. per ton net cash. The stores of warrant 
iron are unchanged in total. 


Iron Ore. 

The demand for iron ore continues to be steady, and 
activity is noticeable at the whole of the mines in the district, 
and particularly at those raising the highest qualities of ore, 
such as Hodbarrow, where a big output is being maintained, 
and for which a ready sale is obtained without seeking. Good 
average sorts are at 15s. per ton, and the highest classes command 
23s. 6d. per ton net at mines. Spanish ores are in steady request 
with best qualities at 21s. to 22s. per ton, delivered to West 
Coast furnaces. . 


Steel. 

The steel rail trade remains active. The demand for 
rails is steady without being over brisk, and orders are coming 
to hand on overseas account, both to the Barrow and the 
Workington works. Deliveries are now being made of colonial 
orders, most of the rails being shipped to the river Mersey in the 
first instance. The mills at Barrow and Moss ‘Bay are busily 
employed and likely so to remain. Heavy sections of rails 
are at £5 17s. 6d. to £6 per ton, light rails at £6 15s. to £7, and 
heavy tram rails at £7 are in limited request. Hoops are at 
£7 15s., and tin bars at £5 2s. 6d., and both represent steady 
trades. The most unsatisfactory branch of the steel trade, 
so far as Barrow is concerned, is that of steel shipbuilding 
material, for although the local demand is great, the whole 
of the business done is put into the hands of steel makers at 
a distance. 


Shipbuilding and Engineering. 

In these trades there is marked activity in ‘every 
department. Contracts are being pushed on rapidly, and 
strides are being made in the fitting out of the Princess Royal, 
the new battleship-cruiser. 


Fuel. 
The demand for coal is brisk, and prices are harder all 


round, Coke is in steady request at late rates. 


Shipping. 
There is only a quiet state of affairs in the shipping 
trade, and both exports and imports are small at present. 





THE SHEFFIELD DISTRICT. 





| question. 





Bars, £7 to £7 10s.; Lancashire hoops, £7 12s. 6d.; Stafford. | 


shire ditto, £7 17s. 6d.; sheets, £8 5s. to £8 10s.; boiler plates, 
£8 5s. to £8 10s.; plates for tank, girder and bridge work, 
£7 10s. to £7 15s.; English billets, £5 15s.; foreign ditto, 
£5 7s. 6d. to £5 10s.; cold drawn steel, £9 10s. to £9 15s. Copper: 
Sheets, £79; tough ingots, £67 to £67 10s.; best selected, 
£67 10s. to £68 per ton. Copper tubes, 94d.; brass tubes, 7}d.; 
condenser, 8}d.; brazed brass tubes, 9}d.; rolled brass, 7}d.; 
brass wire, 7}d.; brass turning rods, 7}d.; yellow metal, 63d. 
per Ib. Sheet lead, £19 15s. per ton. English tin ingots, 
£199 per ton. : 


The Lancashire Coal Trade. 


_ The market was quite disorganised, and no reliable 
quotations were obtainable. 


The Mauretania. 

The Cunarder Mauretania, which broke adrift from 
her moorings in the Mersey and became stranded early in 
December, was undocked on Tuesday last, after undergoing 
very considerable repairs. It is reported that some 500 tons 
of new plates have had to be used by Messrs. Grayson in the 
repair work, which would point to the fact that there was 
something harder than sand at the spot where the liner ran 
ashore. The repairs have been carried out in the Canada 
Graving Dock with commendable speed. 


Manchester Association of Engineers. 


The fifty-sixth annual dinner of the society was held 
at the Grand Hotel, Manchester, on Friday, February 9th, 
and was well attended. In the regrettable absence of the 
president, Mr. Michael Longridge, through illness, the chair 
was occupied by Mr. William Fox, the ex-president. The 
toast of the ‘“‘ Civic Institutions of Manchester and Salford ” 
was given by Sir Alfred Hopkinson, and replied to by the Lord 
Mayor of Manchester, Mr. 8S. W. Royse. The Master Cutler, 
Mr. Arthur Balfour, proposed the toast of the ‘‘ Manchester 
Association of Engineers and the Engineering Profession.” 
In his reply, the chairman said that the society now embraced 
about 600 members and had £6000 invested. The toast of 
* Our Guests”? was given by Mr. Joseph H. Stubbs, and was 
replied to by Mr. J. Willett Bruce, president of the Liverpool 
Engineering Society, and Mr. F. E. Priest, president of the 
Manchester Association of Students of the Institution of Civil 
Engineers. 


Barrow-In-Furness, Thursday. 
Hematites. 


_ There is no change to report in connection with the 
hematite pig iron trade. Makers are holding some good orders 
for iron and can keep busy at the present rate for some time, 
but new business is not coming to hand with any degree of 
briskness, and the trade is passing through one of those little 
slack periods which occur from time to time. An improvement 
1s expected very shortly. and in the meantime practically the 
whole of the iron now being turned out is going into prompt 
consumption. Some makers’ whole output is spoken for. 
Prices show no variation, and mixed numbers of Bessemer 
iron are quoted at 67s. per ton f.o.b. For special sorts of iron 
there is a good steady demand. ‘This is, of course, but a limited 
business. Iron of this sort runs about 70s. per ton. There 
1s nothing being done in warrant iron, and the quotation re- 





(From our own Correspondent.) 


The Coal Outlook. 

In view chiefly of the attitude taken up in South Wales, 
a good deal of disappointment is felt in this district with the 
progress of the discussion of the miners’ “‘ minimum wage ’ 
In local colliery circles now it is feared that the 
notices having been actually given in, there will be a cessation 
of work at the month end. In the meantime, there is every 
hope that the negotiations will result in some means for an 
early resumption. But it appears to be the settled conviction 
in coal trade circles that a few days’ cessation of work is in- 
evitable. For one thing, it is pointed out, the men would not 
return to work in any event for a day or so after the nctices 
expire. The pits, therefore, are preparing for a stoppage, 
and the only hope is that it will be brought to an end by a 
speedy settlement as the result of negotiations which would 
be still going on. The position of the trade in these circum- 
stances is very unsettled. Contractors are pressing their 
demands for supplies of coal, and buyers who have not made 
contracts are willing to pay high prices to meet their require- 
ments, both for immediate use and stocking purposes. Collieries 
are refusing to make contracts; they will only sell at prices 
ruling on the day of delivery. In these circumstances, there 
is not much fresh business. But for accommodation lots 
shippers and others will readily pay 12s. to 12s. 6d. per ton 
at pits for best South Yorkshire hards, or 2s. to 2s. 6d. above 
the railway contract prices. There is comparatively little 
of this coal available for the open market, owing to the heavy 
demands on contract account and the irregular working of the 
railway traffic. Reports are to the effect that traffic is working 
more smoothly, but there is still a lot of complaint. Coal- 
owners have been heavily handicapped by the lack of facilities 
for dispatching coal, and it is reliably stated that they could 
have sold 20 per cent. more fuel at the enhanced values if traffic 
and working conditions had been normal. In view of the 
artificial character of the market prices all round are purely 
nominal, and subject to negotiation. These conditions apply 
to all branches alike, steam, house, gas coal and slacks. In 
some cases 13s. to 14s. is quoted for best South Yorkshire hards, 
and 12s. to 13s. for best Derbyshire. Other qualities in pro- 


portion. 


Slacks. 

With many works anxious to increase stocks, collieries 
are hard pressed for supplies of slacks against contracts. 
Supplies are not coming through as readily as could be desired, 
and in numerous instances consumers who had not stocked 
sufficiently have been seriously inconvenienced. Collieries 
have a large number of orders on hand, whilst nominal prices 
are 3s. to 4s. per ton above those ruling in contracts. Where 
excess supplies are taken, these advances are obtained, about 
7s. 6d. to 8s. 6d. being the general figures. 


House Coal. 

The milder weather has helped to check any fresh 
excitement in the house coal trade. Collieries are receiving 
a great many orders, and in some cases price lists have again 
been withdrawn. In nearly all caves orders are not accepted 
except on the understanding that they will be executed at the 
prices current on the day of delivery. Nominally, Silkstones 
are quoted at 14s. 6d. to 15s.; best Barnsley softs, 15s. to 15s. 6d.; 
and other qualities from 12s. 6d. to 14s. 6d. In some instances 
much higher figures are heard of, but it is unprovable that they 
are being paid. 


Pig Iron. 

Business in pig iron is on a very small scale, buyers 
holding off the market in view of the present unsettled condi- 
tions. For the most part, they are well covered on contract. 
Prices are practically unchanged, but they are scarcely being 
tested. here is a very heavy consumption of both steel- 
making and common pig ‘ron’ A firmer market for tungsten 
is reported, quotations being 2s. 5d. to 2s. 6d. per Ib. Quota- 
tions: Lincolnshire, No. 3, 54s.; ditto, forge, mottled and 
white, 53s.; ditto, basic, 54s.; Derbyshire foundry, 54s. to 55s.; 
ditto, forge, 52s., all per ton, delivered Sheffield or Rotherham. 
East Coast hematite mixed numbers are offered here at 72s. 6d. 
to 73s. 6d. net, according to delivery. Bar iron, £7 5s.; high- 
carbon billets, £6 15s. to £7 5s.; basic billets, £6. 


The Steel Trade. 

The outlook in the coal trade is not affecting the 
position of the steel trades. Manufacturers are very busy 
on old orders, and report that inquiries and fresh orders are 
coming in very satisfactorily. Most of the large works, and 
probably the majority of manufacturers, have stocks of fuel 
which will help them over a cessation of work in the coal trade 
if it takes place. The increased cost of coal is forcing up prices 
in the steel trade; but up to the present it is not checking 





trade. Makers of twist drills and other tools made of high- 
speed steel report a considerable increase of orders from abroad 
and also for the home market, and although the plant has been 
extended in recent years it is unequal to the demand. Seebohm 
and Dieckstahl are putting down further plant for the manu- 
facture of this class of tool. There has also been a considerable 
accretion of business in crucible and high-speed steel. The 
heavy foundries are all full of work. The wire trade is again 
working full time. Railway material is providing manufac- 
turers with active employment. There is a very large con- 
sumption of billets, but values are not more than Is. 6d. above 
last year’s prices in some cases. Swedish steel makers are com- 
peting keenly with Sheffield in various markets in material 
of secondary quality and finish. Both the cutlery and plate 
branches are fully employed. The dispute with the moulders 
at one of the local armament works has been amicably settled. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

Busrness in the Cleveland iron market has not been 
so quiet for a long time as it has been this week, consumer-~ 
refraining from buying, because of the threatened national 
strike of miners, and no one dare commit himself for forwa:d 
delivery, while little needs to be bought for early delivery, as 
almost every one has arranged for what will be required during 
the next three or four weeks. There appears no other reason 
for the present rather disorganised state of the iron market. 
Certainly the prospects of legitimate trade are very encouraging, 
and producers are well placed as regards orders. The specula- 
tive market is almost at a standstill, as the situation is not 
favourable to operations in warrants, though in ordinary cir- 
cumstances the reduction in the Bank rate which was announced 
a few days ago should have had a good influence for the specu- 
lators in warrants. If, unfortunately, a general strike of miners 
takes place at the end of this month it will mean a cessation of 
the production of pig iron, for both the collieries and the iron- 
stone mines would be closed. The ironstone miners in this 
district do not favour a stoppage on the question of the mini- 
mum wage, but as they are now members of the Federation 
they will have to come out on strike if ordered to do so. But 
even if they did not send in their notices theyywould have to 


| cease operations at the mines, because there would be no coke 





to smelt the stone, and makers of pig iron would have to damp 
down or put out their furnaces. The position just now is one of 
the greatest uncertainty, and a continuation of work in the pig 
iron trade depends altogether on the decision of the miners. 
Makers of pig iron have not accumulated stocks of coke; in fact, 
they could not very well do so. A report has been in circulation 
this week which did not tend to strengthen the pig iron market, 
and it is that Italian consumers who in the ordinary course would 
have bought in this country, have just given out orders for 
100,000 tons of pig iron in the aggregate to American and Ger- 
man producers, of which 20,000 tons will go from Luxemburg. 
Heretofore Italy has been almost the best customer of Cleveland. 
Cleveland warrants have been kept all the week in the neigh- 
bourhood of 48s. 11d. cash buyers, and No. 3 Cleveland G.M.B. 
pig iron for prompt f.o.b. delivery at 49s. 3d., with 49s. 6d. for 
March. These are the quotations of second-hands, but makers’ 
prices for February delivery have ranged from 49s. 6d. to 50s. 6d 
No. 1 is at 53s. 6d., No. 4 foundry at 49s., No. 4 forge at 48s. 9d., 
and mottled and white at 48s. 6d., all for current month’s 
delivery, with 3d. more for March. Bolckow, Vaughan and Co. 
have decided to re-line their No. 2 blast furnace at the Clay-lane 
Ironworks, Middlesbrough, with the Erkrath carbon blocks, 
which are largely adopted in Germany, and were lately adopted 
at the Consett Ironworks for one of its furnaces. 


Hematite Pig Iron. 

The makers of East Coast hematite pig iron are very 
well situated, for though few orders have been distributed during 
the last three or four weeks, they have well filled order books, 
and the contracts will take up all they will produce for some con- 
siderable time to come. Consumers of hematite iron generally 
buy heavily and for delivery over a longish period, and then there 
is a lull for some weeks in buying. A lull has to be reported at 
the present time, and prices, which went up rapidly when con- 
sumers were purchasing, have been stationary for some. time. 
Mixed numbers are firm at 66s. per ton for February delivery, 
and 66s. 6d. to 67s. for delivery over March. The hematite 
makers are better able to maintain their quotations than the 
producers of Cleveland pig iron, for they have not to compete 
with warrants, and the ordinary laws of supply and demand 
regulate the fluctuations of prices, whereas speculation has much 
to do with the course of Cleveland iron prices. Of the 34 furnaces 
in the North-East of England that are producing other than 
ordinary Cleveland pig iron, two furnaces at the Linthorpe— 
Dindsale Smelting Company’s Middleton Ironworks, near Dar- 
lington, are making ferro-manganese and spiegel, as are also 
the two Middlesbrough furnaces of Bolekow, Vaughan and Co., 
while one of Gjers, Mills and Co.’s furnaces at the Ayresome 
Ironworks, Middlesbrough, is producing ferro-silicon. The 
other 24 are making hematite pig iron, and 44 are producing 
ordinary Cleveland pig iron. 


Iron-inaking Materials. 

F cveign iron is imported more freely than for some time, 
but further orders are not readily being given out, the prices 
asked by the merchants being considered too high, and yet the 
merchants cannot see their way to ask less, especially for Bilbao 
Rubio, seeing what the Spanish mineowners insist upon getting, 
and that such a high rate of freight as 6s. per ton has to be paid 
for the conveyance between Bilbao and the Tees, with similar 
rates toother North-East Coast ports. The nominal price of 
Rubio ore delivered at Middlesbrough wharves is 21s. 6d. per 
ton. The supply of Cleveland ironstone, though over 6} million 
tons per annum, is hardly equal to requirements, as was the case 
in 1906 and 1907, when large quantities of Northamptonshire 
ironstone had to be brought into thedistrict. This shortness in 
the supply of local stone has led to the proposal of importing 
ironstone from the east of France. The ore is very similar to 
that obtained from the Cleveland mines, containing 35 per cent. 
of metallic iron, against the 30 per cent. found in Cleveland stone. 
It would be carried from the mines to Dunkirk by rail, and then 
shipped to this district. It is believed, however, that the cost 
of carriage would be too heavy to admit of its being profitably 
employed in this district, even taking into account that it is a 
somewhat richer stone. Furnace coke is not so readily obtain- 
able as it was last month, but the price is kept the same as it was 
last week, notwithstanding the threatened strike of miners 
throughout the country. But if there is a strike the blast fur- 
naces will have to cease producing pig iron, so that the coke will 
not be wanted at all. Thus both supply and demand will cease. 
The quotation for furnace coke delivered at Middlesbrough 
works is 17s. per ton. 


Manufactured Iron and Steel. 

Never was the output of finished iron and steel in this 
district on a larger scale than it is at present ; works are in full 
operation, and are likely to continue so for a long time to come, 
if the miners’ threatened strike does not put a stop to the pro- 
duction. The inquiries are still fairly numerous, but manufac- 
turers are not very well able to take orders for execution at any 
early date. Consumers will ususally have to wait some con- 
siderable time before they can get any further wants supplied. 
The demand for heavy steel rails is good,’ and never was the pro- 
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duction larger; the quotation is £5 15s. per ton net f.o.b. 
Cast iron railway chairs have not followed rails up in price, and 
can still be got at £3 12s. 6d. net f.o.b. Steel ship plates are at 
£7 5s., and steel boiler plates at £8, both less 2} per cent., but 
these are less 5s. rebate in certain circumstances. Iron ship 
plates are at £6 15s., less 2} per cent., delivered, like steel plates, 
at any of the shipyards on the North-East Coast. Basic steel 
bars are at £6 10s., and Siemens steel bars at £7, while iron bars 
are at £7, all less 2} per cent. f.0.t. Steel hoops are at £6 15s.; 
steel joists, £6 12s. 6d.; iron ship rivets, £7 10s., all less 2} per 
cent. f.o.t. Galvanised and corrugated steel sheets are at 
£11.10s. for 24 w.g. and less 4 per cent. f.o.b 


Shipbuilding. 

The shipbuilding industry is abnormally active, and, 
notwithstanding the substantial advances in prices which 
builders have made for new shipping, there is a greater demand 
than firms can very well cope with. The yards are full of work, 
and more could be got if builders could take it. There is quite 
a boom in the demand for oil tankers, and even the owners of 
tramp steamers are not choked off by the rise in prices. The 
scarcity in tonnage is a great complaint at many of the ports, 
especially the Tyne, and rates of freight are in many cases more 
than double what they were at one time last year. Thus the 
rate from the Tyne to Genoa was 6s. 6d. to 7s.; now it is 
13s. 9d. to 14s., and to all the Mediterranean ports the advances 
are very substantial. This is stimulating shipowners to obtain 
new steamers, and the shipbuilders are profiting thereby. 
Among the orders secured during the last few days was one 
for the building of two steamers for Evan Thomas, Radcliffe 
ad Co., of Cardiff, by Craig, Taylor and Co., of Thornaby-on- 
Tees. 


The National Shipyard Agreement. 

The Boilermakers’ Society has voted by a large majority 
against the continuance of the National Shipyard Agreement, 
which has been in force for the last three years. This will be 
notified to the Joint Trades Standing Committee, which is 
taking the vote of all the other trades on the question of renew- 
ing the agreement. To terminate the agreement six months’ 
notice must be given at the close of the period for which it was 
arranged, that being March 9th. It must now, in any case, 
continue in force until September. 


The Coal Trade. 

The demand for coal in this district is extraordinarily 
brisk, especially as the difficulty about the minimum wage 
threatens to end in a strike at the end of the month. Con- 
sumers are pressing hard for coal to add to their stocks, so that 
they may be able to continue operations as far through the 
stoppage as possible. There is a rush for coal both for home 
consumption and for export, a rush which the colliery owners 
eannot satisfy. It is not so much a matter of price now as of the 
ability to get the coal, and sellers could book a good many more 
orders than they accept. The great complaint in the export 
trade is the scarcity of steamers, and shipments are not equal 
to what they would be. Substantial advances all round in 
freights are reported, and even higher rates are looked for. 
Certainly no one expected the supply of steamers to be so much 
below the requirements as it is at the present time. Bunker 
coals are in much better demand than supply, and the London 
conference of miners decides upon a strike, it is probable that 
the price will be up to 15s. per ton next week ; this week 13s. 3d. 
per ton has been the rate, and not very long since supplies 
could be had at 9s. 6d. Best Durham gas coals are maintained 
at 15s. per ton f.o.b., and seconds at 13s. 9d., while coking 
coals are at 13s. 6d. and coking smalls at 13s. Steam coals 
are at 13s. to 14s. for forward delivery, with seconds at 12s. 6d. 
to 13s. The Northumberland and Durham miners’ fortnight’s 
notices will be sent in this week if a general strike be decided 
upon. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
Small Business in Warrants. 


THERE has been comparatively little business done 
this week in pig iron warrants. The strength has largely gone 
out of the market for the time, as a result of the unsettled state 
of labour affairs, and of fears that a strike in the coal trade 
may further damage the prospects of business. A small business 
has been done in Cleveland warrants since last report from 
49s. 3d. to 48s. 104d. cash, 49s. 53d. to 49s. 1d. one month, and 
49s. 8d. three months, sales being also noted at 49s. 54d. and 
49s. 73d. for delivery in two months. The statistical position 
of warrants is favourable, and the prospects of consumption, 
both at home and abroad, are,encouraging. For several weeks 
past there has been a large reduction in the imports of Cleveland 
iron into Scotland, but now that a foundry strike is averted 
the trade is likely to go back to its normal proportions. 


Seotch Pig Iron Trade. 

The amount of business in Scotch pig iron is small 
so far as regards new orders, but there is a fair amount 
of iron going into consumption. One furnace has been put out 
of blast since last report, and there ave now 84 in operation in 
Scotland, compared with 86 at this time last year. The export 
department of the trade has been much hampered by the dock 
troubles. Shipments of Scotch pig iron abroad in the past week 
amounted to only 782 tons, and 2289 tons were despatched 
coastwise, the total of 3071 tons comparing with 5434 in the 
corresponding week and showing adecrease of 2283 tons. Owing 
to the active condition of the finished iron and steel trades 
the pig iron position is steady, notwithstanding the compara- 
tively quiet business being done at the moment. Free at ship at 
Glasgow, Monkland, No. 1, is quoted 59s.; No. 3, 57s. 6d.; 
Carnbroe, No. 1, 62s. 6d.; No. 3, 58s. 6d.; Clyde and Calder, 
Nos. 1, 64s.; Nos. 3, 59s.; Gartsherrie, No. 1, 64s. 6d.; No. 3, 
59s. 6d.; Summerlee and Langloan, Nos. 1, 65s.; Nos. 3, 60s.; 
Coltness, No. 1, 82s. 6d.; No. 3, 60s.; Eglinton, at Ardrossan 
or Troon, No. 1, 58s.; No. 3, 57s.; Glengarnock, at Ardrossan, 
No. 1, 65s.; No. 3, 60s.; Dalmellington, at Ayr, No. 1, 59s.; 
No. 3, 57s.; Shotts, at Leith, No. 1, 65s.; No. 3, 60s.; Carron, 
at Grangemouth, No. 1, 65s. 6d.; No. 3, 60s. 6d. per ton. 


Hematite Ore and Pig Iron. 

The business in hematite ore has for some weeks been 
impeded by labour troubles, and the arrivals are, accordingly, 
much reduced. Now that the strikes at Glasgow are at an end, 
it is expected that the imports will increase, especially as there 
is a large consumption proceeding, and during recent troubles 
considerable inroads have been made on stocks. The con- 
sumers of pig iron have large orders in course of delivery, so 
that the current demand is quiet. A small business has been 
done in Cumberland hematite warrants this week at 63s. 3d. 
per ton for cash. Scotch hematite pig iron is quoted 68s. 6d. 
to 69s. for West of Scotland delivery. 


The Foundry Trades. 
7 It is satisfactory to note that a strike has been averted 
in the foundry trade, the men having voted in favour of the 
terms offered by the employers. The dispute did not concern 
the larger foundries in the Glasgow district, as the terms offered 
to the men there were at once eed to. It was in the light 
castings and household trade of the Scottish Midlands that the 
trouble was threatened. Founders there are beginning to see 
their way out of a prolonged time of depressing business, not so 
much that there has yet been a very extensive increase in trade, 


but by means of a pool the continual undercutting of prices 
which formerly existed has been stopped. ad a strike occurred 
it might have checked materially any headway, but the busi- 
ness is now relieved from the anxiety and interruption that such 
a dispute would have entailed. 


Finished Iron and Steel. 

The makers of malleable iron are so well supplied with 
work for the time being that the present quietness in the market 
has little effect on business. The prices are generally on the 
basis of £6 10s., less 5 per cent. discount for crown bars, but some 
makers are said to be quoting 2s. 6d. to 5s. per ton more money. 
The late advance of 5s. per ton in the prices of steel does not 
appear to have brought out much new business. Merchants are 
reported to be selling material somewhat below makers’ official 
quotations. At the steel works, however, there is very full 
employment, and the call for ship and boiler plates is large and 
i From abroad a fair demand is reported for steel 


pressing. 
material. Sheets, pipes and tubes are all wanted in large quan- 
tities. Boilermakers and marine engineers are generally very 


busy. 


The Admiralty and the Oil Trade. 

Some interesting developments are in progress in the 
mineral oil trade, the Scotch oil companies having obtained con- 
siderable orders for oil to be used as fuel from the Admiralty. 
There is a prospect of this business being materially extended 
in connection with the Rosyth naval station, where special 
arrangements are to be made for storing the oil and supplying it 
to vessels of war. 


The Coal Trade. 

The pressure of business in the coal trade this week has 
lessened considerably, for while the strike of dock labourers at 
Glasgow Docks terminated at the end of last week, there has 
since been a continual succession of troubles with the men on 


interrupted. At the same time, apprehensions of a strike in the 
coal trade tends to keep up prices, which alike for shipment and 
home use are quoted without material alteration. Shipping 
| business in coal is very active on the East Coast. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Week’s Business and State of Trade. 


conditions, especially at the beginning, through the state of the 
weather and the great difficulty in getting the cranes and tips 
to work on account of the frost, but by great effort much of the 
trouble was overcome, and the total of the week’s exports 
amounted to nearly 400,000 tons, while coastwise and bunkers 
accounted for a further 100,000 tons. The principal business 
was in large steam, but small steadily increased in demand, and 
generally was both scarce and dear, best bunker smalls ruling 
at 12s. 6d. to 13s. House coal commanded from 19s. to 20s. 





| 10s. 6d. to Ils. 6d.; 


Coalowners were requiring higher freights, especially for Medit- 
| terranean and South America. Midweek on "Change quieter 
conditions were evident in most branches of steam coal, but 
smalls continued to maintain a firm position. The tonnage 
searcity for loading after this week rendered fresh buying slow, 
and stocks were mostly increasing. Latest quotations Cardiff 
were :—Best Admiralty large steam, 18s. 6d. to 19s.; best 
seconds, 17s. to 18s.; ordinaries, 16s. 6d. to 17s.; best drys, 18s. 
to 18s. 6d.; ordinary drys, 16s. 6d. to 17s. 6d.; best washed nuts, 
16s. to 17s.; seconds, 14s. 6d. to 15s. 6d.; best washed peas, 
13s. to 14s. 6d.; seconds, 12s. to 13s.; best bunker smalls, 
12s. 6d. to 13s.; best ordinaries, 11s. 9d. to 12s. 3d.; cargo smalls, 
inferior smalls, 10s. to 10s. 6d.; washed 
smalls, 12s. to 12s. 6d.; best Monmouthshire black vein, 17s. 6d. 
to 18s.; ordinary Western Valley, 6s. 9d. to 17s. 3d.; 
Eastern, 16s. to 16s. 6d.; seconds, 15s. 6d. to 16s. Bituminous: 
Best households, 19s. to 20s.; best ordinaries, 16s. 6d. to 18s.; 


smalls, 12s. to 12s. 6d.; No. 2 Rhondda, 15s. 6d. to 16s.; through, 
12s, 6d. to 13s.; No. 2 smalls, 9s. 6d. to 10s, ; patent fuel, 18s, 6d. 
to 19s. 6d. Coke : Special foundry, 24s. to 25s.; foundry, 17s. 6d. 
to 2ls.; furnace, 16s. to 17s. Pitwood, 20s. to 20s. 6d. 


Newport (Mon.) Coal. 
There was a very brisk trade last week, the totals of 


tions, and 17,534 tons coastwise. Sellers held firmly for firm 
figures, while smalls were advanced. Latest: Shipowners 
reported as reluctant to send steamers to Welsh ports to load 
after this week, and this has checked fresh buying; shippers 
seem to be anxious as to conditions next week. Merchants who 
had bought at lower levels were willing to reduce values in order 
to secure profits. Little change in house coal, patent fuel, coke, 
and pitwood. Latest quotations :—Best Newport black vein, 
17s. 3d. to 17s. 9d.; Western Valley, 16s. 6d. to 17s.; Eastern, 
15s. 9d. to 16s. 3d.; other kinds, 15s. 6d. to 15s. 9d.; best smalls, 
10s. 6d. to 11s.; seconds, 9s. 6d. to 10s.; inferiors, 9s. to 9s. 6d. 
Bituminous, 17s. 6d. to 18s. 6d.; seconds, Is, to 17s. Patent 
fuel, 18s. 6d. to 19s. Coke: Foundry, 17s. to 20s.; furnace, 
15s. 6d. to 16s. Pitwood, 20s. to 20s. 6d. Coke and patent 
fuel prices f.o.b. 


Swansea Valley. 

At no time during the last quarter has the outlook been 
better. Collieries have been very busy, and it has been remarked 
that though notices were put in, all was done in seeming response 
to a general order from the leaders of the men, and without any 
bitterness or antagonism among them, leading it to be inferred 
that an amicable settlement may be brought about. Latest : 
Mid-week the tone of the anthracite coal underwent no material 
alteration, and a few transactions were made for immediate 
delivery around last figures, but the difficulty of arranging 
forward business was becoming more acute owing to the uncer- 
tain state which prevails in the coalfield. Swansea Valley 
prices were not advanced, but the better class of large coal 
was very firm, as was also red vein. Large machine-made nuts 
and cobbles were fully maintaining last quotation», and there 
was a noticeable improvement in rubbly culm ; duff was in an 
upward direction. In the steam coal market the position was 
very difficult, and prices were further increased, bunkers being 
exceptionally firm. Following are approximate quotations :— 
Best anthracite, 22s. to 23s. 6d. net ; seconds, 20s. to 21s, 6d. 
net ; big vein, 18s. 6d. to 19s 9d., less 2}; red vein, 16s. 6d. to 
17s., less 25; machine-made cobbles, 21s. 6d. to 24s. 6d. net ; 
Paris nuts, 23s. 6d. to 26s. 6d. net ; French ruts, 24s. 6d. to 27s, 
net ; German nuts, same ; beans, 22s. to 23s. 6d. net ; machine- 
made large peas, 12s. to 13s. 6d. net ; rubbly culm, 5s. 6d. to 
5s. 9d., less 24; duff, 4s. 3d. to 4s. 9d., less 24. Steam coal: 
Best large, 19s. to 20s. 6d.; seconds, 15s. 3d. to 16s. 9d.; bunkers, 
12s. 9d. to 148 6d; small, 8s. 3d. to 9s. 6d., all 24. Bituminous : 
No. 3 Rhondda, 19s. 3d. to 20s. 6d.; through, I'4s. to 15s. 3d.; 
small, 11s. 6d. to 12s.; patent fuel, 16s. 5d. to 17s., all less 2}. 





Iron and Steel. 

There was a full spell of satisfactory work turned out 
at Dowlais last week. All departments were busy. Consider- 
able business is being done between Newport and Bristol, and 
a substantial coastwise traffic from Newport, Mon., to Lydney. 


Tin-plates. 
During last week the quantity of tin-plate received 





from works totalled 138,355 boxes. ‘The total shipped was 


176,915, leaving in stock 207,257 boxes. The trade is fairly 
brisk in all quarters. In the Swansea Valley it was reported 
that the demand for tin bars for local tin-plate works exceeds 
the production, and several firms were obliged to fall back 
on foreign rolled material to keep the mills going. Latest; 
Prices have a hardening tendency, but barely cover cost of 
production. The demand is fairly well maintained for near 
delivery, but buying is mostly from hand to mouth. Ordinary 
tin-plates: Siemens and Bessemer cokes, 13s. 10$d. to 143, 
per box ; C.A. roofing sheets, 30 g., £9 per ton ; big sheets for 
galvanising, £9 per ton; finished black plates, £10 15s. per 
ton to £11; galvanised sheets, 24 g., £11 5s. to £11 7s. tid, 
per ton. Block tin, £194 cash, £192 10s. three months. Other 
quotations ; Copper, £62 lls. 3d. cash, £63 5s. three months. 
Lead: English, £16 16s. 3d.; Spanish, £15 16s. 3d.;  spelter, 
£26 15s. per ton. Silver, 27}%d. per oz. 


Pig Iron. 

Hematite, mixed numbers, 63s. 7§d. cash; month, 
63s. 10§d.; Welsh hematite, 70s. to 71s., 6d.- East Coast, same ; 
Scotch, 54s. 10$d. cash; 55s. 14d. month; Middlesbrough, 
48s. 10d. cash; 49s. ld. month. Steel bars, £5 2s. 6d. to £5 5s, 
Bessemer, £5 2s. 6d. Steel rails, heavy sections, £5 12s. tid, 
to £5 15s.; light, £6 5s. to £7 10s. Rubio ore, 20s. to 21s, 
Most blast furnaces well engaged. 


Lianelly. 

Trade continues satisfactory, but tin-plates are some. 
what quiet, owing to the increased competition with the United 
States. Makers offer at reduced figures, which leave but a 
small margin; there are hopes of improvement,-and the mills 
continue to work well. Steel bars are in good demand, and 
prices are well kept up. This has surprised many, as foreign 





Last week’s business was accompanied by very trying | 


best | 


No. 3 Rhondda, 20s. to 20s. 6d.; brush, I6s. to 16s. 6d.; No. 3 | 


export dispatch amounting to 111,140 tons to foreign destina- | 


bars have been received in large numbers. 








| details of working, and loading of coal cargoes has been much | 


CATALOGUES. 





W. Curistie AnD Co., 50, Wellington-street, Glasgow. — This 
firm has sent us a well got up pamphlet dealing with dynamo and 
| motor brushes, galvanic metal packings, &c. 
| From the firm of W. T. Glover and Co., Limited, of Trafford 
Park, Manchester, we have received a descriptive catalogue of 
electric cable accessories. It is full of useful information, and 
should prove of great service to mains engineers. The catalogue 
| is divided into six sections. The first deals with standard 
sleeves and boxes for solid type joints. Section 2 has reference 
to standard boxes for disconnecting link type joints. Section 3 
describes cable suspenders, cleats, winding drums, &c., for use 
in mines. Section 4 is devoted to standard processes and fittings 
for scaling the ends of cables. Section 5 deals with standard 
box details and jointing sundries. 


CALENDARS AND DIARIES FOR 1912. 


THE most elaborate wall calendar which has so far reached us 
is one forwarded by Rose, Downs, and Thompson, Limited, of 
Hull, makers of oil mill machinery, chemical oil extraction 
plant, &e. It s an exceptionally large calendar, and bears an 
excellent picture entitled ‘“‘ In Old Pompeii,” which is from an 
original painting by Emilio Vasarri. The picture suggests 
vividly the splendour and luxury of life in the days of the Roman 
| Empire, which doubtless surpassed anything known at the pre- 
sent time. The calendar is one of the best we have seen.--The 

Wouldham Cement Company, Limited, of 30, Great St. Helens- 
street, E.C., has sent the usual wall calendar with large daily 
| tear-off sheets, the sheets being 18in. long and l5in. broad. 
This is a calendar well suited for office use.—From the firm of 
W. A. Walber and Co., machine tool makers, of 38, Victoria- 
| street, Westminster, we have received a wall calendar with 
monthly tear-off sheets. Similar calendats are also to hand 
from W. H. Willcox and Co., Limited, of 23, Southwark-street, 
E.C.; Head, Wrightson and Co., Limited, of Leeds ; and Peckett 
and Sons, of Atlas Locomotive Works, Bristol. 





Contracts.—The Underfeed Stoker Company, Limited, has 
recently received from twenty-six separate clients orders for a 
total of seventy-one stokers of various types. These stokers 
| are intended for different parts of the world, including this 
country, the United States, India, Switzerland, Spain, and 
Germany.—The Judson-Jackson Company informs us _ that 
it has just received the contract from the London County Council 
Tramways Department for the supply of four high-speed 
drilling machines, two double-headed grinding machines, and 
two power hack saws.—-The order for water softening plant 
| for Ipswich Sanatorium has been placed with Mr. William 
Boby, of Salisbury House, London-wall, E.C., the plant in 
question being of ‘‘ Type K.’’-—Boulton and Paul, Limited, 
Norwich, have just been instructed to proceed with a 
contract for several steel-framed buildings for the Brazilian 
| Government ; they have also just supplied in record time ten 
timber-framed bungalows for the Cape to Cairo railway scheme. 


INTERNATIONAL ELECTRO-TECHNICAL CoMMISSION.—At_ the 
meeting of the International Electro-technical Commission 
held at Turin in September last three Special Committees were 
nominated to continue the study of nomenclature, symbols, and 
the rating of electrical machinery, and to draw up preliminary 
propositions, which will be laid before the various Local Com- 
mittees with a view to subsequent international agreement. 
These special committees consist of one delegate each from the 
following countries :—Nomenclature : France, Germany, Great 
Britain, and Spain. Symbols: Belgium, France, Germany, 
Great Britain, Holland, Italy, Spain, Switzerland, and the 
United States of America. Rating of Electrical Machinery : 
Belgium, France, Germany, Great Britain, Italy, Sweden, 
Switzerland, and the United States of America. Arrangements 
are being made for a meeting of these three special committee= 
to be held towards the end of March, and, at the invitation ol 
the French Committee, they will take place in Paris. 


Tur Roya Soctety.—A ne entitled “The Emission 
of Electricity from Carbon at High Temperature,” was read 
a few days ago before the Royal Society. The authors, Dr. 
J. A. Harker and Dr. G. C. Y. Kaye, described several interest - 
ing phenomena and explained how a current has been obtained 
by inserting two carbon electrodes into a carbon tube resistance 
furnace at high temperature. It is stated that if one of the 
electrodes is suddenly displaced to a colder or hotter part ot the 
furnace a current flows in the external circuit connecting the 
two carbon rods. The current is described as a reversible 
transient current, so that it would appear that it is not lasting. 
But this seems to be due to the levelling up of the temperature 
of the two rods, for it is stated that a continuous flow of current 
can be secured by maintaining a large permanent temperature 
difference between the two electrodes. When one of the 
electrodes was cooled with water a current of .1 ampére was 
obtained for over one hour. It is also stated that the extent 
of the ionisation of the furnace atmosphere at high temper- 
tures is such that quite small electromotive forces applied to 
two exploring electrodes gave rise to steady currents. With 
a potential difference of 8 volts between the electrodes currents 
up to 10 ampéres have been obtained at a temperature of about 





2500 deg, Cent. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

Aut branches of the iron and steel industries are in 
active employment, and prices are tending upwards. At a 
meeting of the Pig Iron Convention, held on the 8th inst., forge 
pig was raised M. 3 p.t.; iron for steel making, M. 4 p.t.; 
spiegeleisen, M. 5 p.t.; hematite, M. 3; foundry pig, No. 1, 
M. 1.50 to M. 3; and foundry pig, No. 3, M. 1 to M. 1.50 p.t., 
according to the place of consumption, The condition generally 
of the manufactured iron trade may be termed satisfactory, and 
there are prospects of a lively and sound spring business being 
done. ‘The sales of the Steel Convention in January of this year 
are estimated at 181,000 t., as compared with 175,089 t. in 
December, 1911; railway material, 177,000 t., as compared with 
170,547 t. in December ; sectional iron, 117,000 t., as compared 
with 122,636 t.; on the whole, 475,000 t., as compared with 
468,272 t. in last month. 


Production of Pig Iron. 

According to official statements made by the Union of 
German Iron and Steel Masters, the production of pig iron in 
Germany, including Luxemburg, was for January of this year 
1,327,749 t., as compared with 1,378,526 t. in December, 1911, 
and 1,320,685 t. in January, 1911. Output of the different 
sorts of pig iron was as under :—Foundry pig, 245,333 t., as 
compared with 272,114 t.; Bessemer, 28,555 t., as compared 
with 29,031 t.; basic, 867,371 t., as compared with 819,397 t.; 
steel and spiegeleisen, 186,519 t., as compared with 144,775 t.; 
forge pig, 44,971 t., as compared with 55,368 t. in the same month 
last year. 


The Coal Market in Germany. 

Engine fuel has continued animated, whereas house fuel 
has shown a falling off in demand. Official figures are now 
available concerning the German coal trade in 1911, and these 
show that the output of pit coal reached 160 million tons. 
Since the year 1890 production in coal was as under :—1890, 
70,238,000 tons; 1895, 79,169,000 tons; 1900, 109,290,000 
tons; 1902, 107,474,000 tons; 1904, 120,816,000 tons; 1905, 
121,299,000 tons; 1906, 137,118,000 tons; 1907, 143,186,000 
tons; 1908, 147,671,000 tons; 1909, 148,788,000 tons; 1910, 
152,882,000 tons ; 1911, 160,742,000 tons. 


Austria-Hungary. 

Not much of interest can be reported from the Austro- 
Hungarian iron and steel market, a moderately good business 
being done in the various departments, while rates are the same 
as previously reported. 


Rising Tendency in Belgium. 

The strongly increasing output in pig iron has not in 
any way influenced the condition of prices on the iron market, 
the upward movement being still noticeable in all branches. 
Production in forge and in foundry pig has been restricted during 
the year now past, while output in basic shows a remarkable 
increase. t week’s business in iron and steel was animated 
and firm, and quotations for the various sorts of pig iron show 
an advance, being as under :—Forge pig, 62f. to 63f. p.t.; basic, 
69f. to 69.50f. ; foundry pig, 69f. to 70f. p.t.; Of 50 existing 
blast furnaces 44 were in blow in the beginning of this year, 
while at the same time last year 39 were in blow out of 47 exist- 
ing. Comparatively little improvement is felt in scrap iron ; 
although there is less underquoting a rise cannot be effected. 
The average quotation is 60f. p.t. for medium sorts. Steel 
scrap, such as is c¢ d by the Si Martin works, has 
realised slightly better prices. An especially good business was 
done in semi-finished steel, and in finished iron numerous con- 
tracts are coming in, the higher quotations being paid willingly. 
Not merely export prices but also inland rates have advanced 
during the past weeks. Present prices are :—Plates, jin., 
88s. to 89s.; 2in. steel billets, 86s. to 87s.; 3in. billets, 84s. to 
86s. p.t. For inland sales advances of If. and 2f. p.t are quoted 
where immediate delivery is required. The bar trade is satis- 
factory, both iron bars and basic bars stand at £5 5s. to £5 6s. 
p.t., f.o.b. Antwerp, while inland purchasers have to pay 137. 50f. 
to 147. 60f. p.t., according to quality. A scarcity in the supplies 
of engine coal is felt in the Borinage in consequence of the 








colliers’ strike ; other districts are gaining thereby, selling at | 


higher prices. Fairly large supplies are coming in from Ger- 
many. Coal for coke making is getting scarcer every week ; 
deliveries in coke are irregular. 





AMERICAN NOTES. 


(From our own Correspondent.) 
New York, January 3lst. 

Tue general outlook is encouraging. Rail, plate, sheet and 
tin-plate mills have about three months’ work ahead. The large 
orders for rails during the past two months have been followed 
by orders for spikes and track supplies to do the work. 
more rail business is hanging back. The largest machine 
order of late is one for thirty steel cranes of 200-ton capacity, 
which went to the Alliance (Ohio)MachineCompany. A Knoxville, 
Tenn., concern will furnish material for twenty miles of bridges 
and culverts for the Louisville and Nashville Road, which is 
double tracking. Rails to lay thirty-two miles of road for the 
Lackawanna will soon be placed. Material will soon be ordered 
for various buildings and lofts in this city. Structural material 
is quieter than usual, but steel plate for general construction 
work, steel cars and ship and boat work is very active, prospec- 
tive orders and the orders for the past two weeks footing up 
about one hundred thousand tons. The large volume of work 
already secured, with the certain business in sight, is imparting 
a tone of confidence which has been lacking for a year or more. 
Tariff agitations are doing some harm, and Congressional investi- 
gations are not conducive to confidence. No serious effort will 
be made to elaborate a monetary system at this session of Con- 
gress for various reasons, one being political, another the chaotic 
state of the public mind on the subject. Activities in railroad 
construction, present and prospective, are affording rail makers 
much encouragement, that eventually their enormous capacity 
of 4,500,000 tons will be fully enga; Enterprise in this direc- 
tion will doubtless be stimulated by the opening of the Canal. 
Shipbuilding is now receiving encouragement from this source. 
Che opening up of Western Canada is also helping lake ship- 
building. Agriculture is creating additional demands in imple- 
ment manufactures, and bar and merchant steel mills have a 
good volume of work. Prices in all lines of iron and steel pro- 
ducts will probably remain close to the present level. No 
reason exists why buyers should look far ahead. Crude iron is 
at its lowest, and owners of many furnaces are anxiously awaiting 
the time to start even at the lowest living margin. Copper 
agencies claim to be sold two months ahead. Electrolytic is 
quoted 14.50 dols. Spot lots of tin are low. Afloat 1415 tons. 
Lead prices are firm at 4.40 dols. bid. Spelter has declined 
10 cents here and at East St. Louis. 








TENDERS AND LireBoATs FoR SuBMARINES.--A photograph 
has been sent to us of one of several small double-skin collapsible 
boats which Messrs. Courtney and Birkett have designed at 
their Southwick Works and built for use on submarines. These 


boats have, we understand, been tested and accepted by the 
Admiralty. 


Much | 





THE ENGINEER 





BRITISH PATENT SPECIFICATIONS. 





When an ii tion is comm ted from abroad the name and address 
of the Communicator is printed in italies. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specijications may be obtained at the Patent-ofice Sale Branch, 
25, thampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date givenis the date of application ; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. © 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of the Patent. 








STEAM ENGINES. 


14,927. June 26th, 1911.—IMPROVEMENTS RELATING TO Dis- 
TRIBUTING VALVES FOR STEAM ENGINES, Johann Stumpf, 
of 33, Kurfiirstendamm, Berlin, W. 

This engine is of the type associated with the patentee’s name, 
wherein the exhaust takes place through piston-controlled ports 
A. ‘The invention relates to the manner of operating the steam 
These valves are shown at B, and are pressed on 
When the valves open steam is 


inlet valves. 
to their seats by springs. 


N°14,927. 





admitted from the spaces C through the ports D into the cylin- 
der. The valves are provided with elongated stems E grooved 
for lubrication and packing purposes, and arranged parallel to 
the axis of the cylinder. A horned lever F projects down 
between the ends of the stems. Between the horns of this lever 
a roller mounted on the end of an arm G works. The recipro- 
cation of this arm by any suitable gear causes the valves B to 
open and close alternately. The valves B may be of the balanced 
type, as shown in the second figure.—January 24th, 1912. 


INTERNAL COMBUSTION ENGINES. 


3113. February 7th, 1911.—ImMPROVEMENTS RELATING TO 
INTERNAL CoMBUSTION’ Engines, C. H. T. Alston, 17, 
Queen’s-road, St. John’s Wood, London, N.W., and P. T. 
Houston, 4, Lloyd’s-avenue, London, E.C. 

This is a two-stroke cycle, double-acting gas engine in which 
the air and mixture are supplied by a pump. The pump is con- 
nected by two pipes A B to chambers C D, one at each end of the 
working cylinder. Each chamber C D is in communication with 
an air prpe E F, non-return valves being provided at G H. The 
pump is provided with gas ports J in communication with a gas 
supply pipe K. Lis areversing valve. The action is as follows : 
—As the pump piston rises from the position shown air is drawn 


NO31I3. 





into the pipe A from the air pipe E. As soon as the pump piston 
uncovers the ports J gas flows into the pump cylinder. When 
the pump piston has reached the top of its stroke the pipe A 
will contain a layer of gas at the end nearest the pump and a 
layer of air at the other end. The descent of the pump piston 
takes place synchronously with the scavenging stroke of the 
working piston for its lower side. The layer of air in the pipe A 
is therefore delivered into the working cylinder so as to clear 
out the waste gases. As the pump piston descends still farther 
the gaseous layer at the lower end of the pipe A is delivered into 
the working cylinder and there constitutes the charge. The 
opposite end of the cylinder is supplied in the same way but in a 
different phase.—January 24th, 1912. 


DYNAMOS AND MOTORS. 


1252. -January 17th, 1911.—Procerss ror OBTAtnine RAPIDLY 
THE ESTABLISHMENT OF THE VARIATION OF THE ELECTRO- 
MOTIVE ForcE OF A DYNAMO-ELECTRIC MAcHINE, The 
Société Alsacienne de Constructions Mécaniques of Belfort, 
France. 

The accompanying illustration shows one arrangement 
described in the specification. A designates the dynamo- 
electric machine in which it is desired to produce rapidly a given 
electromotive force. B is the exciting winding (or one of 
the windings of excitation) of this machine, which winding 
receives current from any source C. Arranged in series relation 
with the winding B is the armature F of a voltage increasing or 
reducing dynamo provided with two exciting windings G and H, 
the ampére-turns of which partially or entirely neutralise each 
other when the desired electromotive force is attained at A. The 
winding G is connected to one of the terminals of B and arranged 
in such a manner that it causes F to work so as to increase the 








185 


voltage whilst H, which is connected with the terminals of the 
machine A, has a tendency to cause F tc work so as to reduce the 
voltage. ‘The booster F is always a small machine, and conse- 
quently its windings of excitation only produce a weak self- 
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induction. Besides, one may, in order to reduce this self- 


induction, make use of any well-known process and more espe- 
cially laminate the magnetic circuit. The action of the scheme 


is fully considered. ‘There is also another illustration.—January 

24th, 1912. 

9856. April 24th, 1911.—IMPROVEMENTS RELATING TO ELEc- 
TRIc Moron GENERATORS, The Electric and Ordnance 


Accessories Company, Limited, Manchester, and Harold 
Vincent Bowen, of Chester-road, Aston, Birmingham. 
The invention refers to motor generators having compound- 
wound generators of that type wherein the series field winding 
of the generator is excited by the armature current of the driving 
motor, the winding being connected in series with the motor 
armature ; this arrangement allowing of a number of compound- 
wound machines being run in parallel without the use of equaliser 
connections and without the usual troubles attendant upon the 
running of compound generators in paraliel, such as the flowing 
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of a reverse current from one machine to another in the event 
of the voltage or output of the one falling below that of the 
other. Each driving motor A is connected directly across 
the supply mains B, the shunt excitation winding being 
indicated at C. The generator D which is directly driven 
by the corresponding motor A, has its armature connected 
across the output mains E. The field magnets are wound so as 
to give constant vol at varying loads. The windings con- 
sist of a separately excited shunt winding F connected according 
to the present invention across the supply mains ; and, in addi- 
tion, a series winding G which is connected in series with the 
armature A of the motor.—January 24th, 1912. 


SWITCH GEAR. 


8205. April Ist, 1911.—ImPROVEMENTS RELATING TO ELECTRIC 
Swircues, Crrcuir BREAKERS, AND THE Like, David King 
Morris and George Anslow Lister, both of Carlton Works, 
Lockhurst-lane, Coventry. 

A pair of tension strips A connecting together the movable 
contacts B on the switch arm C are deflected in an outwi 
direction, and between the central portions a forked catch lever 
D is pivoted on the switch arm. The lever is adapted to co- 
operate with an actuating lever E connected to a handle F, 
which latter (i.e., E and F) are secured in the closed position b 
a spring or other catch. Between each side of the catch lever 


| and the adjacent tension strip is mounted a strut piece G, which 


is hinged or adapted to abut in recesses in the sides of the parts 














and is capable of swinging through a certain distance on either 
side of a line perpendicular to a chord joining the ends of the 
tension strip. Assuming the catch lever and the actuating lever 
to be engaged, the strut on each side of the catch lever is in such 
an angular position that it retains the cross pin H on the catch 
lever in engagement with the actuating lever under the action 
of the thrust imposed on it by the tension member. The switch 
arm can therefore be closed and held in the closed position by 
the spring catch which operates on the actuating lever. In the 
event of the thermal elements being sufficiently extended by the 
current, the pressure on the ends of the struts becomes sufficiently 
relieved to permit the catch lever to be swung by any convenient 
spring out of engagement with the actuating lever, so that the 





switch arm is thereby released and permitted to be opened by 
the usual springs.—January 24th, 1912. 
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AERONAUTICS. 


12,740. May 26th, 1911.—IMpRovEMENTS 1N PROPELLERs, | January 24th, 1912. 
Henri Coanda, of 15, Avenue Mercedes, Paris. 

This is a curious invention. Briefly put, it is a turbine-like 
propeller comprising inlet orifices A, movable blades B, and 
outlet orifices C. The arrows indicate the course of the fluid 
through the propeller. The blades B are mounted on a plate D 
driven directly or through gearing E from the motor. There 


aay . TP! 7 : = "1 op Rewer 
are guide blades F arranged in the mouth of the propeller. In FOR DiscHARGING ASHES, CLINKERS, AND OTHER REFt SE 
° 8 ore FROM Suips, L. S. Palen, 26, Old Queen-street, London, S.W. 


This ash ejector consists of a hopper A, oscillating valve B, 


SHIPS AND BOATS. 
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N°20)09 A 

















| charge nozzle. The feature of the invention seems to be the 

| form given to the discharge nozzle and the provision of a water 

| pipe F, which will assist in the discharge of the ashes and pre- 
vent the valve B from becoming choked. Modifications are 
also deseribed.—January 24th, 1912. 





order to increase the efficiency of the device, the fluid is arranged 
to be heated when passing through the inlet orifices A. This | 
heating may be effected either by the cooling water or by the | 
exhaust gases from the motor. The propeller is, we believe, 
primarily intended for aeronautical work, but its use for marine | 
purposes and for motor car propulsion is also hinted at. The 
inlet orifice may be throttled to produce a variable speed. The 
propeller reversed can be used as a brake for motor cars.— 
January 24th, 1912. 


MISCELLANEOUS. 


10,887. May Sth, 1911.—-IMPROVEMENTS IN SPANNERs, G. R. 
Smithson and Co., Limited, Cannock-road Works, Wolver- 
hampton, and Thomas Williams, of the same address. 

This spanner is composed of two dished halves riveted together, 
14,926. June 26th, 1911.—IMPROVEMENTS RELATING TO HELI- 
COPTER FLYING Macuines, E. J. Bigourdan, of Charente- 
Inférieure, France. Ne} 
This helicopter is composed of two concentric circular planes a 
rotating about a fixed spindle A. The circular planes are shown 
at B and C, and are helicoidal. Each plane is mounted in circu- 
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N° 14,926. 























| 
lar frames D, E. Gearing of a suitable nature is arranged to 
turn the planes in opposite directions. It is claimed that the | 
arrangement overcomes the instability of the ordinary helicopter. | Each dished end is cut to suit a different size of nut, so that one 
—January 24th, 1912. | spanner can be applied to four different nuts.—January 24th, 
1912. 








TRAMWAYS AND RAILWAYS. 


5535. March 6th, 1911.—Dervice ror AuTromatTicaLty InpI- 
CATING WHEN THE BRAKES AND DRIVING POWER ARE 
SIMULTANEOUSLY APPLIED TO AN ELECTRIC CAR OR OTHER 
VEHICLE, William Randall Elliott, 8, Cowper-avenue, East | 
Ham, Essex. | ee . —" ae . >» 2, Fy | 

One method of applying the device is illustrated. A cast iron 1,013,153. Cray Gun, F. H. N. Gerwig, Pittsburgh, Pa.—FPiled 

switch box A is bolted under the platform of the car. The! , September Sth, 1911. 

spring-operated plunger C presses against the brake spindle B,| This patent is for an apparatus for stopping furnace tap holes 

keeping it against the front of the hole D in the bush E, the hole | Comprising @ clay gun, a movable supporting arm, to which the 

D having a clearance of about 3.in. When the brakes are | /@y gun is secured, a stationary support, on which the support- | 

applied the spindle B moves across the hole D, operating the | 8 @F™ 1s movably mounted, means for moving the supporting 

| arm vertically on the stationary support and means on the sta- 


| 
| 
| 
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SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 








N° 5535 
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switch contained in A. Should the controller be in the “‘ on” | , . 

position, this is at once indicated by lamps lighting. The earth | tionary support engaging the supporting arm whereby the sup- | 
connection is taken into switch box A, from there to lamps K, K, | porting arm is swung axially around the axis of the stationary 
through fuse F to motor resistance H and controller wire G. | support when the supporting arm is lowered on the stationary 
Another method would be to operate the switch by connecting | support to thereby move the clay gun into operative position 
it mechanically to the brake chain or other convenient moving ! in front of the furnace tap hole. There are seventeen claims. 





20,109. September llth, 1911.—IMPROVEMENTS IN APPARATUS 


| discharge nozzle C, and stop valve D. Water under pressure | 
| is supplied by the pipe E to the annular orifice round the dis- | 


Fes. 16, 1912 





part of the brake mechanism. The connecting link would have | 1,013,317. Exastic FLiurp Tursine, F. Samuelson, Rugby, 
to be adjustable to allow for the wear of the brake blocks.— ) 


England, assignor to General Electric Company, a Corporation 
of New York.-—Filed April \st, 1911. 
| This is a combined high and low-pressure turbine, a diaphrag, 
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being used to constitute a second chamber. There are seven 
| claims. 





1,013,339. LNcLINABLE PUNCHING Press, A. N. Verdin and 
} W. H. Kappes, Glendale, Ohio, assignors to Verdin, Kappes, 
and Verdin, Cincinnati, Ohio, a firm.—-Filed September 30th, 
1910. 
The upper and lower portion of the frame are hinged together 











so that the punch can be inclined at will from the vertical. 
| There are seven claims, mostly for details 


1,013,771. Locomotive, G. R. Henderson, Philadelphia, Pa., 
assignor, by mesne assignments, to the Baldwin Locomotive 
Works, Philadelphia, Pa., a Corporation of Pennsylvania. 
Filed June 12th, 1911. 

This patent is for the combination in an articulated locomotive 
of a series of frames pivotally connected ; driving wheels sup- 
porting each frame ; cylinders carried by each frame and through 
which the wheels are driven ; a boiler extending over the forward 
and the intermediate frames; a tender mounted on the rear 
frames ; pipes supplying steam from the boiler to the cylinders 
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on the intermediate frame ; pipes extending from the exhaust 
space of said cylinders to the steam space of the cylinders on the 
forward and rear frames; an exhaust pipe leading from the cylin- 
der frame to the stack of the locomotive and a pipe extending 
at the end of the tender and communicating with the exhaust 
space of the rear cylinders. The tender, it will be seen, is fitted 
with cylinders. There are six claims. 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Tue address of Ernest Bickersteth Fry, Limited, has been 
changed from 4 and 6, Victoria-avenue, Shipley, Yorks, to 
110, Pratt-street, Great College-street (near St. Pancras Station), 
London, N.W. 

Mr. T. H. Drypen has resigned his position with S. Fox and 
Co., Limited, Stocksbridge Works, near Sheffield, to take up 
the commercial management of the Skefko Ball Bearing Coim- 


| pany, Limited, Luton. 


WE are asked to state that Mr. L. Serraillier, manager, and 


| Mr. R. W. Vawdrey, chief engineer, of the Indented Bar and 


Concrete Engineering Company, Limited, have been appointed 
directors of that company. 

Tue Trran Packtnc Company has changed its address from 
2 and 3, Tower Royal, Cannon-street, London, E.C., to Dun- 
stable, and all communications should now be addressed to 
Titan Packing Company, Dunstable, Beds. 

C. Ister ANDCo., Limited, of Bear-lane, Southwark-street, 8S. E., 


| have established a branch of their business at 58, Summer-row, 


Birmingham. The telegraphic address is ‘‘ Waterspout, Bir- 
mingham,” and the telephone number 5955 Central. 

WE are asked to state that Mr. Sherard Cowper-Coles has 
entirely severed his connection with the Cowper-Coles Engineer- 
ing Company, Limited, and has removed to new offices and 
laboratories at 1 and 2, Old Pye-street, Westminster. 

Mr. ALFRED Scuwartz has resigned the Professorship of 
Electrical Engineering in the Manchester University and the 
School of Technology on his appointment by the President of 
the Board of Education to a Staff Inspectorship in Engineering 
under the Board. The resignation dates from March 31st next. 
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THE GREEK MARKET FOR MACHINERY. 





OPENINGS FOR BRITISH TRADE AND HOW IT MAY 
BE BEST PROCURED. 
(By our Special Commissioner.) 
AtHENS, February 9th, 1912. 

OncE the political atmosphere has cleared—and 
it is appreciably clearing day by day—an immense 
industrial future awaits the kingdom of Greece, the 
possibilities of which are little understood, and 
certainly not at all appreciated, in other European 
countries. 

The name of modern Greece has been so long asso- 
ciated with border wars, with neighbouring disturb- 
ances, and with internal revolutions, that little atten- 
tion has, or could have, been paid to the development 
of its undoubtedly rich natural resources ; but since 
the days of its final emancipation from Turkish 
control in 1897, the country has enjoyed the advan- 
tages of no such competent government as that 
which exists to-day. 

Apart from the fact that the members of Mr. E. 
Véniz¢los’s Administration are all men of eminence, 
and most of conspicuous ability, there is not one 
among them but may be considered as absolutely 
free from any suspicion of corruption or of seeking 
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inay be met with; but to avail themselves to the 
fullest extent of the opportunities which this market 
undoubtedly offers—and will in the near future offer to 
an even greater, degree—manufacturers must consent 
to abandon their present archaic methods of business, 
and come more freely into line with the manufacturers 
of other and more enterprising countries. 

As an illustration of my meaning, I cannot perhaps 
do better than quote one out of many instances which 
have come to my knowledge during my _ recent 
travels in Greece. The prominent agricultural ma- 
chinery manufacturers and importers, M. C. Stamato- 
poulos and Sons, of Volo, Thessaly, who are also 
agents for a number of foreign manufacturers of 
various kinds of machinery, called my attention to 
the inconvenience of British firms’ business methods 
as compared with those of German houses. Whereas 
the former objected to incur even the expense of 
despatching a mechanical engineer to Greece for 
the purpose of erecting and explaining to purchasers 
the manufacture of their particular class of threshing 
machinery, for which there was likely to be a sub- 
stantial demand, the different German houses not only 
promptly sent a representative, but consented to his 
remaining in Greece for a period of twelve months in 
order to place his services at the disposal of all who 
required them ; and this, be it remembered, at a time 
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customary ‘ ancient history ’ published periodically 
sometimes by the British Board of 'Trade and at others 
by the Foreign-office. 

The particular Greek firm of importers above referred 
to (M. C. Stamatopoulos and Sons) has not only a 
| large manufactory and agency of its own in Volo, 
the principal town in Thessaly, but it has important 
branches established in Kaditza, Trikkala, and Athens 
(Greece), as well as in Salonika and Smyrna (in 'Tur- 
key). In addition, it possesses something like 300 
different agents scattered throughout the near Kast, 
all of whom might easily serve to open up channels 
for new business in connection with British machinery 
and implements. 

Nevertheless, it is upon this firm of undoubted 
financial standing that the Sheffield house imposes 
terms which call for “* cash payment, less 2} per cent.,”’ 
for aconsignment of goods worth no more than 4471. ! 

That the Greek firm’s own manufacturing business 
is of some consequence may also be inferred from the 
fact that it disposes of between 12,000 and 15,000 
agricultural machines of different kinds during the 
course of the year. ‘The principal (M. Stamatopoulos) 
assured me that during the seventeen years that he 
had acted as manager of the firm he had not seen more 
than one or two English commerical travellers in 
the course of a twelvemonth, whereas scarcely a day 





personal interest, two vices which, it is alleged, have 
been somewhat freely indulged in by past Administra- | 


tions; contention it is to be feared that is urged 
with some justification. 

lt must be understood that Greece is essentially 
an agricultural country, and it is in this direction 
especially that its future great development affords 
so excellent and so attractive an opportunity for the 
investment of foreign capital, as well as for foreign 
co-operation generally. A recent tour made through 
the principal agricultural provinces of ‘Thessaly, 
during which period of travel I was enabled to visit 
some of the largest private estates, as well as various 
small properties which are held by peasant owners, 
has convinced me that there exist great possibilities 


for agricultural development, and, consequently, for | 
the introduction of modern appliances, as well as for | 


the scientific application of irrigation. In this 
latter direction the Government has already made 
some important steps, having obtained the consent 


of the Chamber of Deputies to the expenditure of some- | 


thing like 50,000,000 drachmwz (= £2,000,000  ster- 


ling) upon a complete and extensive system of irriga- | 


tion. 


It may be pointed out that Thessaly is a vast and | 


almost completely flat plain, rightly considered one 
of the richest 
the kingdom of Greece. This province became 
Grecian territory only in 1881, the cession of ‘Thessaly 


and part of Epirus by the Empire of Turkey having | 


been brought about as the result of the ‘* Conference 
of Constantinople.” 

To the casual observer's eye, the plain of Thessaly 
may appear both monotonous and uninteresting ; 
but, as a matter of fact, from an agricultural point 
of view it is one of the most promising territorial 
possessions of modern Greece. The wide-spreading 
treeless plain is bounded on the west by the Mavro 
Vouni, or ‘* Black Mountain,”’ known in ancient times 
as Kynos Kephalae, or ‘‘ Dog’s Heads,” and famous 
as the spot on which was fought, in B.c. 197, a decisive 
battle between the Romans and King Philip V. of 
Macedon. Almost in the centre of this plain, and 
indicated by a bright blue streak, is the immense Lake 
of Carla, the Boibeis of the ancients. The whole 
of this territory, I understand, is capable of high 
agricultural development ; and certain it is that its 
tobacco, which fetches the highest price ; its cotton, 
which excels in purity and yield that of Egypt; 
and its grain, which is among the largest-eared and 
finest quality to be found in Europe, are grown here 
under the most primitive conditions. It is in connec- 
tion with Lake Carla that the great irrigation scheme 
to be undertaken by the Government will be carried 
out, 

Although at the present time it must be admitted 
that the population of this district is far too small 
to enable agriculture to be undertaken upon anything 
like the seale anticipated, it is believed, and 1 think 
with good reason, that so soon as the irrigation scheme 
projected by the Government matures, and the vast 
hessalian plain becomes, as it undoubtedly will 
become, the agricultural centre of Greece, there will 
be no lack of population, since emigrant Greeks will 
return from all quarters of Europe, where they 
are now scattered, and from the United States of 
America, where some half a million are believed 
to be living, in order to cultivate this, their own, 
productive land. 

Here, then, there should be an excellent field for 
the products of British manufacturers of agricultural 
machinery and implements, for which an almost 
unlimited market will soon be found. That British 
machinery is not unknown in Greece is clear from the 
fact that for the last thirty years some few among 
the leading British manufacturers have been repre- 
sented. For example, Marshall, Sons and Co., 
Limited, of Gainsborough, have two agents in this 
‘ountry, and Clayton and Shuttleworth, Limited, 
of Lincoln, are represented by one prominent house. 
The manufactures of Ransome, Sims, and Jefferies, 

Imited, of J pswich, and, to a smaller extent, those 
of Ruston, Proctor and Co., Limited, of Lincoln, 


if among the latest—acquisitions of | 


when not a single machine of German manufacture 
had actually been sold in the country. 

My informant assured me that he was actually 
compelled to journey to England himself and _ per- 
sonally interview the firm which he represented, in 
order to induce it to send out a mechanical engi- 
neer to study the character of the country, and so to 
modify the construction of its threshing machines, 
which his house desired to import. In the end, the 
British firm referred to despatched, as mentioned, an 
engineer ; but this individual remained in the country 


was sent to live in the country for an extended period. 

Apart from their objection to responding to local 
requirements in the character of the things which 
they manufacture, British firms, it would appear, | 
still turn their faces severely against the granting of 
credit ; in many cases, however, the risks of incurring 
| financial loss are reduced to a minimum. 


British firm in Sheffield for the amount of 447f. 
| (£17 17s. 6d.), the articles supplied being certain 
small agricultural implement parts, and the other 
At the 
foot of the British firm’s invoice is inscribed, ‘ Pay- 


| being from a German firm in Mannheim. 


London.” 
heim, is for an amount of 16,850 marks (£842 10s.), 
and here the arrangements for payment are as follows : 

—One quarter of the amount after six months, one- 
quarter after twelve months, one-quarter after 
eighteen months, and the final quarter after twenty- 
four months. Thus for an immeasurably more impor- 
tant transaction the German house grants a credit 
extending over two years, against a cash payment 
demanded by the British firm. This case is typical 
of the experience of the native importers of this 
country ; and surely it can only be a question of time 
till British manufacturers, excellent as the quality 
of their products undoubtedly is, find themselves 
passed over entirely in favour of their more amenable 
Teutonic rivals. 

Upon inquiry, I also find that, in spite of the hand- 
some amount of credit which German houses accord 
to Greek importers, there has not been a single in- 
stance of their having lost anything by this extension 
of credit. Glancing at the various accounts which 
have been unreservedly submitted for my inspection, 
it is obvious that the Germans have gained custom 
enormously during the past few years; their goods 
may be met with in practically every hardware store 
throughout the kingdom. It may be remembered 
that in commenting recently upon general trade 


only a few days, whereas the German representative | 


I have before me two invoices, one submitted by a | 


ment cash on receipt, less 24 per cent., by cheque on | 
The second invoice, from a house at Mann- | 


had gone, or goes by, without at least one representa- 
tive of some German house calling upon him. My 
informant was kind enough to allow me to look 
| through his account books, from which he likewise 
| permitted me to make the following extracts :— 

| The total value of transactions carried out during 
| 





the year 1910-1911 with foreign manufacturers of 
agricultural machinery and appliances was :— 





| Francs. 
| German firms .. .. «. «+ «+ 300,900 
| British a we we ‘ol oe ee 
| Austrian ,, 5 tng) Sot, Seek Sean” ee 
Belgian ,, acid =u sane! tabs 90,000 
ee ee ee 30,000 
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Greek industrial establishments 
which L have lately visited have been the mills and 
factories of Messrs. Glavanis Brothers, Messrs. C. 
Glavanis and M. Kajajis, and Messrs. Mourtzoucos, 
Sigaras, Levy and Co. There are several flour mills 
in the town of Volo, three of which are owned by 
Messrs. Glavanis Brothers, and which combined are 
capable of turning out from 45,000 to 50,000 okes 
(1 oke = 2-750 Ib.) of flour per day. The machinery 
|of all three mills is of Swiss manufacture (made by 


Among the other 


| Millot, of Ziirich), and I am told that the firm proposes 
to erect a fourth mill in the town, which, it is thought, 
will also be equipped with Swiss machinery. ‘The 
proprietor, at least, is acquainted with no other manu- 
facturer who can compete either in price or terms 
with the firm of engineers in Switzerland. Messrs. 
C. Glavanis and M. Kajajis, agricultural machine 
manufacturers, own a well-equipped factory in Volo 
in which a fair assortment of British machinery may 
be seen in operation. Among the makers may be 
indicated the following firms :—Messrs. Pollock and 
Maenab, of Hyde, near Manchester; Mr. Chas. Booth, 
of Liverpool ; and Messrs. B. and 8. Massey, Limited, 
of Openshaw, Manchester. 

The Volo firm carries on an extensive business in 
agricultural machinery and implements of various 
kinds, but especially in light ploughs, for which there 
is a great demand, and of which between 4000 and 
5000 are exported from Greece annually to Turkey in 
Europe and in Asia Minor. 

Messrs. Glavanis and Kajajis act also as agents 
for Messrs. Marshall, Sons and Co., Limited, of Gains- 
borough, whom they have represented since the year 
1883, and for whom they have sold altogether some 
sixty thrashing machines, amounting in value to 
about £60,000. 

Although the machinery in the cotton spinning and 
weaving mills of Messrs. Mourtzoucos, Sigaras, Levy 





conditions in Bulgaria, Servia, and Austria-Hungary, 
L called the attention of your readers to a similar 
state of affairs existing in those countries. If the 
German Consular ‘Trade Reports be studied with 
care and attention, it will be further realised how 
greatly our Teutonic competitors have outdistanced 
British houses in these countries. Instances such as 
I have cited sufficiently afford an explanation why ! 
The necessity of treating with more leniency and 
consideration the large importing houses of this country 
is apparently not realised by our home manufacturers. 
Not alone are they as a whole entirely ignorant of 
the financial standing of these establishments, but 
there exist no means, unfortunately, either official 
or non-official, by which such ignorance can be en- 
lightened. On the other hand, German manufac- 
turers, as above indicated, not only despatch their 
own capable and energetic representatives to this 
country for the purpose of pursuing trade investiga- 
tions and, incidentally, making themselves personally 
acquainted with the principals of the large importing 
houses, but the German Commercial Trade Bureau, 
which is a semi-official institution with its head- 
quarters in Berlin, publishes frequent and usually 
very complete actounts of the various markets of 
the world, the information therein contained being 
—as is that of the United States Bureau of Statistics— 
open to all who care to avail themselves of it. More- 
over, this information is quite up to date; very 














different, indeed, both in character and utility to the 
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| and Co., of Volo, is mostly of German or Belgian origin, 
| the spinning installation is exclusively of British 


manufacture, being by George Hattersley and Sons, 
Limited, of Keighley. The output of these mills is 
valued at 1,000,000f. per annum. 

In Livadia, the principal town in Boeotia, I was 
also afforded an opportunity of visiting some of the 
woollen and cotton spinning mills, and while, for the 
most part, the machinery was of German and Belgian 
manufacture, the installations of the two largest 
cotton mills—of which there are seven in the town— 
included machinery from the shops of Lord Brothers, 
of Todmorden, near Manchester; Curtis, Parr and 
Madley, of Manchester; and Brooks and Doxey, 
Limited, also of Manchester. The machinery of the 
largest of the seven flour mills in the town was of 
American origin, having been supplied through the 
agency of S. Howes, of 64, Mark-lane, London, E.C. 
The mills in Livadia are worked by hydraulic power, 
the water used coming from the famous springs of 
Lethe. 





Ir is reported that the tunnel continuing the Jungfrau 
railway from the Eismeer station to the Jungfrau Joch 
‘* saddle,’ which is 11,400ft. above sea level, was 
pierced at a quarter to six last Wednesday morning. The 
tunnel emerges only about 2000ft. below the summit of 
the mountain, and it is expected the railway to the summit 
will be completed in about three years from now 
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EXPERIMENTS ON FIRE-BOXES, TUBES, AND 
STAYS. 
By ROBT. WEATHERBURN. 
No. I. 

THE following experiments, instituted and made by 
the writer, on the fire-box and tubes of a first-class 
express passenger locomotive under ordinary condi- 
tions of work, although dating back to the year 1895, 
—and those on copper stays and staying some 
seven years later—-may be of interest, more particu- 
larly as these parts of the locomotive have been the 
subject of much research and controversy during the 
last few years. The writer ventures to think that 
their value is in no ways impaired by the lapse of 
time, as the all-round conditions, pressure alone 
excepted, are more or less those of to-day. His 
opinions may or may not be accepted, but at least 
they possess the advantage of many years’ close obser- 
vation and practice. Heat, pressure, and water, 
largely assisted by design and mechanical agency, 
are responsible for the trouble experienced. Pres- 
sures within 200 Ib. are right in the order of economy 
and efficiency. Yet the shape and strength of 
material used to secure a substantial and lasting 
effect too often defeat that end. The jin. and }in. 
thickness of fire-box plates along with the lin. dia- 
meter and 4in. pitch of stays is sufficient. The jin. 
or j¢in. thick tube plates is also sufficient when pro- 
perly designed; anything thicker will inevitably 
buckle and warp in time under the fiery impact of 
incandescent gases often centralised, and even when 
under the best draught conditions not properly 
diffused—as will be shown afterwards. The differ- 
ences of temperatures between the fire and water sides 
of plates are productive of stresses, punishing in pro- 
portion to the thickness of plates both by wasting and 
distortion. These stresses are again aided by the 
intrusion of others which add to the burden, producing 
elongation in the direction of the least resistance. 
Trregular firing and working produce irregular tem- 
peratures. Deep fire-boxes are less 


thick fires, which with some coals are needful, it is | 


often the case that a portion of the tube plate is 
bathed in flame, which is drawn into the tubes between 
each beat ; this periodical plugging and withdrawal 
causes a rise and fall of temperature on the tube plate 
and tubes in absolute unison with the action of the 
exhaust. Let us suppose a tube plate subjected to 
such high temperatures for the first time, the fire side 
would expand, thus sensibly increasing its area, but 
finds itself from the first in active conflict with the 
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Fig. 1i—DISTORTION AND ENLARGEMENT OF TUBE PLATE 


water side, which is at a much lower temperature, in 
addition to which it is opposed by the stiffness of its 
flanges, which at a lower temperature bind it on sides 
and top, but the greatest resistance that the expanding 
plate meets is the first vertical rows of stays to right 
and left; these, though intended to take a tensile 
stress and prevent bulging are now under compression 
—unless placed at least 64in. to 7}in. from the root of 
the flange—thus preventing the free movement of the 
tube plate when expanding, and eventually producing 
the acute hingeing and distortion between them and 
the tube plate flange. 

The combined resistance places the expanding 
plate under compression. Unaided these conditions 
are favourable to buckling or convexing on the fire 
side, but added to these is the expansion of copper or 
brass tubes acting in the same direction, and, as is 
unfortunately too often the case, from the base of an 
inflexible smoke-box tube plate and assisted by the 
steam pressure between the tubes. 

If the crown of the fire-box is provided with sling 
stays, which freely allow for upward and horizontal 
expansion, the tube plate from that source would only 
meet with the resistance from steam pressure and the 
lengthening of the fire-box, plus the stiffness of the 
flanges ; but if the box be mounted with girder stays their 
influence must be considered, binding the top plate in 
the most rigid manner, and if the topmost row of tubes 
be pierced too near the bend of the flange, then the 
acute hingeing action caused by the expanding crown 
sheet and tubes acting on an inelastic part will even- 
tually produce a fracture extending through their line. 
But few years’ repetition of such is required to destroy 
the firebox’s stability and render its removal necessary. 
In order to explain, Fig. 1 shows the distortion across 
from R to Land Figs. 2 and 3 the vertical distortion of 
the tube plates. The first shows the bending in of the 
side flanges caused by the resistance of side stays, &c., 


subject to | 
extremes than shallow ones, for with the latter with | 


to enlargement, and the writer found that the tube 
plate had become jin. larger across than its original 
size. 

The enlargement of area was solely due to mechani- 
cal agencies, ¢.e., expanding and re-ferruling of tubes, 
many of the tube holes being fully jin. larger than 
the original size—tube plate seven years old. 

As the foregoing notes have been more general than 
specific, it will now be necessary to explain more fully 
the nature and action of those causes which produce 
deterioration. 

As previously stated, the great range of tempera- 
ture in locomotive fire-boxes when working on roads 
which vary much in inclination, makes it difficult to 
establish the mean most usually obtained. It will 
be proved later on to be a question of firing as well as 
quality of coal. Although many isolated experi- 
ments have been made, the results hitherto have been 
neither conclusive nor satisfactory. 

The Admiralty experiments* on wrought iron tube 





Fig. 2—WAVY DISTORTION OF TUBE PLATE 


plates and tubes were of a valuable character so far 
| as they went, and amongst them Mr. (now Sir John) 
Durston gave the mean results of eight sets of records 
of experiments made on the tubes of a marine boiler, 
to ascertain the fall of temperature of the gases 





| passing through. With a temperature of 1644 deg. | 


| Fah. in the combustion chamber the gases fell to 782 


| deg. Fah. in the smoke-box, or less than one-half— | 


| after passing through 6ft. 8in. tubes—the boiler being 
worked normally. With another trial under forced 


found to be about 750 deg. Fah., whilst that of the 
combustion chamber varied from 2500 deg. to 2700 
deg. Fah. Unfortunately, the temperature of the 


was about one-half, as other experiments with greasy 
| water gave about that proportion. 





| 


| through 6ft. 8in. length of tube, which is somewhat 
more than one-half the length of that of a main line 





Fig. 3—CRACK THROUGH TOP ROW OF TUBES 


locomotive tube, which averages 11ft., it would be only 
reasonable to suppose that at about that length—1Ift. 
—the temperature would have fallen to a little more 
than half the latter figures. It is asserted that experi- 
ments with the pyrometer have registered as high a 
temperature as 900 deg. Fah. in the smoke-box on a 
boiler fitted with 11lft. tubes 12in. diameter. This 
should indicate a temperature in the fire-box in excess 
of anything obtained by Mr. Durston ; certain it is 
that temperatures of 2000 deg. Fah. are daily occa- 
sionally reached in the fire-boxes of first-class express 
locomotives in this country. Cast iron fire-bars are 
at once melted if lifted up beyond the range of setting, 
and cast iron shields to protect mid-feather flanges 
are at times partially melted a considerable distance 
from the fire, which proves the temperature to be at 
times 2786 deg. Fah. 

The Admiralty experiments went to show that with 
a temperature of 2500 deg. to 2700 deg. Fah. in the 
fire-box the iron or steel tube plates at certain places 
attained a temperature of from 750 deg. to 1060 deg. 


* See paper read before the Institution of Naval Architects, March 23rd, 
1893. 








draught the temperature at tube plate surface was | 


smoke-box was not obtained, but no doubt the heat | 


Now with a com- | 
| bustion chamber temperature of 2500 deg. Fah. show- | 
| ing a falling off of 1250 deg. Fah. in the smoke-box | 


ds 
Fah., falling at places to about 300 deg. Fah., thus 
going to prove that all tubes are not alike operatiy, 
As the foregoing experiments were confined to 
wrought iron or steel tube plates and tubes, thejp 
value to locomotive engineers—who in English prac. 
tice principally use copper—was very limited, it 
therefore became needful to ascertain the action o 
copper plates and tubes under conditions of every. 
day work, for although the difference in conductivity 
of metals is well known, it is neither just nor safe to 
assume those differences in lieu of positive experience 
for the forces brought into play by their expansion 
could not be appraised in their order by any vicari. 
| Ous system, owing to the extra sensitiveness of the 
| material. 
| With this object and following the Admiralty plan 
so far as the tube plate went, the writer bored Jin, 
holes fin. deep between the groupings of tubes in g 
copper tube plate jin. thick, into which plugs of tin, 
zinc, lead and antimony were inserted as shown jn 
| Fig. 4; the holes being most carefully disposed over 
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Fig. 4—DOTS SHOWING POSITION OF TEST PLUGS 


the surface of the plate which receives the greatest 
heat, a few being placed at the sides, the brick arch 
being retained undisturbed. 

To obtain the temperature of the gases entering 
and leaving the tubes, as well as more accurately to 
gauge the difference of temperature on the tube sheet, 
| several strips of sheet iron and brass were inserted 
| edgeways, lin. within ten of the ferrules at the fire- 





| box and into the corresponding end at the smoke-box, 

variously disposed after the same manner as the holes 
|in the tube plate. Each plate carried a small fusible 
plug of either tin, lead, zinc, antimony, brass or copper, 
which was fixed in a hole bored a little above the 
centre and projecting on either side of the plate, so 
| as to catch the hottest portion of the gas stream—see 

Fig. 5. The trains run were in every case heavy 
| quick expresses—speed 54 miles per hour--and the 
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Fig. 5—METHOD OF CARRYING TEST PLUGS IN TUBES 





| highest temperature attained was on a rising gradient 
|of 1 in 200, 19 miles long. The tubes were 1Ift. in 
|length. The results in tube plate were as follows :— 
| In the fire-box tube plate the tin—442 deg.—was 
melted out of every hole both at the middle and sides; 
the lead plugs in the holes a little above the centre 
were melted—612 deg.—but those in the sides were 
intact; the zinc and antimony were, of course, un- 
melted. The condition of the fusible plugs fitted in 
the plates inserted in tubes were as follows :— 

Tin, lead, zinc and antimony all disappeared, the 
brass plugs—1834 deg.—of two different kinds, 
namely, 3;in brass wire and ordinary gun-metal, 
were melted in those tubes which were a little above 
the middle of the tube plate, but only partially melted 
elsewhere, At every repetition of the experiment 
the results were the same. The coal used was bitu- 
minous of good quality. 

It will thus be seen that the highest temperature 
of the fire-box tube plate was 612 deg. Fah., and that 
only over about two-thirds of its area, The melting 
of the brass plugs and the partial melting of others 
fitted into ferrules proved the temperature of the 
entering gases to be about 1834 deg. Fah., whilst 
the melting of the zinc and lead only in the tubes at 
the smoke-box end proved the issuing gases to be 
between the melting point of lead, 612 deg. Fah., and 
that of zinc. 736 deg. Fah. Now, as before stated, 
the highest temperature attained was on rising gt 
dients, and as that would only occur four times 1n @ 
journey, it must be treated as occasional. At the 
same time, the following measures were adopted t? 
obtain the temperature of the fire side of the tubes, 
so as to appraise their action. Small recesses wel? 
cut din. deep at the top and bottom of several of the 
copper tubes on the inside, 2}in. from the fire-box tube 
plate, in which tin and lead were properly secur 
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—— 
and made nearly flush with the surface, but after the 
first two trials they were found intact. It then 
pecame necessary to select metals with a lower melt- 
ing point, and recourse was had to Claudel’s Formula, 
namely, an alloy of two of tin to one of lead, which 
melts at 385 deg. Fah., and with Pouillet’s mixture 
of three of tin to one of bismuth, which melts at 
392 deg. Fah.; these were inserted, and only in one 
instance was the 392 deg. Fah. metal melted. The 
3g5 deg. Fah. metal was melted in every instance, 
thus showing that although the entering gases would 
melt brass, yet the surface of the tubes in contact with 
these gases took no higher temperature than 392 deg. 

So far the firing had been skilful, a little and often, 
and the steaming highly satisfactory. The driver 
and fireman were now changed, the method of firing 
of the new men being larger doses and longer intervals 
between, meaning a somewhat deeper fire, the result 
being greater rises and falls of temperature. Both 
alloys were now melted. Pure tin was again inserted 
_melting at 442 deg. Fah.—at the bottom, and an 
alloy of one part tin to one part lead—melting at 
466 deg. Fah.—at the top, the result being that. both 
were melted on the left side tubes, but those on the 
right side were still unfused. 

It was no longer necessary to continue further 
trials, 466 deg. Fah. being the maximum attained, 
and that only on certain portions of draught area, 





| = half-breadth may be taken as a mean and as a fair 
A FURTHER NOTE ON APPROXIMATE | basis to work from, the draught being eight-tenths 
STABILITY. | of the depth as before. With aGM height of — .183, 

By ARTHUR R. LIDDELL, Charlottenburg. the curve of levers, as obtained from the tables— 

THE question, what is a suitable GM height, or| given in THE ENGINEER of December 15th, 1911— 
height of the metacentre of a vessel above her centre | and shown in Fig. 1, will be negative throughout. 
of gravity, admits of and receives many different | If the negative offset at 90 deg. be shortened by .266 
answers, according to size and type of craft under con- | by the raising of the GM height from a negative one 
sideration. General rules have not yet been laid | of .183 to a positive one of .083 and the other offset 
down for it, nor have the principles that underlie its | points be raised in relation to the sines of the respec- 
variations been made clear. As a contribution to-' tive angles, a new curve may be drawn having a 
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Fig. 6—METHKHOD OF CARRYING TEST PLUGS IN SMOKE-BOX 
| 
proving again, if proof was required, that the tem- | 
peratures of tube plates and tubes vary considerably | 
according to vagaries of draught or method of firing. | 
It may be as well to state that the blast pipe and | 
chimney were in centre, and the smoke-box was tight, | 
4in. to Gin, of vacuum being registered in the same. | 
It will thus be seen that methods of firing are 
largely responsible for varying temperatures, for with 
the first set of men no higher temperature could be | 
obtained than 612 deg. Fah. on the tube plate and | 
392 deg. Fah. on the surface of the tubes. With the | 
second set of men and less skilful firing the tube tem- | 
perature went up to 466 deg. Fah., or 74 deg. Fah. 
higher, so the temperature of the tube plate, rising in 
thesame proportion, would be 747 deg. Fah. So far 
accoun thas only been taken of the difference of the 
highest temperatures obtained, but the falls of tem- 
perature would be much greater, and there can be no 
doubt they amounted at times when running with 
steam shut off to hundreds of degrees. One note- | 
worthy fact was the much higher temperature of the | 
tube plate than the tubes in proportion to their thick- 
ness, the tubes being 10 B.W.G. and the tube-plate 
fin. thick. 

The lowness of the temperature obtained in the 
smoke-box-—something between 612 deg. Fah. and 736 
deg. Fah. in comparison with former data—900 deg. 
Fah. and upwards—which were credited to the pyro- 
meter, caused a special trial under similar conditions | 
to the last to be made, to ascertain whether under | 
certain conditions of gas pressure the temperature rose | 
higher near the top or elsewhere. | 

For this object a clip was made and fastened round | 
the blast pipe, from which clip thin bars of hoop iron | 
radiated to the front and back and right and left, with 
cross pieces reaching up to the vicinity of the foot of the 
chimney, and low enough down to catch the inflowing 
stream of gases below—see Fig. 6. Each branch of hoop 
iron was bored and fitted with projecting fusible plugs 
im a similar manner to those fitted in the tubes, the 
metals employed being tin, lead, zine and antimony. 
The trains worked were similar in speed and weight, 
and the coal used of the same quality. 

_ The tin and lead were melted in every position ; the 
zinc and antimony remained intact, thus giving the 
Same results in that respect as those placed in the 
smoke-hox end of the tubes in the former trials, 
Proving that the temperature never rose higher than 
Something between 612 deg. Fah. and 736 deg. Fah. 
m any part of the smoke-box. It therefore appeared 





certain that if higher temperatures were obtained 
at the end of the 11ft. tubes by the use of the pyro- 
if accurate, were of so transient a character as 


not to allow of time enough to fuse the zine and 
antimony. 
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|of the breadth as “height of GM” for a block with | of the half-breadth. 
| moulded depth equal to half-breadth and for all other | former case till it corresponds with a G.M. height of 


| wards the investigation of the subject, the following | range of positive stability of 52} deg., as seen in 


considerations relating to the stability conditions of | Fig. 1. This latter may, as regards height and range, 

rectangular blocks of different proportions of depth | be looked on as satisfactory. 

to breadth may be of interest. A block with depth equal to six-tenths of the breadth 
If the case be taken of a block with half-breadth | and draught equal to eight-tenths of the depth will have 

= 1, erections extending over one-third of the length, | a tabular curve of offsets coupled with a GM height 

and a moulded draught equal to eight-tenths of the of — .172. A new curve, set off for a positive GM 


|moulded depth, curves of levers may be set off by | height of .083 in the manner above illustrated for the 


the help of the tables given in THE ENGINEER of | block with depth = half-breadth, gives the unneces- 
December 15th, 1911, for a series of conditions in| sarily wide range of positive stability of 87 deg., 
which the moulded depth is equal to .4, .45, .5, .55, | shown in Fig. 1. If a range of stability that is con- 
and .6 of the breadth respectively, as shown in Fig. 1, | stant for all conditions be desired, the curve may be 
It will be seen that with a given height of GM the | lowered by amounts varying with the sines of the 
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range of stability varies very considerably with | angles and be made to cut the base line at the 52} 
proportion of depth to breadth. If, on the other | deg. point above mentioned, as shown in Fig. 2. 
hand, a particular range of positive stability—say, | The initial stability of this curve is small, however, 
524 deg.-—be laid down, the GM height will become | and it is desirable to raise it again at least to a height 
too small for the deep vessels and too large for the | intermediate between this position and its previous 
shallow vessels, as may be observed in Fig. 2. It,in| one, its range being thereby extended to about 
fact, becomes impossible to lay down distinct limits | 724 deg., as in Fig. 3, when it will still give amply 
either for the height of the curve of levers or for the | sufficient stability for the safety of the vessel. 

range of positive stability, and a compromise must | Again, a block with depth to breadth = .4 and a 
be made between the two. A method of effecting draught = .32 of the breadth will have a negative 
this would be to establish a certain desirable fraction | tabular curve of levers with a GM height of — .158 
If this curve be raised as in the 
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proportions of block to halve the difference between | .083 for the block, its range in the new position will 
this height and the GM heights that would give the | be only about 22} deg., as shown in Fig. 1, and this 
same range as the standard proportion, This is 1!lus- | is evidently not sufficient. The position of the curve 
trated by Fig. 3. The ranges of positive stability | shown in Fig. 2, in which the range of stability is 
thus arising will have values that are approximately | 52} deg., on the other hand obviously gives too much 
means between those given by Figs. 1 and 2 for the | initial stability. A position intermediate between 
respective depth to breadth conditions. these two, as shown in Fig. 3, gives a range of about 
In practice, proportions of depth to breadth vary- | 374 deg.. which, considering the still very ample 
ing from .4 to .6 for flush-deck vessels are not uncom- | initial stability, may also suffice. The intermediate 
mon. In the case of a vessel with erections extending | curves in Figs. 1, 2, and 3 for blocks of depth = .45 
over a part of the length of the upper deck the pro-| and .55 times the half-breadth respectively are 
portion of depth to breadth of the corresponding | obtained by interpolation. 
block will be somewhat greater. A block with depth On a review of the curves of Fig. 3, it will be seen 
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that that for depth = six-tenths breadth gives the 
block a very large reserve of stability against cap- 
sizing. The initial stability is slightly negative ; for 
the equivalent vessel it would probably be slightly 
positive, but still very small. Now, in high-sided 
vessels a G.M. height of almost 0 might in extreme 
cases be acceptable, were it not that the presence of 
bilge water and the possible occurrence of small 
leakages have to be allowed for. To avoid the pos- 
sibility of the vessel taking a list on account of lack 
of initial stability, a margin of GM height of .01 x 
breadth, for the vessel in the least stable condition 
into which she is likely to fall during a voyage should 
be provided. 

With regard to range, a lower limit than that shown 
—about 37} deg.—can hardly be given. With ordinary 
proportions of depth to breadth any vessel may prob- 
ably roll her gunwale under water when she encounters 
waves of certain critical periods. As soon, however, 
as a considerable alteration occurs in the conditions 
of resistance to rolling—say, when the top of her 
bulwark becomes immersed—-a change also begins to 
take place in her own periodic time of rolling, which 
disturbs the dangerous synchronism. If the angle 
at which the top of the bulwark becomes immersed 
be marked on the curve, the area of the part of the 
latter to the right of it may be looked upon as the 
reserve of work to be performed before the vessel can 
be capsized, including the effects of inclining forces, 
such as wind on sails or on a vessel’s side, an estimate 
of which for an assumed extreme case may generally 
be made. 

From the foregoing it appears that neither a fixed 
proportion of GM height to breadth nor a fixed 


range of positive stability can be laid down as a | 


It will be seen that the curves in Fig. 3 
and that for the 


standard. 
cross each other at about 30 deg., 


assumptions made, and including a reserve for bilge | 


water, a lever at this angle of about .022 x breadth 
would give something like a fair amount of stability 
for any vessel of ordinary form with a proportion of 
depth to breadth ranging from .4 to .6anda proportion 
tion of moulded draught to moulded depth of .8. 

Vessels in which the “ depth : breadth ”’ proportion 
exceeds .6 will be safe with any appreciable amount 
of initial stability. At the beginning of a voyage 
they shouldha ve so much that alterations of the GM 
height due to the burning out of the bunker coals, 
&e., would not give them a list, but this amount of 
“stiffness ’’ may safely be left to be “felt ’’ by the 
captain in walking across the deck. 

For vessels in which the proportion ranges from 
somewhat above .4 down to perhaps .3, there 
is a zone of danger. Their short range of positive 
stability can only be rendered admissible by an 
arrangement of the weights such as will give great 
GM height coupled with extreme discomfort to 
people on board. Inexperienced captains are apt to 
disregard warnings to this effect and to run risks. 
Below .3, again. the vessel’s period becomes so short 
in proportion to those of all but very small waves 
that synchronous rolling practically ceases to come in 
question. 

In a recent case of the capsizing of a vessel with a 
considerable deck load, the proportions of length : 
breadth : moulded depth were approximately 13 : 
2:1. Assuming that the water-tight parts of her 
erections extended over about a third of her length, 
the conditions may have been somewhat like those 
of the middle curve of Fig. 3. If the initial stability 
for the latter be reduced till it is very slightly negative 
the offsets of the new line will have comparatively small 
negative values up to about 30 deg., after which there 
will be a pronounced downward trend. 
in the table, however, are for the equivalent blocks ; 
the forms of most vessels are such that their corre- 
sponding lever curves are somewhat higher at the 
smaller angles of heel than those for the block, so 
that in the case in point a zone of positive stability 
of small amount between inclinations of, say, 2 deg. 
to 20 deg. may probably have existed and the phe- 
nomenon of the vessel floating for a time with a small 
list due to negative G.M. height and then capsizing 
here finds plausible illustration. 

The case of the missing Waratah, again, which 
would correspond with a block curve above the highest 
one illustrated, is very different. With a G.M. height 
= 0 she would have a range extending probably 
beyond 70 deg., and provided no shifting of cargo nor 
leakage took place, it is hardly imaginable. that she 
could capsize, although she might roll to large angles 
and be slow in returning, as was stated by some of 
the witnesses at the inquiry. 

In considering the value of block approximations 
it should not be forgotten that the most scientific 
methods known are accurate only for the pressure 
conditions of still water. In reality a vessel floating 
broadside to the waves will, at given angles of heel, 
have greater righting moments in the trough than on 
the crest of the wave. Not only does a concave 
surface of water provide greater stability than a con- 
vex one, but the water under a wave hollow being 
denser and that under a crest’ less dense than the 
standard of the calm water condition, the moment 
due to the transference of a wedge of displacement 
from the emerged to the immersed side at a given 
inclination from the vertical is greater in the former 
case than in the latter. In relation to this, it was 


pointed out years ago by William John that a vessel 
which capsized usually did so on the crest of a wave 


The curves 


same category as millstones in a mill, which would 
pass by a demise of the mill. The machinery in 
question could be moved and re-arranged as desired 
Some of the machines were not attached either to th, 
soil or to the building ; others were what. are known 
as fixed machines. The Assessment Coimmittes 
ascertained the rateable value of the premises by 
taking the gross estimated rental which a tenant 
from year to year might reasonably be expected to 
give for the use of them, inclusive of the machinery 
and plant, and by making the usual statutory dedue. 
tions. The appellants contended that the machinery 
and plant were not any of them part of the freeholq 
or hereditament, but were chattels, and that they 
were not, nor were any of them, rateable, or to hp 
taken into consideration as enhancing the rateable 
value of the premises. ‘The Court of Appeal, however 
refused to adopt this argument. The late Lord Esher 
thus expressed himself in giving judgment: —° Thy 
rule above enunciated has been recognised in Courts 
of Justice ever since 1886, but, although the rule jg 
universally adopted, methods of applying it are not 
always identical. The reason for this lack of uni. 
formity is not far toseek, if the rule itself is carefully 
examined. What does it amount to? = It says : 
‘Machinery is to be taken into consideration for the 
purpose of enhancing the value of the premises ;’ 
but there it stops. No criterion is given whereby 
the enhancing value of machinery is to be determined ; 
and it is definitely laid down that machinery cannot 
| be rated separately.” Thus the late Lord Justice 
Lopes, another member of the Court which decided the 
above case, said: “* It is clear that personal property, 
such as machinery, is not per se rateable.” A rule 
is laid down, but the method of applying it is not 
described. 

The result is that there is no uniformity in the 
application of the law of rating to factories which 
contain valuable machinery. The state of things 
now existing is described in the phrase, Quot hom nes tot 
sententiv, where homines represents Union Assessment 
Committees and sententi@ the various methods which 
they have adopted in order to render the owners 
of machinery rateable in respect of that property 
for the relief of the poor. It is a paradox that ma- 
chinery should be declared not rateable, and that 
it should, at the same time, come into rating. But 
this is not the only anomaly in respect of which the 
present law requires amendment. It seems that if 
the Assessment Committee or other rating authority 
discloses the fact that in arriving at the rateable value 
of a factory it has valued the machinery separately 
the rate will be declared invalid. Such is the result 
of the case of Crockett and Jones v. Northampton 
Union Assessment Committee. In that the 
appellants, who were the proprietors of a boot manu- 
factory, were rated at £825 as the gross estimated 
rental and £50 as the net annual value. The ma- 
|chinery upon the premises was of two kinds. Of 
these the first was fixed to the premises, and belonged, 
apparently, to the landlord. No question arose as to 
the right of the Assessment Committee to have regard 
to its enhancing value. The second class comprised 
machines which were the property of the tenant. 


and not in the trough. For a vessel in a seaway a | 
pair of curves the offsets of which are, in given pro- 
portions, respectively longer and shorter than that 
for still water will stand as the limits of the lengths 
of the righting levers at the different inclinations. 
The amounts of the deviations of the lengths of these 
levers from their still-water values will depend on the 
proportion of wave height to wave length. For a 
vessel among waves of a length critical to her, they 
will be relatively the greater the smaller her dimen- 
sions and the smaller the depth of the water. 

Appreciable as these deviations are, their magni- 
tude is not such as to destroy the value of the curve 
of righting levers as an indication of the degree of 
safety against capsizing possessed by a vessel. In 
critical cases their ill effects may be met by the allow- 
ance of a slightly larger margin than ‘still water con- 
ditions would already demand. The tendeney of 
vessels of something like ordinary form to right them- 
selves when inclined from the upright depends in the 
main on the proportions borne by breadth, depth and 
draught to each other, and while the curves of the 
actual vessel should always be used when available, 
the equivalent block system supplies a valuable 
makeshift, which in particular cases enables approxi- 
mations of stability to be rapidly made, and which 
lends itself perhaps better than any other to general 
comparisons and illustrations of the effects of the 
various proportionings possible in a design. 











THE RATING OF MACHINERY. 


(From a Legal Contributor.) 


From time to time the manufacturer who is worried 
| by the constant increase in local rates turns attention 
| to the question whether his rateable value can be | 
reduced. His difficulty in effecting any reduction | 
| has been greatly increased of late years by the fact | 
that machinery, whether fixed or loose, is brought | 
into rating. Notwithstanding the heroic efforts of 
the Machinery Users’ Association during the last few 
years,"this abuse has not yet been removed. Seeing 
that in‘ England it is only by dogged perseverance 
that any reform can be brought about, it may be use- 
ful to recapitulate the present position of affairs. 
|The whole principle of rating is founded upon the 
Parochial Assessments Act, 1836, the first section of 
which provides that “ no rate for the relief of the poor 
in England and Wales shall be allowed by any justices 
|or be of any force which shall not be made upon an 
estimate of the net annual value of the several here- 
ditaments rated thereunto—that is to say, of the rent 
at which the same might reasonably be expected to 
let from year to year, free of all usual tenant’s rates 
and taxes, and tithe commutation rent charged, if 
any, and deducting therefrom the probable average 
|annual cost of the repairs, insurance, and other 
expenses, if any, necessary to maintain them in a 
state to command such rent. Provided always that 
nothing contained herein shall be construed to alter 
or effect the principles or different liabilities, if any, | 
according to which different kinds of hereditaments 


, , » 2? 

may sn ae = cr has been subjected The value of this machinery was £205, and the learned 
to some modification in its application to the Metro- | Recorder of Northampton eventually pangs the 
polis, it may be stated broadly that “‘ the net annual | rateable value of the entire premises at £399, at 
value,” or “the rent at which premises may be reason- which figure he arrived at by the following method :— 
| ably expected to let from year to year,” sometimes Value of Jand as agreed, £31: No. 1 machinery as 
called the ‘“ hypothetical rent,” is the groundwork agreed, £39 ; building, without taking machinery 
of every rate. How, then, is this hypothetical rent | 1" consideration, es value of No. 2 machinery, 
determined ? That is the problem with which every | £127; total values, £399. : The method at which he 
| Assessment Committee has to deal, and which pre- arrived at the figure of £127 is not clearly disclosed 
_ sents unusual difficulties in connection with buildings | 2 the report, but it seems to have been 5 per cent. 
having valuable machinery upon them. on the actual value. When the case came before the 

It is another elementary principle of rating that Divisional Court on appeal, the Court decided that 
chattels are not rateable per se. Hence it is not the machinery had been properly taken into considera- 
unnatural to find that occupiers of factories have con- | #0n for the purpose of estimating the rateable value, 
tended from early times that the machinery upon their but exception was taken - the method by ory 
premises must not be taken into consideration by value of machinery No. 2 had been estimated. Tn 
those who have to determine the rateable value. | the opinion of the Lord Chief Justice “ the valuation 
Machinery, it has been urged, resembles furniture of the machinery ought not to be separate in its ulti- 
and other moveable chattels; nothing but the | mate result. The case must go back to the ware 
hereditament alone, which comprises the four walls that he may assess the amount of the —— 
of the factory, is to be regarded. Now, it is obvious rateable value, if any, in accordance with the shirt 
that, if “ factory and machinery ” are to be included Boiler case, | and amend the valuation list accor 
in the term “hereditament,” the hypothetical rent ingly.” It is probable that if the gross 7 
is increased enormously, and the rateable value of been stated, women “eos wi ~ om oe 
property at the disposal of the Assessment Committee it had been calcu en , the judgment of the hee 
is enlarged pari passu. In these circumstances it is would have been ailowed to stand. 
not surprising that the wider construction has been The most authoritative pronouncement of the law 
adopted by the Assessment Committees, Courts of | on this subject is to be found in the case of Kirby 
Quarter Sessions, and the higher Court of Justice, |”. the Hunslet Union, which was tried before the 
upon which the duty of interpreting the above statute | Recorder of Leeds in April, 1904, and was finally 
has very properly devolved. adjudicated upon by the House of Lords on December 

It is not necessary to travel along the path which | 18th, 1905 (sec. 22, the Times Law Reports, page 167). 
has led to the existing condition of the rating law as|'The appellant was an occupier from year to year 
applied to factories. It will be sufficient for our under an expired tenancy of some engineering works 
purpose to refer to the leading case upon the subject, | at Hunslet, at a rental of £28 per annum. He ap- 
e.g., the Tyne Boiler Works Company v. Overseers | pealed against an assessment of £67 gross and ri 
of Longbenton. rateable value, the previous assessment being Los 

The facts of this case, which may well be termed a | and £22 respectively. The appellant contended that 
leading authority, were shortly these :—The appel- | the value to the user of certain machinery in paar 
lants (against a rate) were the occupiers of premises | tion with the occupation of the premises ought not to he 
known as the Tyne Boiler Works. Certain machinery | considered, but that the question of the me 
and plant of a heavy nature, including an engine, | ought to be limited to the advantage derived from the 
boiler, shafting, travelling cranes, and other machinery | fact that the machinery afforded proof of the on 
(the property of the appellants) had been placed upon | venience of the building for the purpose of the busi 


case 














| 
| 


. . i] able 
the premises, and were required by the appellants for | ness, and a possible value from the tenant being al 
* * > ° 7 oe hand. 

the purposes of boilermaking. They came under the | to take it in situ, The respondents, on the other han 
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said that the only way in which it could be properly 
taken into account was by taking the hereditament 
as found, furnished, and equipped with the necessary 
machinery, and ascertaining what was the rent which 
the tenant from year to year would give for such pre- 
mises as they stood, including, of course, the right to 
use what he found there. ‘Two objections were raised 
to this: That it involved (a) the rating of machinery, 
and (b) that the tenant bought the machinery and had 
to pay the landlord rent for it. Upon these points 
the learned Recorder said: ‘I think the answer is 
that to take the value which machinery may add 
to the letting value of the premises is not to take the 
value of the machinery. The added rent has no 
relation to the value of the machinery. . . . The 
second point urged was that the tenant buys the 
machinery, and yet has to pay the landlord rent for 
it. 1 think this involves the consideration of the 
facts of the particular tenancy in question, which I 
think is fallacious. . . . [am of opinion, therefore, 
that the principle by which rateable value is 
to be ascertained is that in ascertaining the rent you 
must take into account the value of the machinery 
as contributing to the rental value of the freehold.” 
In the event, he made the assessment £31 gross and 
£26 net. The case ultimately reached the House of 
Lords, where the opinion of the Recorder was 
adopted. Lord Halsbury said: ‘‘ For half a century 
or more the judges have recognised the fact that, 
though the machinery is not so affixed as to become 
actually part of the land, yet if the whole premises 
are occupied with machinery in such a manner that 
the whole becomes a factory, the entire concern 
becomes a suitable subject of rating, and the ma- 
chinery ought not to be disregarded in fixing the 
amount of the assessment.” 

In the case just mentioned the learned Recorder 
had no option. He took the course which many 
another Recorder will take, namely, that of con- 
sidering the valuation made by the appellants, and 
that made by the respondents, and taking the mean 
between them, guided, of course, by the opinions of 
the expert witnesses. Apparently all that a manu- 
facturer can do to protect his interests under the 
existing law is to see that the machinery is not taken 
into account separately. 

‘The Recorder of Leeds has recently had before him 
another case—that of Greenwood and Batley, Limited, 
vy. Bramley Union, in which he had an opportunity 
of stating the method by which the overseers should 
endeavour to arrive at the rateable value. The 
material facts were very brief. Messrs. Greenwood 
and Batley were rated in respect of their Albion 
Works at £10,134 gross and £6050 net. They ap- 
pealed against this rate on the ground that it was 
simply 5 per cent. of the estimated value of the build- 
ings and machinery. ‘The overseers denied that this 
method of arriving at the rateable value had been 
adopted. 

The question for the Recorder was: How are 
machinery and buildings to be rated together ? The 
firm pointed out that the value of the machinery 
per se was no criterion, because everything depended 
upon the adaptability of the premises for a particular 
machine. Here the premises were inconvenient 
and unsuitable having regard to the processes carried 
on. The Recorder, in giving judgment reducing the 
rate, said: ‘“* It is impossible to lay down a principle 
which will go anywhere near settling other cases 
which come up for decision ; it is purely a practical 
question. I suggested in my original decision in 
the Hunslet case that in my judgment it was not a 
question of taking the capital value and getting a per- 
centage upon it, and I am still of the opinion. What 
is the true determining factor in the case of rent 
which is to be added in consequence of the presence 
of machinery in a mill ? That is a practical question. 
What extra amount will a practical tenant engaged 
in that particular trade when he comes to look at the 
premises, in his own mind, add to the rent by reason 
of the machinery which he sees upon the premises ? 
One practical man has been called here, namely, 


INSTITUTION OF MECHANICAL ENGINEERS. 

THE annual general meeting of the Institution was 
held last Friday night, the 16th inst., at the Institu- 
tion House, Storey’s-gate, S.W. 

Lest any who, having read thus far, should feel 
satisfied with the above bald statement, let ussay at once 
that a matter of the greatest importance to the 
welfare of the Institution was under discussion. 
The formalities of the meeting were soon disposed 
of, and those present speedily settled down to a dis- 
cussion of greater general interest than any which it 
has been our lot to listen to at the ** Mechanicals ” 
for a number of years. For once, too, the sombreness 
of the evening was pleasantly dispersed with humour. 
We. went prepared for a dull entertainment. But 
our anticipations were set at nought, and we were 
delighted by an oratorical variety show as interesting 
almost as those played on another stage in West- 
minster. 

The overture, under the leadership of Sir H. F. 
Donaldson, who, in the absence of Mr. Ellington, had 
assumed the conductor’s baton, was creditably per- 
formed in the prescribed style. Minutes were read, 
prizes were presented, the result of the ballot for 
presidentship, vice-presidentship, and membership 
of Council was announced, the Institution’s auditor 
was reappointed, and the annual report of the Council 
was presented to the meeting by the secretary. 
The last-named item was, save in one respect, the 
usual somewhat uninteresting document. The pros- 
perity of the Institution, financially and by reason 
of its numerical strength, was dwelt upon. The well- 
known diagram exhibiting the growth of membership, 
but reminding us more of a geological formation in 
section, was pointed to with the usual complacency. 
A forthcoming report on the ternary alloys of 
aluminium and zinc was announced ; the progress 
made with the extension to the Institution buildings 
was reported ; a gift of one thousand £1 shares from 
Mr. W. H. Allen to found a benevolent fund for 
members and their dependents was intimated ; and a 
brief review of the past year’s meetings and papers 
was given. The secretary also stated that up to 
the date of the meeting 761 members had replied in 
favour of and 328 against the proposal to publish 
extracts of technical articles bearing on mechanical 
engineering. 

The one feature of the report distinguishing it 
from its predecessors was a clause wherein the Council 
stated its opinion that the time had come when the 
younger applicants for admission to the ranks of the 
Institution should be required to pass an entrance 
examination. The clause added that it was desired 
to have the whole question thoroughly ventilated, 
and that the Council’s suggestions and a note on the 
matter by the President would be found printed as 
an appendix to the report. Sir H. F. Donaldson, on 
rising to initiate the discussion on the report, sug- 
gested that, as this subject of the entrance examina- 
tion would probably be productive of an extended 
expression of opinion, it would be well to criticise 
and pass the report first of all, without dwelling on 
the clause referred to. When this had been done, 
the meeting would be given every opportunity to 
deal with the examination question as outlined in the 
appendix. 

Of the three ordinary members who took part in 
the discussion on the general report, the first speaker, 
Mr. Daniel Adamson, and the second, Mr. E. C. R. 
Marks, held common ground in advocating the pay- 
ment of greater attention to the needs of the country 
members. It was no doubt important, Mr. Adamson 
said, to have an outward visible sign in the shape of a 
monumental meeting-house whereby the world in 
general might be impressed with the power of mechani- 
eal engineering as a profession, but it was still more 
necessary to have sympathy among the members. 
To attain to the latter he held that the publication 
of the proposed abstracts and, if he might suggest it, 
the publication of a monthly journal such as that 
issued by the American Society of Mechanical Engi- 





Mr. Maclaren. . . . He says that in his opinion 
the additional rent to be attributed to the machinery | 
in this case would be, as he said in the first instance, 
about 100 per cent. He subsequently qualified that | 
by putting £3600 as the rent of the buildings. I take 
that as including the rent of the land. He adds 
£3000 additional rent owing to the presence of the 
machinery. . . This is a guide to me certainly 
in coming to a conclusion as to what, to the best of 
my judgment, is a proper additional rent. . . . In 
effect he says: ‘ Add 80 per cent. to the value of the 
land.’ I take £4970 as the rent which would be given 
for the land and buildings. I add 80 per cent., 
namely, £3976, as the amount by which the rent 
would be enhanced owing to the machinery.” 
That makes a gross rateable value of £8946. Deduct- 
ing £4074 for statutables, the net rateable value is 
£4872, and I reduce it to that amount with costs.” 


neers would materially conduce. The objections 
to such a course, particularly those urged from the 
financial side, had, in his opinion, been greatly magni- 
fied. At the Birmingham summer meeting of 1910 
he had spoken to a member of the American Society 
about the preparation of abstracts, and he had been 
told that, without a doubt, the sister institution on 
the other side of the Atlantic would co-operate with 
our own in such a scheme. Since then the American 
Society had actually established the publication of 
abstracts, whereas we were still, in only the most 
elementary way, discussing the propasal. It recalled 
a remark made to him about eighteen years ago by 
Mr. Alexander Siemens: “If you show a new thing 
to an American he says ‘ Try it!’ If you show a new 
thing to an Englishman he says ‘Damn it!’” Mr. 
Adamson then dwelt on other matters. Of the four- 





This is a decision which no manufacturer who is 
appealing against his rates and which no rating autho- 
rity can afford to ignore. In future, instead of the 


| 


rating expert, the ‘practical man will be wanted to 
give evidence in rating cases where machinery is 
concerned, 


| sary. 
| in the personnel of the Council might be advantageous. 





| was a sign that, in the words of an anonymous writer 


teen papers read during the course of last year, only 
two had been written by members. The chart on 
the wall showed that the number of full members 
of the Institution was now over 2500. Here, surely, 


of five years ago,* the Institution was putting on fat 
and not muscle. A process of stirring up was neces- 
He would suggest that more frequent changes 





(Vociferous applause here interrupted for a moment 
Mr. Adamson’s remarks.) He was pleased to see that 
his suggestion already met with the approval of future 
members of Council. It might, too, be in the interests 
of the Institution if the term of the presidentship was 
made one year instead of two, as now customary. 
Dr. Nicolson had taught us that the faster the mole- 
cules of a body move the more heat we get out of 
them. The application was obvious. 

Mr. Marks, having declined the Council’s invitation 
to come on to the platform, spoke from the body 
of the hall. He desired to give his general sup- 
port to the gallant Manchester man who had just 
4sat down. He, too, was a country cousin, and came 
from Birmingham, a city noted for the modesty of its 
inhabitants. Had he been a boastful man he would 
have dwelt on the fact that it was at Birmingham 
that the Institution was born. All he would say, 
| however, on this head was that in the year which 
|saw the removal of the Institution to London he 
| himself migrated from London to Birmingham. 
It gave him great pleasure to come to London from 
time to time to tread the Institution’s marble halls, 
and to sit for a couple of hours in front of the 
venerable array of the Council. But it would give 
| him greater pleasure still to find the members of the 
| Council visiting them in the country and presiding 
| over meetings of local sections. He believed in the 
|formation of local sections, and urged that the 
| Mechanical Engineers should do in this matter what 
| the Civils and Electricals had already done. Two 
|or three meetings a year, and, above all, an annual 
| dinner would go far in any district to promote the 
| interests of individual members and of the Institution 
| as a whole. 

Mr. Andrew Brown, the third speaker in the dis- 
cussion on the report, contributed a serious turn. 
He remarked that only about one-eighth of the 
membership had signified its desire for the publica- 
tion of abstracts, and held that this figure was too 
small te justify the proposal being carried out. As 
|an alternative, he would suggest that a fund should 
| be created to provide for the delivery of periodical 

lectures on appropriate subjects, much on the plan 
of the Gresham College lectures.* With regard to 
| the benevolent fund mentioned in the report, he would 
| ask the Council, in framing the regulations, not to 
| pay much attention to the rules governing the ad- 
| es . . . . . 

| ministration of similar funds by other societies. Let 
| there be no question of pauperisation. The filling 
up of forms of application giving an amount of need- 
| less detail should be dispensed with. A committee 
| entrusted with powers of informal inquiry and spon- 
| taneous help would amply meet the case and be 
productive of much good work. 

Sir H. F. Donaldson now moved and Dr. W. H. Maw 
seconded the adoption of the report. It was carried 
| unanimously. Shortly afterwards Sir Frederick apolo- 
gised for moving the adoption before he had replied 
to the different speakers’ remarks. This he now did 
| shortly. Messrs. Adamson’s and Brown’s views 
|on the matter of the abstracts showed, he said, such 
| wide variance that the Council was in doubt which 
| was to be accepted as the general verdict. For the 
moment it was felt by those on his side of the table 
that the response to the circular indicated too little 
support for them to proceed further in the subject. 
The general shuffle up of the Council and the proposal 
| regarding the formation of local sections would no 
| doubt receive due attention. Without in any way wish- 
| ing to appear as expressing the views of the President 
and Council as a whole, he would say that personally 
he was in favour of a one-year term of office for the 
presidentship. The benevolent fund would be ad- 
ministered with all courtesy and privacy, and the 
element of pauperisation would not arise. 

The Chairman then took up the subject of the even- 
ing—the proposal to institute entrance examinations 
for younger applicants for membership. The appen- 
dix, wherein the Council’s draft scheme was outlined 
and Mr. Ellington’s note on the subject were read, 
and we reproduce them below. 

Drart SCHEME FOR AssocIATE MEMBERSHIP EXAMINATIONS. 

The Council are of opinion that the time has come for institut- 
ing an entrance examination for the younger applicants for 
admission to the Institution, to enable them adequately to 
fulfil the conditions stated in By-law 2. 

After the matter had been fully discussed in committee, the 
Council made the following suggestions :— 

(1) That the examination should be taken, especially by 
graduates, at as early an age as possible, and in order to bring 
such a scheme gradually into operation, it might be desirable 
that it should apply in the first year only to candidates of twenty- 
eight years of age and under; in the second year to candidates 
of twenty-nine years of age and under; and in the third and 
subsequent years to candidates of thirty years of age and under. 

(2) That no examinations need be held abroad at present : 
the effect of which would be that candidates residing abroad 
and not having passed an exempting examination, would have 
to wait until they reached the age limit at which they could 
be admitted without examination. The question as to whether 
the examinations should be held in London only or should be 
held also in the provinces would have to be considered. 

(3) That, as far as possible, examinations of universities and 
colleges or other public examining bodies should be accepted as 
exempting from the Institution examination, it being under- 
stood that only such examinations as were of at least a standard 
equal to the Institution examination would be accepted. ¢ 

(4) That the following examinations, amongst others, might 
probably be accepted as exempting examinations :— ; 
Engineering degrees of any British or Irish University. 
Diplomas in Engineering of the City and Guilds College, 

University College and King’s College. 








~ * Sir Thomas Gresham in 1575 bequeathed Gresham House to the Cor- 
poration of London and the Mercers’ Company for the “institution of 
divers lectures in sundry faculties.” The faculties at present are :— 





_* Three years ago, THE ENGINERR, March 26th, 1909, to be precise.—Epb. 
Tur E, 





Physic, rhetoric, astronomy, law, geometry, music and divinity .—Ep 
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Whitworth Scholarships and Exhibitions. 

Some other examinations (for instance, those of Oolonial 
Universities), after inquiry had been made in each case, 
and the examination papers had been inspected. 

Groups of technological examinations equivalent to the 
Institution examination could, probably, in some cases, 
be arranged. 

The following scheme of subjects for examination (with pro- 
visional syllabuses*) has been drawn up by members of the 
Council, assisted by specialists in the various subjects :— 

Drart Supsects: A, B, and C. 
(A)}—GENERAL KNOWLEDGE. 

[A short essay on a set subject coming under one of the 

following heads, one subject being set under each head. 

One and a-half hours allowed. ] 

(a) Literature, 
(b) Science, 
(c) Technology, 
or (d) Economics, and Workshop Organisation. 
(B}—Screntiric KNOWLEDGE. 
(Two papers. Three hours allowed for each.] 
(a) Applied Mathematics, 

and (b) Physics and Chemistry. : 

(The candidate being required to answer some questions in 

each subject. ] 
(C)}—TrcHNIcaAL KNOWLEDGE. 

[Two papers selected from the following list of alternative 

subjects. Three hours allowed for each. ] 

(a) Properties and Strength of Materials, 
(b) Steam and the Steam Engine, 

(c) Internal Combustion Engines, 

(d) Hydraulics and Hydraulic Machinery, 
(e) Electrotechnics, 

(f) Theory of Machines, 

(g) Machine Design, 

(hk) Metallurgy. 


NOTE BY THE PRESIDENT ON THE PROPOSAL FOR 
EXAMINATIONS. 

It has long been recognised that, under the existing regulations, 
very great difficulty is experienced in determining with anything 
approaching precision what is the “ good general and scientific 
education ” which candidates for admission into the Institution 
are assumed to possess when approved by the Council for ballot. 
Certificates of proficiency in certain engineering subjects ob- 
tained after study at evening classes at some technical institute, 
or from the Board of Education, are at the present time all that 
ean be shown by, perhaps, the majority of candidates; and 
in such cases practically the only test of qualification that can 
be relied upon is the nature of the apprenticeship served and the 
subsequent experience. 

There is, however, a general consensus of opinion that a 
mechanical engineer’s training in the present day should embrace 
a wider field of study and of knowledge than can be obtained 
in the workshops alone. It is conceded that this does not in 
the least diminish the great importance of training in and on 
works, but young men cannot be properly trained to take control 
of works in mechanical engineering at the present day who have 
not effectively studied and mastered those scientific and technical 
principles which are the very foundation of all engineering 
progress. The argument that is sometimes heard, that many of 
the best engineers now living have not had the kind of training 
referred to and that their success proves that theoretical studies 
are of but comparatively slight importance, is invalid, because 
the conditions governing the question are no longer what they 
were when such men were learning their business. It is quite 
evident that the successful control of engineering works is be- 
coming more and more dependent upon scientific methods, and 
men who are lacking on the scientific side of their profession 
will find themselves more and more handicapped in the struggles 
of their careers. 

So far, there is not probably any very acute difference of 
opinion. Controversy arises on the question as to whether an 
examination is of any great value as a test of real knowledge. 
It may be admitted that too great an importance is frequently, 
if not generally, attached to the results of examinations, and 
that it is, after all, the prolonged and consistent study with a 
view to the academic training of the candidate which is of the 
greatest consequence. Nevertheless, the examination is, in 
fact, the only test that is available. 

It is considered that an examination test is imperative in 
order to secure the minimum of study desirable, but the results 
of the examination should be subject to a common-sense review 
by the Examination Committee who would control, not only 
the appointment of examiners, but even, to some extent, the 
examination questions set. The Committee could take into 
account the opportunities for study available for the candidates, 
and have before them the general reports of the tutors under 
whom the candidates were studying. There are pitfalls in any 
examination system, but it has become essential that examina- 
tions should be required from all the younger candidates in 
order to secure the desired status of membership of the Institu- 
tion of Mechanical Engineers. Examinations have been in 
force in the Institution of Civil Engineers for many years. 
The Institution of Electrical Engineers have determined to 
adopt the system, and it is clearly desirable that the Institution 
of Mechanical Engineers should require for admission an equi- 
valent qualification. From a national point of view, English 
engineers should not be satisfied with less than has been recog- 
nised as necessary for superintending engineers in foreign 
countries. 

The examination period in an engineer’s life should not 
extend beyond the age at which full membership is possible, 
but all candidates under that age—at present fixed at thirty 
years—should be required to pass this test without in any way 
lessening the importance of thorough practical training in works 
and drawing-office. The present age limit for admission to 


associate membership is twenty-five years, and a great practical | 


advantage of the examination to the younger men would be 
that any candidate who had passed satisfactorily through both 
his practical training and the examination would, if he were 
engaged in engineering work, be passed for ballot, even though 
his position did not indicate much independent responsibility. 
A young man thus admitted as an associate member of the 
Institution would, if the suggestions of the Council are realised, 
be better fitted to obtain a really responsible position than others 
who could not show such a qualification. It is quite reasonable 
that those who have not gone through a similar course of study 
and training, or have shirked the ordeal of examination, should 
have to wait until they have obtained a recognised position 
of responsibility before becoming eligible for admission as 
associate members or members. Candidates at the age of 
twenty-five, if fully trained in theory and practice and if doing 
engineering work, should be eligible for associate membership. 
If they are graduates it is not asking too much to require them 
to pass such an examination as has been outlined, or some 
other equivalent examination, after a recognised course of 
study in some engineering college or technical institute. There 
should, however, be an interval of time before the full scheme 
comes into operation, and it is with this object that it has been 
suggested that for the first year the age limit for admission 
without examination should be twenty-eight years—the maxi- 
mum age for graduates to remain in the Institution as such. 
In the second and third years after the examination system 
had been started, it is reeommended that the age limit would 
be twenty-nine and thirty years respectively ; and it is suggested 
that any extension of age limit in the future should be limited 
by the age at which full membership is allowed by the by-laws. 





* These syllabuses are practically identical with those found under 
corresponding heads in any university or technical college calendar, and 
are here omitted.— Ep. tur E. 





The success of the scheme as a whole must depend on mutual 
confidence and understanding between the Council and the 
members generally, and it is essential for the prosperity of the 
Institution at this critical stage in its history that members 
should have the opportunity of freely expressing their views upon 
the proposals made. 

The first to plunge into the discussion was Mr. 
E. G. Constantine. All, he thought, were agreed 
jas to the necessity of raising the status of member- 
ship to the highest possible point. But he was 
afraid that unless the proposed examination system 
were very carefully worked it might have the contrary 
effect to that desired. It was just possible that the 
scheme might act so as to exclude the really practical 
and responsible engineer and to encourage the influx 
of the highly academic young man. He would give 
two concrete cases. He knew a highly educated man 
who, in the first instance, had been intended for the 
Church, but who had been, for certain reasons, 
switched on to engineering. He had an excellent 
theoretical and scientific training; he had gone 
through the shops and had been to sea. But no posi- 
tion of responsibility to which he was appointed 


of the fact that he had only one “‘ redeeming vice ’’— 
tobacco. He was a slave to duty, and was thoroughly 
conscientious, but, nevertheless, he was—a failure. 
When he last heard of him he was working as a fitter 
with a shore gang at Birkenhead. This man would 


greatest of ease. 
to have kept him out of the Institution. On the other 
hand, he knew a man, at present a respected member 
of the Institution, who jn every sense of the word was 


found it quite impossible to pass the examination. 
Unless the Council exercised discretion, 
keep such a man out of membership. Clearly the 
very greatest care would be necessary if a candidate’s 
suitability were to be judged primarily by a system 
of examination such as that proposed in the report. 

| Mr. B. A. Raworth, the succeeding speaker, was 
| successful in eliciting from the Chairman a clear state- 
ment on a point which, we believe, was in some doubt 
with many of those present. The fact, by itself, that 
a candidate had successfully passed the examination 
would not necessarily entitle him to election. He 
would still be subject to the scrutiny of the Council, 
in accordance with By-law 2. Mr. Raworth 
pressed the hope that the examination would be of a 
liberal nature. It was extremely difficult, he said, 
to devise an examination for which a candidate could 
not be “‘crammed.” The Admiralty a few years 





with which cramming was impossible. But there 


crammers had, by cross-examination, discovered 
most of the details of the Admiralty’s scheme, and 
were preparing their pupils accordingly. Even the 
‘* shut-your-eyes-and-say-what-you’ve-seen ”’ test had 
yielded to the treatment. 

Mr. Andrew Brown put in a word for the young man 
who, desirous of joining the Institution, would be handi- 
capped by the fact that he has not had an oppor- 
tunity of attending university or technical college 
classes otherwise than during the evenings. Mr. 


He suggested that the general knowledge test should 
be expanded, and that the two groups B and C should 
be combined. 

Mr. J. K. Aykroyd, the chairman of committee 
of the Graduates’ Association, hoped that the regula- 
tions would be so framed as to permit graduates 
to take the examination in their earlier years, and to 
pass it in sections. He would suggest that the first 
two parts, general and scientific knowledge, might 
at a later stage. It was hardly reasonable to expect 
apprentices to take all three sections at once. 
thought that twenty-five was too early an age for a 
graduate to become an associate member, and that 
the syllabus of subjects might be extended to include 
certain specialised matters, such as aerodynamics. 

Mr. J. W. Wainwright decried the catch question, 


practical men. The answers, he held, should be 
judged by the common sense and the presence of 
engineering instinct which they exhibited. Quanti- 


great advantage, find a place in the curriculum. 
He feared, however, that any examination system, 
unless it were very carefully watched, would tend to 
become academic in nature. 
| Mr. Richards-—as sooner or later some one was bound 
to do—spoke of the Germans and their educational 
and examinational system. For an engineer, he 
said, the college course took five years, while the 
examination covered six months. The candidate 
was allowed to use his note-books and his text-books, 
for he was not expected to carry everything in his 
head during an examination any more than in practi- 
cal work afterwards. The Germans were certainly 
a great many years ahead of us as regarded theoretical 
|study. If we could only combine their theoretical 
| knowledge with that intuition which was essentially 
a British characteristic we would sweep the world. 
A quick-change artist of considerable ability, Mr. 
Sydney W. Smith, secretary of the Graduates’ Asso- 
ciation, now appeared on the boards. _ Speaking for 








could he retain for any length of time, in spite | 


have passed the proposed examination with the | 
In fact, it would have been difficult | 


an engineer, but who at the age of thirty would have | 


it would | 


ex- | 


ago was priding itself that at length it had a scheme | 
of examination for the naval cadets in connection | 


was a limit to the number of tricks which could be | 
played upon boys of twelve, and the tutors and | 


Hunter criticised the details of the draft syllabus. | 


be taken together, and the third, technical knowledge, | 


He | 


and trusted that the examinations would be set by | 


ties, cost of production, and estimating might, with | 





those of his fellow-graduates with whom he had had 


time to communicate, he propounded and answered 
a series of questions. Did they want entrance exami. 
nations ? Yes. Were they in agreement with the 
proposed conditions governing these examinations ? 
No. Did they approve of the age of admission to 
associate membership ? No; or of the list of colleges 
the examinations of which would be accepted ag 
| equivalent to that of the Institution? No. Were 
| the syllabuses of the examinations as drafted in accord 
ance with their views? Not altogether. Did they 
hold with the non-examinational admission of asso. 
ciate members after thirty years of age? Yes. Were 
they in favour of an examination for associate mem- 
bership ? Mostly no. The graduates, he argued, 
should be allowed to take the examinations as soon 
as possible, and not only after they had reached the 
age of twenty-five. (The Chairman here intimated 
that the Council fully intended that this should be 
as Mr. Smith suggested.) He thought that a gradu- 
ate should be allowed to remain as such up io thirty 
years of age, and that, the minimum age for associate 
membership should be twenty-seven, and not twenty- 
| five, as at present. If this latter age limit was not 
raised, he thought it would mean the extinction of 
| the Graduates’ Association. Mr. Smith then passed 
/on to deal with various matters of detail, but on Dr. 
Hele-Shaw’s suggestion he brought his remarks to a 
close. It was intimated that the further detailed 
opinions of the Graduates’ Association would be 
| acceptable in the form of a letter. 

Mr. J. E. G. Fryer confirmed Mr. Constantine's 
remarks regarding the necessity for the Council to 
exercise discretionary powers so as to include or omit 
exceptional cases. 

Mr. Daniel Adamson protested that the whole sub- 
ject was far too important for the small percentage 
|of members present to decide, and requested the 
| Council to submit the matter to a ballot of the whole 

Institution. Mr. Alfred Gardner cordially agreed 
| with these remarks, and congratulated himself and 
| others present that however the matter went they at 
|least were in, and would not require to pass an 
| examination. 

Mr. Norman Davey (graduate) delivered a speech 
on the text, ‘* What is an Engineer ?”’ An engineer, 
| he said, was not a scientist only and he was not a 
business man only. He was a combination of both. 
An engineeer, Mr. Davey declared, was a person 
| skilled in the management of men, money, and 
|machines. For these reasons, he thought, the sylla- 
bus of the examination ought to include a paper on 
** Economics.” 

Sir H. F. Donaldson then briefly replied to the 
| discussion. He could not, he said, be expected to 
answer all the conundrums which had been pro- 
pounded. But as regarded one point common to 
| several of the speakers he would say that, although 
the Council’s note was headed ‘ Draft Scheme for 
Associate Membership Examinations,’ it did not 
follow that the examinations could not be begun 
|during the period of graduateship. The first two 
parts A and B might, as had been suggested, be taken 
together, and the third part C later on, when the candi- 
date had more experience. With reference to the 
small percentage of the total membership present 
|and the ballot which one speaker had suggested as 
desirable, he would remind the meeting that under 
the Articles of Association the Council had no other 
means open to it than to introduce the matter of 
the proposed examinations at the annual general 
meeting. This fact, however, would not in any way 
prevent members either present or ‘absent from com- 
municating their views on the subject to the Institu- 
tion in writing. The more expressions of opinion 
received the stronger would the Council’s position 
become. He then formally proposed the following 
resolution :— 








That this meeting generally approves the proposal that each 
candidate—of an age at present fixed at thirty years and under 

-for class up to associate membership should, in addition 
to requirements embodied in the present by-laws, afford satis- 
factory evidence of training, either by suitable educational 
| tests or by passing an examination initiated by the Council 
on behalf of the Institution ; and that the Council be requested 
to draw up any alterations in the by-laws which may be neces- 
sary for submission to the members at a future annual general 
meeting. 


| open for discussion at a later period, so that the gradu- 
ates and others would get a further opportunity 
of bringing their combined wisdom to bear on the 
| flank of the Council. Mr. E. C. R. Marks seconded 
| the motion. He supported it, he said, because he 
| regarded it as essential that the status of the ““ Mechani- 
cals” should be raised until it was equivalent to that 
lof the “ Civils” and the “ Electricals.”’ After all 
was said and done, there was no real test in existence 
| for deciding whether a man could justly be called 
an engineer. ‘They all knew the American definition 
which said that an engineer was one who could do 
for one dollar what any darned fool could do for two. 
|The examination system might have many faults, 
| but it was the only practicable means available 
| whereby the Council could hope to discriminate 
between the one dollar and the two dollar man. 

The resolution was then put to the vote. Mr 
| Adamson, of Manchester, alone expressed his dissent 
| with it, so that it was duly carried. 

The next meeting will be held on Friday, March 
15th, when Dr. R. Diesel, of Munich, will read a 
| paper on the Diesel engine. 


| 
| The whole subject would thus, he concluded, be 
| 
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| 
THE USE OF BATTERIES ON ALTERNATING 


CURRENT SYSTEMS. 
No; II. 

A SPECIAL exciter suitable for use with the split 
pole converter was described in Mr. Woodbridge’s 
paper, previously referred to. The diagram, Fig. 7, 
shows the electrical connections for this exciter, 
A two-pole armature provided with slip rings and 
a commutator like that of a rotary converter re- 
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In addition, this exciter presents the advantage 
that it can be used in conjunction with a syn- 
chronous machine to control the power factor of the 
main circuit. In this case the two pairs of brushes A, 
B and ©, D may be interchanged, so that the latter are 
short circuited, whilst the former are connected to a 
field winding on any synchronous apparatus con- 
nected to the alternating-current circuit, the exciter 
then becomes responsive to the wattless component 
of the alternating current, and can be made to control 
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will compensate the fluctuations on the single-phase 
circuit. Power for this railway is purchased on the 
maximum demand basis, and it is estimated that the 
reduction in the power bills effected by the battery 
will be sufficient to repay the initial investment in 
about three years. Mr. Woodbridge maintains that 
it is quite possible to utilise the split-pole converter 
operating as a single-phase machine connected to 
the single-phase circuit, as shown in Fig. 10. 

It is to be noted, however, that this involves the 





volves in a field system composed of 
pieces, the two upper poles being wound to pro- 
duce one polarity and the two lower ones oppo- 
site polarity. The armature windings are connected 


to the secondaries of star-connected current trans- | 
| which is responsive to the energy component, and the | 


formers in the main circuit, as indicated, the current 
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Fig. 7—EXCITER FOR SPLIT POLE CONVERTER 


being led into the armature through the slip rings. | 
This produces a revolving field in the armature, | 


but, since the latter is revolved in the reverse direction 
to the field by a synchronous motor, the net result 
is that the field is stationary in space. Inspection 
of the diagram will show that one field winding 


of the exciter is connected across a direct-current | 


supply, and that the current flowing round this field 
winding can be varied at will with the aid of the 
resistance R. ‘There are two sets of brushes on the 
commutator, one pair being fixed so that the diameter 
joining them is in the direction of the field set up 
by the alternating current, and the other pair placed 
at right angles to the first pair. ‘These latter brushes 
are short circuited, whilst the other pair are con- 
nected to the controlling field of the equalising plant, 
as shown. 

When the field produced by the alternating current 
is just neutralised by the effect of the shunt magnet 
winding there is no potential difference between the 
points A and B, but when the two opposing fields do not 
balance each other there is a resultant flux in the 
direction of the vertical centre line, and, consequently, 
a voltage between the short-circuited brushes. This 
vives rise to a current between these brushes, which 
sets up a flux in the direction of the diameter joining 
them. Asa result, this flux causes an electromotive 
force to be set up between the other pair of brushes 
C, D, which are connected to the field of the equalis- 
ing machine, with the result that this is excited in 
such a manner as to cause the battery to charge or 
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Fig. S-ARRANGEMENT FOR THREE-PHASE LOAD 
discharge, and so to equalise the power station load. 
It will be seen that the current from the brushes C, D 
passes round the field magnets through a second field 
winding, this being provided for the purpose of over- 
coming armature reaction. 

Mr. Woodbridge makes a number of claims for this 
type of exciter. One is that it acts as a multiplying 
device, by reason of the magnifying effect of the current 
between the short-circuited brushes, and the machine 
can therefore be made exceedingly sensitive to small 
changes in the alternating-current load. Moreover, 
it can be made to respond to any desired phase com- 
ponent of the alternating current by a suitable angular 
relation between the exciter armature and the arma- 
ture of the synchronous motor which drives it. For 
controlling the charge and discharge of a storage 
battery the exciter would be adjusted to respond 
to the energy component of the current. 


four pole 


the field of the synchronous apparatus in such a 
way that the apparatus will supply practically all 
or any desired proportion of this wattless current. 
For controlling both the energy fluctuations and the 
power factor, two such exciters may be used, one of 


| other to the wattless component. In addition to the 
| above advantages claimed for this exciter, there is 

another which is perhaps equally important. This is 

that the automatic regulation of the load can be 

stopped instantly by short circuiting the current 
| transformers. It might appear that it is necessary 
|} to disconnect the connections ,to the collector rings 
| before doing this, but this is not the case. The 
| 


armature reaction is so great that a short circuit 




















| use of a single-phase converter instead of a polyphase 
lmachine, as shown in the scheme, Fig. 9, and it is 


|common knowledge that single-phase rotary con- 
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Fig. 9-ARRANGEMENT FOR SINGLE-PHASE LOAD 


will only produce a normal flow of current, which, 
however, sufficient to demagnetise the fields. 
Mr. Woodbridge also points out that in putting the 
apparatus into service the rheostat R, if properly 
calibrated, may be set for any desired constant load 
of the generators, and, after all, the main connections 
are made so that the battery is merely floating on 
the bus bars; the short circuiting switch across the 
secondaries of the current transformers may be re- 
moved, and the load on the generators will be at once 
held at the constant predetermined value for which 
the rheostat R has been set. 

The diagram, Fig. 8, shows a split-pole converter 
used in conjunction with a three-phase system, the 
battery charging and discharging through the rotary 
converter. Here, it will,be observed, there is no 
direct-current load, and no other converter beyond 
| the split-pole machine, which is provided for the pur- 
pose of charging and discharging the battery. The 
method of controlling the voltage of the split-pole 
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sisting of three direct-connected machines, viz., a 
60-cycle three-phase induction motor of 1000 horse- 
power receiving power from the transmission line ; a 
1000-kilowatt, single-phase, 25-cycle, 2200-volt gene- 
rator delivering current to the railway and a 750 
horse-power direct-current machine, which is con- 
nected to the battery and acts as a generator or a 
motor when the battery is charging and discharging 
respectively. ‘The boosters are controlled by appara- 
tus which responds to the current in the three-phase 
60-cycle transmission line in such a manner that 
small variations of the current vary the booster 
voltage both in magnitude and in direction. It is 
obvious that with the machines arranged in the 


| It will be understood that the single-phase alternator 
| shown on the left of Fig. 10 would be coupled to the 
| three-phase machine, as shown in Fig. 9. : 

| The scheme shown diagrammatically in Fig. 11 
| is for a system in which both alternating and direct- 
/current generators are operated to supply a load 
| which is partly alternating and partly direct current, 
the two circuits being inter-connected by suitable 
converting apparatus. It assumed in this case 
that the fluctuations of the direct-current load pre- 
ponderate, and as the direct-current bus bar voltage 
must be maintained constant, a booster is needed. 
This must be of sufficient capacity to allow for 
the direct-current fluctuations, and since, in this 
instance, the latter constitute the greater part of tho 
load fluctuations, the booster should be of sufticient 
capacity for the total battery output. In order to 
transmit the fluctuations originating on the alter- 
nating-current circuit to the continuous-current bus 
bars special automatic control of the converting 
apparatus must be provided. Here, again, Mr. 
Woodbridge has maintained that the split-pole con- 
verter would be the most satisfactory machine fcr 
providing this control. 

When it is remembered that the direct-current bus 
bar voltage is practically constant, it is evident that 
only a very small change in the ratio of convection 
would be necessary. This change would have to be 
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converter will be referred to more fully in the next 
article. To 3 Phase 
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is a single-phase one. In the case illustrated the € 
transference of load is effected by a direct current | 3 
machine, which is used in conjunction with a battery 
and booster, also a three-phase and a single-phase Ene = To DL 
machine. A notable example of this kind is to be Solenoid —= as 
found at the frequency changing station of the = Load 
Spokane and Inland Railway Company at Spokane, So 
Washington. The station contains four frequency DC. — 
and phase changing motor generator sets, each con- Generator . >= 





Fig. 12—SCHEME ADOPTED AT THE INDIANA STEEL WORKS 


just sufficient to overcome the drop in the converter 
and the static transformers. In the scheme shown 
in Fig. 11, however, the converter is of the ordinary 
type, but it is used in conjunction with an alternating- 
currert booster, the windings of which are in series 
between the alternating-current tapping of. the 
converter armature and the slip rings. Boosters 
of this kind are quite common in this country, their 
armatures being mounted on the same shaft that 
carries the rotary converter armature. The booster’s 
field is automatically controlled in response to fluc- 








* No. I. appeared February 16th. 


manner shown in Fig. 9 the direct-current machine 


tuations of load on the alternating-current circuit 
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increesing or decreasing the alternating-current 
voltage of the rotary converter, and thereby causing 
it to transmit energy in either direction between 
the alternating and direct-current circuits. An alter- 
nating current Entz regulator might be employed 
for controlling the alternating-current boosters. 


alternating-current load fluctuations predominate. 
Since the direct-current bus bar voltage must be kept 
constant, a battery booster is needed of sufficient capa- 
city to handle the direct-current load ; but owing to the 
direct-current fluctuations in the present case being 
comparatively small, the booster capacity may be re- 
duced to a minimum, provided the fluctuations of alter- 
nating-current load are transmitted directly to the 
battery terminals, instead of to the direct-current 
bus bars. This may be accomplished by the split- 
pole converter, which in this case is connected be- 
tween the alternating-current circuit and the battery 
terminals, and is so controlled as to transmit direct 
to the battery the fluctuations of load originating 
on the alternating-current circuit. A scheme of 
this kind has been adopted for controlling the load 
fluctuations of the electric power plant of the Indiana 
Steel Company at Gary, Indiana, and with this we 
shall deal more fully in the next article. 
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OSBORNE REYNOLDS. 

Ir is with much regret that we have to announce 
the death at Watchett, Somerset, on Wednesday, 
February 21st, of Dr. Osborne Reynolds, late 
Emeritus Professor of Engineering at the University 
of Manchester, a post which he resigned owing to 
a breakdown in his health in 1905. To Dr. 
Reynolds was largely due the organisation and 
arrangement of the splendid Whitworth Labora- 
tories at the Owens College, now merged into the 
the Manchester University. He was born in Belfast 
in 1842, and received his early education at Dedham 
Grammar School, after which he proceeded to Queen’s 
College, Cambridge, becoming a Feilow in 1877. In 
the same year he became a Fellow of the Royal 
Society, and in 1883 a member of Council. In 1887 
he became a sectional president, and the following 
year received the Gold Medal of the Society. Dr. 
Reynolds wrote a very large number of papers on 
scientific subjects, including the ‘Laws of Resist- 
ance in Para!lel Channels,” ‘‘ Theory of Lubrica- 
tion,” and the “Flow of Gases.” His work on 
the ‘‘Sub-mechanics of the Universe’ was printed 
and circulated by the Royal Society. He was con- 
nected with the well-known Manchester College for 
nearly forty years, and when he resigned was suc- 
ceeded by Professor Dunkerley, whose health, by a 
strange coincidence, broke down in a similar manner 
in a very short time. 

Reynolds will always remain famous for his 
valuable research work in connection with hydro- 
kinetics. He was the first to demonstrate that the 
manner in which water flows depends upon its 
velocity. When this is below a certain critical point 
the flow depends chiefly upon the viscosity, and is 
along smooth stream lines. On passing the critical 
velocity the water no longer moves steadily, but 
breaks up into numberless little whirls or eddies 
which move along with it and absorb energy from 
the main stream. The former condition he called 
steady flow, and the latter eddy flow, and many 
present-day engineers will remember the beautiful 
experimental apparatus which Reynolds devised to 
illustrate his pet theory. By means of this he passed 
water from a large tank through a glass tube, and 
then injected a fine stream of coloured liquid at the 
same velocity into the middle of the stream. The 
water in the tank was quite steady, and entered the 
tube through a bell mouth. At low velocities the 
coluured liquid formed a thin line along the centre of 
the tube, but at a certain velocity it was observed 
suddenly to spread out through a considerable body of 
the liquid, and on photographing it by means of an 
electric spark the coloured streak was seen to be 
twisted into little whirls. Reynolds also found that 
the law connecting the resistance R with the velocity 
v was different for these two conditions. 

For the lower speeds he ascertained that the resist- 
ance was proportional to the velocity, but at greater 
speeds it varied as some higher power, ranging from 
1.7 to 2, depending on the roughness of the surface 
of the pipe. Near the critical velocity, which 
depends on the diameter of the pipe, and on the 
temperature, the law is uncertain. The temperature 
was found to affect the viscosity on which the 
critical velocity also depends. The resistance of the 
pipe for any velocity is conveniently expressed 
in terms of the difference of pressure per unit length 
required to force the necessary quantity of liquid 
per second through it when level. This is called the 
‘slope of pressure.” Whether the pipe is level or 
not, if it be of uniform bore, this slope is given by 
the difference of level between the free surfaces of 
the pressure columns at any two points, divided by 
the length of pipe between them. This was termed 


the “slope of free level,” and is shown graphically 
by a line passing through the surfaces of a series of 
little pressure columns. 
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Reynolds’ work in connection with turbine pumps 
received adequate treatment at the hands of Dr. 
Edward Hopkinson and Mr, A. E. L. Chorlton in the 
paper which they read last month before the Insti- 
tution of Mechanical Engineers. It was in 1875 that 


| Reynolds invented a turbine pump of the series 


Another example is shown in Fig. 12, where the | type, fitted with guide vanes. 


In this pump the 
impeller delivered the water to tangent guide vanes, 
and the mouths of the guide channels could be 
regulated to raise the efficiency of the pump for 
smaller outputs—a device which was seldom adopted 
in practice. Reynolds, in his patent specification, 
claimed ‘‘ the arrangement and combination of two 
or more centrifugal pumps or fans, in which the fluid, 


|after leaving the moving passages, is received into 


fixed passages, so formed as to deprive it of all 
velocity of whirl.” No pump of this type of which 
any records and tests are available was constructed 
until 1887, when the firm of Mather and Platt built 
a machine for the engineering laboratory at Owens 
College. This pump, we believe, still forms part of 
the laboratory equipment. It has four impellers in 
series, and gave a total head of 148ft., or 37ft. per 
chamber, at a speed of 1500 revolutions per minute. 
According to Reynolds’ tests, the average efficiency 
was 58.5 per cent. The guide vanes, after leaving 
the wheel in a curve, reached the inner periphery of 
the outer shell of the chamber at an angle. The 
water, having had its velocity of whirl converted 
into pressure head in these passages, had then to pass 
sideways at right angles into radial return passages 
formed in the rear portion of the chamber. In these 
passages the water was guided and prevented from 
rotating by radial vanes. On reaching the centre the 
water passed into the eye of the second impeller, and 
so on until it was finally delivered at the pump out- 
let at the necessary head pressure. The results 
achieved with the Reynolds pump were such that 
the firm of Mather and Platt took up its commercia! 
manufacture in 1893. 

In the year 1899 Reynolds suggested a novel 
method of testing the fatigue of metals, and gave a 
general idea of the apparatus by which the experi- 
ments could be carried out to Mr. J. H. Smith, the 
1851 Exhibition Scholar, at the Whitworth Labora- 
tory, Owens College, Manchester. A joint paper by 
Messrs. Reynolds and Smith, on the machine which 
they had devised, was read before the Royal Society 
in 1902, and was entitled a ‘‘ Throw Testing Machine 
for Reversals of Mean Stresses.” The ideas under- 
lying the new system of testing were as follows :— 





|of Mechanical Engineers in 1865. 


(1) The stress should be direct tension and compres- | 


sion, and (2) of approximately equal amounts, such 
tension and compression being obtained by means of 


the inertia force of an oscillating weight; (3) the | 
rapidity of repetitions should be much higher than in | Professor’s year of office as President of the Institution of Civil 
| Engineers. 


the experiments of Wohler, Spangenberg, Bauschinger 
and Baker, ranging as high as 2000reversals per minute. 
The test specimens consisted of round short rods about 
3}in. overall, with screwed ends jin. diameter by 
ljin. long, turned down in their middle to jin. 
diameter by }in. long. and then filleted out to short 
collars the size of the bottom of the threads of 
their jin. screwed ends. The ends of each specimen 
were screwed home into chucks in spindles at the 
top and bottom and made fast by lock nuts. 


Upon the lower spindle there were suspended the | # { ; 
| Dickson, president, in 


desired number of weights, whilst the top end of | 


the upper spindle was attached to a crank of 
sin. throw by a connecting-rod 12in. long, and the 
whole was truly arranged for vertical reciprocations 
by three guide bushes. The crank shaft was sup- 
ported in suitable bearings and was rotated by a 
rope and cone pulley. In this way a _ periodic 
vertical up-and-down motion of the two spindles, 
between which the test piece was fixed, was secured. 
The motions are simple harmonic motions, due to the 
great proportionate length of the connecting-rod. The 
weight attached to the lower spindle plus the weight of 
the latter produced, by their inertia, a tension stress at 
the bottom end and a compression stress at the top 
end of the stroke. For a fixed load and speed the 
stress per square inch of cross section on the test 
pieces was varied by inserting specimens of 
different diameters, or the load or the _ revo- 
lutions per minute of the crank could be varied 
at pleasure to produce different stresses. In order 
to enable the calculations of the stresses in the 
specimens to he correctly determined, the axis of the 
crank shaft must be at rest, while the crank revolves 
with uniform angular velocity. This was effected by 
driving the crank shaft with a constant torque, 
making the total kinetic energy of the moving parts 
constant for each experiment, and by good all-round 
balancing of these parts. The total energy of the 
moving parts was rendered invariable by first 
attaching a second horizontal connecting-rod to a 
lug pin on the Jarge crank-head of the vertical 
connecting-rod at the Jevel line of the crank shaft 
centre. This second connecting-rod was equal in 
length to eighteen cranks, and gave a reciprocating 
horizontal motion to adjustable sliding weights. 
Since the vertical and horizontal weights each 
received their motions from the same crank-pin, the 
velocity of the one varied as the sine and the other 
as the cosine of the angular displacement of the 
erank. Hence the sum of the squares of their 
velocities were constants. Consequently, the total 
kinetic energy of the parts was rendered constant, 


| fessor Unwin’s original students. 
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when the total weight moving in a_ horizonta 
direction was made equal to that moving vertically, 


SIR JOHN G. N. ALLEYNE. 


Tue death is announced as having taken place on 
Wednesday last, at Falmouth, of Sir John Gay 
Newton Alleyne, Baronet. Sir John. was born in 
September, 1820, and had therefore attained the 
great age of nearly 92 at the time of his death. He 
was educated at Harrow, and afterwards proceeded 
to Bonn in order to study for the engineering pro- 
fession. Thereafter he spent a short time in 
Barbadoes—the land of his birth—in connection with 
the sugar industry, and in 1852, when at the age of 
32, he became engineer and manager of the Butterley 
Ironworks in Derbyshire. This position he occupied 
with distinction for a period of 28 years, and among 
the many important works carried out by the firm 
during this time was the construction of the roof of 
St. Pancras Station. This roof was designed by Mr. 
W. H. Barlow, but the task of planning the 
machinery for making the ironwork, as well as the 
scaffolding to erect it, and the actual erection, fell to 
the Jot of Sir John—then Mr. Alleyne. 

His name wi!l also always be associated with the 
invention of a puddling furnace with a rotating base. 
In this furnace the axis was hollow, and contained a 
water pipe, by means of which jets of water were 
made to play on the under surface of the 
double bottom. The water flowed away ayain 
through the hollow shaft. In a modification of 
the original design a mechanical rabble, capable of 
reciprocating or rotary motion, was added to the 
furnace. The furnace itself was similar in form and 
operation to Riley and Henley’s furnace, and had 
considerable vogue for some time. 

Sir John will also be remembered for his researches 
in iron and steel, particularly as regards the use of 
the spectrum in the analysis of these materials. He 
was an original member of the Iron and Steel 
Institute, and was at the time of his death the senior 
Vice-president, being, in fact, the only survivor of 
the first Council of this body. He became a member 
of the Institution of Civil Engineers in 1872, having 
previously been elected a member of the Institution 
He was the third 
baronet, having succeeded his father in 1870. He 
was Warden of Dulwich College from 1843 to 1851. 





DrinNER IN Honour oF ProressoR UNwIN.—On Saturday, 
February 10th, Professor W. Cawthorne Unwin, F.R.S., was 
entertained by about two hundred of his past students at the 
Criterion Restaurant, Piccadilly. The dinner was organised 
by the Old Students’ Association of the City and Guilds Central 
Technical College, with the intention of celebrating their late 


The chair was taken by the President of the Asso- 
ciation, Mr. W. Duddell, F.R.S., who proposed the toast of the 
evening, being seconded by Mr. H. A. Humphrey, one of Pro- 
Professor Unwin, in reply, 
said that he was very much touched by the expression of |is 
old students’ respect for their professor, and having given a 
short but very interesting autobiography, he gave particulars 


| as to the distinguished careers of several of his past students, 


now scattered all over the globe. The meeting was a great 
success, and the Association presented Professor Unwin with a 
cigar cabinet as a tangible souvenir of the evening. 

Royat Merreoro.ocicaL Society.—The monthly meeting 
of this society was held on Wednesday evening, the 21st inst., 
at the Institution of Civil Engineers, Westminster, Dr. H. N. 
the chair. Mr. J. Fairgrieve read a 
paper on * The Thunderstorms of May 3lst, 1911.” He dealt 


| with the thunderstorm which visited the London district on 





Derby day, and especially with the movement of the rain which 
accompanied the storm. Having obtained information from 
nearly 700 observers as to the time of rainfall or absence otf 
rain, he had been able to prepare an interesting series of maps 
for each quarter of an hour from 12.30 to 8.45 p.m., showing the 
areas over which rain was actually falling. Mr. R. G. K. Lemp- 
fert read a paper on “ The Thunderstorms of July 29th, 1911.” 
This storm was of the line-squall type. The author traced 
the spread of the phenomenon across the British Isles, and 
showed by a map of isochronous lines that it first struck the 
extreme end of Cornwall about 2 p.m. on July 29th, and passed 
across Shetland at 3 p.m. the next day. Mr. 8S. Skinner read 
a paper on “ The Drosometer,” an instrument for measuring 
the amount of dew. 

East Lonpon (SoutH AFRICA) AND ITs PossisBILities._—We 
have received a copy of a little book setting out the opportunities 
offered by East London (South Africa). The authorities of 
this place are doing their best to induce manufazturers to settle 
in the district. At present enormous quantities of raw material 
leave South African ports, a large part of which comes back in 
due course in the form of manufactured goods. For instance, 
during the first seven months of 1911 skins and hides to the 
value of £655,000 were exported, while leather goods to the 
value of £889,000 were imported. The establishment of factories 
in South Africa would, it is pointed out, save the manufacturer 
the sea freight, customs dues and middlemen’s profits, and would 
enormously develop the resources of South Africa itself. 1t 
is claimed that one of the most promising areas in South Africa 
is the district surrounding the port of East London. The 
opportunities which await farmers, manufacturers and others 
are clearly set forth in the book we have mentioned, which is 
full of information and statistics compiled under the joint 
direction of the East London Municipality and the general 
manager of the South African Railways. The book, which 
bears the title ‘East London: Commercial Resources an 
Industrial Possibilities,” gives the railway and water rates, 
particulars of the local markets, the price of labour, electric 
light and power, &c., and details regarding the various opening» 
which exist for the establishment of new industries. Tlie 
book states that there are good openings for the manufacture 
of leather, cotton and woollen goods, jams and canned fruits, 
preserves, confectionery and many other things which are now 
imported ; that the means of transport are cheap ; that there 
is no scarcity of labour, water, coal or suitable factory sites ; 
that large tracts of agricultural land and never-failing pasturage 
are procurable in the district ; that the fruit industry is capable 
of large development ; and that stock-raising on an extensive 
scale promises to be exceedingly lucrative and well worthy of 
consideration. The book may be obtained gratis on applica- 
tion to the High Commissioner for the Union of South Africa 
32, Victoria-street, S.W. 
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WEST AFRICAN GOVERNMENT RAILWAYS. 


Aw interesting paper was read on Tuesday last before 
the Institution of Civil Engineers by Mr. Frederick Shel- 
ford entitled * Some Features of the West African Govern- 
ment Railways.” The British railways referred to were :— 

(1) From Freetown to Pendembu in Sierra Leone via 
Rotifunk, Mano, Mattru, Bo, and Baiima, 230 
miles. Gauge 2ft. 6in. 

(2) From Sekondi to Kumassi via Tarkwa, in the Gold 
Coast Colony, 186 miles. Gauge 3ft. 6in. Branches 
to Prestea—20 miles—and Princessu. 

(3) From Acera to Mangoasi, 40 miles. 

(4) From Lagos to Zungeru via Otta, Abeokuta, Ibadan, 
Oshogbo, and Ilorin, 

(5) From Baro to Kano with a branch to Zungeru— 
this is called the Northern Nigeria Railway—and 
the distance from Lagos to Kano by the lines (4) 
and (5) is about 700 miles. 

The following particulars are also given regarding rail- 

wavs in French territory :— 

(1) Dakar St. Louis Railway, 165 miles, reported to | 
have cost £5200 per mile. Branch to Malem. 

(2) Kayes-Koulikoro Railway, 345 miles in length, 
reported to have cost £5750 per mile. 

(3) Thies-Kayes Railway. Not yet completed, but will 
have a length of 370 miles. 

(4) Konakri-Couroussa Railway, 365 miles in length, 
stated to have cost £6525 per mile. 

(5) Ivory Coast Railway, in course of construction, the 
first section to be 195 miles in length. 

(6) The Dahomey Railway, now built to Savé, a dis- 
tance of 160 miles. 

A map was given in the paper showing the whole dis- 
trict, and the principal features of this are reproduced in 
the accompanying engraving. 

Mr. Shelford first of all directed the attention of his 
audience to the conditions met with and the difficulties 
to be overcome by the pioneer railway engineer in this 
part of the world. The density of the scrub is such that it 
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which had to be carefully drained so as to prevent the forma- 
tion of stagnant pools in which mosquitoes might breed. 
The cuttings were made by natives using picks and hoes, 
and with baskets to carry away the excavated material. 
It was found that when the material was suitable the faces 
of cuttings were best left vertical, as the torrential rains 
did less harm to such a face than to a sloped face. It was 
found cheaper, owing to the amount of supervision re- 
quired with machine drills, to carry out rock cutting by 
hand labour. 

Very large numbers of natives were sometimes employed 
on earthworks. For instance, on the Lagos Railway there 
were as many as 19,000 at work at one time. Very nearly 
all of them, when they realised that they were to be paid 
regularly, turned out good workmen, and many of them 
were engaged permanently when the railway was opened 
for traffic. 

High shipping rates and much breakage in transit pre- 
cluded the use of earthenware pipes, which otherwise 
would have been widely employed for small drains. Their 
place has been taken by pressed steel culverts 18in. to 
4ft. in diameter. Corrugated pipes 2ft. to 6ft. in diameter 
have also been used for pioneer lines under small banks. 


| For some of the smaller culverts steel centering has been 


successfully adopted. Suitable stone was by no means 
always available, and because of this concrete was used 
instead of masonry for most of the culverts. 

Bridges were very numerous, and lists of the leading 
structures are given at the end of the paper. Mr. Shelford 
specifically referred to three of the most important. 
These were the Carter Bridge crossing the Lagoon from 
Lagos to Iddo Island, and the Denton Bridges connecting 
Iddo Island with the mainland. - 


best year—1909—showing as much as 64 per cent. Here 
as might be anticipated, the ratio of working expenses to 
gross earnings is not so high. In 1909 it was only 40 per 
cent. 

The Lagos Government Railway, another 3ft. 6in. line, 
has a length to the river Niger only—the bridge not being 
yet completed—of 308 miles. The total cost was 
£2,007,000, so that each mile on an average cost just over 
£6500. The figures given in this case are for a varying 
number of miles open for traffic each succeeding year from 
1905 to 1909, and are therefore not strictly comparable 
year by year. Judging from the lu k of the figures for the 
Sierra Leone and Gold Coast Railways this was also the 
case, but it is not so stated, and we therefore gave an aver- 
age for the five years. Clearly, however, this cannot be 
done with the Lagos Railway data. It may be said, there- . 
fore, that the best year of the five was again the last—1909 
—and that the net receipts were £72,000—just over 
34 per cent. In this same year the working expenses 
were 64} per cent. of the gross earnings 

In every instance the introduction of the railway has 
led to a large increase in the trade of the colony. Moreover, 
to quote Mr. Shelford’s own words :—“ Since the com- 
pletion of these railways the natives, who in some dis- 
tricts were frequently engaged in inter-tribal warfare, have 
settled down for the most part as peaceful traders or agri- 
culturists, while a certain number of them have learned 
to fill all subordinate posts upon the railways, from navvy 
and ganger to clerk and station-master. The railways 
have, in fact, brought about the complete pacification of 
these colonies, previously so subject to disturbance.” 





The first-named is just | 


over 2100ft. long, and contains a 50ft. opening span. | 
There are, first of all, thirteen piers placed at 90ft. centres. | 


The twelve lattice girder spans are 71ft. 6in. long. The 
swing span comes next, and beyond this there are fifteen 
50ft. lattice girder spans. 
over this bridge. The two Denton Bridges—one for a road 


A 2ft. 6in. steam tramway runs | 





CANADIAN RAILWAYS FOR 1911. 


GrowtH and development of Canadian railways and, 


| generally speaking, their prosperity are indicated in a com- 


and one for arailway—are both 917ft. long, and run parallel | plete and well prepared report by the Controller of Railway 


to each other. 


In each case there are seventeen 50ft. | Statistics, which was tabled in the Canadian House of Com- 
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is rare to obtain an unobstructed view of a hundred yards. 
Consequently it is impossible without spending excessive 
time and money on the work to be certain that the best 
possible line is chosen. The wisest course to pursue is, 
therefore, to run a practicable line and to leave deviations 
till later. For preliminary traversing the “ miners’ dial ” 
is recommended, as it is more rapid in action than the | 
prismatic compass, though perhaps slightly less accurate. 
Steel bands are preferable to chains, as being less liable to 
stretch or catch in vegetation. Aneroids are particu- 
larly useful, as the atmospheric pressure, saving before and 
after tornadoes, is wonderfully uniform. Tacheometers 
have proved valuable time-savers in taking long cross | 
sections, 

It has not been found possible to employ full chrono- 
meters. Half chronometers in watch form have been | 
found more reliable. A perambulator wheel with a plain iron | 
rim and a cyclometer has been found extremely useful for | 
checking distances.. For the permanent marking of a 
surveyed line it is now the custom where possible to use 
concrete blocks sunk level with the ground with the station 
marked upon them by cuts, the block itself being 
marked by a gas tube embedded in it and carrying a num- 
ber stamped on a plate. However, the transport of 
materials for such a system and the labour involved gener- 
ally render the cost of such permanent works prohibitive. 

When discussing the question of clearing Mr. Shelford 
explained that, in order to guard against the line being 
blocked by falling trees which frequently reached a height 
of 150ft., it is sometimes necessary to clear a width of 
300ft. in addition to the width of the railway itself. To do 
this, he explained, involved clearing as much as 40 acres per 
mile of line and became a very serious matter when, over and 
above the undergrowth, there may be as many as twenty 
really large trees to the acre. Some of these may be from 
6ft. to 9ft. in diameter at the bottom, and will take from 
two to three days to cut down by hand, and will require a 
further time to remove. Tree felling machinery has not 
been largely adopted. A clearing when made has to be 
cut back every six months, as the undergrowth grows very 
quickly, 

The earthworks on most of these West African lines 

ave been heavy. Cuttings were usually tipped to spoil 
and embankments made by the use of “ borrow-pits,” 


‘ 








MAP SHOWING THE RAILWAYS IN WEST AFRICA 


spans, but whereas for the railway the girders are built up 
of plates, those for the road bridge are of the lattice type. 
Both bridges have trough flooring. Screwed piles were 
used for the piers. 

The author then discussed stations. With the excep- 
tion of those at the main termini these are of a simple type 
without any platforms, and usually with only a loop siding 
for passing trains, with a second loop or dead end siding 
for local traffic. Brief descriptions of some of the terminal 
stations were also given. The shops at Sekondi and 
Ebute Metta also come in for mention. The water tanks 
at wayside stations are usually of cast iron, and have capa- 
cities varying from 2000 to 15,000 gallons. They are car- 


| ried on steel framework. Other special tanks are also 
| referred to. 


On all the West African lines steel rails weighing from 
28 lb. to 55 1b. per yard are employed. They are keyed 
to steel sleepers with steel keys. Creosoted Baltic sleepers 


| have been tried and lasted fairly well, but the native woods 


have not proved satisfactory. The electric staff system 
of signalling has been installed. There has so far been 
no night running, but it will probably soon be necessary 
at any rate on the Lagos Railway. 

After dealing at some little length with the rolling stock 
and locomotives, Mr. Shelford concluded by giving some 
financial data. It appears that the Sierra Leone Railways 
with their branches represent 255 miles of line. They are, 
as has already been said, of 2ft. 6in. gauge, and have cost 
in all £1,020,120 to construct. This is at the rate of 
approximately £4000 per mile. For the five years 1905-09 
the net receipts have been £5000, £9000, £12,000, £6000 
and £15,000 respectively, an average of £9400. This is 
not quite 1 per cent. on the capital expenditure, the best 
year being 1} per cent. The percentage of working 
expenses to gross earnings is naturally high. In 1909, 
which is the last year for which figures are given, the ratio 
was 82 per cent., and it was the best year of the five. 

In the case of the Gold Coast Railway, which has a 
3ft. 6in. gauge, the results obtained are better, though the 
first cost was higher. There are in all 187 miles of line, and 
they cost £1,756,000—an average of nearly £9400 per mile.. 
The net receipts for the same five years were £51,000, 





£94,000, £89,000, £76,000 and £111,000. They averaged 
£84,200 per annum; over 4} per cent. on the capital, the 


Swain Se 


mons on the first of the month. The total track mileage 
is now 25,400, an increase of 669 miles for the year, and at 
the end of June last, the period covered by the report, 
7000 miles of road were under construction. Of this 1578 
miles were in actual operation at that date, though not 
formally declared to be so by the Railway Commission. 
During the year 118,391,514 dols.—say, £23,600,000— 
were added to the capital of the railways. The dividends 
paid in the last five years, published this year for the first 
time, increased from 2-17 per cent. on the share capital 
in 1907 to 4-08 per cent. last year. 

The passengers carried totalled up to 37,097,718, and 
goods reached 79,884,282 tons. A total of 4219 locomo- 
tives, 4513 passenger cars, and 127,158 freight cars were 
in service during the year. The fatal accidents numbered 
493, while 3320 persons were injured, a decrease of 120 in 
fatal and 1190 in other accidents. Of the total of those 
killed 202 were companies’ servants, whilst of the total 
injured 1314 were so engaged. Level crossings caused 
36 persons to be killed and 108 injured. On electric 
railways the mileage total was 1224; earnings, 20,356,952 
dols.; and operating expenses 12,096,134 dols. Passen- 
gers numbered 426,294,792, as against 360,964,876 
in 1910. Electric railways killed 102 and injured 2670 
persons. The increase in fatalities is 7 and in injuries 
132. 








Tue Institution oF AUTOMOBILE ENGINEERS.—An entire 
departure from precedent was made on the occasion of the 
fifth meeting of the session of the Institution of Automobile 
Engineers, which was held on February 14th. The paper on 
“Causes of Failure in Ball Bearings,” by Mr. G. F. Barrett, 
had been published in full in several journals prior to the meeting 
and was not read at the meeting at all, the author simply devot- 
ing a few minutes to describing some of the many models on 
view. Thus, the whole of the evening was given up to the 
discussion, which was of such an animated and interesting 
nature that the proceedings actually terminated at a later hour 
then usual. Representatives of several of the different ball- 
bearing makers were present, and contributed to the discussion. 
The chief value of the paper consisted in a most informative 
series of drawings showing the right and wrong way of fitting 
up ball bearings. The experiment outlined above was so success- 
ful that it is to be repeated on the occasion of the next paper. 
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LAST STAGES OF THE PANAMA CANAL 
CONSTRUCTION. 
No. 1V.* 
ALDS TO NAVIGATION, 

Or the rising stem valves required in connection with 
the lockage operations, 120 are of the Stoney gate type 
and an equivalent number cylindrical ; and each class 
will be apportioned to the several locks in the following 
proportions :—Gatun, 60; Pedro Miguel, 20; and Mira- 
flores, 40. Control by cylindrical valves is necessary in 
the case of the centre walls, in order that the twin lock 
chambers may be used independently of one another. 
In the side walls, however, regulation of the flow 
of water through the main culverts is secured by 
means of gate valves in the culverts themselves. 
In each case the valves are embedded in the concrete 
during the construction of the walls, an opening 
being left for the rising stem, the machine chamber 
being also left open at the top pending the installation 
of the operating machinery. 

Each valve requires for its operation an individual 
machine, motor and limit switch. The first tenders 
for the supply of these were opened in September, 
1910, but the prices quoted were deemed so excessive 
that no award was made. New bids, to be opened 
in the following February, were then requested, and 
a special effort was made to attract attention of 
foreign manufacturers to the contract. This resulted 
in the receipt of eleven tenders for the rising stem 
valve machines, fifteen for the cylindrical valve 
machines, four for the motors for each class of 
machine, and seven for the limit switches—as com- 
pared with the original seven, and in a difference in 
the aggregate price quoted of no less than £100,000. 
The Wheeling Mold and Foundry Company sub- 
mitted the lowest tenders for the valve machines 
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Fig. 13—POSITION OF CYLINDRICAL VALVES 


without electrical equipment, and received an order 
for two sample machines of each class. An interest- 
ing feature of the competition was that the successful 
company offered for the valve stems Mannesmann 
tubing, made in Germany, at a price indicating that 
such tubes, free of duty, cost less than one-half the 
sum at‘which American material was produced. 

‘Two of the machines were tested at the manu- 
facturers’ plant at Wheeling, W.Va., in September 
and October, under the direction of a representative of 
the Commission. ‘The machines were operated, with 
four different motors and limit switches, under 
weights of 9000 Ib. and 14,000 Ib., through 100 cycles 
at intervals of from one to three minutes. The 
results of the test for the machine destined to be 
first installed in the Canal, viz., in the centre of the 
upper locks at Gatun, were as follows :— 











Up | Down } Up Down 

9000 Ib. | 9000 Ib. | 14,000 Ib. | 14,000 Ib. 
Stroke at be ———— i 36in. | 354+ 1Zin. 354+ 1gin. 
RO? sus ares 11-4 sec. | 9-4 see. 
Running torque 85 | | 112 
H.P. at coupling 10-8 | 15-0 
Amperes . : > B40 | 18-5 4 20 
K.W. at motor terminals! 10-9 | 8 } 4-1 1-2 
Machine efficiency* be | 51-5 pc. _ 

| 


* The ratio of energy input to the motor, divided by actual 

poatay output, and accounting for both electrical and mechanical 
OSSCS. 
So satisfactory were these tests regarded that the 
manufacturers promptly received an order for the 
remaining valve-operating machines required for 
the locks, and also for twelve auxiliaries. 

The work of installing at Gatun the valve machine 
mentioned above was completed during the third 





* No, IIL. appeared February 16th. 


week in November, and steps were at once taken 
to test in place both it and its valve. Fig. 13 shows 
the position in relation to the centre wall culvert 
of a valve and its operating machine, while Fig. 14 
is a section through the valve itself. When the 
valve is completely open, its movable cylinder is 
within the fixed upper cylinder in which it moves, 
leaving an opening of 2ft. L}in. around the valve for 
the flow of water; but, when closed, the movable 
cylinder presses against the seat in a fixed casting 
at the bottom of the valve chamber, making a water- 
tight seal. The stem by which the cylinder is 
lowered—in other words, by which the valve is 
operated—passes through «a stuffing-box mounted 
upon the upper end of the stem casing and bolted 
to the fixed cylinder and also, through a metal casing, 
to the operating machine, as shown in Fig. 13. At 
its upper end the screw has fastened to it a non- 
revolving nut, which, together with the valve and 
valve stem, is moved vertically through a distance 
of 3ft. by means of a revolving screw, actuated by 
a bevel gear, driven by a pinion on an extension of 
the motor shaft. A combination casing and _ bed- 
plate carries the motor, limit switch, bearings and 
all moving parts, and lubrication is effected by a 
small oil pump geared to the motor shaft. Time is 
given to the motor to stop without shock, when 
the valve reaches its seat, by the expedient of allow- 
ing the thrust screw to rise through the thrust sleeve. 

For the rising gate valves there will be required, 
for the Gatun, Pedro Miguel and Miraflores locks 




















Fig. 14—CYLINDRICAL VALVE 
| respectively, 16, 80 and 84 roller trains and sealing 


Roller Trains. Sealing Devices. 


Ib. Ib. 
Structural steel... 254,800 Cast bronze ... 67,310 
Cast steel] 50,700 Bronze bolts a 24,700 
Tool steel 360,360 Bronze washers ... 2,470 
Steel bolts ... 15,860 
Steel pins 1,300 


To determine the effectiveness of the sealing device 

and the actual resistance of the valves under pressure 
—which resistance added to the weight of the gates 
and one-half the roller trains equals the weight 
that each machine must be capable of lifting—two 
of the Stoney gate valves, mounted in one of the side 
walls of Gatun locks, have been subjected to severe 
tests, prolonged over several weeks. For the purpose 
of the tests the culvert above the vaives was closed, 
and the valve chamber was filled with water to a 
height of 79ft. 
a The machines were designed to lift 60,000 Ib., 
as against a theoretical assumption that the total 
weight each must lift would be 49,000 lb., and it 
was assumed that the friction to be overcome would 
be 4 per cent. of the water pressure. The tests, 
however, show that the actual weight to be lifted 
will be between 41,500 Ib. and 44,500 Ib., the results 
for the determination of the coefficient of friction 
being tabulated as below :— 


Gate 260. Gate 261. 


Ib. Ib. 
Pull required to lift gate, culvert empty 24,000 25,000 
Weight of gate has Sess mete 20,500 20,500 
Friction of seals, initial ... ... ... ... ... 93,900 4,500 
Friction of seals, added for water pressure! .... 4,170 4,170 
Friction for seals, total 7,670 8,670 


Total pressure on gate (calculated, i = 79ft.) 651,000... 651,000 











Dynamometer pull to break seal... ... 37,500 
Lifting force on upper seal (calculated)... 5,420 
Total upward force... ... 42,920 
Weight of gate (calculated) 20,5 

| Total friction denise 22,420 
Friction of seal from above 7,670 
RN IR od ohh cces, ood, Vane as 14,75 a 
Dynamometer pull to hold gate... ... 41,500 14,500 
Suction Bee pan ast cee” ese) tebe 4,000 0 
Total friction plus suction ... 26,42 

| Coefficient of friction, total? ... 00... “0344 

| Coefficient of roller friction*® +6226 

| Combined coefficient ... we = 0407 0460 


| 1 Friction of seals under water pressure is calculated, using 0-25 
| as coefficient— 
| 5A’ 


a 62-5 x 69-7 x +25 = 4170 Ib. 
| 2 Average coefticient of friction, total -0363. 
| 3 Average coefficient of roller friction, -239, 

4 Average combined coefficient, -0433. 


| devices, involving the use of the following materials : | 





The valve gates, when closed, will rest upon 
Babbitt metal strips fixed to the sills ; at the top of the 
gates will be seals of rubber pressing tightly against 
the valve casing, and for the sides there will be pro- 
vided a new device designed in the office of the 
assistant chief engineer. ‘This consists of a plate of 
yain. phosphor bronze I8ft. long, fixed to each side 
of the gate with its free end bearing upon a guide 
in the valve casing. When the gate moves up or 


down the bronze seal moves with it; conse. 
quently when the gate is down and the valve 
closed, the seals at bottom, top and sides meet 


and make the ¢losure practically complete. — 'The 
accompanying drawing — Fig. 15—-is a section 


through part of a gate valve showing the position 
of the sealing device upon the gate and its bearing 
upon the valve frame. ‘Tests showed a maximniun 
leakaye under a 79ft. head for two valves of 1-82 cubic 
feet per second, or 819 gallons per minute. There. 
fore, under operating conditions, when there will 
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Fig. 15—SEALING DEVICE 

| 

be a head of 30ft., the leakage for a pair of valves 
| will be only about 0-8 cubic feet per second. 

| ‘The approaches to the locks, in which ships will 
| be detained while waiting for their escort of towing 
| locomotives, extend from the first gate into the 
| Canal uw distance of from 1445ft. to L700ft., and are 
| formed between a section of the centre lock wall and 
|the flare or wing walls, which are continuations of 
|the side walls. ‘To take the caused by a 
ship bumping against them, these approach walls 
are being fitted with wooden fenders, 12in. by 1Sin., 
running Jongitudinally along the sides, and bearing 
every 5ft. against a casting supported by a nest of 


stress 


four springs. 

Fie. 16 a section through a 
| showing the cups in which the latter are held, and 
ithe manner of hanging the fenders. The cuts are 
anchored into the concrete by means of a flange 
on the top and bottom, each casting weighing 216 Ib., 
and being 17in. long, 14$in. wide, and I} fin. deep ; 
while the movable buffer casting, acting as a cap 
for the springs, is 16in. by 12gin. by 10gin. The 


is nest of springs, 


| springs are 12}in. long when free, 9}im. long when 
| loaded, 3,,in. inside and din. outside diameter, 


and, as provided in the specification, must be capable 
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Fig. 16—APPROACH WALL FENDER—SECTION 


of being compressed not less than 3in. nor more than 
3hin. under a load of 7500 Ib. 

The stringers hang from eyes on the ends of steel 
anchor bolts, 14in. diameter, embedded in the con- 
crete 2ft. 54in., the nests of springs being spaced 
along the walls at 5ft. intervals, and the hangers 
for the wooden fenders at intervals of 15ft. ‘The 
shortest line, 970ft., will be on the upper approach 
wall at Gatun, and the longest, 1202ft., on the lower 
approach wall of the same flight. There will be 
in all the locks forty-eight rows of fenders—double 
rows one each side of the middle approach walls and 
on ten of the side or wing walls, and one row on the 
side walls of the upper ends of the Pedro Miguel 
and Miraflores locks. An order has been placed with 
the Railway Steel Spring Company, at 53 ec. each, 
for the 25,608 helical springs—total weight, 640,000 Ib. 
—required, and other contracts connected with 
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these fenders have been made, involving the supply 
of the following materials :— 














Ib. 

”172 timber bolts, 14in. in dia., with nuts 32,580 
2172 two-link chains for hangers 21,720 
2200 special links for hangers ... 1,000 
j2 bronze sleeves for hangers... 3,505 
2 eyes for hangers ...... 6,858 
anchor rods for hangers 13,716 
2168 washers (top) —.,. 34,688 
“168 washers (standing) 13,008 


The following castings, bearing blocks, &e., are 





consist of three parts—two tractors, alike in every 
particular, and between them a windlass. ‘The trac- 
| tors consist of a four-wheel truck, upon which are 
| mounted a motor and a control apparatus, and will 
run as rack or adhesion locomotives at the will of the 
operator. The latter will be able to control the whole 
locomotive from either cab. When towing, and on 
the inclines between locks, the tractor will run as a 
rack locomotive, motion being communicated from 





the motor to the rack pinions by means of a system 
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period of one minute. Alternating current will be 
used, with the effect that synchronous speed will be 
maintained on all the locomotives engaged in a tow. 
The motor will be three-phase, induction, totally 
enclosed, moisture-proof, high torque, or mill type, 25 
cycles per second, with 220 volts between terminais. 
The motors on the tractors of each locomotive will 
be operated in parallel and controlled by resistance 
in the secondary circuit, this being accomplished by 





contactors in the primary and secondary circuits 
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being made at the Canal Commission’s foundry at 
Gorgona: 
Ib. 
6394 buffer castings ‘con 
6394 movable buffer castings 
2168 bearing blocks 
51,162 bolts 
12,788 plates ... 
suffers 





31, 659Ft. 


Contracts have been placed for the supply of about 
11,000 tons of material required for the construction 
of the rack railway along the tops of the lock walls, 
on which will run the electric locomotives employed 
for towing vessels through the locks. ‘These materials 
include steel rails, 90 lb., 2000 tons; steel sleepers, 
1435 tons; carbon steel rack castings, 2934 tons; 
rolled steel conductor slot covers, 8634 tons; steel 
channels, 569 tons; copper Gonductor rails, 831,744 Ib.; 
steel conductor rails, 721,250 lb.; malleable iron 
castings, 445,000 Ib.; 52 switches, with frogs, 
sleeper clips, splice bars, rail bolts, nuts, rivets, insu- 
lators, &e. 

There will be two systems of rails of 5ft. Panama 
Railroad gauge, laid with 90th. open hearth steel 
rails on Carnegie steel sleepers, each sleeper being 
anchored into the concrete by a boit on the side 
further from the lock chamber. One of rails 
will be used for towing, and the other for the return 
of the locomotives after duty. Consequently, there 
will be no switches in the rack line, and no cross-overs 
between the rails, except at each end of the locks. 
On the centre wall there will be two towing tracks 
and one return track between them, and on the side 
walls two sets of rails, one for towing and the other 
for return. The towing rails will have a centre rack 
throughout, and the locomotives, when towing—and 
also on the return lines at the inclines between locks— 
will always operate on this rack. The racks will be of 
cast steel, so formed that lubricant shall not fall 
upon the concrete and that water shall not be held 


set 


in the interstices, providing a possible breeding place | 


tor mosquitoes. The distance from centre to centre 
of adjoining teeth is 3-13in. After hauling a vessel 
through the last gate and into the lock forebay, the 
locomotives will coil their cables and return to await 


another ship, or take in charge a vessel proceeding | 


forthwith in the opposite direction. The copper 
conduetor rail, from which the locomotives will 
collect electric current, will be a modified ‘‘'T ”’’ see- 
tion with straight sides and a return at the base, 
and will be made by the extrusion process. It. will 
be 23in. wide at the base, with a 3iin. leg, and will 
weigh 6-07 Ib. per foot. There will be required 127,000 
linear feet, in sections 224ft. long, and an order for 
the whole, at £34,236, has been placed with the 
Wheeling Mold and Foundry Company, whose 
tender was the lowest of three. 

As illustrated in Fig. 17, each locomotive will 
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Fig. 17—ELECTRIC TOWING LOCOMOTIVE 


of gear reductions, in which there are no clutches. 
There will be no means whatever of disconnecting 
this train of gears, and, as a result, the rack pinions 
will be in motion only simultaneously with the motors. 
A solenoid brake, closing upon a brake wheel when- 
ever the current is cut off from the motors, provides 
against accident should the current be disconnected 
while the locomotive is upon an incline. In such 
event, the locomotive would come to a stop instantly, 
and be held stationary until the brake was released. 











The rack pinions are of quill construction, and 
so mounted upon the back axle of each truck 
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Fig. 18-TOWER BEACON 


that they run free from the motor when the loco- 
motive is on the return rails and travelling by 
adhesion. For such travel, the speed of which will 
be five miles an hour, the tractors will be fitted with 
jaw clutches, operated by solenoids, and connecting 
the traction motors with the driving wheels. 

The electrical equipment for each tractor will 
consist of one traction motor with control apparatus. 
The motor will have a full-speed torque of 840 Ib. 
at lft. radius and full-load speed at not less than 470 
revolutions per minute, and will be capable of develop- 
ing not less than 75 per cent. grcater torque for a 
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operated by master controllers, one in each cab. 
There will be not fewer than seven power points in 
each direction, and between these and the braking 
position there will be a coasting point. Consequently, 
when power is turned off from either forward or 
reverse direction there will be available a coasting 
point before the braking position is reached. The 
master controllers, one for each tractor, will be of the 
drum type. 

Current will be collected by each tractor by means 
of a plough carrying two contact shoes, each operating 
on a separate power rail, one for each of two phases, 
carried in an open conduit, the third phase being 
carried by both track rails. The maximum load 


which will be thrown upon the traction motors will 


occur when the locomotive is ascending an incline 
hetween locks, and this will be greater than the load 
of towing a ship. As weight is not required for trac- 
tive effort, the locomotives will be constructed as 
lightly as possible, the estimated weight of each being 
approximately 70,000 Ib. 

The third element, the windlass, will not be 
mounted upon a truck, but will be supported by two 
arms extending on each side from either end. and 
resting on bearings immediately over the rear wheels 
of the tractors. The ends of these arms will be 
equipped with rollers, permitting free horizontal 
movement of the members when the locomotive is 
rounding a horizontal curve ; and the windlass will 
be joined to the tractors by a drawbar and trunnion, 
having the effect of a universal joint and allowing 
free movement of the parts when the locomotive 
is on a vertical curve. The functions of the windlass 
—the movement of which will be controlled by rotary 
switches in the cabs of each tractor—will be to pay 
out or haul in the tow line. The drum will be 18in. 
in diameter, and a friction clutch will provide against 
it ever sustaining a pull of over 25,000 Ib. 

There will be two motors, one for operating the 
windlass under load and the other for the rapid 
coiling of the hawser. The former will have a full- 
speed torque of 120 Ib. at lft. radius, will be capable 
of 50 per cent. greater torque for one minute, and will 
have a full-load speed of not less than 630 revolutions 
per minute. The coiling motor will have 30 Ib. 
torque at lft. radius, which may be increased by 50 
per cent. during one minute, and will have a speed 
capacity identical with that of the windlass motor. 
These motors will be of the squirrel-cage type, but 
otherwise will have the same classification as those in 
the tractors. 

The towing line will pass-through a sheave in a 
revolving turret, which will permit it to rotate easily 
in a horizontal plane, so that the line load may be 
always directly on the guiding sheave. The line 
| will be of plough steel wire, composed of six strands 
| each of 37 wires, will have a hemp centre, and be lin. 
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in diameter. The specification provides that the 
wires must have a tensile strength of not less than 
225,000 Ib. per square inch, and that the hawser must 
have an ultimate breaking strength of not less than 
70,000 Ib. There will be a 4ft. loop at the ship end, 
and the length of the line from the centre of this loop 
to the windlass will be 215ft. 

All the machinery for both tractors and windlass 
will be housed in a steel casing, that for the windlass 
being covered with in. steel plate, capable of meet- 
ing a stress of 85 Ib. per square foot. The specifica- 
tion also provides that the upper side edges of the 
housing frame must be capable of sustaining a con- 
centrated load of 12,000 1b., which may be placed 
upon it when the tow line is used to warp a vessel up 
to the lock wall and the line is at right angles to and 
the chock of the ship considerably below the locomo- 
tive. For the supply of the forty electric locomotives 
required the lowest tender has been submitted by the 
General Electric Company. 

At all three flights of locks steel I-beams, riveted 
together, will be used to form the support for the con- 
crete decking over the chambers in which the operating 
machinery will be installed. At Pedro Miguel and 
Miraflores, moreover, four intake bridges are called 
for. These will be built of steel plate girders, 6ft. 
deep. three to each bridge, and will connect the side 
and wing walls of the locks for the purpose of carrying 
the electric towing locomotives. They are designed 
to earry 500 Ib. live load per square inch, or a 15-ton 
locomotive crane. Each bridge will weigh about 
50 tons, have a clear span of 50ft., and be 274ft. wide. 
To protect the metal and make the bridges harmonise 
with the general appearance of the locks the steel will 
be encased in concrete. 








simpler structures will be placed on elevations com- 
manding the wide channels through Gatun Lake, 
but themselves under less close observation. The pro- 
ject contemplates the construction of twelve tower 
beacons of the type illustrated in Fig. 18, varying 
in height from base to focal plane from 29ft. to 744ft.; 
twenty-two tower beacons, of similar dimensions, but 
simpler exterior design ; fifty-seven beacons of the 
type illustrated in Fig. 19; fifty-seven gas buoys, 
fifty-seven spar buoys, seven nun buoys; besides 
targets for marking the ranges where lights are not 
used, and referencing the position of the gas buoys. 
The sailing lines marked by the range towers, except 
at the entrances to the Canal, will be so placed that 
all ships will follow a course 125ft. to their starboard 
of the Canal axis; two passing ships, consequently, 
if on their ranges, will have their centre lines 250ft. 
apart. The beacons—see Fig. 19—are 15ft. high 
from hase to focal plane, 5}ft. square at the cornice of 
roof, and 4ft. square below the roof, and are sur- 
mounted by a column of reinforced concrete, outside 
diameter 7in., which will support the lens. 
Acetylene gas buoys, consisting of a cylindrical 
floating body, surmounted by a steel frame, support- 
ing a lens about 15ft. above water, will be moored 
along the sides of the dredged channels, and these, 
it is estimated, will remain lighted from six to 
twelve months without needing recharging. Their 
candle-power and that of the beacons will be about 
950. The candle-power of the electric range lights 
will vary according to the length of the range from 
2500 to 15,000, the most powerful lights, visible from 
12-5 to 18 nautical miles, being those marking the 
terminal sea channels. To assist classification, each 
light, great or small, will have individual character- 





The project which has been adopted for lighting | isties, formed by flashes and combinations of flashes 
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Fig. 19—BEACON 


and buoying the Canal is based upon a study of the 
subject by Mr. W. F. Bever, an engineer of the Light- 
house Board at Washington, who has since been 
detailed to take immediate charge of the work, aud 
has also, at the request of the Government of Panama, 
submitted a report regarding the placing of lights 
and other aids to navigation in Panamanian waters 
on the Pacific side. The scheme includes a light and 
fog signal on the west breakwater in Limon Bay, a 
light on the east breakwater (should it be built), and 
gas and nun buoys lighting and marking the channel 
to the Mount Hope dry dock. For the navigation 
of the Canal proper, range lights to establish direction 
on the longer tangents, and side lights spaced about 
a mile apart to mark each side of the channel, will be 
generally employed. The range lights, however, are 
omitted in the Culebra Cut, where their use is hardly 
practicable, and on four of the shorter tangents in 
other sections. At each tangent it is necessary to 
have two ranges, each of two lights, to prolong the 
sailing line so that the pilot may hold his course up to 
the point of turning. The range lights are placed 
on land, and it has, consequently, been necessary 
to cut trochas, or paths, through the jungle until 
suitable positions were found. This work has de- 
manded the clearance of more than 1000 acres and 
the cutting of over 500,000ft. of trochas. One of 
the largest areas to be cleared has been that at the 
Frijoles tangent on the range line for north-bound 
vessels. It is about three miles long, 1000ft. wide at 
the beginning and 400ft. at the end, and to find an 
elevation suitable for the lights paths through dense 
jungle and forest had to be cut. 

Three types of lighted beacons, all built of rein- 
forced concrete, will be used. Of these, two are 
illustrated in Figs. 18 and 19. The more ornate 
structures are designed for use on the Gatun locks 
and dam and in the Atlantic and Pacific divisions, 
where they will be adjacent to the sailing line, while 





of light and dark intervals. 

Mention should here be made of a somewhat inter- 
esting test, the result of which has not yet reached us, 
in connection with the installation of temporary 
acetylene lights in two of the reinforced concrete 
towers completed in the Pacific division. In these 


a patented sun valve, which is said to reduce very | 


considerably the consumption of gas, has been tried. 
The valve operates upon the principle that a copper 
cylinder expanding when sunlight falls upon the appa- 
ratus, closing a valve, and thus shutting off the flow of 
gas to the burner, a small pilot flame alone being left 
burning. When, however, the sun’s rays are shut off 
from the apparatus, the cylinder contracts, the valve 
is opened by a spring, and the gas is allowed to flow 
into the valve chamber, whence it passes to the 
burner. Consequently, during clear weather the 
main supply of gas would be automatically cut off 
for about ten hours during the day. 

About £136,000 is the estimated cost of all the 
structures and aids to navigation—other than the 
floating plant to be derived from the existing con- 
struction equipment of the Canal, the purchase 
price of which will have been written off uuder 
Canal construction expenses—involved in the fore- 
going scheme, and the annual maintenance charge 
of the system when in full operation is not expected to 
exceed £12,500. As anaid to navigation in Panama 
Bay, and to assist vessels seeking the port of Panama 
and the Pacific entrance to the Canal, Mr. Beyer has 
recommended a scheme, estimated to cost about 
£22,270. of which the following are the principal 
items :—An incandescent oil-vapour light, to be 
visible a distance of 18 miles at sea, placed on a rein- 
forced concrete tower at Cape Mala; an acetylene 
gas flashlight, placed on a similar tower on San Jose 
Island, one of the Pear! Island group; an acetylene 
lamp, mounted on a reinforced concrete post on Bona 
Tsland, about 25 miles south of Panama; a light of 
the same type, similarly mounted, on Melones Island, 
north-west of Taboga Island ; and eight other acety- 
lene beacons at sites dictated by local shipping 
interests. 





NEW MARINE STATION AB DOVER. 


Sucu good progress is being made with the work at 
Dover that the new marine station will be completed and 
opened for the summer traffic next year. The need for 
the improved facilities now being provided has been 
urgent for many years past, and it is, indeed, surprising 
that it has been found possible to provide for the increasing 
number of passengers travelling to the Continent by way 
of Dover on the small portion of the Admiralty Pier 
reserved for the use of the South-Eastern and Chatham 
Railway, with all the inconvenience attaching to a single 
approach road, uncovered landings, and unprotected 
platforms. 

Many schemes have at different times been proposed 
for improving the arrangements, quite apart from the 
radical departure from existing methods involved by the 
Channel tunnel, bridge, and ferry projects. Over 
twenty years ago a proposition was made to reclaim an 
area extending over 650ft. by 500ft. on the east side of 
the Admiralty Pier and to construct two railway jetties, 
each 400ft. long, with berths alongside for the cross- 
Channel steamers. That scheme, which had much to 
recommend it, was not persevered with at that time. 
Nine years ago Messrs. Coode, Son and Matthews, the con- 
sulting engineers to the Admiralty Harbour Works, made 
a report upon various methods suggested for the improve- 
ment of the arrangements for handling railway traffic at 
Dover. One of these schemes included a similar reclama- 
tion to that formerly proposed, but the two jetties of the 
older plans were to be superseded by a pier 1000ft. in 





length and of a width sufficient to give the necessary room 
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for a large station. Another method put forward for the 
acceptance of the various authorities interested was the 
transference of the railway traffic to the west side of the 
Prince of Wales Pier, a plan which might have been 
adopted but for the fact that with the development of 
Dover as a national harbour the Admiralty desired to 
reserve the Prince of Wales Pier entirely for naval require. 
ments. This desire, indeed, led to the liner traftic formerly 
accommodated at that pier being transferred to the Admir-. 
alty Pier extension, a lease being granted for that purpose 
to the Dover Harbour Board, and that body has since pro. 
vided the necessary landing stages and other accommvuda- 
tion for ocean traffic. 

Finally it was decided to carry out the reclamation 
on the east side of the Admiralty Pier, to provide the site 
for a marine station. The scheme, of which details haye 
been given in THe ENGINEER, October 15th, 1909, 
and November 11th, 1910, is really a widening of the 
Admiralty Pier between the Lord Warden Hotel and the 
turret at what was once the seaward end of the pier. The 
maximum length of the reclamation is 2300ft., with a maxi- 
mum width of 350ft. The work consists in a concrete 
block sea wall on the east face of the reclamation, and the 
necessary filling-in operations, the material for which is 
being provided by an excavation for a new road on the 
east cliff at Dover. 

This work, which is being carried out for the Dover 
Harbour Board to the plans of their engineer, Mr. A. T, 
Walmisley, by Messrs. S. Pearson and Son, is proceeding 
satisfactorily, and by the coming summer the new sea wall 
will be finished. The filling work is also progressing well, and 
a part of the site has already been rendered available for 
commencing the preliminary operations for the erection 
of the station itself. Opportunity has been taken of this, 
and a contract has been entered into between the South- 
Eastern and Chatham Railway and Messrs. 8. Pearson and 
Son for the construction of the foundations. 

Owing to the new structure having to be built on the 
made ground, it became necessary to consider the best 
means of carrying it, so as to avoid future settlements, 
and it was decided to adopt a system of piled foundations, 
the piles being driven through to the old sea bed beneath, 
and their heads connected together by reinforced concrete 
slabs and beams on which the new building could rest. 
Nearly 1200 piles will be required for the purpose, and these 
are being made of reinforced concrete on the Considére 
system. A few have already been driven, and the driving 
of the remainder will be proceeded with as the filling pro- 
gresses. Steps are being taken by the railway company 
to arrange for the erection of the station to follow on the 
putting in of the foundations, so that no time may be lost, 
and tenders are about to be invited for the necessary steei- 
work and roof covering, and subsequently for the masonry, 
brickwork, &c., that will be involved. The station will 
consist of two platforms, each 60ft. wide and about 700/t. 
long, on each side of which trains can be accommodated, 
so that there will be room for four trains in the station 
simultaneously. Waiting and refreshment rooms will be 
provided, andthe requisite accommodation will be furnished 
for Post-office business. There will be two main berths 
for embarking and disembarking passengers, as well as one 
for emergency purposes, and there will be a coaling berth 
in addition, provision being thus made for four boats. 
Passengers will proceed to the berths from the platform 
by a covered way, which will be extended as far as possible. 
Electric cranes will be installed for hoisting the luggage 
on and off the boats, and adequate provision will be made 
for taking it to and from the quay side. The new station 
is being designed by Mr. P. C. Tempest, the engineer to 
the South-Eastern and Chatham Railway Company, and 
it is hoped that it will be sufficiently completed to be 
opened for traffic some time during the summer of 1913. 


COLLIERY FINANCES. 


Mr. W. Grsson, a director.of the Wallsend and Hebburn 
Coal Company, Limited, referring to the articles in our 
issue of February 9th on ‘‘ Wages and Profits in the 
Coal Trade” and “ Negotiations in the Coal Trade,” 
sends us a copy of the Newcastle Evening Chronicle 
of January 23rd, in which an instructive letter by him 
appears. His company, although it has a total share 
capital of £217,900, only pays on the average about £400 
per year in profits. It employs in all about 3120 men and 
boys, and the demand of a shilling a day increase all round 
would mean a total increase in the wages bill of £39,000 
per year. The only way this additional burden could be 
met would be by a great increase in price of coal to home 
consumers, for although the company exports about half 
the coal it raises, the foreign competition is so severe that 
no increase of foreign prices is possible. Mr. Gibson esti- 
mates the increase as follows :— 

““We brought to bank in 1911 a few tons over 750,000. 

Deduct, say, 10 per cent. from this for stones, brasses, and 
colliery consumption and the coals supplied to the miners 
and other employés of the company. This leaves 675,000 
tons over which to spread £39,000. This means an over- 
head permanent increase of about 1s. 2d. per ton, As none 
of this can be got out of the foreign consumers—who con- 
sume, I think, about 50 per cent. of our coals—it must fall 
to be paid wholly by all the home consumers of the other 
50 per cent., that is, the price must be increased perma- 
nently by 2s. 4d. per ton or more, so that amongst other 
consumers the manufacturers and other working classes 
would have to pay this permanent increase of price to 
provide Is. per day increased wage to the miners and others 
employed in and about the coal mines. This means that 
our shipbuilders, engineers, and other manufacturers 
would be handicapped by at least 10 per cent. in their 
competition with German and Belgian manufacturers 4s 
well as coalowners. 
. If this enhanced price cannot be paid by the home con- 
sumers then the company must be wound up and the col- 
lieries closed, and 3120 employés and their dependents will 
have to be kept while they are out of work by the trade 
unions as long as they will do so, and afterwards by the 
ratepayers of the country at large, which will involve an 
enormous waste of labour and money and a considerable 
increase in local taxation.” 
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RAILWAY MATTERS. 


Tue present year will be the greatest in Canadian his- | 


tory so far as concerns railway development. In the four 
western provinces no less than £12,000,000 will be expended 
thissummer. ‘The lines to be built cover 3000 miles, The 
only danger ahead is the difficulty of securing men. 
is estimated that 60,000 labourers will be required. 


THe Federal Railways of Switzerland are inviting 
tenders for the construction of the remaining single-track 
tunnel, which will give the Simplon Tunnel a double 
track. It is expected that this great work of enlargement 


NOTES AND MEMORANDA. 


Ir is reported from Germany that as a result of several 
official tests, Portland cement containing 30 per cent. of 


| ground dried blast furnace slag is deemed equal to pure 


It | 


cement. It has been discovered that certain descriptions 
of slag, with the addition of about 10 per cent. of Portland 
cement and a small proportion of gypsum, form an excel- 


| lent cement, and that in sea water particularly its beha- 


| has necessarily to be taken 


and lining, including a most difficult portion in decomposed | 


mica schist or slate clay, will be started during the forth- 
coming summer, 


Ir was reported some time ago that it is the intention 


of the London Electric Railway Company to erect moving | 


stairways at a number of its stations. According to our 
contemporary, the Electrician, these include Paddington, 


and the new extension of the Hampstead Tube at Charing | 
Cross and the Charing Cross (Embankment) Station on | 


the District Railway. The business at Oxford-circus is 
also becoming too heavy for lifts, and the company will 
probably erect two staircases at that station. 


Tue Grand Trunk Railway recently placed a contract 
for the construction of twenty-five locomotives with the 
Canadian Locomotive Company, Kingston, Ont. These 
locomotives are of simple consolidation type, with 
Schmidt superheaters, cylinders 23in. in diameter by 30in. 
stroke, with 63in. driving wheels, boiler pressure 180 Ib. 
The tenders of these engines will be water bottom type 
carrying 8000 gallons of water and about 15 tons of coal. 
The tractive power of each engine is 38,541 Ib. Delivery 
is expected about May, 1912. 

It is reported in the Electrical Review that the Bradford 
city engineer, Mr. W. H. S. Dawson, has produced a tram- 
way track foundation which, it is believed, will prove 
six times stronger than the best at present in existence 
in Bradford. A specimen section has been laid at Bowling. 
The adoption of the new foundation will involve an in- 
crease of £100 per mile on the cost, but it is claimed that 
advantages will accrue more than compensating for the 
extra cost in the increased length of life of the track and 
the smoother running of cars. - 


AccoRDING to an interesting table showing the relative 
speeds attained on the various French railways, the Com- 
pagnie du Nord holds all the records. The Est, Paris— 
Lyon—Mediterranée, and other companies come after. The 
maximum commercial speed realised by the Nord trains, 
including coaches of all classes, first and second class only, 
and first class and ‘‘ de luxe”’ only, varies from 50 miles 
per hour to 55 miles per hour, but the “ rapides”’ often 
exceed this speed. The regulations permit a speed of 
75 miles per hour on the main lines. 


At a recent meeting of the Institution of Civil Engineers 
of Ireland, a paper was read by Mr. G. Marshall Harris 
on “ The Construction of a West African Railway.” 
He pointed out that the placing of the construction 
of the Accra~-Akwapim Railway in the hands of a con- 


tractor was an entirely new departure on the part of the | 


Colonial Government. 


Previously all the railway con- | 


struction in both the Gold Coast Colony and the adjacent 


Colonies had been carried out by their respective Govern- 
ments departmentally, and a departure from that practice 
was looked upon as an experiment. 

IN a paper on “ The Storage Battery Car,’ read on 
January 23rd by H. E. Pratt before the Electric Vehicle 
Association of America in New York, the author stated 


that the early storage battery car was handicapped by 
the great weight of the batteries which were then available. | 


Their capacity at that time was only 5 watt-hours to 6 watt- 
hours per pound of cell. 


for the accumulator cars of the Third Avenue Railway, 


New York, a battery which had repeatedly shown outputs | 


as high as 14 watt-hours per pound of cell. The higher 
mileage radius thus made available was an important 
factor in the success of these cars. 


EcoNOMIES in reclaiming railway scrap, as practised 
by the Lake Shore and Michigan Southern Railway, are 
outlined by Mr. J. P. Murphy in a recent paper before the 
Central Railway Club. All bolts and iron suitable for 
making bolts are assorted, straightened, cut to length, 
threaded and returned to stock. Washers are made 
from old sheet metal on a punch, and nuts are sorted to 
size and re-tapped. Track spikes and bolts good enough 
for further service are returned, and angle bars and rail 
braces are sorted and straightened, the plates being often 
re-punched to new sizes. Old bridge channels and angles 
are made into angle iron face plates for cars. Frogs and 
switch parts are dismantled, the good parts being 
assembled for use in the manufacture of new frogs and 
switches in the rail shops. In handling scrap it is sorted 
for mill classification in such a way as to enable the pur- 
chasing agent to obtain better prices for it. 


On Wednesday last the branch of the Shropshire and 
Montgomeryshire Railway that runs from Kinnerley to 
Criggion under the Breidden Hills in Montgomeryshire 
was opened for goods and mineral traffic. This branch of 
the railway, which is some six miles in length and crosses 
the Severn, with stations at Melverley, Criggion, and Crewe 
Green, has lain derelict for over thirty years, even the very 
sites of the railway stations and their buildings being buried 
beneath great bushes and brushwood. With the reopen- 
ing of the main line of the Shropshire and Montgomery- 
shire Railway—better known as the Potteries lines— 
last year, an effort followed to reopen the Criggion branch. 
One of the biggest pieces of work has been the clearing of 
the line and the erection of a girder bridge across the 
Severn, the former bridge having been entirely swept 
away by floods. With the opening of this branch access 
is once more had to the valuable stone quarries of the 
Breidden Hills. Already important developments have 
taken place. Modern granite crushing plant has been 
erected at the Criggion quarries, and stone crushing begins 
this week. A tarmac plant is also to be erected. A 
syndicate is in course of formation for the purpose of 
exploiting coal in the Crewe,Green district, where some 
years ago mines were worked. 





viour is remarkably satisfactory. The greatest care 
in the manufacture of 
slag cement, but this is also the case with ordinary Port- 
land cement if the material is to meet the British standard 
specification. 


EXPERIMENTS have recently been carried out in Ger- 
many with the object of discovering methods and means 
for rendering walls and ceilings capable of effective resist- 
ance to sound transmission. One of the more recently 
devised methods involves the use under the ceiling, or 
parallel to the wall, as the case may be, of a network of 
wire stretched tightly by means of pulleys secured into 
adjacent walls and not touching at any point the surface 
to be protected against sound. Upon the wire network 
is plastered a composition formed of strong glue, plaster 
of paris and granulated cork, so as to make a flat slab, 
between which and the wall or ceiling is a cushion of con- 
fined air. The method described is said to be good in 
two respects; first, the absence of contact between the 
protective and protected surfaces, and, secondly, the 
colloid ‘nature of the composition recommended for the 
plaster. 


Amone the various malleable copper alloys, such as 
Muntz metal, Eich metal and “‘ sterro-metal,’’ which are 
on the market, there is one called “‘ Ogala metal,’’ which 
seems to have many excellent properties in the line of 
malleability and ease of casting. According to the Metal 
Industry, it is at red heat highly malleable, is very hard 
and tough, but affords no difficulties in working. Its 
hardness and toughness increase up to a certain degree, 
the longer it is worked under the hammer or in the rolls. 
In a red-hot state it may be rolled to the thinnest sheets. 
A great advantage is its low specific gravity. Its melting 
point lies between 950 deg. and 1000 deg. Cent. = 1742 deg. 
and 1832 deg. Fah. Its shrinkage in casting is but slight— 
about 0-2 per cent. to 1 per cent. When care is used it 
may be cast with success. It is melted in graphite 
crucibles and poured when quite hot, but should not be 
overheated. During the melting process it should be 
well stirred, and in order to prevent loss in melting should 
be covered with charcoal powder. 


Butietin No. 49 of the University of Illinios contains 
an account of tests on nickel steel riveted joints carried 
out by Messrs. A. N. Talbot and H. F. Moore at the univer- 
sity engineering experiment station. A total of 90 nickel- 
steel and 54 chrome-nickel-steel joints were tested in ten- 
sion, 16 nickel-steel and 16 chrome-nickel-steel joints were 
tested in tension, compression, and alternate tension and 
compression. Stretch, slip, and set of riveted joints were 
observed, as well as the bending of the rivets. There was a 
noticeable slip of joint generally at loads within the ordi- 
nary working shearing stress of the rivet. The movement of 
the joint increased fairly regularly to a load averaging about 
35,000 Ib. per square inch of rivet shear for the nickel-steel 
joints, when a marked increase of movement was found. 
This increase was closely coincident with a marked set of 
the joint and with a marked bending of the rivet. All the 
riveted joints failed by shear of the rivets, at ultimate 
shearing stresses, which ran fairly uniformly in both the 
nickel-steel and the chrome-nickel-steel series for all the 
types of joint tested. 


AT a meeting of the local section of the Society of 


By developing a thin plate, high- | Chemical Industry at Liverpool University, Dr. J. Harger 
capacity battery, however, it had been possible to furnish | 


read a paper, in the course of which he announced that 
he had made experiments which justified him in declaring 
that coal-dust explosions could be prevented. His experi- 
ments proved, he said, that a small reduction of oxygen 
and the addition of a little carbon dioxide was sufficient 
to render coal dust ignition impossible. The reduction 
in oxygen necessarily varied with the different coal and 
with the method of working. In most mines a reduction 
of 1 per cent. in the oxygen and the addition of 4 per 
cent. of carbon dioxide was sufficient. With others a 
reduction of nearly 2 per cent. in the oxygen and an addi- 
tion of } per cent. carbon dioxide was necessary to render 
them safe. If the reduction in oxygen was made to 17} 
per cent., with } per cent. to 1 per cent. carbon dioxide, 
absolute safety was secured, not only from coal-dust 
explosions, but from fire-damp explosions, also from fires 
of wood or coal in the roads, and from gob fires. For 
respiration such an atmosphere was as good as ordinary 
air, and for people with consumption it was better. 


A prRocEss for the recovery from coal gas of ammonia 
in the form of sulphate has been patented in France. 
Nearly four-fifths of the total ammonia are contained in 
the gas as it leaves the condenser at a temperature of 
30 deg. Cent. According to the Chemical Trades Journal, 
after the removal of the tar has been properly effected 
the’gas is brought into contact, in the saturator, with an 
acid solution of from 3 per cent. to 7 per cent. free sul- 
phuric acid, of about 32 deg. Beaumé. As the gas leaving 
the apparatus carries away steam from it, this continuous 
removal of water and a suitable addition of acid maintain 
a constant degree of concentration in the bath, and the 
sulphate of ammonia formed is precipitated in the form of 
crystals. The sulphates from the ammonia in the liquor 
and from that contained in the cooled gas are separately 
manufactured. The treatment of the gas with sulphuric 
acid being effected at a low temperature, there is no fear 
of reactions to change the composition of the gas and de- 
crease the percentage of benzol. Consequently, it is 
claimed that this process can be employed in gasworks, 
and that it can be applied with the greatest ease in exist- 
ing plant—all that is needed being to add a saturator in 
which the sulphate is produced directly from the gas 
leaving the condensers. These and the still are retained ; 
but as their work is reduced about 75 per cent. they have 
only to be in action intermittently. Thus the quantity 
of steam required is considerably reduced. The ammonia 
washers are either dispensed with or, utilised as benzol 
washers. 





MISCELLANEA. 


Lonpon has found yet another piece of mechanism to 
delight its heart in a new automatic stamp-selling machine 
recently erected in the public office of the General Post- 
office. It is one of a hundred to be supplied to all the 
branch post-offices in the London postal area. It supplies 
halfpenny as well as penny stamps, and has an arrange- 
ment for detecting and returning all coins not of the same 
weight or size as pennies and halfpennies. Foreign coins, 
** bad coins,” and coins of other values are automatically 
rejected, 

Ir is reported in the Times that the new wireless tele- 
graphy station which the Admiralty has erected at Port- 
patrick is practically completed, and members of the tech- 
nical staff of Portsmouth Dockyard are at present fitting 
in it the necessary apparatus. The station is situated on 
the North Cliff, some distance from the town, and when 
it is ready for service it will be one of the most important 
on the Admiralty list, as it will command a wide area of 
sea on which naval manceuvres will be carried on, and it 
will be in touch with naval and mercantile shipping on 
practically all the North Atlantic. 


At a recent meeting of the Institution of Engineers and 
Shipbuilders in Scotland Professor James Muir, D.Sc., 
M.A., delivered a lecture on “‘ Colour: Its Production and 
its Application to the Determination of Stress.” After 
showing the production of colour by absorption and reflec- 
tion of light with spectrum experiments, Professor Muir 
referred to the production of colour by the scattering of 
light, and discussed the production of colour by the inter- 
ference of polarised light, mentioning the recent work of 
Professor Corker, of Finsbury College, in investigating 
the distribution of stress in materials by the polarised light 
colours produced in specimens of celluloid. The lecturer 
afterwards showed illustrations of the three-colour theory 
of vision. 

ARRANGEMENTS are nearing completion, says a U.S. 
Consular Report, for the establishment of a factory at 
Sydney for the extraction of steel and tin from tin clippings, 
the residue of the canning industry. Huge quanti-.es of 
tin clippings are available annually for export purposes in 
Australia. It is known that 3500 tons are exported every 
year to Germany. Recently a company was formed with 
a capital of £15,000 for the establishment of a factory at 
Sydney. The managing director of the Flushing (Nether- 
lands) Electro Tin Works has gone to Australia to forward 
the enterprise, and those interested are confident of 
rapidly establishing the necessary works in a Sydney 
suburb. A number of contracts have been arranged with 
firms in a position to supply clippings. 

Accorpine to the Electrical World, on Thursday, 
January 4th, 1912, the load on the Chicago Commonwealth 
Edison Company’s stations reached the figure of 201,630 
kilowatts. This is the largest load in the history of the 
company, and is of special interest because it marks the 
passing of the 200,000 kilowatt mark, which has been 
looked forward to for some time. It reveals the remark- 
able expansion of the company’s business to recall that 
only three. years ago the company passed the 100,000 kilo- 
watt mark, while it is only ten years ago since it passed the 
20,000 kilowatt mark. It is probable, our contemporary 
remarks, that the Commonwealth Edison Company has 
reached the largest maximum output and also the largest 
kilowatt-hour output of any electric supply system in the 
world, 

In the course of his presidential address to the Institute 
of Marine Engineers, the Marquis of Graham gave 
some facts about a semi-Diesel engine fitted in his yacht by 
Messrs. Beardmore. It was a two-cycle engine of 130 brake 
horse-power, and it ran on crude Texas oil, specific gravity 
.93. The cylinders were Qin. bore by 13in. stroke, and 
its full speed was 350 revolutions per minute. The cost of 
the oil was 52s. per ton at Glasgow, and comparing the yacht 
with a ship of the same power using Welsh coal at 20s. per 
ton the comparative costs for a twenty-four hours’ run 
were for oil £8 6s., and for steam £12 8s. With Scotch 
coal at 14s. per ton the comparison would be £8 6s. for oil, 
against £8 19s. for coal, but, in addition to this, there would 
be a saving in labour, space, and stand-by losses, all of 
which were in favour of the motor. 


In a recent test of a theatre in Colorado Springs, Col., 
to determine its ability to meet the city building require- 
ments, the seats were filled with bags of cement and sand 
to represent the load due to the audience. The gallery 
and balcony are built of reinforced concrete, with no 
supporting posts, and the former was loaded with 768 
sacks of sand, weighing 100 Ib. each, while two sacks were 
placed on each seat and four sacks on each step of the four 
aisles. The balcony was loaded with 1124 sacks similarly 
distributed. The city erigineer took levels with a Berger 
level and self-reading rod, graduated in hundredths of a 
foot, and the maximnm variation was only 0.05ft. Next 
day levels were run over the same points with the aid of 
the same level and rod, the elevations being taken from a 
bench mark outside the building, and a maximum deflec- 
tion of 0.01ft. was observed. After the sacks had been 
removed, another series of levels gave results which were 
identical with those obtained in the first instance. 





BeErorE the members of the Institute of Marine Engi- 
neers Mr. W. R. Cummins recently read a paper on ‘‘ Auxil- 
iary Machinery for Internal Combustion Engined Vessels.” 
Mr. Cummins pointed out that it was desirable, if not 
necessary, that the same type of motive power should be 
used throughout the ship. In the case of internal com- 
bustion engined ships some difficulty arose. He went into 
details of mechanical, hydraulic, compressed air, and elec- 
trical methods of driving the auxiliaries, including various 
types of electrical steering gear that had been proposed, 
and in some cases applied to actual ships. He explained 
one of the difficulties met with when applying an electric 
motor to the steering gear. If a steam steering gear were 
to get out of control and put the rudder up against the 
stops. or if a heavy sea struck the rudder, the engine would 
pull up, and no damage would be done, and the engine 
would start up again when the excessive load was removed ; 
but in the case of the electric motor, if it were pulled up 
dead it would burn out if no overload cut-out were pro- 
vided. On the whole, he thought that the compressed 
air system would be best for the auxiliaries, 
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TO CORRESPONDENTS. 





i re order to avoid trouble and confusion we find it necessary to inform 

ndents that letters of inquiru addressed to the public, and 

inten ol for insertion in this column, must in all cases be accompanied 

by a large envelope legibly directed by the writer to himself, and stamped, 

in order that answers received by us may be Sorwarded to their <lestina- 

tion. No notice can be taken of communications which do not comply 
with these vnstructions, 


am All letters intended for insertion in Tur E or 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith, No notice 
whatever can be taken of anonymous communications, 


We cannot wndertake to return drawings or manuseripts ; 
therefore, request correspondents to keep copies, 


" 





we must, 


ERRATUM. 
In our article on “A Large Saving of Coal,” which appeared in our 
issue of February 16th, the name of ‘ Aiton and Co.,’ who supplied the 
pipe work, was by a printer’ 's error given as ‘‘ Titon and Co.’ 








MEETINGS NEXT WEEK. 


(See ‘* Forthcoming Engagements,” page 210.) 
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The Mechanicals’ Examination. 


Mr. Danirit ADAMSON was in a magnificent 
| | minority of one when a resolution as to the establish- 
| ment of entrance examinations was put to the vote 
‘of the members of the Institution of Mechanical 
| Engineers on Friday evening. But although Mr. 
| Adamson found himself absolutely alone on that 
| occasion no one will venture to assert. that amongst 
| the whole six thousand or so of the members there are 
_not many who would prefer to retain and improve 
‘the old method rather than introduce a system which 
| everyone admits is full of defects and pitfalls. We 
‘imagine that the unanimity of the meeting on 
Friday—not a very full or very representative 
| meeting—was due more to the desire to see the 
|status of the Institution raised than to any deeply 
| founded belief in the merits of entrance examina- 
| tions, and if the Council had not been able to make 
it quite clear that the examination was in no way 


|to nullify any of the present by-laws, we doubt if | 
: ) h 


there would have been such perfect concord. 

| The danger that is to be feared from examina- 
| tions is that the ability which comes naturally to 
|some men, and which can be crammed into most 
/men, to answer questions set within a given and 
limited range of knowledge may take the place of 
qualities which all engineers who have made their 
place in the world recognise as far more important. 
Once more we must say what we have had to say 
over and over again in these columns—we fear with 
some offence to a certain class of scientists--that 
engineering is not a science to be pursued for 
pleasure or intellectual profit, but a business under- 
taken for the purpose of making the means of 
| livelihood, with enough to spare for the enjoyment 
of the amenities of life. That is a truth which 
the Institution must keep constantly before it, and 
which must affect its decision as to the election 
of members. It would be surprisingly easy to 
pick out a score of eminent men in the profession 





of mechanical engineering who certainly could 
not now, and in all moral certainty never could 


have passed such an examination as the Institution 
proposes to set. Some of the speakers on Friday 
appeared to experience some fear that such men 
would for the future find it difficult or impos- 
sible to gain admission. We are confident that 
that is by no means the intention of the Council. 
It recognises fully that successful engineers, whether 
they have the highest scientific attainments to their 
credit or not, must be encouraged to become mem- 
bers, and that no obstacle must be put in their 
path. The fact that entrance by examination ceases 
at thirty vears of age, when the ordinary inquiry 
which is now in force will obtain, and especially 
the fact that the examinations will remove 
nothing from the present conditions, leaves no 
doubt that the Council sees very fully the limita- 
tions of examinations, and that it is wholly unlikely 
to make the mistake alluded to. A danger which 
had presented itself to our mind was that a student 
who had succeeded in passing a qualifying examina- 
tion, and had remained a graduate until the statu- 
tory limiting age, would then be permitted to pass 
directly to associate membership without further 
test:. That would be obviously highly undesirable, and 
we were glad to learn, on private inquiry, that it 
would be no more permitted under the new state of 
affairs than under the present. Now-a-days* many 
graduates drop out because they lack the qualifica- 





tions which the Council deems desirable in an 
associate member, and in the future, when the 
examination system is in use, there will be still 
an inquiry into the candidate’s* qualifications as he 
makes his progress up the succeeding stages of 
membership. 

When these safeguards against the abuse of the 
educational system are fully’ understood, we venture 
to think that what little opposition there now is to 
the scheme will disappear.. There may be many 
who will doubt whether the entrance examination 
will do any real good, but there will be few left to 
believe that it must do actual harm, and they will 
be forced to admit that it is at least the 
only test we have of the knowledge of a candi- 
date. It can tell us very little of the other 
qualities which go to the making of a successful 
engineer—courage, resource, honesty, clear-headed- 
ness, sound judgment, and those indefinable 
essences which we class as personality—but it can 











tell us in some measure whether a youth has been 
properly grounded in the elements of those sciences 
on which our profession rests. We have purposely 
avoided saying anything about details, which will 
be very fully considered during the year that must 
elapse before the scheme can be finally passed ; but 
in this connection we must say we trust that 
|the proposal to divide the examination into two 
parts may be received with favour, and that from 
the preliminary examination everything tending 
towards technolog specialisation that is—may 
be rigorously excluded. With young men fresh from 
college it is in the highest degree desirable that proof 
of a general foundation only should be required. If 
that is sound any superstructure may be raised on it 
in later years, and after some experience had heen 
gained in actual work would be time enough for an 
examination in specialised technological questions. 








Pressure Tests. 


THE paper read by Mr. E. H. Rayner at a recent 
meeting of the Institution of Electrical Engineers, 
and published in abstract on another page, describes 
some experiments on insulating materials which 
were carried out at the National Physical Laboratory. 
Many interesting points are dealt with, but one of 
the main objects of the research was to discover 
whether damage to the insulation of electrical machin- 
ery is more likely to be caused by a short application 
of a high test pressure than by a longer application 
of a lower pressure, and the author’s conclusion 
appears to be that it is generally preferable to use 
a test voltage of a fairly high value for a short period 
rather than a lower one for a longer period. This, we 
believe, is in accordance with the opinions of most 
electrical manufacturers, but occasionally specifica- 
tions call for tests of half an hour or more duration, 
the belief being that this test is more exacting. But 
it can be seen from Mr. Rayner’s paper that when 
machines are subjected to a test voltage for a long 
time very appreciable damage to the insulation may 
result. This effect is well illustrated in one of the 
tables which we have published, where a pressure 
of 5000 volts was applied to two specimens of material 
for periods of one and two hours. On the following 
day they were tested at a pressure of 6500 volts, when 
the specimen, which had previously been subjected 
to 5000 volts for one hour, failed in 6.5 minutes, and 
bthat which had undergone the two hours’ treatment 
broke down in three seconds when the higher voltage 
was applied. A fresh piece of material withstood 
the 6500 volts for 22 minutes. 


The difficulty attending testing work of this 
‘kind is that of accurately reproducing the condi 


tions met with in actual practice, and it is not 
easy to devise tests for ensuring that the insulation 
is sufficient to withstand the stresses to which it will 
be subjected when embodied in an electrical machine. 
When a dynamo or motor is set to work, the insula- 
tion may suffer damage owing to overheating, dirt, 
moisture, exposure to acid or other fumes, to say 
nothing of mechanical injury brought about by 
vibration and other causes. If follows, then, that 
the voltage test applied in the works by no means 
‘reproduces all the conditions of actual service, but- 
it is. obvious. that a machine which will. endure a 
high disruptive test should be able ‘to stand up to 
its work better than one which fails to withstand 
it. But the great point we have to be sure of is 
that no damage is done to the insulation as the 
result of this test, and it is in this connection 
that Mr. Rayner’s research should prove valuable. 
Mr. Rayner is by no means the only worker in this 
particular field, but possibly no one has ever tested 
insulation under so many different conditions, or 
provided so much information bearing upon the ques- 
‘tion of time pressure tests for electrical machines. 
Among many other things he has clearly indicated 
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the great effect that temperature will often have 
of the time of breakdown of highly stressed insulation, 
and has shown that as the application of a high voltage 
to these materials involves a considerable waste of 
energy, and consequent heating of the material, an 
apparent weakening may result from this cause if 
the breakdown voltage be applied before the material 
has cooled to atmospheric temperature. The paper, 
in its complete form, will require a good deal of study- 
ing before any definite conclusion can be arrived at 
as to how present pressure tests should be modified, 
but a more or less casual perusal is sufficient to show 
that in the case of high-tension machinery very 
appreciable damage may be done to the insulation 
by the application of a test pressure for a long time. 
In fact, the research proves that pressure tests as 
applied to high-voltage machines should be carried 
out with extreme care, and that the work should only 
be entrusted to well-experienced individuals. 

The correct test to apply, as Mr. Miles Walker, in 
the discussion, pointed out, is one which will detect 
a crack in the insulation, and not a test that will 
break down the insulation owing to dampness. A 
moderate pressure applied for a long time will not 
detect a crack, and it therefore appears that the best 
test pressure co use is one of a fairly high value, which, 
when applied fora period of one minute, will show up 
a fault wtihout giving rise to failure owing to damp- 


ness. 


The Coal Crisis. 


In spite of the apparent imminence of a strike 
in the coal industry, we do not hesitate to say that 
at no time for many weeks have there been better 
grounds for hoping that a way out of the difficulty 
will be found. The owners and the men have met 
in a narrow lane; as long as they stand resolutely 
facing each other there is no means of effecting a 
passage ; but the owners have already expressed 
their willingness to move a little to one side, and if 
the miners will but do the same the parties could pass 
each other without difficulty. It is because the 
points at issue have now been cut thus fine that we 
venture to look forward with hope to an early 
settlement of the present dispute. Whether per- 
manent peace is likely to ensue is quite another 
question, and one upon which we have already 
expressed our views. 

It is to be feared that the statements issued 
by the owners and the men will convey little or 
nothing to the average reader. They abound in 
technicalities which are Greek to all save those who 
have an intimate knowledge of coal mining. 
But whether the public understands these things 
or not is of very little consequence. What 
is of consequence is that the opponents have 
resolved to make the whole country the arbiter 
between them. Such an action implies that both 
sides, recognising that they have done all that 
they can do between themselves to effect an agree- 
ment, have decided to place their case in the hands of 
a third party. In it we see a good intention, a fore- 
shadowing of a desire for peace, and we welcome it 
accordingly. And although the precise terms in 
which the statements are couched may be obscure 
to the uninitiated, the general tenour leaves no doubt 
in the mind that the obstacles in the path are now 
so smali that there should be no great difficulty in 
removing them. The English ownerslong ago agreed to 
the principle of the minimum wage, and the dispute, as 
far as England is concerned, is now continued only 
on the means of applying that principle in practice. 
The other districts will no doubt fall into line if 
reasonable conditions can be devised. The profits 
made by mines are, as we showed in our issue of 
February 9th, too small to permit of further 
reductions, and the men’s demands, as they stand, 
would sweep them entirely away. The owners ask, 
therefore, that such safeguards shall be adopted as 
will prevent wages costs from increasing beyond a 
reasonable limit, which they fear would be the case 
if the minimum wage were granted unconditionally. 
The reasonableness of this view cannot be gainsaid, 
and we are far from believing that the majority of 
the miners are blind to it. The danger rests, as 
in all labour disputes, with a recalcitrant minority 
which is out for no compromise and will considér no 
terms but its own. This minority 13 to be found in 
Wales. To it we owe the prolongation of the dispute, 
but we refuse to believe that the men of Yorkshire, 
Northumberland, and the Midlands will permit them- 
selves to be led to extremes by that disorganised faction. 
We yet hope that when the two parties discuss their 
cases with the Prime Minister and his colleagues, as 
they have been invited to do, the more reasonable 
part of the men will outweigh the less reasonable, 
and that a reconciliation will be effected. 

Besides the above considerations there are two 


others which lead us to think that peace may yet 
be secured—patched up if you will. The first of 
these is the feeling of the general body of workers 
all over the country. A coal strike means the cessa- 
tion of nearly all manufacturing industries, and 
would lead in a few weeks to what may be aptly 
described as a national lock-out. Already many 
companies have issued notices to their men to 
terminate engagements when the strike begins. This 
is done in no spirit of spite or pique, but simply and 
solely because the works cannot be carried on with- 
out a supply of fuel. Now the first people to recover 
after a strike would be the colliery workers them- 
selves, whilst all the other industries would take 
weeks, in many cases months, to recover, whilst some 
would be irretrievably ruined. The workers of the 
country are beginning to recognise that fact, and to 
ask if the differences between the men and the 
owners in the coal trade are of sufficient importance 
to labour as a whole to warrant the enormous 
sacrifice they would be called upon to make. It is 
unnecessary to add that the colliery workers would 
find it difficult to carry on a strike in face of the 
active opposition of their fellows. Nothing is more 
important to the stiikers than the sympathies of 
other workers. The second important point is that 
the colliery workers themselves are no longer solid. 
Lines of weakness are beginning to display them- 
selves in their consolidation, and actual cleavage is 
by no means impossible. It is said, and we have no 
doubt with good reason, that if a new ballot could be 
taken in the English federated districts there would be 
a substantial majority in favour of a compromise. 
South Wales would no doubt still vote for a fight, but 
it would be overborne by public opinion, since in 
breaking a bond it has forfeited public sympathy. 
If only it were in the power of the Board of Trade 
to insist on a general and secret ballot what a 
number of strikes would be avoided ! 

We do not pretend that the causes we have dis- 
cussed are sufficient in themselves to guarantee peace, 
but we do say that at the present moment there are 


forward with hope to the outcome of the negotiations 
which began yesterday at the Foreign-office. 


can propose as a via media acceptable to both parties, 
but the mere fact that the opponents are prepared to 


that a settlement is not yet beyond the bounds of 
possibility. 
spirit up to the end; as far back as December they 
agreed to the general principle of a minimum wage 
for colliers—it has been in force for years with other 


before the public. The men have also shown a 
willingness to discuss ways and means, and although 
they show less candour than the owners in their 
public statement, yet no doubt, when the matter 
comes before the Industrial 
endeavour to prove—what they have not done yet— 
that their demands are reasonable. If they cannot 
do that, and we know they cannot, then if they 
force a strike they will have the whole country 
against them and failure is foredoomed. 





LITERATURE. 
|The Nitrocellulose Industry. By Edward Chauncey 
Warden. Two volumes, with 324 illustrations. 
London: Constable and Company, Limited. 1911. 
THE extended title of this work describes it as a com- 
pendium of the history, chemistry, manufacture, 
commercial application and analysis of nitrates, 
acetates, and xanthates of cellulose as applied to the 
peaceful arts, together with a chapter on gun-cotton, 
smokeless powders and explosive cellulose nitrates. 
In thus giving a subordinate position in his work to 
the explosive industry the author has, in our opinion, 
followed a wise course, as there are several handbooks 
already available on this branch, while with regard to 
the various and, now-a-days, multitudinous applica- 
tions of the lower nitrocelluloses in the peaceful arts 
comparatively little of an authoritative nature has 
been written. Certainly nothing approaching the 
present volumes in their wide range and exhaustive 
detail has been hitherto available for the chemist, 
student and patentee, and the void has now been 
filled in a manner which calls for nothing but praise. 
We include patentee in the above triumvirate, because 
we feel that this compendium has a special value as a 
work of reference to the numerous original workers 
in this department of applied chemistry. A very large 
amount of information has been compressed into the 
two volumes by employing large print in the general 
treatment of the subject matter and supplementing 
this by notes in finer print, giving details and biblio- 
graphy for the expert. This is a very suitable pro- 
cedure, where an attempt is made to treat a technical 
subject exhaustively, though from a strictly financial 





brighter signs than for weeks past, and we look | 
It is} 
difficult, indeed, to see what new course Mr. Asquith | 
lay their case before him is in itself an indication | 


The owners have shown a conciliatory | 


workers—and they have laid their case quite openly | 


Council, they will | 


point of view one is inclined to doubt whether the 
general reader who may be ready to pay a few shillings 
for the wherewithal to improve his knowledge will not 
jib at paying two guineas for a mass of detail which jg 
beyond his comprehension. Perhaps, however, the 
author, when using the term general reader, had in 
his mind the general chemist. We are probably not 
far from the mark in saying that 90 per cent. of 
chemists, among whom we include analysts, tech. 
nologists and professors, know very little about the 
subjects dealt with in these volumes, whose advent we 
hail as a valuable addition to chemical literature. 

It is a commonplace to say that a large proportion 
of the numerous patents taken out by enthusiastic 
inventors never come to anything in their practical 
applications. And particularly has this been the 
case with regard to plastics, in which term for conven. 
ience we include india-rubber. It is rather an impor. 
tant point, therefore, for authors of a work like the 
present to consider whether they are serving the inter. 
ests of their readers or not if they include elaborate 
descriptions of patented processes which have cither 
never been considered seriously by practical me or, 
having had a trial, have proved to be quite unsatis- 
factory. Mr. Warden has doubtless had some diffi- 
culty in coming to a decision on this matter, but has 
decided in favour of the inclusion of certain processes 
and patents which appear to him commercially 
infeasible on the plea that others may see in them 
points of merit which may lead to ultimate success, 
We fully recognise that it is always an ungracious and 
frequently a risky act to criticise a process adversely, 
but we cannot help thinking that the value of the book 
would have been still farther enhanced if the author 
had been bold enough to stigmatise some of the pro- 
cesses he refers to as having proved on trial to be 
dismal failures. 

So much as a prelude ; we propose now to refer at 
random to portions of the subject matter, it being, 
of course, quite impossible to touch on more than a few 
of the multitudinous topics in the short space available, 
| In the first chapter, which treats of the chemistry 
| of cellulose, attention is given to the action of alkalies 
and to mercerisation, an important commercial 
| development of this action, due to an English- 
| man. The utilisation of the solvent action at high 
| temperatures of caustic soda upon cellulose in the 
rubber reclaiming trade does not find mention. 
| Patents in connection with this were taken out by 
A. H. Marks, of Akron, Ohio, in 1899, and by R. B. 
Price, of Chicago, in 1901, both now being worked on 
the large scale in England as well as in America. 
There is a brief reference to vulcanised fibre, which, it 
is stated, was patented in England in 1877. The 
| manufacture, however, was until recently confined to 
| the United States, where it soon attained large dimen- 
sions. In the last few years, however, the material 
| has been made on a large scale near Manchester to 
cope with increased demands from the electrical 
| industry and new uses in cotton spinning mills. 

Chapters IT. and III. deal with the cellulose nitrates 
and their manufacture, it being pointed out that ear- 
| lier work—1846 et seg.—was limited almost entirely 
|to the higher nitrates used in explosives, the lower 
|nitrates of a non-dangerous nature not receiving 
| attention until a later period, since when great advance 








| has been made in their applications, which it is certain 
have by no means been exhausted. The main 
raw material is almost exclusively cotton, wood 
fibre not being suitable. The cotton employed is of 
various qualities, the best being required for explosive 
compounds, while for other purposes, such as photo- 
graphic films, lacquers, &c., cotton mill waste is mainly 
used, the cleansing and preparation of this for the 
purpose having given rise to a special industry. It 
was the discovery of suitable solvents, among which 
we may specially mention amyl acetate, which gave 
the chief impetus to the use of cellulose nitrate in the 
arts, and in Chapter IV. we find references to a very 
large number of patents taken out in connection there- 
with. One of the most important discoveries made 
in the search for solvents was that by Hyatt, of cam- 
phor, as a latent solvent, thus giving rise to the now 
extensive celluloid industry. The solvent  princi- 
pally used in the cordite manufacture is acetone, the 
manufacture of which, we may add, is now under- 
taken on the large scale by the United Alkali Com- 
pany, though at first the War-office was mainly 
dependent on foreign supplies. 

In his reference to carbon tetrachloride and its 
advantages, the author is silent as to its toxic effects, 
which have led, since certain occurrences in London, 
to the issue of special warnings to users. Succeeding 
chapters deal very fully with fusel oil—the amy! 
alcohols and amyl acetate—which topics we must 
pass over to stay for a few moments at Chapter VII., 
where natura] and synthetic camphor are discussed. 
Like synthetic rubber, about which there has been so 
much talk during the last year or two, synthetic 
camphor has turpentine for its starting point, but 
while the rubber has only been made in small 
quantities, the synthetic camphor is now well 
established on the market. The author does not 
give us any figures as to its use or its cost of manu- 
facture, but presumably it can be made at a profit, as 
it is on offer in quantity in England at 1d. per pound 
lower price than natural comphor. Experiments in 
camphor growing in plantations by the Japanese 
have, we may add as a point of interest in connection 
with this topic, proved successful, 
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In Chapter IX., which is very well illustrated, we 
have a detailed account of the method of preparing 
pyroxylin solutions, with a discussion as to the best 
methods of storage and transit ; and in the following 
chapter the numerous applications of the pyroxylin 
solutions as lacquers, enamels, and bronzing fluids 
receive notice. We find that some of the numerous, 
and, of course, infallible, anti-fouling compositions 
for ships have pyroxylin as their base, and we also 
notice that cellulose nitrate is being utilised in the 
United States in the manufacture of imitation gold 
leaf, which, we read, is finding extensive use for letter- 
ing the titles of books. The question which arises 
in our mind about this is whether the imitation gold 
leaf prepared, as described on page 313, is really superior 
to the so-called Dutch gold which has long been used 
for cheap purposes, and which always tarnishes after 
a time. The imitation gold leaf may have been 
improved during the last year or two, but the sample 
before us as we write—now four years old—has 
obvious defects both in being too thick and in lacking 
the particular degree of brittleness so characteristic 
of pure gold. Pegamoid, the manufacture of which 
was commenced some years ago near Manchester 
with such a blowing of trumpets, receives notice in 
this chapter, and again on page 750. 

Imitation leather is an important topic in Chap- 
ter XI., and, though it cannot be said that any of the 
numerous patent and proprietary bodies now so 
largely in use in upholstery, book-binding, automobile 
trimmings, &c. &c., can be mistaken for real leather, 
yet they have proved very satisfactory in their several 
applications when their price is taken into considera- 
tion. These bodies usually contain a vegetable 
oil in large quantity, in addition to the cellulose 
nitrate, pigments also being introduced to produce 
the desired shade. This is a manufacture which is 
now firmly established in England, a considerable 
fillip having been given by the demand from the auto- 
mobile industry. On page 411 there is a paragraph 
on india-rubber substitutes, and several patented 
bodies find brief mention, among them being Nobel’s 
compound Velvril Oxolin and Perchoid. With regard 
to these, we may say that whatever success they may 
have achieved in other directions, they have never 
proved satisfactory substitutes for rubber. And 
while referring to rubber it will be convenient to anti- 
cipate an observation belonging to Chapter XX., 
an interesting chapter dealing with viscose and the 
cellulose xanthates, which space will not allow us to 
notice further on. 

Whatever commercial success may have attended 
the use of viscose in the artificial silk and other 
industries, it must be confessed that the very sanguine 
expectations of success indulged in by C. O. Weber, 
Frankenburg, Cairns, and others associated with 
them in patenting the use of viscose in the mechanical 
rubber manufacture have proved altogether illusory, 
and it would have added to the value of the references 
given to this subject if the author had said something 
with respect to the results obtained. Everyone has 
heard of artificial silk, and some people have invested 
in it with disastrous results. This, however, must not 
be taken as indicating that the manufacture generally 
is either a failure or a fraud, as will be quickly seen 
by those who peruse Chapter XIII., in which the whole 
subject is admirably dealt with. Artificial silk has 
come to stay, the manufacture having developed on 
sound lines during recent years, though some of the 
enterprises connected therewith have certainly come 
to an untimely end. As pointed out by the author, 
the name is a misnomer for a cellulose product con- 
taining no organic nitrogen, but the term will pro- 
bably survive. Artificial silks are produced both 
rom nitrocellulose and from viscose, and they find 
further mention in Chapter XX., which deals with 
the latter body. Though Germany, Switzerland, and 
France are the principal sources of supply, England 
is now a considerable producer, with works at 
Coventry. In the Lancashire and Yorkshire 
weaving sheds it is being largely used for the 
satin stripes in cotton and woollen goods, its fine 
lustre being in its favour. The world’s output of 
artificial silk is given as 3,500,000 kilos. per annum in 
1909, a figure which is said to be rapidly increasing. 
It is interesting to note that as a result of the Patents 
Act a German company has recently formed an 
English subsidiary company to carry on _ the 
manufacture at Flint with a capital of £125,000. 

In Chapter XIV., which, with a full list of patents, 
contains 225 pages, we have a very complete account 
of the manufacture of celluloid and the pyroxlin prac- 
tice, with numerous illustrations of the plant employed 
The dangers of celluloid, on account of its inflam- 
mability, are well known, and the author gives special 
attention to the numerous efforts which have been 
put forth to overcome this defect. From his tone, 
however, we gather that, although some advance 
has been made, the last word on the subject has not 
by any means been said. With the growth of the 
moving picture entertainment, municipal authorities 
have imposed stringent regulations in the interests 
of the public safety. It seems to us, however, that 
this solicitude might take a rather different form in 
the direction of stipulating that only films manufac- 
tured in a particular manner should be used, which 
advice we tender on the support of Mr. Warden’s 
statement that the degree of inflammability depends 
to some extent on the process of manufacture. Of 
the substitutes for celluloid, perhaps Bakelite, a 








phenol derivative brought out in America in 1909, 
is the most interesting, and time enough has now 
elapsed, we should imagine, for an authoritative 
opinion as to its merits in the field-of electrical insula- 
tion. Passing over the chapters on the uses of collo- 
dion in medicine and photography, we come to that 
on smokeless powders. This is well written, and 
brought up to date, though, as we have already said, 
much information on this head is already available 
to English readers. 

The approaching exhaustion of our available 
space compels us to pass this chapter without 
specific reference, and with regard to the follow- 
ing one on cellulose acetates, we can only stay 
to note with interest that this material has been 
utilised for some time in the United States for insulat- 
ing fine wires, especially telephone wires, and with 
very satisfactory results. The following chapter 
deals with viscose and the. cellulose xanthates, which 
interesting products of cellulose and carbon bi- 
sulphide have found various commercial applications. 
Chapter XXI., the last, under the heading of De- 
natured Ethyl Alcohol, deals with the regulations 
in force in the United States with regard to the use of 
alcohol for manufacturing purposes. We must now 
close this review of a book which strikes us as of 
particular utility and importance with a tribute of 
praise to the compiler of the lengthy index, which 
adds materially to the value of the book. 


SHORT NOTICES. 


Ship Wiring and Fitting. By T.M.Johnson. London: 
Constable and Co., Limited, 10, Orange-street, Leicester- 
square, W.C. 1911.—This is a simply written and well 
illustrated little book dealing in a practical manner with 
electric wiring and the fitting of electrical apparatus 
on ships of the mercantile class. It treats as well of 
generator sets, switchboards, fuse boards, fittings, switches, 
lamps, bells, telephones, fans, &c. It is evidently written 
by a man who knows his subject well, and should certainly 
be found valuable to those who are studying the increas- 
ingly important question with which it deals. 


Arc Lamps and Accessory Apparatus. By J.H. Johnson. 
London: Constable and Co., Limited, 10, Orange-street, 
Leicester-square, W.C.—This is a little book which should 
prove useful to contractors and others who undertake 
wiring work, and should assist them in deciding upon 
the correct type of lamp to adopt for any particular 
purpose. Various kinds of arc lamps are described, but 
in view of the fact that the book is only composed of a 
little over 130 pages, it is obvious that it cannot deal 
with every make of lamp on the market. The sections 
dealing with the general principles of illumination and 
arc lamp accessories are of considerable practical interest, 
and we do not doubt that altogether the book will be 
appreciated in many quarters. 


The Natural History of Clay. By Alfred B. Searle. 
Cambridge University Press.—This forms one of the 
Cambridge Manuals of Science and Literature, and it 
is a delightful little book. It is divided into six chapters, 
the first of which deals with the ‘‘ Chemical and Physical 
Properties of Clays ;” the second with “‘ Clay and Asso- 
ciated Rocks ;” the third with ‘“‘ The Origins of Clays ; ” 
the fourth with “‘ The Modes of Accumulation of Clays ; ” 
the fifth with ‘“‘ Some Clays of Commercial Importance ; ”” 
and the sixth with ‘Clay Substance: Theoretical and 
Actual.” In it the present state of knowledge regarding 
the very varied substances included under the general 
term “clay ”’ is most lucidly set forth, so that even to 
persons with no acquaintance whatever with the subject 
the text is eminently readable. 


Practical Sewerage and Sewage Disposal. By H. C. H. 
Shenton. London: 8. Edgecumbe Rogers, 274, Farring- 
don-street, E.C.—There is a good deal of practical common- 
sense in this little book. The author conveys his meaning 
in terse and simple language, and has avoided, as he says 
in his preface, “all difficult technicalities and obscure 
scientific expressions.”” A large range is covered and a 
great deal of useful information is embodied in the 
150 pages or so to which the book runs. We should 
regard it as being designed rather for the use of those 
having charge of sewage disposal systems than for engi- 
neers who have to construct new sewage works. For 
the latter there would seem to be hardly enough data 
as to sizes, &c., for given flows of sewage, &c. A good 
deal of reference is made to the findings of the Royal 
Commission. 

Motors, Secondary Batteries, Measuring Instruments 
and Switchgear. By S. Kenneth Broadfoot. London: 
Constable and Co.—This little book may be described as a 
practical man’s handbook. It deals with matters con- 
nected with the operation of electrical installations, and 
should prove useful to those who desire to know something 
about the measurement of current and the working of 
dynamos and motors. The author has provided some 
useful diagrams of connections which should assist those 
who are desirous of knowing how to connect up the 
various types of motors. Although a large amount 
of literature of this description has been published, this 
little book has much to recommend it, for it is well written, 
and however ignorant the reader may be of electrical 
matters he should have no difficulty in following the 
author’s instructions. 


Machine Tools Commonly Employed in Modern Engineer- 
ing Workshops. By James Weir French. London: The 
Gresham Publishing Company. Two volumes, super 
royal quarto. 42s. net.—These are two very gorgeous 
volumes, but why they were written we are unable to 
say. They are not sufficiently technical to be useful 
to the expert, and they are much too costly, as well as 
unsuitable in other respects, for the student. Mainly, 
they contain descriptions of tools, with prominence given 
to the makers’ names, and with illustrations taken from 
the makers’ catalogue. The blocks are as beautifully 





printed as in their original pages, the type is excellent 
and the paper is highly glazed. A special feature is a 
number of composite sectional models of a kind with 
which anatomical charts have made us familiar. The 
purchaser of a motor car who is not a trained engineer 
may be glad of such devices, the machine tool maker 
and the machine tool user, much as they may admire 
them. have no use for them—good sheets of drawings 
would please them better. 


Metallurgy : Vol. I., Introductory. By Herbert Lang. 
London: The McGraw-Hill Book Company, 6, Bouverie- 
street, E.C. 1911.—The present volume is the first of 
three. Its author explains in an introduction that it 
deals primarily with the simpler and more obvious matters 
of metallurgy, such as can be deduced from current 
knowledge, but that since it includes matters that are 
germane to several subjects, it has been found necessary 
to include whatever would be regarded as of general 
application, such, for example, as the process of crushing, 
which is preparatory to almost all the processes, and 
sampling, which may be. On the other hand, assaying, 
which might appropriately be considered to be a general 
process, is relegated to the second volume. The present 
work deals, broadly speaking, with ore crushing, ore 
stamping, valuing ores, metallurgical tabulations, the 
roasting of ores, the smoke of metallurgical works, and 
with sulphur smoke. The last two subjects are treated 
in an exceedingly interesting manner, though it is not 
intended by this to imply that the remainder of the book 
is devoid of interest, for it is not. 


Theory and Practice in Designing. By Henry Adams. 
London: Constable and Co., Limited, 10, Orange-street, 
Leicester-square, W.C Price 6s. net.—This volume will 
be of much greater interest to architects and builders 
than to engineers. It deals, quite considerably, with 
timber construction and with such steel work as is em- 
ployed in the building trades. It opens with an account 
of the seasoning and shrinkage of timber, and concludes 
with an account of the theory of arches and the stability 
of retaining walls. The intermediate chapters handle 
many subjects in the peculiarly discoursive style which 
Professor Adams has made his own. From elementary 
trigonometry we are plunged at a single step into the 
design of a timber bridge. From considering cast ‘iron 
columns we jump to the London Building Act of 1909. 
There is little new material in the book, although it con- 
tains a vast amount of information. It will, however, 
be convenient to some to have its contents brought to- 
gether in the present handy form. 


The Ventilation of Electrical Machinery. By W. H. F. 
Murdoch. London: Whittaker and Co.—At a time 
when so much attention is being paid to the artificial 
cooling of electrical machinery, this little book, dealing 
as it does with a number of theoretical considerations 
related to the subject, should prove of much interest 
to dynamo and motor designers. It is well written, and 
a great portion of the work is decidedly entertaining. 
Very little has hitherto been written on the ventilation 
of electrical machinery, and taking into account the 
scanty data which the author has had to work upon, 
the book can only be described as a very creditable 
production. Although in parts his mathematical 
reasoning is, perhaps, scarcely in accordance with the 
practical man’s requirements, it is nevertheless decidedly 
interesting, and should stimulate a desire for further 
investigation. To many the subject with which the author 
deals may not appear of great importance, but when it 
is remembered that a great deal remains to be done in 
the way of lowering the cost of generators and motors, 
the need for thoroughly mastering problems associated 
with artificial ventilation becomes apparent. 


Dictionary of Applied Chemistry. Vol. I., A-CHE., 
By Sir Edward Thorpe, F.R.S. Longmans, Green and 
Co. 1912.—We have been favoured with a copy of 
Vol. I. of the new issue of this valuable book. It is 
now twenty-two years since the first volume made its 
appearance, and, as pointed out by its author, chemistry 
has advanced in the meanwhile at a rate and to an extent 
altogether unprecedented in its history. It has, accord- 
ingly, been found necessary to enlarge greatly the original 
scope of the book. All the articles in the former issue 
have been carefully revised, and many have had to be 
wholly re-written. In addition, there is much new matter, 
and the result is that the present work is practically 
new, and cannot be looked upon in the light of an ordinary 
second edition. If anything were needed, in addition 
to the fact that the work has been prepared by Sir Edward 
Thorpe, to guarantee that its subject matter is of sterling 
value, it is to be found in the fact that a very large number 
of distinguished men throughout the world have colla- 
borated with him. The edition is to be completed in 
five volumes, and judging from the first of these the 
** Dictionary of Applied Chemistry ” in its new form should 
prove to be a most valuable addition to the library of 
the engineer. 


The Helicopter Flying Machine. By J. Robertson 
Porter. London: Offices of Aeronautics, 3, London 
Wall-buildings, E.C. Price 3s. 6d. net.—This little 
volume, although very interesting, has been totally 
misnamed. The first thirty pages or so contain short 
chapters headed “Introduction” (three pages), “ The 
Aeroplane ”’ (six pages), ‘‘ Lifting Screws” (six pages) 
and ‘“‘ The Helicopter” (eleven pages). The remaining 
dfty pages are devoted solely to the description and 
fiiscussion of a flying machine which the author has 
invented. This machine is describable-as a cross between 
a helicopter and a parachute. A large propeller rotating 
on a vertical axis draws down air from above and turning 
it through 90 deg. delivers it into a surrounding annular 
orifice. The air is thus caused to pass between two sur- 
faces, which gradually curve downwards until the air 
is discharged once more as a vertical current. The machine, 
as we have suggested, is interesting. Its inventor claims 
that unlike the helicopter, as ordinarily understood, it 
can be constructed so as to possess sufficient stability. It 
has not however, we fancy, passed the experimental 
stage. At any rate, to embody its description and dis- 
cussion to the extent indicated in a book purporting 
to deal with the helicopter type of machine is certainly 
misleading. 
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LARGE BORING AND TURNING MILL. 


AN unusually large vertical boring machine has recently 
been completed by the firm of Geo. Richards and Co., 
Limited, Broadheath, Manchester. Two views of the 
machine are given on this page. A good idea of its immense 
proportions will be formed from that view in which a tool 
of similar type 9ft. Gin. high and capable of dealing with 
work 3ft. diameter, is placed on the revolving work table. 
In the larger view the machine is shown fitted with a 
central boring reach to enable boring operations to be 
carried on when the uprights are moved back to their 





in the sectional drawing, a conveniently placed hand 
wheel and spindle raising the bottom bush, which carries 
the ball bearing by means of worm and spur gearing. 
The bush, which has a square thread, is thus raised, and 
the weight of the table is taken by the bearing. From 


this illustration it will also be observed that the spindle | 


bearings are adjustable by means of large bushes and 
adjusting rings. 

Three electric motors attached to the machine are 
employed for the various operations, the main driving 
motor being of 50 horse-power, and giving a full range 
of speeds to the table varying from 0.238 revolutions to 
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VERTICAL SECTION THROUGH CENTRE OF TABLE 


extreme position and the machine is dealing with objects 
of the maximum diameter. 

The machine is of the extension type, and is capable of 
dealing with work up to 24ft. diameter by 10ft. deep 
under the tools. It is of massive proportions throughout, 
so as to enable it to take heavy cuts with high-speed steels. 
The table is 15ft. diameter, and is driven by spur gearing, 
the ring having 200 teeth, 1}in. diametral pitch. The table 
is supported by a large annular surface of white metal 
when running at ordinary speeds and cuts, but it is so 
designed that when it becomes necessary to run it at high 
speeds the weight can be transferred to a heavy ball bearing 
underneath the spindle. This is accomplished as shown 


10.27 revolutions per minute. A 10 horse-power motor 
mounted on the cross girth serves the double function 
of raising and lowering the cross slide and providing the 
quick power traverse to the saddles, rams, and centre 
boring reach. The third motor, also of 1G horse-power, 
is mounted on the cross bed at the back of the machine, 
and is used for sliding the uprights along the side beds. 

The tool bars are of steel of octagonal section, and have 
quick power traverse motions in all directions, those on 
the main cross slide having a down feed of 80in., and that 
of the boring reach 40in. down feed. The rams are 
balanced by Richards’ spring balance arrangement, which 
obviates the use of chains and loose weights. 


| ; : : : - : 
| which is worthy of special mention is an interlocking 
g 


Twelve rates of speed are provided, varying from 
0.030lin, to lin. per revolution of the table. Almost 
the whole of the feed gearing is of steel, and slipping 
clutches are provided to prevent breakage in case of 
jamming. Another feature of the driving mechanism 

















‘DIGNITY AND IMPUDENCE ” 


device, which is provided to prevent the direct gearing 
and the reduction gearing being put into operation sirmul 
taneously. 


The total 
150 tons, 


weight of the finished machine is about 





THE RAILWAY HALF-YEAR. 


THE half-yearly meetings of the English and Trish rail- 
| way companies were completed by those of the Great 
| Western and Midland on Thursday, the 15th instant, and 

the North-Western on Friday last. The total decrease in 
passenger receipts on the Great Western was £21,015, 
which was more than accounted for by the £28,000 lost 
| through the inability of the company to run excursion 
trains in South Staffordshire and South Wales, owing 
to the strike. The sum of £2000 has been placed to a 
reserve for compensation for accidents, which makes the 
amount allocated to that purpose one of £100,000. Mile 
age and demurrage showed an increase of £12,427, due 
to the company having had to hire 3300 wagons in order 
to cope with the volume of goods traffic. The Great 
Western Company’s chief accountant, Mr. Whitelaw, who 
was a member of the Departmental Committee on Railway 
Accounts, is chairman of a committee of railway account- 
ants which is sitting to draft instructions for uniform 
action by the companies in this matter. The strike last 
| August is estimated to have cost the Great Western 
£100,000. 

The most interesting item at the Midland meeting was 
the reason given for the seeking of powers to build a new 
railway in the Swansea Vale at a cost of £350,000, It 
appears that a few years ago a company named the Neath, 
Pontardawe and Brynamman Railway Company obtained 
powers to build a line between the points named, over 
which the Midland was to have running powers. In 
1903 the Great Western sought authority for a railway in 
the same vicinity over which it offered running powers to 
the Midland. This Bill was rejected, but the Midland 
reaped no benefit, as the other company allowed its powers 
to lapse in 1909. Last year the Great Western renewed 
its application, which was passed. No running powers 
were offered to the Midland this time, and although they 
were asked for before the Committee, the application was 
rejected. As a small item of interest as showing that the 
very fine summer of last year was not without drawbacks, 
it may be observed that provender cost the Midland £5797 

| more than in the corresponding period of 1910, and that 
the horses cost 13s. 53d. per week, instead of 12s. 34d. 

Mr. Claughton, at the North-Western meeting, said that 
the year 1911, as was 1910, was remarkable in that the 
gross receipts were the highest and the capital expenditure 
the lowest in the history of the company. A substantia! 
| addition is to be made to the wagon stock. The policy 

of the Board as to building engines, rolling stock, &c., 
| having been questioned by a shareholder, the chairman 
| said he had been in the engineering trade all his life, and 
| knew that if the company was dependent upon outside 
| firms for anything it wanted a ring would be formed 
| against it. Everything that was done at Crewe was sub- 

jected to the most minute estimates, and if it was found in 
| any case that the company could not build on market 
| terms or under market terms outside firms were invariably 
| asked to quote. 

Irish railway companies’ reports reflect their later and 
| longer strike. All the companies show a decrease in 
receipts, but for various reasons pay the same dividends 
| as a year ago, except the Great Northern, the dividend of 
which has fallen from 6} to 6 per cent. 
| The Scottish companies should furnish excellent results 

Their aggregate receipts show a total increase of £200,000. 
|and they have had practically no strike losses, Their 

half-year did not end until the 31st ult. 
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THE DAVIS GUN-TORPEDO. 





Hererorore the warhead charge of gun-cotton has 
heen looked upon as the established destructive medium 
for the automobile torpedo ; and to make the blow more 
disastrous this explosive charge has been considerably 
augmented since the Russo-Japanese War. But a revolu- 
tion has been wrought in this particular department of the 
under-water weapon. It is now proposed to displace the 


experimental torpedo. The target consisted fundamen- 
tally of a cylindrical tank, 15ft. long and 12ft. in diameter, 


which was modified by the insertion of three internal | 


bulkheads ranging in thickness from the side of attack 
from }in. to gin., the intermediate bulkhead being of plat- 
ing jgin. thick. This arrangement was intended to stimu- 


late the inner and outer skins and the supplemental | 


water-tight caisson construction which the French intro- 
duced so successfully some years ago as a defence against 
the torpedo, thus providing a large air space for the absorp- 
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Fig. 1—THE DAVIS GUN-TORPEDO 


gun-cotton warhead by the substitution of a gun capable 
of discharging at the instant of impact a shell loaded with 
a high explosive. This projectile is designed to pierce 
the outer and inner bottoms, to go through a succeeding 
defensive bulkhead or so, and then to burst with its maxi- 
mum of violence when actually in the very midst of a ship’s 
vitals. 
gun-torpedo designed by Commander Cleland Davis, of 


private progressive tests for several years, and has quite 
recently been officially examined by the United States 
Government. The results of the private and Govern- 














Fig. 2—THE TARGET AFTER ATTACK 


mental trials have been very significant, even though 
they have not displayed the maximum destructive powers 
of the weapon. The imperfect working of the projectile 
fuse has been responsible for the failure of the shell to 


explode at the desired instant, but otherwise the penetra- | 


tive possibilities of the attack have been fully realised. 
The Davis gun-torpedo for an increment in weight slightly 
less than an augmented charge of gun-cotton has made 
it possible to install a gun of 8in. calibre, firing an explosive 
shell of 215 Ib., within the limits of an 18in., 5 m., torpedo. 

A rather astonishing feature of the design is that the 
gun is actually a trifle lighter than the loaded projectile. 
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Fig. 3—THE TARGET BEFORE AND AFTER ATTACK 


This has been made possible by the employment of vana- 
dium steel having an elastic limit of 150,000 Ib. per square 
inch, the walls of the gun being only jin. thick. The 
propulsive charge used in the tests was 9 lb. of smokeless 
powder, giving a muzzle velocity of 885ft. per second, 
while the projectile carried a bursting charge of 365 lb., 
the estimated penetrative power being equal to that 
required to perforate 4.5in. of steel. We are now describ- 


ing the gun-torpedo—see Fig. 1—as first tested privately, | 


which was a 3.55 m. Whitehead, adapted for the gun 


Such, in brief, is the type and purpose of the | 
| know that the Davis torpedo was guided against the target | 


the United States navy, which has been undergoing | 


explosive gases. We know from actual experiences 

during the Russo-Japanese War how successful this general 

| form of under-water defence was against the torpedo, 

| and how, too, it greatly reduced the damaged area due 
| to bursting contact mines. 

Without going into details of the test, it is sufficient to 


| tion of a big part of the violence of the gun-cotton’s 
| 
| 





The prime idea of this torpedo is concentration of the 
attacking power, and nothing could show better the attain- 
ment of this end than the very moderate surface dis- 
turbance produced by the liberated gases of the gun at the 
time the target was hit—see Fig. 5. A thin column of 
water was blown to a height of about 31ft., and the dis- 
turbed area was a small one. 

Since the foregoing test the United States Navy Depart- 
ment has given the Davis gun-torpedo a trial in the lower 
waters of Chesapeake Bay, and, while the officials have not 
made public their report, still, the general results have 
become known. The caisson or target was a composite 
affair, designed to represent a vessel without under-water 
armour on one side of the structure, and on the other side 
a supplemental defence of steel plating 3in. thick, as 
shown in Fig. 6. There were two internal bulkheads 
of vanadium steel, each Zin. thick. The torpedo was 
guided to the desired point of attack by means of a trolley 
wire. The first shell passed through the outer and inner 
bottom plating, perforated each of the succeeding vana- 
dium steel bulkheads, and thence through the inner and 
outer plating, exploding in the water beyond. In the 
second attack, after the torpedo had been repaired, and 
also the target, the projectile exploded on the outside 
of the specially treated 3in. plating, and failed to penetrate, 
although this defence was broken through. The target 
sank because, as the Navy Department announced, “ of 
the straining of its frame and consequent leakage.” The 
gun-torpedo was a better form of the Davis weapon than 
that previously tested privately, and it is said that the 
projectile had a muzzle velocity of quite 1000 foot-seconds. 

So far as common knowledge goes, the bulkhead defence 
against torpedoes of none of the battleships built or being 
built is thicker than 1.77in., and in the latest vessels the 
average is about l}in. The trajectory of the first shell 








Fig. 4—THE TORPEDO RECOVERED AFTER THE ATTACK 


| by a wire, and the weapon hit the structure at a point 5ft. 
| below the water-line and pierced the structure through 
and through, the shell finally embedding itself in the mud 
| 175ft. beyond the far side of the target. On the attacking 
side the outer plating was badly torn over a considerable 
area, owing undoubtedly to the propulsive gases of the 
gun, but the succeeding bulkheads were all cleanly per- 
forated. A portion of the warhead of the torpedo landed 

















Fig. 5—THE DISTURBANCE AT THE MOMENT OF ATTACK 


inside of the target, but the gun and ,the air flask and the 
afterbody of the torpedo were driven back by the recoil 
a distance of 40ft. away from the point of assault. This 
gives some idea of the forces developed by the gun, as well 
as the remaining velocity of the shell,after it had gone 
through the target. Fig. 4 shows the jtorpedo recovered 
after the attack. It will be seen that the gun is still 


fired by the Davis gun-torpedo in the recent Government 
test indicates clearly how futile even 2in. plating would 
be against the attack of the under-water projectile. 
Better to grasp the details of the Davis gun-torpedo, 
reference to Vig. 7 will give a graphic idea of the weapon 
and its general arrangement. The comparatively remark- 
able lightness of the gun makes it possible, thanks to 
modern science, to do what might seem quite impossi- 
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Fig. 6-EXPERIMENTAL TARGET 


ble, ¢.e., install an Sin. rifle of sufficient length to give its 
projectile the energy required to drive it through 4in. or 
5in. of hardened steel. By placing the gun largely within 
the confines of the air flask, it is possible to distribute 
the weights to better advantage, and that, too, without 
imposing a prohibitive length upon the torpedo. ® A thin 
water-tight bulkhead or diaphragm seals the muzzle of the 
gun; water cannot enter the rifle until the shell has burst 
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Fig. 7—ARRANGEMENT OF THE DAVIS TORPEDO GUN 


attached to the rear portion. "The shell of the forebody 
will be observed on the left-hand side, and other pieces 
are resting on the ground. 

The conclusion to be drawn from this demonstration 


| was that a torpedo of the Davis type, even if stopped by a | 
| torpedo defence net, would at that distance from a ship’s | 


through this plating. By this means the shell is unim 
| peded during the interval it is gathering velocity, and the 
gun is untaxed by the stresses to which it would. be sub- 
jected if it were obliged to start the projectile against a 
wall of water. 
While the primary idea has been to furnish a gun capable 


installation, giving it a final total length of 5 m., so as to | side be able to send its projectile through the net and the | of being fired but once, careful calibrating after a single 


provide sufficient increased buoyancy to meet the additional 
weights. 
In Figs. 2 and 3 we show the target attacked by this 


| intervening water space with sufficient remaining velocity 
| to carry the shell through the hull and a defensive bulk- 


| head right into the vital region. 


| discharge has failed to show the slightest deformation 
| of the bore. This is quite remarkable, in view of the fact 
‘ that the walls of the gun have been but }in. thick, and indi- 
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cates that a heavier propulsive charge could be used if 
anything were to be gained by a higher velocity. The 
outer casing of the head of the torpedo is water-tight, 
but the small plugs M are designed to be driven in the 
instant the nose hits the target, thus providing an easy 
escape for the gun gases, liberating the air just inside, and 
permitting the water to enter the nose. When the torpedo 
is launched, the propeller E holds the firing-rod securely, 
preventing its rearward movement toward the trigger F. 
After travelling through the water a short distance, the 
propeller works forward to the stop e, and thereafter the 
firing-rod can be driven backward far enough to engage 
the trigger. But in order to keep the rod in a safe posi- 
tion until struck something of a blow, the spring I keeps 
the rod L pushed forward. When the firing rod is forcibly 
driven rearward, it raises the firing pin G, which, under the 
recoil of a spring, descends upon the gun primer. 

The length of the bore is sufficient to insure acceleration 
to the desired velocity before the projectile leaves the gun, 
and an increase of velocity could be readily obtained 
by lengthening the rifle and extending it further into the 


air flask without seriously impairing the capacity of the | 


latter. This arrangement also interferes least with the | 
centre of gravity of the torpedo. When the projectile | 
bursts through the thin diaphragm J, the gun gases find 
a ready exit thence through the already weakened and 
perforated nose. For ordinary practice, in time of peace, 
a blind shell may be loaded into the rifle, and the torpedo 
run in a manner similar to the ordinary torpedo using an 
exercise or collapsible head. As the nose of the torpedo 
is removable, the gun can be loaded for service easily 
and quickly, and the firing mechanism is readily shifted 
so as not to interfere with this operation. A manhole 


in the afterpart of the casing—sealed properly afterwards— | 


permits of the priming of the gun. 


Tt will be clearly seen that the discharge of the gun does | 


not react upon the air flask, as is certainly the case when 
the gun-cotton charge of an ordinary torpedo is detonated, 
and, as a result, none of the directive force is absorbed in 
this manner by the air space in the flask. 








RAILWAY SERVANTS’ EARNINGS AND HOURS. 


VotumeE VII.—Railway Service in 1907—of an inquiry 
made by the Board of Trade into the earnings and hours 
of labour of workpeople of the United Kingdom was issued 
on Friday last, the 16th instant. 

It is not without interest that the year selected was that 
of the threatened general strike, the year of the National 
Programme, and the year of Mr. Lloyd George’s Concilia- 
tion Scheme. The report says that since the date upon 
which the report is based many changes have been made 
in railway rates and working conditions, some of which 
have been effected under the scheme of 1907. Nothing 
is said of the troubles last August, but the improved con- 
ditions that, arising more or less out of those troubles, 
now prevail among the poorer paid servants are referred 
to as substantial advances. So much have these better 
conditions changed the whole aspect of the wages question 
on railways that the report is robbed of the greater part 
of its value. It should also be noted that the returns were 
sent to the Board of Trade through the Railway Clearing 
House, and that this was not done until the spring and 
summer of 1911. 

The returns covered 400,000 men, and included men in 
all grades and in every department except those engaged 
on constructional work in the locomotive and other manu- 
facturing shops. It also excluded station-masters, booking 
clerks, and the salaried staff. Those men employed in the 
shops and at docks, on canals, and in hotels are dealt with 
in other returns. The figures are based on the number of 
men employed and the total wages paid to them in the last 
pay weeks of January, April, July, and October, 1907, 
and the actual earnings and the rates of wages of all time- 
workers in regular employment in the last pay week of 
October, 1907. 

The average weekly rates of wages for full time was 
24s. 4d. for adult workmen and I1s. 3d. for lads and boys, 
increased respectively to 24s. 6d. and Ils. 4d., when any 
bonus was also paid. Such bonus might be that paid to 


men in goods warehouses or to drivers as premium or sig- 


nalmen for good conduct. 

Of the 365,901 adults 113,594 were employed in small 
centres, 7.e., with under 10,000 inhabitants, and the aver- 
age rate of pay for such was 22s. 2d., or 22s. 3d. with 
bonus, and the average actual earnings was 24s. per week, 
In towns with a population of 100,000 or over there were 
136,368 adults employed, whose rates averaged 25s. 5d. 


or 25s. 9d. with the bonus, and whose average earnings | 


were 28s. ld. per week. 

In the centres of under 10,000 there were 4-2 per cent. 
of the adults whose rate per week was under lds., 36-1 
per cent. whose rate was 15s. and under 20s., and 36-1 
per cent. with 20s. and under 25s. In centres of 100,000 
and over the under 15s. rate applied to 0-5 per cent., 
15s. and under 20s. for 15-9 per cent., 20s. and under 25s. 
for 39 per cent., and 25s. and under 30s. for 22 per cent. 

In the whole of the United Kindgom the number whose 
rate of wages exclusive of bonus was under 20s. per week 
numbered 94,870, or 25-9 of the whole. Including those 


who were paid 20s. and under 21s. the number was 126,728. | 


Of the 94,870 there were 26,000 platelayers and packers, 
18,000 coaching and traffic porters, 12,000 permanent 
way labourers, 8000 goods porters, and 8000 engine 
cleaners. Of the adults in England and Wales 23 per 
cent. were rated at less than 20s. per week, in Scotland 
30 per cent., and in Ireland 71 per cent. 


In centres of 100,000 and above the highest average | 
rate paid was 27s. 6d. in the Northern Counties and Cleve- | 


land District, and the lowest was 21s. 9d. in Ireland. 


London was 26s. 3d. (26s. 8d. with bonus). 


of 50,000 and under 100,000 paid an average of 27s. 5d., 
those with 25,000 and under 


26s. 6d., those with 10,000 and under 25,000 paid an aver- | 
age of 26s. 10d. These are all higher than the London 
average and higher than the average for any centre except | 
for those with 25,000 and under 50,000 in Wales and Mon- 
mouthshire, where the average was 26s. 9d. 

The average rates of wages for each grade is as follows, 
with the average actual earnings added in brackets :— 


The towns | 
in the Northern Counties and Cleveland with a population 


50,000 paid an average of | 


Foremen, 33s. 11d., with bonus, 34s. (35s. 9d.) ; permanent 
way gangers, 23s. 7d. (25s. lld.); coaching and traffic 
porters, six-day workers, 18s. 8d. (19s. 9d.) ; other workers, 
17s. 8d. (17s. 10d.); goods porters, 20s., with bonus, 
20s. 9d. (21s. 10d.); goods checkers, 24s., with bonus 
25s. 4d. (26s. 9d.) ; shunters, 23s. 9d. (25s. 7d.) ; passenger 


guards and brakesmen, 28s. 2d. (31s. 2d.) ; 
24s. 8d., with bonus 25s. 4d. (27s. 6d.) ; engine-drivers, 
40s., with bonus 40s. 3d. (45s. lld.); firemen, 23s. 9d., 
with bonus 23s. 10d. (27s. 5d.) ; engine cleaners, 17s. 8d. 
(20s. 2d.); mechanics, 29s. 7d. (31s. 8d.); platelayers 
and packers, 19s. 5d. (21s. 2d.); one-horse carmen and 


permanent way labourers, 20s, (21s. 8d.). 

The report says in considering the wages and earn- 
ings of the various grades there exists a prospect of pro- 
motion into more highly paid grades. It also observes 
that the distribution of the various grades among the 
different groups of towns varies very considerably. 





65 per cent. of the one-horse carmen, 63 per cent. of the 


goods porters, 56 per cent. of the passenger guards and | 
| 42 per cent. of the mechanics, but only 14 per cent. of the | 


platelayers, and 20 per cent. of the signalmen. In the 
| smallest towns and country districts the proportion of 
| platelayers is 67 per cent., and of signalmen 54 per cent. 
Fifty-six per cent. of the adults have uniforms supplied to 
them, the estimated average weekly value of which is 7d. 


per recipient. The passenger guards’ uniform is equivalent | 


to 15d., goods guard Ild., foreman 1ld., shunter 10d., 
signalman 9d., goods checker 8d., passenger porter 6d. 
| per week. 


house, rent free or at a reduced rental. This is estimated 
| at an average weekly value of ls. 10d. per recipient ; 70 
| cent. were given annual holidays with pay, 90 per cent. 
of whom had from three to six days with pay. In the 
great majority of cases the men received no sick pay when 
absent through illness. Men were generally paid for 
Sunday duty. The number of servants, generally pas- 


ment for any Sunday duty they might be called upon to 
perform, was very small. 

Very full particulars are also given as to the hours of 
duty, but as this is no longer a vexed question we need 
not refer to it. Nor are the figures as to electric railways 
| of interest. 





SHOOTING IN THE NAVY. 


WE have just received copies of the Blue-books, 
of Test of Gunlayers with Heavy Guns in His Majesty’s 
Fleet, 1911,’ and ‘* Result of Battle Practice in His 
Majesty’s Fleet, 1911.” In discussing these books last 
year we explained that it was impossible owing to altera- 


results obtained in 1909. For a like reason a direct com- 
parison cannot be made between the years 1911 and 1910; 
still, a good deal of interesting information can be derived 
from the tables. In the first place, more ships took part 
in the tests; indeed, they were more numerous than had 
been the case since 1903. In 1910 returns were made 
from 117 ships; in 1911 from 127ships. In 1910an unusu- 


with preceding years. 
9438 rounds, or an average of 81-27 per ship. In 1910 
117 ships only fired 7209 rounds, and the average was 
61-6 per ship. In 1911 there was a slight improvement, 


though there is still a considerable falling off as compared | 


with 1909. 


Last year the 127 ships fired 8228 rounds, 
which represents an average of 64-8 rounds per ship. 


Up 


till 1910 the returns always counted a ricochet as a full | 
In that year, however, the practice of counting a | 


| hit. 
ricochet as half a hit was commenced. In the 1911 
figures, although in one place—.e., when giving the excess 
of hits over misses—the ricochets apparently are counted 


tenths full hits. The matter will be more readily under- 


1909. 191), 1911. 
Total rounds fired ; 9438 7209 8228 
Number of hits (direct) 5108 3520 3944 
- a gad ae 436 570 
4330 3253 3714 

Pucntigs ‘of of hits to rounds 
fired .. 54.12 51.85 .. 50.01 


Had the ricochet been counted as half a hit the percentage | 
of 1911 would have been 51-39, which is comparable with | 
the 51-85 of 1910; 


comparable with the 54-12 of 1909. 
therefore, the shooting of 1911 was more or less on a par 
with that of the two years immediately before it. 

The following table shows the positions taken by the 
various fleets :— 


| 











Order No. Best | Average 
of Fleet or squadron. of | score in | we oe 
| 7 . 
merit. ships | fleet. | or Caeeek. 
1 East Indies .. .. .. .. vou a 1 78.43 | 78.43 
2 China .. 6 86.02 | 69.715 
3 | Atlantic and 5th Cruiser Squadron ‘ 13 57.85 48.339 
4 —— and 6th Cruiser 
Se one ae ee 14 70.36 47.639 
5 | Home Fleet, “2nd Division, and 2nd 
| Cruiser Squadror H 14 66.27 44.479 
6 | Home Fleet, 3rd Division, ‘and Cruisers) 34 64.79 43,852 
| 7 | Australia... 8 66.82 41.328 
} 8 | 4th Cruiser Squadron — sik 7 64,61 37.960 
| 9 | Home Fleet, ist Division, and Ist 
| Cruiser Squadron eee <o} 46.385 35.383 
| 10 | Special Service Tenders .. . oop ee 56.85 32.140 
| 11 | Cape of Good Hope .. 3 45,69 28.390 





The average score per gun or turret for the whole of the | 

| foregoing works out at 43-297, which is 0-648 higher than 
the average obtained in 1910. 

As showing the number of rounds and hits per minute 

| with the various type of guns, we have compiled the follow- 

ing table. The figures given are the averages obtained with 

all the guns of each size used throughout the tests :— 


guards, 27s. 8d., with bonus 27s. 9d. (29s. 3d.); goods | 


signalmen, | 


draymen, 22s. 10d., with bonus 23s. 7d. (24s. 9d.) ; loco- | 
motive, carriage and wagon labourers, 20s. (21s. 9d.) ; 


In | 
the largest towns are found 69 per cent. of the checkers, | 


Four per cent. received an allowance in the shape of a | 


senger porters, whose weekly rates of pay included pay- | 


** Result | 


tions in conditions to make a direct comparison with the | 


ally small number of rounds had been fired as compared | 
Thus in 1909 116 ships had fired | 


as full hits, the figure for the percentage of hits to rounds | 
fired is calculated with the ricochets counting as three- | 


stood if we give the actual figures for the last three years :— | 


while had the ricochet been counted | 
as a whole hit the figure would become 54-86, which is | 
Practically speaking, 


| 




















| 
| : 
| | Differ- |,,. 
| 1910, 1911. ences. Ricochet 5. 
| 1in. | rs 
| Rounds per minute 3.023 | 3.081 |4-0.058 | 1910 54 
Hits per minute os =e | 2.688 | 1.153 |—0.285 | 1911 7 
10in. | 
Rounds perminute .. .. .. .. | 2.485 | 3.400 |+0.915 | 19109 
Hits per minute. 0.670 | 1.240 | 40,570 | 1loLL , 
9. 2in. Bade og -gun turret. | 
Rounds } er minute 4,848 | 0.886} 1910 4 
Hits per minute. . | 2,618 0,413 | 1911 ” 
9.2in. Marks X. and XI. single turrets- | 
Rounds per minute .. | 3.926 | 3 }~ 0.098 | 1910 »s 
Hits per minute 282 | 2. 0.199 | 1911 32 
9,2in, Mark VIIT. | 
Rounds per minute 1.89 | 2.53 |+9.64 | 1910 
Hits per minute ss oe os POD FEBS. 142.98. 1 1911 
7.5in, | 
Rounds per minute +0.066 | 1910 98 
Hits per minute +0.170 | 1911 30 
6in. Mark XI. 
Rounds per minute $0,462) 1910 9 
Hits per minute. ne O15. | Wt 15 
6in, Marks VII. and VIII. | | 
Rounds per minute 6.908 | 7.567 (40.659 | 1910 172 
Hits per minute | 3.477 | 3.978 |+0.591 | 1911 256 
| Gin. QF. 
| Rounds per minute .. | 6.425 | 6.579 |40.154 | 10 44 
Hits per minute 4,067 | 3.792 | -0.275 | 1911 1 
4.7in. QF. | 
Rounds per minute + ae .| 7.509 | 7.482 |-0.077 | 1919 
Hits per minute .. : 3.347 | 3.102 |- 0.245 | 1911 2g 
din. QF. | | 
Rounds per minute... .. .... | 9.808 | 9.983 |4+0.125 | 1910 3s 
Hits per minute .. | 4.261 | 4.552 [40.291 | 191L 36 
din. BLL. | | 
Rounds per minute | 9.023 | 8.828 | - 0.195 } W910 ay 
272 | 4.028 |-0.244} 1911 47 


Hits per minute 
| It should be remembered with regard to this table that 
although the comparison is given between the two years, 
the numbers of hits per minute are not strictly comparable 
because of the question of ricochets. As a matter of 
interest we give the total number of ricochets made during 
the tests of each size of gun for the two years 1910 and 
1911. 

With regard to the battle practice the conditions differed 
so widely from those of previous years that there is no 
possibility of making any comparison. We may say, how- 
ever, that the results were as follows :— 











kz ~~ | | 
| om . ° ZI) No. of| Best Average 
i Pe eons S yh 
=: Fleet. SE] guns. | score. Pane: J 
| 1 | Australia.. 3] 37 | 446 257.42 
| 2 | China ee ese 74 273.9 | 182.17 
3 Atlantic Fleet and Sth Cruiser | 
a ee ee eee 331.7 | 15s 
4 Home Fleet, Ist Battle and Ist | 
Cruiser Squadrons . 15 | 146 | 285.1 142.11 
5 | Mediterranean Fleet and 6th © ruiser | 
Squadron .. .. i 114 25.7 113.87 
6 Home Fleet, 3rd Division... 18} 256 59 | 112 
7 | Home Fleet, 2nd Battle and 2nd | 
Cruiser Squadrons .. : wchae | ae 208.7 101.01 





It is curious to note the wide difference in the shooting 
| of various ships. The foremost of the whole number is 
| the Encounter of the Australian Fleet, which is armed with 
| Mark VIII. 6in. guns, and whose score was 446. Next 
| came the Formidable of the Atlantic Fleet, which is armed 
| with Mark IX. 12in. guns and Mark VII. 6in. guns. Her 
score was 331-7. The Exmouth came next. She has the 
same armament and scored 296-7. Right at the other 
end of the scale is the Albemarle. She has the same 
armament as the Formidable and the Exmouth, but she 
only scored 8-04. There was no doubt some excellent 
reason for this divergence, but no explanation is given in 
the Blue-book. 





NEW CARRIAGE AND WAGON WORKS AT 
INCHICORE. 

THe developments which have taken place during 
recent years in the Great Southern and Western Railway 
| Company’s system have rendered the existing shops 
| inadequate for the maintenance and repair of the carriage 
| 


and wagon rolling stock, and a decision has just been 
to build entirely new works at Inchi- 
core, Dublin, on a site adjoining the locomotive works. 
The accompanying plan illustrates the general arrange 

| ment of these new shops, which, it will - seen, are to “be 
two in number, with a power traverser operating between 
| them. The floor space of the east shop is some 47,000 


arrived at 





| 
| (elves 9 Po sg _speteot \ 


WORKS AND SIDINGS AT INCHICORE 
| square feet, that of the west shop being about 60,000 
square feet. The east shop comprises four bays of 5lft. 
| each, while the west shop contains five bays varying in 
| width from 50ft. to 56ft. 3in., the height to eaves in this 
| Shop being 25ft. 9in. The height to eaves in the east shop 
| is 20ft. The outside walls of the shops are built of brick, 
all inside supports consisting of steel columns and girders. 
| The shops are well lighted from the top and sides. The 
sidings at the west end of the shops are intended for the 
| storage of vehicles waiting for repairs. These will first be 
taken into the lifting bay, marked A, where the bodies 
| and underframes will be lifted off the bogies and placed 
| on trestles on either side of the through road. The lifting 
will be done by means of two specially constructed over- 
head electric travelling cranes, each 15 tons capacity. 
| While on the trestles the body, brake work, draw gear, 
| &e., will be overhauled. Immediately the vehicle has 
| been lifted the bogies will be run out and transported by 
| means of an electric traverser at the east end of the shops 
to the bay marked C, where the bogie frames will be lifted 
off the wheels, the latter being placed on a road imme- 
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diately in front of the wheel lathes. This bay and the 
adjoining bay marked D, which is intended for the con- 
struction of steel carriage and wagon underframes and the 
building of new wheels, will be served by two 5-ton electric 
overhead travelling cranes. When the bogie frames, 
brake work, wheels, &c., have been repaired the bogies 
will be returned to the lifting shop, where the bodies will 
be lifted on to them and the vehicles will then be drawn 
on to the traverser and transported to the body repairing 
shop F, where the body repairs will be attended to, and it 
will subsequently be removed to the painting and trimming 
shops, which are situated in another part of the works. 
The shops marked B, E, G, H, and K are respectively 
fitting and machine shop, smithy, woodworking machinery, 
new carriage and wagon erecting shop, and stores. The 
shops will be driven throughout by electricity, and in con- 
sequence of the use of overhead cranes for lifting purposes 
no pits will be necessary, which will greatly facilitate the 
transportation of material about the various shops. 

R The repairs of the Great Southern and Western Railway 
Company’s wagon stock will continue to be carried out at 
their works at Limerick, and the new shops at Inchicore 
will be devoted solely to carriage and wagon building and 
the repairing of the carriage stock. 

The contract for the erection of these new shops has 
been awarded to Collen Bros., East Wall, Dublin, and it is 
anticipated that the works will be brought into use in the 
carly part of next year. The total cost of the scheme is 
estimated at £62,100, of which it is proposed to spend 
£12,600 during the current half-year and: £49,500 sub 
sequently. ; 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


THE MISSING QUANTITY AND LEAKAGE. 

Sir,—When I wrote to you on the 23rd ult., it was not my 
intention to attack your theory concerning condensation, but 
only to state clearly an opposing theory. In your editorial 
of the 9th inst., commenting on my letter, you challenge me 
to agree or otherwise with certain statements. In courtesy 
to you, L am willing to take up the challenge. 

If 1 understand rightly, your theory is that a large portion 
of the heat which the steam loses is taken from it suddenly 
at the first opening of the port, and that the rest is taken away 
gradually in some such manner as the Callendar-Nicolson theory 
states. The first abstraction of heat you called the “ primary 
condensation.”” I should like to know the history of this primary 
condensation while it is in the cylinder ; without knowing this 
it is impossible to d’scuss the theory. You next go on to express 
a doubt whether I will accept the view that “this primary 
condensation . . . is brought about by the difference 
between the maximum and minimum temperatures of the 
cylinder and steam, and not by the average temperature.” 
As to this, I make my confession of faith thus: I hold that the 
whole of the condensation is due, other conditions being the 
same, not to any average temperature, but to the difference 
of temperature between the steam and the surface with which 
it comes in contact. Is this satisfactory ? 

First mentioning that I can give no facts as to the fall of pres- 
sure in a condenser, I will pass on to the fourth paragraph 
in your editorial. This paragraph gives me so much surprise 
that I propose to divide it into sections, and to deal with them 
separately. When analysed, it divides naturally into the fol- 
lowing :—(1) A statement that I hold that leakage past the 
valve could not be seen in an engine at work, (2) Astatement 
that as ‘calculations show that it [the missing quantity | 
cannot be condensed, so, seen or not, it must leak.” It is not 
clear whether or no I am supposed to hold this also. (3) A 
number of instances which are given to show that generally 
leakage is so small that it is unimportant. (4) Finally, the 
summing up, “‘ We do not suppose there ever was a theory 
advanced on such feeble arguments as this. There is at least 
plenty of negative ocular disproof of leakage.”” Such are the 
sections, 

Commencing with (1), after stating that I hold the leakage 
could not be seen, you comment on it by adding “‘ which is 
not the fact.” I echo your words ; for it is not a fact that I 
hold any such view: The whole of the last paragraph in my 
fetter on page 142 is to show that the leakage has been seen ; 
this you had denied. True, I somewhat facetiously wrote 
“except in the strictest sense of ocular demonstrance ;”’ by 
which [ meant that one could not imagine any of the gentlemen 
mentioned with their heads in the exhaust passage watching 
the leakage past the valve. Let me make it perfectly clear 
what I hold is that, granting the method of experiment gives 
fairly correct results, there is ample “ ocular demonstrance ” 
of a considerable leakage past an ordinary slide valve, when 
used with non-superheated steam. 

Passing on to statement (2), I may point out that all calcula- 
tions of any practical use are based on certain assumptions, 
and on the soundness of the latter the results of the calculations 
depend. In the case of the condensation of steam in a cylinder, 
the assumptions are the correctness of certain experiments 
on the temperatures in the walls of the cylinders of the engine 
experimented upon and of the laws concerning the behaviour 
of heat when its intensity varies periodically. To prove that 
heat given to the walls is greater than this theory allows, it must 
be shown either that the assumptions are incorrect in themselves 
or that they are not applicable to the case in question. Until 
one of these is done it must be allowed that the Callendar— 
Nicolson theory gives the most reliable information that we 
have of the behaviour of the cylinder walls. Of course, to say 
that all the missing quantity not accounted for by this theory 
is due to leakage would be most unscientific, if it were not also 
shown either that there is no other way of accounting for it 
or that it could be accounted for by leakage. It is the latter 
that Messrs. Callendar and Nicolson claim to have done. Thus, 
as the means of three trials they give the indicated condensa- 
tion as .0146 lb. per revolution, and the calculated condensa- 
tion as .0142 lb., while the means for another set of trials were 
-0099 Ib. and .0088 lb. respectively ; by indicated condensation 
they mean the missing quantity corrected for the leakage as 
determined by their experiments, and by calculated condensa- 
tion they mean the condensation which their determination 
of the wall temperatures indicate as taking place. To state, 
therefore, as you do, Sir, that ‘‘ calculations show that it [the 
inissing quantity] cannot be condensed, so, seen or not, it must 
leak,” seems hardly a fair statement of the facts. 

Coming next to instances given to show that leakage is 
unimportant. The first one is that because with a good fitting 
metallic packing there is no leakage, therefore with a slide 
valve there cannot be any. These are not analogous, for the 
reasons which will now be given. The one is that by the choice 
of the metal for the packing rings, by the design of the packing 
and by its manufacture, metallic contact between it and the 
piston-rod is obtained ; on the other hand, this cannot. be ensured 
with a slide valve, for the latter, and perhaps the seating also, 
is liable to be warped by the continuous difference of tempera- 
ture to which they are exposed. Indeed, I have found that 





however carefully a flat valve and its seating is faced or ground 
together, there is always a possibility of leakage past it, especially 
if the steam is wet. ‘The other reasons are that, because of the 
low viscosity of water at high"temperatures as compared with 
steam, it is very probable that nearly all the leakage is in the 
form of water, and that the piston-rod is likely to be nearly 
dry as it comes to the packing, because it has been exposed 
to the exhaust pressure while it is in the cylinder; this is not 
the case with the valve and its seating. It does, therefore, 
follow that, because there is no leakage worth considering 
— the stuffing-box, there is also no leakage from the valve 
chest. 

The next instance to be dealt with is the stalling of engines 
when under steam. ‘This amounts to attempting to determine 
the leakage by having the valve stationary. Messrs. Callendar 
and Nicolson hold that such tests are “‘ of little or no value ; ” 
in fact, they found that one vaive which was “ absolutely 
steam-tight when stationary ” leaked at the rate of “41 Ib. and 
29 lb. per hour, with pressure differences of 34 Ib. and 21 Ib. 
respectively.” Their theory of how leakage takes place, if it 
is the true one, explains why there is this difference between 
a stationary and a moving valve. The explanation is as follows : 
—‘‘So long as the valve is stationary, the oil film may suffice 
to make a perfectly tight joint, but as soon as it begins to move 
the oil film becomes broken up and partly dissipated. Water 
is being continually condensed on the colder parts of the surface 
exposed by the motion of the valve. This water works its way 
through and breaks up the oil film under the combined influence 
of the pressure and the motion. The continual re-evaporation 
taking place in the exhaust tends to keep the valve and the 
bearing surfaces of the seat cool, and to maintain the leaking 
fluid in the state of water.” It may be added that in the 
case of a stationary valve test, as portions of the valve and its 
seating are not exposed alternately to the steam and to the 
exhaust temperatures there is likely to be less condensation, 
and hence there is likely to be a correspondingly less amount of 
leakage past the valve. It may be said, then, that experi- 
ments show and a rational theory explains why very little 
reliance can be put on stationary valve tests ; it follows, there- 
fore, that stalling an engine will not give any evidence, one way 
or the other, as to the leakage past a valve. 

Not being familiar with the methods by which the Royal 
Agricultural Society tests were carried out, I am not able to 
discuss them. Was it by stalling the fly-wheel ? 

Your final instance is that of a locomotive starting away 
with its load. A simple calculation shows that, assuming 
the missing quantity to be 20 per cent., the leakage up to 
release would be about 600 cubic inches. If all this were water 
then there is not likely to be enough heat in itself and in the 
exhaust passage to evaporate it. On the other hand, if it is 
all steam, it would expand adiabatically, become superheated, 
and mixing with more than its own volume of hot flue gases 
would pass out of the chimney ‘quite invisible. It would 
seem, therefore, that none of the instances which you give 
can be used as evidence against the leakage past-.a slide valve. 

It is not needful to write much about the concluding sentence 
of the paragraph being discussed, for the discussion of the 
various statements shows, on the one hand, that the leakage 
theory is far from being foundationless, and, on the other, 
that I do not hold the leakage to be invisible. 

Before closing this letter I cannot refrain from commenting 
upon an argument used by you against the leakage theory. 
It is this: That the leakage theory is wrong, because, although 
many eminent men have given their attention to the missing 
quantity, it has only been advanced at.a comparatively recent 
date—1897 in fact. The whole history of the advance of know- 
ledge is against such an argument. Take a familiar case: 
Galileo discovered that falling bodies have the same accelera- 
tion ; he and many eminent philosophers—Descartes, Huyghens, 
Wallis, Wren and Leibnitz, to mention a few—experimented 
and theorised upon dynamics, yet none of them understood 
the difference between weight and mass. Galileo’s discovery 
should have led directly to the distinction between them, but 
Newton first made it about half a century after the discovery. 
Many Other similar instances, taken from all fields of investiga- 
tion, could be given, from which it may be concluded that the 
accusation of being new is no evidence against a theory. 

Whether one likes it or not, the conclusion of the matter is 
that all the experiments go to show there is much leakage 
directly into the exhaust when an ordinary slide valve is used 
with ordinary steam. WALTER LONGLAND. 

Northampton Institute, Clerkenwell, E.C., 

February 19th. 


THE SOFTENING OF WATER. 

Sir,—I regret that in my letter to you last week I did not 
make myself sufficiently clear to your correspondent “Inquirer,” 
but I concluded from the general tone of his letter that he had 
some knowledge of chemistry, and consequently did not go 
into certain chemical reactions in detail. 

I am, of course, well aware that sodium as a metal is not 
used in water treatment, but I would point out that in the 
Permutit process one might certainly consider that the actual 
elements, calcium and magnesium, are replaced by the element 
sodium, and that in the regeneration process the calcium and 
magnesium in the Permutit are replaced by sodium. 

Your correspondent for some reason seems to have a strong 
objection to the presence of sodium salts in the treated water. 
From a practical point of view there is absolutely no objection 
to any reasonable quantity of sodium bicarbonate in the water, 
provided that the water contains no calcium or magnesium 
salts. In certain cases boilers have been supplied with water 
treated by the Permutit process, and the concentration of the 
salts in the boiler have been carried to such an extent that the 
boiler water contained 12 per cent. of sodium carbonate, and 
in addition considerable quantities of sodium sulphate and 
chloride, yet this water gave no trouble whatever from priming, 
pitting or corrosion. 

For “ Inquirer’s ”’ interest I may say that it has been found 
experimentally that pure waters containing less than .01 per 
cent. of sodium carbonate are corrosive at boiler temperatures. 
At a higher concentration than this the sodium carbonate 
exercises a protective action. 

With regard to ‘‘ Inquirer’s ’’ question concerning the use of 
the Permutit process for water destined for use in the dyeing 
processes. It is certainly a fact that the presence of alkali 
in the water used for acid dyeing is objectionable, but I would 
remind ‘ Inquirer” that considerable quantities of sodium 
sulphate are used in acid dyeing, and that consequently if 
water from a Permutit softener is neutralised with sul- 
phurie acid, the whole of the sodium bicarbonate is converted 
into sulphate, and not only is a satisfactory water for dyeing 
purposes obtained, but also a certain saving is effected in 
sodium sulphate. 

I regret that I cannot agree with “ Inquirer ” with regard to 
the soap test, as my experience is certainly not the same as his 
in the matter; however, I think itis universally agreed that 
the soap test is not reliable, and consequently I place much 
more reliance on the ammonium oxalate test. In every case 
where a Permutit filter has been properly attended to I have 
never found even traces of calcium in the water. 

With regard to the presence of sodium silicate, as Permutit 
has been shown by experience to remain constant in weight 
for a very considerable time, and as the silicate can only be 
derived from the Permutit, it is therefore not possible for the 
sodium silicate to be a constant constituent in the water as 
** Inquirer ”’ suggests. 

With reference to the sodium chloride, I should like to point 
out that in quantities up to 42 grains per gallon it has no adverse 


’ 





effect on the Permutit. After that point has been reached 
the effect becomes appreciable, but waters containing up to 
100 grains per gallon are commercially treatable by the Permutit 
process, providing a slight excess of Permutit is used. 

I must apologise for taking up so much of your valuable 
space, but I should like to conclude by saying that if “* Inquirer ” 
can overcome his prejudice against the presence of sodium salts 
in the treated water, he will find from practical experience 
that these salts are not in any way harmful, and that conse- 
quently the bulk of his objections to the Permutit process 
would be removed. H. J. W. 

London, February 20th. 


SNGLISH AND PRUSSIAN RAILWAYS. 

Srr,—Your leading article in yesterday’s issue of THE ENG1- 
NEER, in which you compare the financial results of the State 
railways in Prussia with the privately owned ones of this country, 
seems to be written under some misapprehension of the policy 
by which publicly owned services, such as railways, should be 
directed. When a State provides itself with a railway, it» 
chief object is naturally to get the most efficient system that 
it can afford to construct and maintain; the next consideration 
would be the most equitable means by which it is to be paid for. 

The construction of the line being usually carried out by means 
of interest-bearing loans, and the maintenance by means of 
fares and rates charged for the use of the line, there is not 
the slightest reason why these fares and rates should be assessed 
at any higher figure than is necessary to cover such interest, 
working costs, repayment of loan and reserve fund for future 
expansion ; in fact, any further charge for using the railway 
simply constitutes a tax on the users of the line. Now, although 
such considerations dispose of the idea that publicly owned 
services should aim at making “ profits,” your observations 
on the actual results of the Prussian State Railways seem 
hardly fair, even when judged from your own point of view. 

If you think it right to give the percentage of “ net profits ” 
to the total invested capital in the case of the Prussian, surely 
you should compare the British on the same basis, and give 
the percentage of the amount available for ordinary dividen:l, 
i.e., after all fixed charges have been met, to the total capital ; 
instead of which you compare the “ net profits” of the former 
with the gross profits of the latter, and say that those figures 
“entirely dispose of the 7} per cent. fallacy.” 

I use the word “ profits” in the sense of surplus of receipts 
over all expenditure, although it seems hardly correct to describe 
a country as making a profit out of itself. Further, you make 
reflections on the equipment of the Prussian railways, as com- 
pared with our own. This, of course, is a matter of opinion, 
as some go so far as to consider that, in the matter of stations 
for instance, we have nothing in this country to compare with 
those at Frankfort-on-Main, Dresden, Bremen or Hamburg. 
Finally, you make no reference to one of the most vital points 
of consideration in the comparison, about which it is impossible 
for opinions to differ, and that is the great advantage the 
Prussians enjoy in the matter of fares and freights. 

Bedford, February 17th. J. H. BrasHer. 


{In writing the article which our correspondent criticises 
we did not set out with the intention of discussing general 
questions relating to the State ownership of railways, but merely 
the statement which is frequently made that under State 
ownership, Prussian railways are more remunerative than 
the privately owned British railways. We believe the figures 
we have given to be absolutely comparable, though owing to 
the difference in the method of keeping accounts, &c., a shade 
of doubt may be entertained. In any case, there is no such 
obvious oversight as our correspondent appears to indicate.— 
Ep. Tue E.] 


WIRE WHEELS. 


Sir,—With reference to the circular letter which appeared 
in your issue of February 2nd, from Mr. John V. Pugh, I should 
like to point out that some of the statements made are not 
quite correct, perhaps owing to Mr. Pugh not being well informed 
as to what took place in the early days of the motor vehicle. 

The second motor vehicle made in this country—referring, 
of course, to internal combustion engine vehicles—was provided 
with tangent spokes, and, moreover, very light tangent spokes. 

This second motor vehicle built in Great Britain, designed 
by myself and made by the firm Roots and Venables of that 
time, proved the excellence of the wheel design by a continued 
use for a considerable length of time, during which several 
thousand miles were covered by this vehicle without any diffi- 
culty arising from broken spokes. 

The statement of the circular that ‘‘ one firm alone,” the 
Lanchester Motor Company, were quite moderate in their in- 
crease in spoke diameter, is therefore not quite accurate, since 
before the Lanchester Motor Company or Mr. Pugh made any 
motor vehicle wheels, tangent spokes were in use successfully 
on the Roots and Venables cars. 

It is quite true that the first motor vehicle—internal com- 
bustion engine—made in Great Britain had straight spokes, 
but in this case we, of course, had to put up with what we could 
obtain, and we could not at this time get the spokes headed 
for tangential use of the required size, although we did our 
best to obtain these. 

Moreover, the first motor vehicle to run in a competition in 
the United Kingdom had light tangent spokes and solid rubber 
tires, the latter providing a more severe test of design. 

London, February 9th. J. D. Roors. 


“ 


THE LEAKAGE OF STEAM PAST PISTON VALVES. 


Srr,—In reply to your correspondent, the stroke of the 
valve which I used forf{my experiments was 3in. I quite 
agree that the leakage should vary directly with the product 
of the perimeter of the valve and stroke, as larger valves of 
longer stroke would naturally pass a greater quantity of steam. 
The particular case of my experiments, in which the valve was 
stationary, is the same as a valve of infinitely short stroke ; 
and the only leakage which could take place under these cireum- 
stances would be direct steam leakage. This direct steam 
leakage would certainly be less when the valve is in motion 
than when it is stationary, for the reasons stated by your 
correspondent. The result of shutting off the supply of steam 
to the jacket was a reduction of temperature when using super- 
heated steam, as the amount of leakage steam was not sufficient 
to attain any superheated temperature when passing through 
the superheater. Although in practice valve liners are seldom 
steam jacketed, yet the amount of steam passing the cylinder 
is sufficient to maintain a high temperature of the valves. 
Whatever factors contribute to cause the leakage of a piston 
valve, they are practically unimportant, as the amount of this 
leakage is negligible. H. D. Losey. 

Leiston, February 19th. 


CENTRIFUGAL PUMPS. 

Sir,—I regret that an error crept into my letter which ap-. 
peared in your issue of the 17th inst. The last line should, 
of course, read “self-regulation is not incompatible with high 
efficiency.” . 3 

February 19th. : 
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THE DINING SALOON 


THE DIESEL ENGINE LINER SELANDIA. 


WE are enabled to give above and on page 200 a 
series of views of the Diesel engine liner Selandia, which 
was built by the Aktieselskabet Burmeister and Wain’s 
Maskin-og Skibsbyggeri, of Copenhagen, and has recently 
carried out some successful trials, 

This vessel, which has a length of 370ft., a breadth of 
53ft., and a depth of 30ft., is designed for a deadweight 
carrying capacity of 7400 tons. With an indicated horse- 





newspaper world from January, 1910; then come ‘* Obitu- 
ary” and “ Memoirs of Journalists of Greater Britain.” 


| Three signed articles follow, all entitled ‘‘ Journalism as a 


| Macintosh. 


Career,” the first by Sir Henry Lucy, the second by Dr. 
Charles G. Russell, and the third by Mr. Alexander 
The concluding articles are :—‘* Anecdotal 


History of British Journalism,” ‘‘ Dictionary of the 


| World’s Press Bibliography,” ‘‘ Indian Government and 


the Press,’ and ‘‘ Concerning Ladies’ Papers.’”’ These 


| all of them appear to be quite as entertaining as their pre- 


power of 2500 it is estimated that her speed at sea when | 


fully loaded will be about 114 knots. As a matter of fact, 
about 13 knots were obtained with full power during the 
trials, but the boat was light and was only drawing about 
10ft. of water. 

The propelling machinery consists of two Diese engines, 


each designed to develop 1250 indicated horse-power at | 


140 revolutions per minute, these driving twin propellers. 
There are also two auxiliary Diesel engines of 200 horse- 
power, which are intended for driving the lubricating, 
cooling water, sanitary and bilge pumps, the refrigerating 
plant, &c., in addition to producing electricity for electric 
lighting, fan driving, winch operating, air compressing, &c. 


The consumption of oil was measured on the trials and | , 
Continental 


found to be 166 grammes, which equals - 366 Ib. per indi- 
cated horse-power hour. This included the amount used 
by the auxiliary engines, which during the trial were 
developing about 70 indicated horse-power. The mechani- 
cal efficiency was measured and found to be 84-5 per cent. 

The Selandia was to leave Copenhagen on Wednesday 
or Thursday last, and sail directly to London. 





BOOKS OF REFERENCE. 


Sell’s Dictionary of the World’s Press and Advertisers’ 
Reference Book, 1911-12. Sell’s Advertising Agency, 
Limited, 167-168, Fleet-street, London, E.C. This work 
of reference now appears for the thirty-first time, and 
besides a list of the world’s newspapers extending to 
30,000 entries, it contains, as usual, an interesting series 
of articles. First of all there is the ‘‘ World’s Press 
Survey,” by Mr. Edward Porritt. Then there is ‘‘ News- 
paper Happenings,” which is a summary of events in the 


decessors have been. 

The Public Schools Year-book, 1912. London: The 
Year-book Press, 31, Museum-street, W.C.—This book, 
useful as it is, only just comes into the domain of THE 
ENGINEER, and it does so for several reasons. Two of 
these are that if a school has an engineering side the fact 
is mentioned, and that there is an article on “‘ Engineering 


| as a Profession,” which is founded partly upon the ** Report 


| 


| 
| 


| 


on the Education and Training of Engineers.”” The book 
is now in its twenty-third year of publication, and some 
two years ago was adopted as the official book of reference 
of the Headmasters’ Conference. 

The Universal Electrical Directory (J. A. Berly’s), with 
and U.S.A, Sections, 1912. London: H. 
Alabaster, Gatehouse and Co., 4, Ludgate-hill, E.C. This 
is a book which we very frequently consult. We find its 
continental section particularly useful, and its value is 
certainly enhanced by the fact that it contains the names 
of a good many firms only remotely, if at all, connected 
with electricity, in addition to those of all who are directly 
concerned with it. We frequently wish that there was 
a similar work which contained in such accurate and readily 
usable form as does the Universal Electrical Directory a list 


| of all the engineering firms on the Continent and in America. 


| We notice one or two improvements in this year’s issue. 


The first is that under the heading “ Specialities—Elec- 
trical, and Trade Marks,” the manufactures are classified 
according to the registered or trade name of the article, 
followed by the name and address of the manufacturer 
or agent, an innovation which will be found invaluable. 
Then, too, London has been separated from the provinces 
in the British Alphabetical Section, which certainly will 
meet with approval. 


The Fleet Annual and Naval Year-book, 1912. London: 
































THE LADIES’ SALOON 


The Fleet Limited, 41la, Harrow-road, W. This annua 
claims to give for the modest price of one shilling all the 
essential information regarding the navies of the world. 
It certainly contains a vast deal of useful data. It is 
divided into two parts, the first of which contains the 
following articles :—‘‘ Agadir—and After,” “‘ Naval Unrest : 
Its Cause and Cure,” ‘A Naval Benevolent Fund,” 
‘** Monitor Corrugated Sides for Warships,” ‘‘ A Plea for a 
Marine Brigade,” ‘“‘ A Description of Elswick Works,” 
and ‘* Progress Report of the Royal Australian Navy.” 
Part IL. gives details of the navies of the following coun- 
tries :—Great Britain, Germany, the United States, Japan, 
France, Italy, Austria, Russia, the Argentine and Chile. 
Particulars are also given of the Naval War Staff, the dis 
tinguishing bands on the funnels of British warships, 
breech-loading and quick-firing guns in use in the British 
Navy, and tables of full pay, Royal Navy and Royal 
Marines. There is a particularly interesting series of 
pictures showing the world’s fighting seamen. It is a book 
that is useful to those in the service and to laymen as well. 








LAUNCHES AND TRIAL TRIPS. 

GEDvINGTON Court, steel screw steamer; built by the 
Northumberland Shipbuilding Company; to the order of 
Messrs. Holdinstein and Co., Limited, of London; dimensions, 
385ft. by 5lft. 44in. by 26ft.; engines, triple-expansion, 28in., 
42in., 70in. by 48in. stroke, pressure 180 1b.; constructed by 

| Blair and Co.; trial trip, recently. 

Winpsor, steel screw steamer; built by Craig, Taylor and 
Co., Limited ; to the order of Evan Thomas, Radcliffe and Co., 
of Cardiff; dimensions, 430ft. by 55ft. bin. by 36ft. 7}in.; 
engines, triple-expansion, 28in., 46in., 75in. by 48in. stroke, 
pressure 180 Ib.; constructed by Blair and Co., Limited ; trial 
trip, February 12th. 


Conrracts.—During the fortnight between January 28th 
and February 10th, orders were received by the Maschinen- 
fabrik Augsburg-Niirnberg A.G. for twenty M.A.N. Diesel 
oil engines, of altogether 10,570 brake horse-power. Amongst 
these are those for two horizontal single-acting two-cycle 
engines, each of 2000 brake horse-power, ordered by L. Mann- 
stadt and Co., of Kalk, near Cologne ; and for two horizontal 
double-acting four-cycle engines, each of 1600 brake horse- 
power, ordered by the municipal electricity works at Halle, 

| where one engine of this size has been running for some time. 
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A DETACHABLE BOAT MOTOR. 


Many attempts have been made to produce a portable 
motor which can be easily attached to the stern of a small 
boat for auxiliary or full power purposes, but for some 
reason or other they do not seem to have proved a great 
success. The latest effort in this direction is the ‘ Evin- 
rude”? motor, an American production, which is being 
introduced into this country by the Evinrude Motor Co., 
ot 107, Waterloo-road, 8.E. The design seems to have 
been very well thought out, everything being very eompact 
and entirely self-contained, with the exception of the coil 
and accumulator, which are housed in a separate box ; the 
wires are, however, sprung on their respective terminals 
on the engine, so that disconnection is a matter of seconds 
only. As will be seen from the sectional drawing, the 
cylinder is placed horizontally, driving a vertical shaft 
with the outside fly-wheel which carries the handle for 
starting up on top,. The honzontal arrangement of 
the cylinder calls for the employment of only one set of 
bevel wheels to transmit the motion to the propeller shaft. 
These bevels, which are of steel, are fitted in a water-tight 
torpedo-shaped casing filled with grease, carried on a 
telescopic tube, the upper end of which encircles the lower 
erank shaft bearing. This tube, as also the shafting, is 
made telescopic, so that the distance from the centre of the 
cylinder to the propeller may be varied to suit different 
types of boat. Besides this, the whole of the cylinder 
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DETACHABLE BOAT MOTOR 


and shafting are pivoted on a gun-metal frame, which is 
attached to the transom of the boat by a couple of thumb- 
screws, so that the propeller shaft can be horizontal what- 
ever the rake of the transom. 


tube whereby the whole machine can be pivoted round the | 


vertical axis, so that a rudder effect is obtained from the 


propeller, though in the latest pattern a plate is attached, | 


which gives rudder effect when the motor is switched oft 
when coming alongside, as there is, of course, no clutch, 

The engine works on the two-cycle with crank case com- 
pression, so that it will run in whichever direction it may 
be started. This cycle also permits of the ordinary diffi- 
culties of the lubrication of a horizontal cylinder being 
overcome by mixing a definite proportion of good lubri- 
cating oil with the fuel when filling the petrol tank ; this 
ensures a constant and regular supply to the crank pin, 
bearings and piston as long as the engine is running, and 
apparently works well, as there appears to be plenty of oil 
on the bearings, but the exhaust is quite free from smoke. 
The fuel tank is very compactly arranged round the upper 
bearing and quite close to the mixing valve, which receives 
its supply of fuel through a filter and delivers it to the 
crank case in the ordinary two-cycle way. There is no 
throttle, the speed regulation in either direction being ob- 
tained by the spark advance lever shown just below the fly- 
wheel, which gives a very fair degree of range of revolution 
speed ; ordinary coil and accumulator ignition with con- 
tact breaker on the shaft is employed. The arrangement 
of the water pump is admirable in its simplicity; the 
pump body is part of the bevel wheel casing, and therefore 
always immersed, so that no suction valve piping is re- 
quired, the bottom of the suction valve box being simply 
covered with a piece of gauze as a filter. The plunger is 
lifted by a cam on the propeller shaft and returned by a 
spring, the discharge being led through a rubber pipe to 
the cylinder jacket, and thence flows through a pipe dis- 
charging on to the silencer, which is thereby cooled. The 
cylinder is 24in. diameter by 2}in. stroke, and the whole 
machine weighs 401b., and can be easily and quickly 
disconnected from the boat and carried ashore by one man. 
There are, of course, some things about the engine of which 
we could not approve as a high-class job, but, considering 
the very low price at which the apparatus is sold, we do 
not feel that our ordinary criticism is quite fair, and we will 
content ourselves by saying that it would appear to be 
good value for the money charged, though, of course, we 
have no means of forming any opinion as to its wearing 
capabilities. 

We had a short run in aship’s boat fitted with one of these 
motors, and it certainly performed well, starting promptly 
and running in either direction without a great deal of 


noise or vibration, and it certainly appeared from the way 
it got the boat along to be capable of giving the 14 horse- 
power claimed for it. 





TESTS OF INSULATING MATERIALS. 


On Thursday, February 8th, Mr. E. H. Rayner, of the 
National Physical Laboratory, read a paper before the 
Institution of Electrical Engineers on “ High Voltage 
Tests and Energy Losses in Insulating Materials.” The 
experiments described in the paper were carried out 
at the suggestion of the Engineering Standards Com- 
mittee, the point on which information was specially 
requested being whether damage to insulation of elec- 
trical plant is more likely to be caused by a short applica- 
tion of a high voltage or by a longer application of a lower 
voltage. We do not doubt that most of the results ob- 
tained will interest electrical engineers, but in view of the 
extensive character of the paper we are unable to do 
more than refer to a few points in connection with the 
author’s research. 

One of the first tests on the materials was made with 
the object of discovering how the breakdown electric 
stress varies with the number of sheets tested. The 
table below gives a series of tests on breakdown, using 








A tiller is attached to the | 


| from one to ten layers. In each case the voltage was 
| raised to the value given in the table, so that breakdown 
occurred in about 20 sec. to 40 sec. It will be seen that 
when several thicknesses are tested the voltage per 
sheet falls as the number of sheets is increased, and when 
only two or three layers are tested the voltage per sheet 
| rises. 
Thin Oil Paper, .095 mm. 


| 
| Sheets. Voltage per sheet. 
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This is due to the thinness of the sheets, as the weakest 
parts of a sheet are generally much weaker than the average 

| when the sheets are of such a small thickness. On putting 
| two or three thicknesses together the weak spots of one 
| sheet are generally covered by the stronger parts of the 
| others. The following list of observations from which 
| some of the above figures were obtained show this effect, 
and also the increased concordance of the results when 

several layers are tested at once. 


Thin Oiled Paper, 0 095 mm. 


| 

| 

Breakdown voltage. 
| One sheet. 

| _ 

| 

| 


Four sheets. 

800 .. 9600 

1080 .. 7200 

800. 8900 

1180 . 9000 

1420 . 9300 

| 1020 . 9100 

| ‘ o- _ 

| 980 .. 8850 
| 1360 
| 1440 

Average volts —— — 

per sheet .: 1080 . 2210 


The results obtained with somewhat thicker oiled 
| materials show a fall in voltage per layer when more than 
| about two layers are tested together. For still thicker 
| materials the voltage per layer falls from the first, owing 
| to the decreased proportional effect of small local variations 
|in the thickness and quality of the material and to the 
| less efficient cooling of the metal electrodes. 
| Tests were made by subjecting portions of the material 
| to 4000 volts for five minutes only, and then determining 
| the breakdown pressure. This was found to average 
9180 volts. Alternate portions of the sheet were tested 
in a similar way, but without the previous application 
|of 4000 volts. The average breakdown voltage was 
| 9140, showing that the short application does not produce 

any measurable depreciation. Results given in a table 
| show how uncertain tests of this kind are, the depreciation 
| after one hour coming out somewhat less than after half 
}an hour. They do, however, indicate a distinct lowering 
of the electric strength. 

Tests were made on oil-cloth as follows :—Three thick- 
nesses were taken and were expected to have a break- 
down voltage of about 8000 volts, when the voltage 
was raised to this figure in 20 sec. They were subjected 
to one-half of this voltage for half an hour, and the 
breakdown voltage determined. After each experiment 
tests were made on adjacent portions of the materials 
which were not subjected to the treatment at 4000 volts. 
Tt was discovered that very small temperature alterations 
would make considerable difference in the time of break- 
down, and in order to get comparative results it is neces- 
sary to alternate experiments in this way to minimise 
the effect of changes of atmospheric temperature. These 
experiments were repeated on another day, the one being 
fine and the other wet. The results show how deceptive 
experiments done under different conditions may be. 
Further to investigate the effect of dampness, a series 
of tests under similar conditions were made on three 
materials, the breakdown voltage being measured as 
follows :— 














Air desic- Air 
cated with saturated 
calcium [Dry air. _— with 
chloride “* | moisture 
‘one week). (1 week). 
Oiled cloth No. 5, three thick 
eee 11,160 8300 7150 5850 
Oiled cloth No. 7, two thick 
a ea eee ; 10,800 9000 7550 6400 
Oiled paper, two thicknesses 9,750 8260 8300 7300 

















Such results make the consideration of the possibility 
or desirability of attempting to work at a standard tem- 
perature and dampness of atmosphere a question of 
importance. Results of experiments which the author 
describes in another part of the paper show that every 
degree of temperature often makes so much difference 
in the electrical qualities that a constant room tempera- 
ture to be of any use was practically unattainable. They 





show how sensitive oiled and varnished materials are to 





small changes of temperature. Moreover, and this was 
the most important consideration, these materials, what- 
ever drying they may have had in vacuum ovens, are 
likely to be in a very different condition when they are 
embodied in a machine erected outside, for generally 
they have been in a damp atmosphere. The results 
obtained from experiments on materials after artificial 
drying would have to be modified to a very uncertain 
extent in order to make them applicable to materials 
in a damper condition. The great effect that tempera- 
ture will often have on the time of breakdown of highly 
stressed insulation is shown in the following table of 
results of tests on oiled cloth at three temperatures. 
The table refers to No. 12 oiled cloth (one thickness). 


Time of breakdown. 


—_ Air temperature, Air temperature, Air temperature, 
i ca 11 deg. Cent. 14 deg. Cent. 18 deg. Cent. 

7000 21 min. 8.3 min. 25 sec. 

8000 13.5 see. 10 sec. 8.5 sec. 


As the application of a high voltage to these materials 
involves an appreciable waste of energy, and consequent 
heating of the material and electrodes, an apparent 
weakening may result from this cause, if a breakdown 
voltage be applied before the material has cooled to 
atmospheric temperature. The following experiments 
illustrate this effect. Nine thousand volts, which would 
result in failure of the material in about 1} min. or 2 min., 
was first applied for 1 min. This was followed by the 
application of 11,000 volts, which alone would produce 
failure in about 12 sec. 





| Time of | Time of 
Period of rest. | application of Period of rest. application of 
1,000 volts. | 11,000 volts. 

er ica! db Uiee, Wied 2.6 sec, | 0 | 2.5 sec. 
lmin. .. 9.5 sec. | 5 sec, 4.4 sec. 
ny a ae ee 11.9 see | 15 sec. | 9 sec. 
Fresh material .. .. 12 sec. 60 sec. 9.8 sec. 

| Fresh material 10.5 sec. 





| 


An interval was allowed between the two of from 0 min. 
to 2 min. In a second experiment, the interval was 
from 0 sec. to 60 sec. In this connection some tests 
are referred to on one thickness of the same material 
which was subjected to electric stress for a much longer 
time, some specimens for a period of one hour and some 
for two. The voltage applied was 5000, and the materials 
and electrodes were left all night to cool. Next morning 
they were tested at 6500 volts, with the following result :— 


Time of breakdown - 





Time of treatment 


at 5000 volts. at 6500 volts. 
One hour 6.5 min. 
Two hours .. 3 sec. 
Fresh material 22 min. 


This shows how serious the effect of a long time test 
may be. Other experiments on these lines gave similar 
results. After similar treatment at 5000 volts for one 
hour, 7000 volts caused failure in one-sixteenth of the 
time required in the case of fresh material. 

To obtain further information on the relative damage 
caused by a short application of a higher voltage and a 
long application of a lower voltage experiments were 
made in the following manner :—If a given insulating 
material be equally damaged at various voltages by being 
subjected to a steady application of electric stress until 
it is about to be punctured, then, just before breakdown, 
samples subjected to a high voltage for a short time 
and others to a lower one for a much longer time ought 
to be equally weakened. If, however. as is usually 
assumed, a prolonged stress at a lower voltage is more 
exacting than a short one at a higher voltage, the two 
specimens at the moment when they are about to punc- 
ture would be differently weakened. It is pointed out 
that as it is impracticable generally to stop a test a few 
moments before breakdown, it is more convenient to take, 
say, half the time required to pierce the material at a 
given voltage. After this treatment, the specimens 
which have been subjected to different voltages in this 
manner may be tested at such a voltage as will give a 
conveniently discriminating time of breakdown. The 
table below gives the result of one experiment on these 
lines. Similar samples were tested at 7000, 6000 and 
5500 volts, and were found to fail after 28 sec., 30 min., 
and 81 min. 

No. 12 Oiled Cloth (One Thickness), 








| mm : Period of | Further period 
Voltage. Time — application of | a 
“ voltage. 6500 volts. 
7000 28.6 sec. 14.3 sec. 29.2 min. 
6000 30.3 min. 15.1 min. 9.5 sec. 
5500 81 min. 40.5 min. | .8 sec. 
Fresh material . .| 28.8 min. 


Other specimens were then treated for half the above 
times to the same voltages. In order to equalise the tem- 
perature conditions they were then left for the night, and 
were tested next day at 6500 volts. The time required 
to puncture is given in the last column. It will be noted 
that the portion treated to the highest voltage agrees 
with the test on fresh material. This weakening effect 
is the most conspicuous on the surfaces of the material, 
where the air had free play and where the destruction 
of the surface glaze by the brush discharge is greatly 
facilitated. If more than one thickness of material is 
tested the inner surfaces protect one another to a great 
extent, and the weakening does not appear to be so pro- 
nounced. 

A great deal of space is devoted to the energy absorbed 
in the insulation, and here a special electrostatic watt 
meter used for these tests is described. Experiments 
show how a low atmospheric temperature diminish 
the rate of temperature rise by the reduction in the initial 
watts, and so delay the rupture of the material. A 
few degrees in the atmospheric temperature may make 
all the difference as to whether insulation will endure 
for a very long time or will invariably fail within, perhaps, 
an hour, or even a few minutes. The results of two 
typical experiments are shown by curves, which are not 
reproduced. One curve relates to an experiment on oiled 
cloth at alow temperature. The initial watts were .028 
per square centimetre, and gradually rose to .039, 
becoming very nearly steady at this value. The tempera- 
ture of the electrode rose from 2.2 deg. to 9.4 deg. chang- 
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ing only .2 deg. in the last 10 min., while the air tempera- 
ture remained between 0 deg. and | deg. during the time 
of the experiment. This was the third prolonged applica- 
tion of the voltage to these samples at a similar tempera- 
ture, one being for 1} hours, with a final temperature 
of 8.2 deg. was reached, and one for 2} hours, with a 
final temperature of 7.8 deg., the air temperature being 
2 deg. below zero. 

The second curve shows the result of a similar experi- 
ment made at an air temperature of about 15 deg. Cent. 
In this case the initial watts were about .04 per centi- 
metre, as against .028 at about 2 deg. Cent. It can be 
seen from the shape of the initial part of the temperature 
curve that the natural cooling would have been sufficient 
to prevent the continual rise of both watt and tempera- 
ture curve, had not the rapid increase of energy loss 
with temperature been so great that at about 40 min. 
there is a point or inflection in the temperature curve, 
which becomes “explosive” with the concave side 
uppermost. The watt meter gives unfailing notice of 
the impending breakdown of the insulation material, 
which in this ease took place 25 min. later. The ex- 
ceedingly rapid rise of the watt curve in the last few 
minutes is especially remarkable, the final value being 
twenty times the initial, whilst half the rise takes place 
in the last half-minute. The large heat capacity of the 
electrodes prevents the same rapidity of temperature 
rise, but the upward tendency of the curve in the last 
few minutes is very pronounced, the temperature reaching 
50 deg. Cent. 

Among other things, the paper deals with effects of 
desiccation, the use of mica sheets to prevent disruptive 
discharge, experiments on critical strength and energy 
loss in air, disruptive tests on mica in air and oil, time 
voltage tests on mica in air, Pertinax insulating material, 
&e. 

In summing up, the author states that the results 
of the experiments on oiled fabrics show that when 
subjected to voltages sufficiently high to break down 
the surrounding air a rapid decrease in electric strength 
is produced, which is largely due to the damage produced 
by the brush discharge. This action is the more pro- 
nounced when a few layers of materials are tested, as the 
surfaces in contact with the metallic electrodes suffer 
most. This effect increases with time, and as a compara- 
tively small lowering in voltage corresponds to a great 
increase in the time required to produce rupture, the 
effect of a long application is very generally more dele- 
terious than that of a short application of a higher pressure. 
When tests are made on a few layers of oiled fabrics 
between metallic plates, and the effect of brush discharge 
at the edge is reduced by mica rings, measurements of 
the energy loss in the insulation show but little permanent 
change in many hours. Some air is enclosed in the layers, 
and no doubt the oxygen present is soon used up in 
oxidising the surface of the materials. 

An increase in humidity, temperature or electric stress 
results in an increase in the rate of heat production, 
and the temperature may rise till destruction takes place. 
Even if the insulating material be protected by sheets 
of mica, which are sufficient to withstand the voltage, 
destruction by charring may ensue, and the mica may 
have comparatively little effect on the rate of heat 
production. 

The results of the experiments on comparatively thick 
walled tubes of varnished paper give time energy curves 
of substantially the same form. The freedom from air 
layers renders possible much more certain and accurate 
comparative tests on the effect of changes of physical 
condition. The experiments indicate that the tem- 
perature rise produced by the electrical heating of insula- 
tion produces but little permanent change, provided the 
rapid final increase is not allowed to take place. Energy 
measurements on insulation of this nature give informa- 
tion obtainable by no other means. 


An experiment on the energy loss in a paper insulated | 
The literature on the subject | 


cable gives similar results. 
in this country does not seem to reflect the commercial 
importance of the immense outlay involved in large 
cable systems. 


The result of a similar test on rubber points to the | 
conclusion that a great increase in the conductivity takes | 


place as the result of the application of electric stress 
when immersed in water. 


This increases with the time | 


as Applied to Locomotive Repairs,” Mr. J. Scott Anderson. 
6.45 p.m. 

Nortu-East Coast INsTitTuTION OF ENGINEERS AND SHIP- 
BUILDERS.—-Graduate Section. Bolbee Hall, Neweastle-on- 
Tyne. ‘* Vessels for Carrying Oil in Bulk,” Mr. A. P. Patterson. 
7.15 p.m. 

THE Instirution oF Locomotive 
Institute, Bride Lane, Fleet-street, E.C. 
Applied to Locomotive Repairs,” Mr. 
Sheffield. 6.45 p.m. 


ENGINEERS.—St. Bride 
** Electric Welding as 
T. Seott Anderson, of 





FEBRUARY 26TH. 
ENGINEERS.—Caxton Hall, 
Construction,” Professor 


MONDAY, 


oF SANITARY 
Building 


THE INsTITUTE 
Westminster. ‘* Sanitary 
H. Adams. 8 p.m. 

THe InstiruTE OF MARINE ENGINEERS.—58, Romford-road, 
Stratford, E. Paper on the “Chase ”’ Towing Machine, Mr. 


T. W. Wilson. 8 p.m. 

RoyaL Society or Arts.—John-street, Adelphi, London, 
W.C. Cantor Lectures: “The Loom and Spindle—Past, 
Present and Future,’ Mr. Luther Hooper. 8 p.m. 

TUESDAY, FEBRUARY 27rn. 

MANCHESTER GEOLOGICAL AND MintnG Society.—At the 

University, in the large Chemical Lecture Theatre. Special 


meeting of members.  ** The Prevention of Explosions,” Dr. 
John Harger. 6 p.m. 

Roya Institution or Great Britarn.—Albemarle-street, 
Piccadilly, W. ‘* Optical Determination of Stress and some 
Applications to Engineering Problems,” Professor Ernest G. 
Coker. The Lecture will be illustrated by experiments on 
stressed materials in the polariscope and by colour photographs. 
3 p.m. 

THe INstiruTion oF Civit ENGINEERS.—Great George- 
street, Westminster, S.W. Paper to be further discussed :-— 
» Some Features of the West African Government Railways,” Mr. 
Frederic Shelford. Papers to be read :—‘‘ Roller and Ball 
Bearings,” and “* The Testing of Anti-friction Bearing Metals,” 
Professor John Goodman. 8 p.m. 


WEDNESDAY, FEBRUARY 

Royat Society or Arts —John-street, Adelphi, London, 
W.C. “ Education in Science as a Preparation for Industrial 
Work,” Mr. H. A. Roberts. 8 p.m. 

NortH-East Coast INsTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—-Graduate Section. Visit to the Steel Works of 
John L. Spencer and Sons, Limited. 
and travel to Newburn by 2.47 train. 


28TH. 


THURSDAY, FEBRUARY 29ra. 

CARPENTERS’ Hati.—London-wall, E.C. “The Tower of 
London,” Mr. Banister F, Fletcher. 8 p.m. 

FRIDAY, MARCH Ist. 

NORTHAMPTON INSTITUTE ENGINEERING Socrety.—‘ Some 
Recent Developments in Electro-Chemistry,” Mr. E. L. M. 
Emtage. 5.45 p.m. 

Royat Instirution.—Albemarle-street, W. ‘The Total 
Solar Eclipse in the South Pacific, April, 1911,” Dr. W. J. 5. 


Lockyer, F.R.S. 
THE INSTITUTION OF CivIL ENGINEERS. 
S.W. Students’ Meeting. 
Masonry Dams,” Mr. H. J. F. Gourley. 
Tue INstTITUTION OF AUTOMOBILE ENGINEERS.—Graduates’ 
Section. 13, Queen Anne’s-gate, Westminster, S.W. ‘* Maxi- 
mum Power for Minimum Weight,” Mr. N. V. Page. 8 p.m. 


9.0 p.m. 


8 p.m. 


MARCH 4rua. 

-Institution of Electrical 
“ The Trolley Vehicle 
7.30 p.m. 


MONDAY, 


THE Soctety OF ENGINEERS. 
Engineers, Victoria Embankment, W.C. 
System of Railless Traction,” Mr. Henry C. Adams. 


TUESDAY, MARCH 5ru. 

Royat Institution OF GREAT Brirarn.—Albemarle-street, 
Piccadilly, W. ‘ Optical Determination of Stress and some 
Applications to Engineering Problems,” Professor Ernest G. 
Coker. The Lecture will be illustrated by experiments on 
| stressed materials in the polariscope and by colour photographs. 
3 pm. 





MARCH  15ru. 
ENGINEERING SOcIety. 
5.45 p.m. 


FRIDAY, 


NORTHAMPTON INSTITUTE 
trical Instruments,” Mr. A. J. Kershaw. 


** Elec- 


THURSDAY, MAY 23rp, To WEDNESDAY, MAY 29rna. 

Tue InstiruTeE oF Municipal AND County ENGINEERS.— 
Visit to Paris, Whitsuntide, 1912. Leave Victoria 10 a.m. on 
Thursday, May 23rd. 


of immersion, and when the effect has become very marked | 


it increases very rapidly with the voltage. 





FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


INSTITUTE OF ELECTRICAL EN 
Section. Annual Dinner. 

Roya Institution or Great Britatn.—Albemarle-street, 
Piccadilly, W. ‘‘ The Gyrostatie Compass and Practical Appli- 
cations of Gyrostats,’’ Mr. George K. B Elphinstone. 9 p.m. 

THE INsTITUTION OF CiviL ENGINEERS.—Students’ Lectures 
Great George-street, S.W. The Vernon-Harcourt Lecture. 
on * Works for the Prevention of Coast Erosion,” Mr. W. T. 
Douglass. 8 p.m. 

THe Nortu-East Coast INsTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Bolbec Hall, Westgate-road, Newecastle-on- 
Tyne. ‘* Motion and Change,” Dr. F. B. Jevons, to be further 
discussed, and ‘* Some Considerations on the Choice of Auxiliary 
Plant for Power Stations,”’ Mr. Alfred Heneage Finch. 7.30 p.m. 

PuysicaL Society or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington. ‘‘ A Method of 
Accurate Comparison of Quantities of Radium,’’ Professor E. 
Rutherford, F.R.S., and Mr. Chadwick ; ‘‘ The Absorption of 
the +-rays by Gases,”’ Mr. Chadwick ; ‘“‘ On Wave-form Sifters 
for Alternating Currents,” Mr. Albert Campbell. 5 p.m. 


NEERS.—Manchester Local 





SATURDAY, FEBRUARY 24ru. 


THE INSTITUTION OF AUTOMOBILE ENGINEERS.—Graduates’ 
Section. Visit to the works of the Auto-Carrier Company, of 
Thames Ditton. 

Tur Royat InstiruTion or Great Britatn.—Albemarle- 
street, Piccadilly, W. ‘‘ Molecular Physics,” Professor Sir 
J. J. Thomson, F.R.S. 3 p.m. 

THE INSTITUTION OF LocoMOTIVE ENGINEERS.—St. Bride’s 
Institute, Bride-lane, Fleet-street, E.C. “* Electric Welding 


| 





|THE IRON, COAL, AND GENERAL TRADES | 
OF BIRMINGHAM, WOLVERHAMPTON, AND | 


OTHER DISTRICTS. 


From our own Correspondent. 
i 


The Iron Trade and Colliers’ Strike. 

THE iron and engineering trades find themselves this 
week in a serious position. Anticipating a probable stoppage 
of coal supplies in a little more than a week from now, many of 
the leading concerns in the South Staffordshire district have 
given a fortnight’s notice to their men that after the expiration 
of the date of notice they will only be employed on day-to-day 
contracts. The notices include such firms as the Earl of Dudley’s 
Round Oak Iron and Steel Works ; the three works of the Patent 
Shaft and Axletree Company, Limited, Wednesbury ; the stee' 
works and blast furnaces of Sir Alfred Hickman, Limited ; the 
ironworks and chain and anchor works of Noah Hingley and 
Sons, Limited, of Netherton ; the fencing and engineering works 
of Bayliss, Jones, and Bayliss, Limited, of Wolverhampton ; 
the Mars Ironworks, Wolverhampton ; George Adams and Sens, 
| Limited, &c. Notices have also been served at some of the 
leading wrought iron and steel tube works in the district, par- 
| ticularly around Wolverhampton. 
| 
Hoping for the Best. 

The iron market at Birmingham this (Thursday) after- 
noon was excited, owing to the unexpected situation which has 
developed. Ironmasters hope that the Government interven- 
tion may be successful in warding off the threatened strike, and 
so preventing the necessity in this district for enforcing the 
notices which have been given at the ironworks. Mr. G. E. 
Claughton, the chairman of the London and North-Western 
Railway Company, and the chief agent of the com gpm by 
collieries and estate, interviewed this week locally, ha’, indeed, 
given it as his opinion that in South Staffordshire there will 
be a peaceful solution. A good deal of reliance is happily placed 
upon Mr. Claughton’s opinion, but, of course, everything at 











present is largely speculative, and iron and steel masters there- 


Meet at Central Station | 


—Great George-street, | 
“The Design and Construction of 


fore have to be prepared for the worst. Current orders are 
being rushed out as rapidly as possible, but new buying is sus. 
pended. 


Manufactured Iron. 

Bar iron continues in good request, and all the mills 
are kept going at their extreme capacity Marked bars find q 
ready market at the £8 10s. standard. For merchant bars 
the prevailing quotation is £7 2s, 6d, to £7 5s. delivered, but 
many producers are not at all anxious for business. Common 
nut and bolt iron commands £6 12s. 6d. to £6 15s., delivered 
in the Black Country, prices which were impossible till the 
urgent need of reliable deliveries drove the continental supplies 
practically off the market. There is a considerable amount 
of activity in gas strip, the Association price of £6 17s. bd. for 
5-ton lots being freely conceded. 


Low Prices for Galvanised Iron. 

A fair amount of export business is being done hy 
makers of galvanised sheets, but prices show no improvement, 
and complaints are still heard that the profit margin is very 
narrow. Quotations range from £11 7s. 6d. to £1L 12s. tid), 
f.o.b. Liverpool. Producers of black sheets are fairly well 
engaged, and doubles are firm at £7 15s. to £7 17s. 6d. Stafford. 
shire galvanisers learn with sympathetic feelings that lassitude 
characterises the galvanised sheet market in South Wales, 
Few foreign orders are coming forward, and 24-gauge corru-. 
gateds are obtainable at £11 to £11 2s. 6d., though some makers 
quote £11 5s. at the Welsh galvanising works. There is a 
searcity of local tin bars, and some makers have had to fall 
back on foreign rolled material in order to keep their sills 
going. Prices are nominally unchanged, Siemens bars being 
£5 5s., and Bessemer 2s. 6d. less, 


Pig Iron. 

Pig iron is stationary. The output is being regularly 
absorbed by current consumptive needs, and values are fully 
upheld. South Staffordshire common forge sells at 51s., part- 
mine at 54s, to 55s., best all-mine at 85s., and cold blast at 
120s. Northamptonshire brands are offered at 53s. upwards, 
Derbyshire and North Staffordshire at 55s. and 57s. Notices 
to suspend operations at the blast furnaces in case the colliers 
go on strike and coke and fuel supplies are stopped, have been 

sted at various large blast furnace plants this week in Stafford- 
shire, Derbyshire, Northampton and Leicestershire. In cases 
where production of pig iron is not at once stopped, the hands 
will only be employed on day-to-day contracts. The situation 
is, unfortunately, a very threatening one. 





Raw Steel. 
| There is an enormous demand for unfinished 
The British local prices continue to rise, so that some of the 
largest firms are unwilling to accept less than £5 10s. per ton, 
although some would negotiate on the basis of £5 7s. 6d. ‘The 
| local maker still has practical control of his own market. So 
far, no American billets have appeared on the scene, although 
a number of British merchants and American steel men have 
done their best to get them here. A few Belgian billets are on 
offer, f.0.b. Antwerp, at £4 12s. 6d., and to this has to be added 
15s. for freight charges, which makes the figure £5 7s. tid. here, 
| a rate which, naturally, offers no inducement to buyers. 


steel, 





NOTES FROM LANCASHIRE. 

(From our own Correspondents.) 

MANCHESTER, Thursday. 

Awaiting Events. 
| THERE was a quiet tone to note on the Manchester 
| Iron Exchange on Tuesday, but the uncertain position in the 
coal trade militated against business, which was in small compass, 
especially for forward delivery. ‘There was no quotable change 
to note in prices. Finished iron, steel and sheet lead were 
steady, and there was occasionally a firmer feeling in copper. 
English tin ingots were rather easier. 





Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 56s. to 56s. 6<.; 
| Staffordshire, 57s. 6d.; Derbyshire, 57s. 6d.; Northampton- 
| shire, 58s. 4d.; Middlesbrough, open brands, 58s. 4d.; January - 
| March, 58s. 10d Scotch: Gartsherrie, 64s. tid. to 65s.; Glen 
garnock, 62s. 6d.; Eglinton, 62s. to 62s. 6d., delivered Man- 
| chester. West Coast hematite, 67s., f.o t.; East Coast ditto, 
| 66s, to 66s, 6d., both f.o.t. Delivered Heysham: Gartsherrie, 
| 62s. 6d. to 63s.; Glengarnock, 60s. 6d.; Eglinton, 60s. to 60s.td. 
| Delivered Preston: Gartsherrie, 63s. 6d. to 64s.; Glengarnock, 
| Gls. 6d.; Eglinton, 61s. to 61s. 6d. Finished iron: Bars, 
| £7 5s.; hoops, £7 12s. 6d.; sheets, £8 15s. Steel: Bars, £7 
to £7 10s.; Lancashire hoops, £7 12s. 6d.; Staffordshire ditto, 
£7 17s. td.; sheets, £8 5s. to £8 10s.; boiler plates, £8 5s. to 
£8 10s.; plates for tank, girder and bridge work, £7 10s. to 
£7 15s.; English billets, £5 15s.; foreign ditto, £5 7s. 6d. to 
£5 10s.; cold drawn steel, £9 10s. to £9 15s. Copper: Sheets, 
£79; tough ingots, £67 to £67 10s.; best selected, £67 10s. to 
| £68 per ton. Copper tubes, 9d.; brass tubes, 7}d.; condenser, 
| 83d.; brazed brass tubes, 9}d.; rolled brass, 73d.; brass wire, 
brass turning rods, 7}d.; yellow metal, 6jd. per Ib. 
English tin ingots, £199 per ton. 


| 72d.; 


| Sheet lead, £19 15s. per ton. 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange was about an 
average one, but the market was variable, and no reliable 
quotations were obtainable. Indeed, there was little or no 
coal on offer, and for the little business put through buyers 
accepted risk of delivery. 


Steam Valve Explosion at Barnsley. 

There was a Board of Trade inquiry held at Barnsley 
last week to inquire into the cause of the bursting of a steam 
stop valve at the Grimesthorpe colliery some time ago, when 
three men lost their lives. Although the result of the inquiry 
has not yet been made public, it would seem that the accident 
was due to water hammer. ‘The accident would seem further to 
emphasise the necessity of fitting all long horizontal stretches 
of steam piping with traps. 


The Rating and Power of Internal Combustion Engines. 

On Thursday, the 15th inst., Mr. Dugald Clerk gave an 
address at the University of Manchester en the above subject. 
He said no attempt had been made at evolving a rating rule 
for stationary internal combustion engines, but practice had 
now become almost standardised in certain particulars. The 
requirements of the motor car had shown the necessity of « 
solution of the problem, and he described the attempts made 
by engineers and by the joint committee of the Institution ot 
Automobile Engineers, the Royal Automobile Club and the 
Society of Motor Car Manufacturers and Traders to achieve an 
acceptable rating formula for motor car engines. 





Strike of Municipal Workers. 

The strike mania in this district continues unabated. 
On Sunday last nearly 1000 men, employed in the gas, electri- 
city, highways and cleansing departments of the Salford Cor- 
poration, decided to strike for higher wages. The strike lasted 
until Tuesday afternoon, and did not cause any great incon- 
venience. The Mayor of Salford on Tuesday issued a notice 
to the effect that if the standard conditions are not being 
observed by the Corporation, any alleged grievances would be 
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promptly considered on the men resuming their work, and that 
a special meeting of the committees concerned would be held 
forthwith. 


Barrow-1n-Furness, Thursday. 
Hematites, 

Business in the hematite pig iron trade is very far from 
heing satisfactory. ‘There is hanging over the whole trade the 
fear of a stoppage in the supplies of coal and a consequent stop; 
page of furnaces, &c., for they could not be carried-on witheOne | 
section of the raw material wanting. At Barrow _last week-end 
notices were posted at the iron and steel works that all existing 
contracts would cease a fortnight from date. From then what- 
ever work is carried on, subject, of course, to conditions at the 
time, will be from day to day. A like state of affairs was in 
existence when the railway strike was on. ‘The business done 
at present is not large, for buyers are content to place but small 
contracts, just enough to cover their immediate wants. Prices 
are unchanged, with makers quoting 57s. per ton net f.o.b. for 
parcels of mixed numbers of Bessemer iron, and special sorts of 
iron, for which there is a steady call, are quoted at 70s. to 72s. 
per ton ‘These figures, however, are nominal. In the warrant 
market there is no business being done, and the current price is 
64s, net cash. Warrant stores are slightly down on the week. 


Iron Ore. 

The iron ore trade is well employed. Good average 
sorts are quoted at 12s, Gd. to 15s., and the best ores run up to 
23s. 6d. per ton net at mines. Spanish ores are at 22s, 6d. per 
ton delivered to West Coast furnaces. The importations have 
not been so large of late, but some makers hold fair tonnages in 
stock. 





Steel. 

The steel trade is actively employed in the ra'l and some 
of the smaller branches of the industry. From the Barrow 
works a good output is being maintained, and last week some 
fairly large deliveries were made in coasting craft to Birkenhead, 
there to be transferred into larger steamers for the Colonies. 
The Moss Bay works near Workington are also very busy. The 
demand for steel rails is steady without being particularly 
brisk, and heavy sections are quoted at the advanced rate of 
£5 17s. 6d. to £6 per ton, a price higher than has been the case 
for some time. Little is on offer in light sections or heavy tram 
rails, For tin bars there is a fair demand on home account, 
und the quotation remains at £5 2s. 6d. per ton. Steel bars, 
billets, and hoops are fair trades at late rates. Nothing is being 
done in steel shipbuilding material. 


Shipbuilding and Engineering. 

These trades are as busy as they can be. The feature 
of the week is the alterations which have to be made to the 
Princess Royal, in consequence of the experience with the Lion 
on her trials, ‘These alterations will involve an expenditure of 
£25,000 in addition to the original contracts. A lot of com- 
pleted work is now useless, The alterations will delay the 
fitting-out of the ships very considerably. A similar type of 
warship is being built at Barrow for the Japanese Government, 
and doubtless the plans of that craft will be changed accordingly. 
She will be launched in April if at all possible. 


Fuel. 
There is a keen demand for fuel of all sorts, but deli- 
veries are slow and prices have advanced considerably. 
Shipping. 
Last week some good shipments of steel rails were made 


from Barrow, but otherwise the shipping trade was quiet. 
Imports are easy. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
General Conditions. 


THE unsettlement in the coal trade still dominates 
the trade situation here. Manufacturers are being no little 
handicapped by the prevailing conditions. Owing to the con- 
gested state of traffic, deliveries of all kinds of materials are 
very irregular, and the despatch of finished goods is likewise 
subjected to exasperating delays, with the result that some of 
the works have again been obliged to suspend operations from 
time to time. In these circumstances, with all materials tending 
higher in price, there is not much profit obtained on old con- 
tracts. Prices of steel are also moving upwards, but only very 
slowly, and not at all in proportion to the cost of raw materials 
and other additional expenses. In the event of a coal strike, 
it isnow feared that the effect will be felt earlier than expected in 
the steel trades, because, owing to the restricted deliveries or 
non-arrival of fuel against contracts, manufacturers who had 
been putting coal to stock have been obliged to draw on their 
reserve supply. However, some manufacturers have a better 
supply than others, and it is the general expectation that the 
course will be followed, as in the last great strike, namely, that 
operations will be gradually brought to a standstill, one depart- 
ment shutting down after another, as the coal supply diminishes. 
However, there is still a very confident belief that if the men 
do come out, the strike will be short-lived. Strike or no strike, 
there is no likelihood of the pits being at work next week-end, 
because the men appear to be determined on having a few days 
holiday, and the collieries are preparing, as we stated last week, 
for a stoppage. If the cessation of work could be limited to a 
few days only, it would be a welcome relief to the railway com- 
panies, inasmuch as it would enable them to overtake arrears 
of traffic, with which the lines and sidings are congested. 


The Coal Market. 


The coal trade, as may be expected, is exceedingly 
active at the present time, contractors clamouring for supplies. 
All the pits are working full time, and a very much larger tonnage 
could easily be disposed of than is being raised, although in 
many instances record outputs are being made. Most of the 
pits started the week with a plentiful supply of empty wagons 
furnished by merchants and other customers. In the present 
excited condition of trade there is very little new business, 
and collieries will not give excess supplies, except at the enhanced 
prices, Up to 12s. and 14s. per ton has been paid by shippers 
for best South Yorkshire hards, and even higher prices are 
quoted, But merchants and others are not following the market 
except when absolutely compelled, and the great bulk of the coal 
leaving the pits is going against contracts. Owing to the present 
big rush for fuel taking place when the steam coal trade is 
ordinarily rather quiet, collieries are anticipating good prices 
for the renewal of shipping and other important contracts 
which come up for settlement shortly. Prices for all kinds of 
fuel are very jumpy, and it is impossible to give quotations, 
for collieries will only sell on the basis that prices charged will 
be those ruling on the day of delivery. 


Slacks. 


There is a very urgent demand for supplies of manu- 
facturing fuel, and the collieries have the greatest difficulty 
in coping with the calls for full contract quantities. In cases 
where excess deliveries are wanted, works have to pay an advance 
of 2s, to 3s. per ton over contract prices. There is only a rela- 
tively small amount of “ free” slack on the market, because 
the output of manufacturing fuel is always largely contracted 


to send out supplies of slacks during next week, owing to the 
necessity of reserving a supply for their own use. 


House Coal. ; 

All quotations for house coal are purely nominal, and 
collieries are practically selling what free coal they may have to the 
highest bidders. Local merhcants are not disposed to pay 
these-fancy prices owing to the difficulty in obtaining propor- 
-tidnate advances from the public, but London merchants are 
reported to be ready buyers at top prices. There is a good deal 
of complaint regarding the way traffic is coming through. 


Pig Iron. 

Business continues to drag in the pig iron market, and 
prices are, if anything, a shade easier. The market is very 
uncertain as to the effect which may be produced by a coal 
strike, and in the meantime buyers are holding off and are 
merely taking contract supplies. Some sales of East Coast 
hematite mixed numbers are reported at a reduction of 6d. per 
ton, but most makers are insisting upon present prices. Deliv- 
eries are keeping up well, although retarded by railway delays. 
Quotations: Lincolnshire, No. 3, 54s.; ditto, forge, mottled and 
white, 53s.; ditto, basic, 54s.; Derbyshire foundry, 54s. to 55s.; 
ditto, forge, 52s., all per ton, delivered Sheftield or Rotherham. 
East Coast hematite mixed numbers are offered here at 72s. 6d. 
to 73s. 6d. net, according to delivery. Bar iron, £7 5s. 


The Steel Trades. 


Prices of finished steel are only a little higher than they 
were six months ago, but the tendency is much firmer, The 
Parkgate Company has issued notices advising a general advance 
on all its products of 5s. per ton, including basic billets, which 
now range from £5 7s. 6d. to £6 2s. 6d. per ton. Bessemer acid 
billets are a shade better at £7 to £7 10s., Siemens quality being 
quoted 5s. more. Manufacturers continue to report the receipt 
of plenty of orders and specifications for urgent delivery, custo- 
mers being apparently anxious to get as much work completed 
as possible before the coal trouble occurs. File makers are 
remarkably busy, reflecting the activity at engineering shops. 
The heavy steel branches are well employed on marine and gen- 
eral engineering forgings and castings, railway steel and billets. 
The increased buying of tool steel continues, and the crucible steel 
industry generally appears to be very briskly employed. The 
finished iron branches are working full time. ‘To some extent 
the spurt in specifications and orders may be due to fears of a 
probable stoppage of production should there be a coal strike, 
but manufacturers believe that there is a genuinely increased 
volume of trade that is being placed whilst prices are favour- 
able. No notices have been posted in this district, with the 
exception of some of the blast furnaces, regarding a cessation 
of work in the event of a coal strike, for owing to the custom of 
working in Sheffield such notices are not necessary, the men 
being merely suspended if there is no work for them to do, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron. 

THE state of affairs in the coal trade has almost para- 
lysed buying in the pig iron industry, and it is years since the 
number of orders booked was so insignificant. Only a few small 
lots have been sold, and that for delivery at once ; no one could 
commit himself either to buy or sell for delivery even as far 
ahead as next month. It is certain that if the threatened 
general strike of miners becomes a fact at the close of this month 
there will be a wholesale damping down of furnaces, for no one 
ean carry on operations without coke, and consumers have not 
been able to accumulate any stocks of either coal or coke; in 
fact, the supply of coke for some time has been somewhat poor. 
The producers are already making preparations for stopping 
operations any day, for at the close of last week all the blast 
furnace men in the North-East of England were served with 
notices that after the end of this month they would only be 
employed on day-to-day terms, and by the end of next week, if 
the miners’ difficulty is not adjusted, the damping down process 
will be in full swing. The importation of German pig iron has 
been talked about by some of the consumers, but that is unlikely, 
as the men at the wharves are not disposed to handle it, neither 
will they deal with any coal or other fuel that ironmasters or 
manufacturers may procure from abroad. In the warrant 
market speculators are well-nigh idle this week, scarcely any 
warrants changing hands on any of the markets, and prices do 
not fluctuate more than a few pence. Cleveland pig iron 
warrants have been as high this week as 49s. 5d. cash buyers, 
the top price that has been touched since the middle of January ; 
but on Wednesday 49s. 2$d. cash was the buyers’ figure, and 
49s, 4d. the sellers. A few odd lots of No. 3 Cleveland G.M.B. 
pig iron have been sold this week at 49s. 6d. per ton, delivery 
to be made before the close of the month, but producers held 
out for prices varying between 49s. 9d. and 50s. 6d., and practi- 
cally they have scarcely any iron to sell for prompt delivery. 
No. 1 is firm at 53s. 6d., Nos. 4 foundry and 4 forge at 49s., 
and mottled and white at 48s. 9d., but the supply of all quatities, 
except No. 3, is very short. 


Hematite Pig Iron. 

The East Coast hematite pig iron trade is decidedly 
steadier than the ordinary Cleveland pig iron business ; there 
are no speculative operations in this branch, and the movements 
of prices are determined by the ordinary laws of supply and 
demand. At intervals the consumers buy freely, and prices 
move up, and then for some time there is a lull, when quotations 
remain stationary or decline. Recently, the consumers having 
bought as heavily as they considered prudent, have been holding 
off distributing further orders, and prices have been stationary. 
This week some of the Sheffield manufacturers have bought some 
lots for immediate delivery from this district, and mixed numbers 
have realised 66s. per ton at furnaces. Until the difficulty with 
the miners is settled they will not purchase for delivery ahead, 
and makers are not ready to sell, especially as they are making 
preparations for damping down their furnaces, and have given 
notice to their’men that after the close of this month they will 
be employed on day-to-day notices. 


Iron-making Materials. 


There are no stocks of coke either at the furnaces or 
the collieries on which to fall back, and it is probable that iron- 
masters will not be allowed to import supplies, for the men at 
the wharves will not discharge cargoes which are brought over. 
Phenomenal prices are in some cases already asked for furnace 
coke. The general price lately has been 17s. per ton, delivered 
here, but this week 18s. to 20s. are quoted, and it is reported 
that 25s. has been not only asked, but realised. If no settlement 
of the miners’ dispute is arrived at towards the end of next week, 
and a strike is inevitable, preparations for damping down the 
furnaces will be proceeded with. There are now seventy-eight 
furnaces in operation in the North-East of England, and the 
output of pig iron is, on the average, 10,000 tons per day. Of 
course, home consumption will be suspended, or nearly so, 
but the export demand will continue, and that will have to be 
satisfied from makers’ stocks, which are small, and from the 
public warrant stores. A rapid decrease in these latter will 
have the effect of raising the prices of pig iron.substantially, 
but there will not be many to profit by it. Heavy imports 
of foreign iron ore are being reported, and ironmasters are 
making up for the small quantities received last quarter. They 





for. Some collieries have given notice that they will be unable 


are adding to their stocks of ore. Fully a score of ore-laden 





vessels are now discharging at the wharves in the Tees, and nearly 
10,000 tons per day are, on the average, received in the Tees 
from oversea. There are, however, no new sales reported, and 
the general quotation for Rubio ore, delivered at the wharves 
on Teesside, is 21s. 6d. per ton—that in the absence of business 
is a purely nominal figure. An effort is again being made to 
introduce into this district ironstone from the East of France, 
as the supply of ordinary Cleveland ironstone is hardly equal 
to requirements. It is a somewhat better ore than Cleveland, 
for it contains 35 per cent. of metallic iron, against the 30 per 
cent. in Cleveland stone, and it contains a considerable quantity 
of limestone, but the cost of carriage is against its importation, 
and Northamptonshire stone would be taken in preference, 
though it costs over 9s, per ton, delivered at the furnaces in the 
North of England, against 6s. 6d., the cost of the Cleveland stone. 


Manufactured Iron and Steel. 

The activity in the production of manufactured iron 
and steel is unabated, but whether that will be continued 
after the close of the month depends upon the miners. Some 
firms have got a fair stock of coal, but not anything like as 
much as they would have liked. They take badly to being 
hampered when they are enjoying phenomenally brisk trade. 
They cannot count upon getting any from the collieries next 
month, and the chances of importing coal are not good. But, 
nevertheless, prices of manufactured iron and steel are not 
changed Heavy steel rails for early delivery are at £5 15s., 
cast iron chairs at £3 12s. 6d., and steel railway sleepers at 
£6 10s., all net f.o.b. The demand for the last-named is less 
satisfactory than that for rails; in fact, the latter have never 
been in such good request all over the world as at present. 
Steel ship plates are steady at £7 5s. ; steel boiler plates at £8 ; 
iron ship plates at £6 15s.; steel ship angles, £6 17s. 6d.; iron 
ship angles, £7; iron ship rivets, £7 12s. 6d. to £7 15s.; packing 
iron and steel, £5 15s.; all less 24 per cent., and in most cases 
delivered at the shipyards on the North-East Coast. Basic 
steel bars are at £6 10s.; Siemens steel bars at £7; and iron 
bars at £7; all less 2} per cent., f.o.t. Steel hoops are at £6 15s:; 
steel strip at £6 12s. 6d.: steel sheets at £7 12s. 6d.; steel joists, 
£6 12s. 6d. to £6 15s.; all less 24 per cent., f.o.t. Galvanised 
and corrugated steel sheets are steady at £11 10s. for 24 w.g., 
less 4 per cent., f.o.b. The demand for steel scrap has been 
brisk of late, and the sellers have advanced prices 2s. 6d. per 
ton, heavy steel melting scrap being now at 50s. per ton, and 
heavy forging 52s. 6d., while light scrap is at 30s. There are 
no changes in the value of iron scrap. 


Shipbuilding. 

The shipyards in this district continue fully employed, 
and are not likely to be as detrimentally affected by the miners’ 
difficulty as those engaged in some of the other industries. 
As a matter of fact, they will be able to keep going for some time 
after the strike begins, because they have managed to accu- 
mulate considerable stocks of coal, besides which their machinery 
is in @ good many cases electrically driven, and the leading 
electrical power companies from whose establishments the 


| shipbuilders draw their energy have laid in stocks of coal. 





Of course, those power stations which take the waste heat 
from the blast furnaces will lose this source of supply :f the 
furnaces have to stop, but having stocks of coal they can go 
back to that. The shipbuilders have good stocks of materials, 
so that they can go on for some time even if the plate and angle 
mills have to stop. The demand for new steamers is kept up, 
the uncommonly high rates of freights encouraging owners 
to go in for new vessels, especially as the tonnage in existence 
seems to fall short of requirements. R. and W Hawthorn, 
Leslie and Co., of Hebburn-on-Tyne, have booked an order 
for a cargo steamer of 11,000 tons deadweight capacity, for 
Alfred Holt and Co., of Liverpool. and the Manchester Liners, 
Limited, have ordered a steamer, 385ft. long, from Irvine’s 
Shipbuilding and Dry Dock Company, of West Hartlepool. 
There is quite a boom in the demand for oil tank steamers, 
and :t is reported that orders for twenty-one have been placed 
in this district. Sir W. G. Armstrong, Whitworth and Co., 
Limited, will build two of 15,000 tons capacity, and one of 
9000 tons capacity ; Swan, Hunter and Wigham Richardson 
will build two of 15,000 tons capacity, and four of 9000 tons ; 
Palmer’s Shipbuilding and Iron Company, two of 15,000 tons, 
and four of 9000 tons; and William Doxford and Sons, of 
Sunderland, two of 15,000 tons, and two of 9000 tons. The 
Pacific Oil Company has also ordered an oil tanker to be built 
on Tyneside. ‘There is not much being done in the ship repair- 
ing line just now; owners are keeping their vessels going as 
fully as possible, so as to take full advantage of the activity 
of trade and the high freights, and only when repairing becomes 
unavoidable are the steamers sent into dry dock. 


Coal and Coke. 

The coal trade is in a unique position; everyone is 
clamouring for supplies, more especially for household purposes, 
and the colliery owners cannot satisfy half the demands made 
upon them. ‘The railway and gas companies seem to have accu- 
mulated very considerable stocks of coal, but those who consume 
coke have not been so fortunate, and will have to stop their 
works before the strike—if it takes place—is more than a few 
days old. ‘The greatest clamour is for bunker coals, and these 
have gone up seriously in price, as they are scarce, and there 


| is much difficulty in getting supplies. As much as 25s. per ton 


is reported to have been paid this week for bunker coals—9s. 6d. 
is the price in normal times—and for ordinary Durham un- 
screened bunker coals, 16s. to 18s. is being asked, with the 
better qualities at 20s., while Northumberland unscreened 
bunkers are at 15s. at Blyth. There is a difficulty in charter- 
ing steamers in this district now. They are being sent into 
other trades than the coal trade, as the owners are not sure 
that freights will be forthcoming next month, whereas theer 
are good freights on offer elsewhere, especially in the East and 
in America. Thus, steamers are avoiding the coal ports, be- 
eause they can find ready and very profitable employment 
elsewhere. The Durham and Northumberland coal miners 
are keen for a general strike on the minimum wages question, 
and they are well pre; for it, as ‘they have accumulated 
funds to the extent of nearly half a million, which, however, 
they do not care to pool with less fortunately situated districts. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Restricted Business in Warrants. 

THE warrant market has been comparatively quiet 
this week. Dealers and consumers of iron appear to be holding 
their hands until the coal crisis is past, and purchases have 
been mainly for month or three months’ delivery, there being 
only a small cash business. Prices have generally been well 
maintained, the market drawing support from the fact that 
makers have not been inclined to operate to any great extent 
unless somewhat above market quotations. Since last report, 
business has been done in Cleveland warrants at 49s. to 49s. 4d. 
cash, 49s. 3d. to 49s. 6d. one month, and 49s. 9d. to 50s. 14d. 
three months. Transactions are also noted at 49s. 43d. for 
delivery in seven days, and 49s. 4d. ten days. The Scotch 
demand for Cleveland iron, which was much reduced a few 
weeks ago from various causes is now fully up to the average. 
The arrivals at Grangemouth from Middlesbrough in the past 
week amounted to 14,574 tons, showing an increase of 1772 tons 
compared with the quantity received in the corresponding 
week of last year, ? 
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Seotch Pig Iron Trade. 

Business has been quiet in Scotch pig iron. The 
demand on the part of merchants and consumers has been 
small on account of the uncertainty as to the issue of the labour 
troubles. Generally, purchases have been of small amount, 
but deliveries under contract appear to have gone steadily 
forward. There are 84 furnaces in blast in Scotland, compared 
with 86 at this time last year, and a large proportion of the output 
is being delivered to home users for steel making purposes. 
The prices of ordinary and special brands are well maintained. 
Monkland is quoted, delivered at ship at Glasgow, No. 1, 59s.; 
No. 3, 57s. 6d.; Carnbroe, No. 1, 62s.; No. 3, 58s.; Clyde and 
Calder, Nos. 1, 64s.; Nos. 3, 59s.; Gartsherrie, No. 1, 64s. 6d.; 
No. 3, 59s. 6d.; Summerlee, No. 1, 64s. 6d.; No. 3, 60s.; Lang- 
loan, No. 1, 65s.; No. 3, 60s.; Coltness, No. 1, 82s. 6d.; No. 3, 
60s.: Eglinton, at Ardrossan or Troon, No. 1, 58s.; No. 3, 57s.; 
Glengarnock, at Ardrossan, No. 1, 65s.; No. 3, 60s.; Dalmelling- 
ton, at Ayr, No. 1, 59s.; No. 3, 57s.; Shotts, at Leith, No. 1, 
65s.; No. 3, 60s.; Carron, at Grangemouth, No. 1, 65s. 6d.; 
No. 3, 60s. 6d. per ton. Shipments of Scotch pig iron have 
been considerably larger, but they include lots delayed or 
diverted to other ports, by dock labourers’ strikes. The exports 
were 2137 tons, and the coastwise shipments 4442 tons—the 
total showing an increase of 2387 tons over the quantity 
despatched in the corresponding week of last year. 





The Hematite Trade. 

The deliveries of hematite pig iron to steel makers have 
been large and steady, but there has been, so far as can be ascer- 
tained, comparatively little extra storing of supplies. Prices 
have had a somewhat firmer tendency. Scotch hematite pig 
iron is quoted 69s. for West of Scotland delivery. The inquiry 
for Cumberland hematite has been inconsiderable, but the 
prices are a shade firmer than last week. Ore imports have 
been hampered in delivery by the dock labourers’ disputes. 
Latest freight business Bilbao to Ardrossan is 5s. 9d. per ton, 
the Glasgow equivalent being 6s. l1d., but business is practically 
suspended at present to the last-named port. 


Mineral Oil Advances. 

A good deal of attention is being given at present to 
the upward movement in the prices of mineral oil. Rates 
have been advanced by the Anglo-American Oil Company, and 
the Scotch mineral oil companies have just followed suit. Only 
a short time ago apprehensions were entertained that there 
might be a plethora of oil, owing to the large number of fresh 
oil companies which are now coming into the trade with their 
products from abroad. But along with this extension of pro- 
duction there has come a very substantial development in the 
demand, most of it likely to be permanent. A large fleet of 
coasting steamers is under construction just now in Scotland, 
all of which are to be propelled by oil engines. 


Wages of Steel Workers. 

The wages of the men employed at the Scotch steel 
works have this week been increased by 2} per cent. It was 
feared that the rebate system might interfere with the move- 
ment of the sliding scale, but the old arrangement for its working 
has been retained, and the advance of 5s. which was made last 
December in prices of steel is admitted as entitling the workmen 
to the present advance. 


Finished Iron and Steel. 


The makers of bars, sheets, and most other kinds of 
malleable iron are very busy, and obtaining full to higher prices 
for prompt delivery. There is scarcely any competition from 
abroad ; but, on the contrary, inquiries are reported which may 
lead to additional export business. Prices of finished iron are 
on the basis of £6 15s. for crown bars, less the usual 5 per cent. 
discount. There is no slackening»in the pressure for delivery 
of steel under contract for shipbuilding and other purposes. 
All the steel works are fully employed, and the prospect is that 
there can be little or no want of employment during an indefinite 
period. Inquiries from abroad are coming to hand in an 
encouraging manner. Prices of steel are for angles £7, ship 
plates £7 7s. 6d., bars £7 15s., and boiler plates £8 2s. 6d., all 
subject to the usual 5 per cent. discount for delivery in the Clyde 
district. 


The Engineering Trades. 

The engineering trades are well employed with a few 
exceptions. The marine engineering branch has been very full 
of work, and so have makers of marine boilers. Of miscellan- 
eous work there has also been a good supply, but locomotive orders 
have been running short. The position in this respect has just 
been considerably relieved by the North British Railway Com- 
pany placing an order for twenty passenger engines of the tank 
type with the North British Locomotive Company, of Glasgow. 


The Coal Trade. 

There has been a revival of demand in the last few days 
for coal for storing purposes, but this does not as a rule apply to 
the larger manufacturing consumers, who have made prepara- 
tion for closing down their works in the event of a national 
strike. Householders have been the most insistent in their 
desire to be prepared for the worst. So far prices have not 
gone up much in Glasgow district, where a large quantity of 
coal has been thrown on the market which would have been 
required for shipment but for the dockers’ strike. Now that the 
arbiter, Lord Mersey, has given his decision that the men shall 
return to work at once, the output will be more fully absorbed, 
and prices may go higher. The current f.o.b. quotations at 
Glasgow are for steam coal, 12s. 6d. to 13s. 6d.; ell, 13s. to 
13s. 9d.; splint, 13s. 6d. to 14s. 6d.; washed treble nuts, 12s. 6d. 
to 13s. 6d.; doubles, lls. 9d. to 12s.; and singles, 10s. 6d. to 
11s. 6d. per ton. 





AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Last Week’s Coal Trade. 

Coat merchants of the district have been having a 
prosperous time. To them, unlike the coalowner, graver issues 
have been absent. They have seen the price of coal steadily 
maintained at about 18s. 6d. to 19s. per ton for large steam, 
and for small steam round about 13s. per ton, while most classes 
of coal have been increased from the old dead level of price 
with which they were painfully familiar. There seemed to 
many no sign of a change, and as the days approached when 
the strike was to begin the doubt was what the panic prices 
of coal would become. But as the week neared to its close, 
some of the older and experienced members on ’Change pointed 
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confidence in Welsh coal was not affected. The mid-week 
arrivals of tonnage at Cardiff were again heavier. Shipowners, 
though still holding for high freights, were more willing to fix 
steamers to load for a. week to come. Colliery owners were 
quoting firmly for large coals of all descriptions, while mer- 
chants had little to offer, and values were harder than they 
were a week ago. It was also stated that in cases where supplies 
seemed fairly plentiful, the tendency was to keep in hand 
whatever there was, as in all probability there will be at the end 
of the month an active call for any parcels about. In 
respect of smalls, they continued higher than _ ever, 
as much as 14s. being realised for best bunker kinds, and this 
was only obtainable in odd lots. Other smalls were also dearer; 
Monmouthshire coals were all firmly held. House coals main- 
tained a high price. Latest quotations :—Best Admiralty 
large steam, 18s. 6d. to 19s.; best seconds, 18s. to 18s. 3d.; 
seconds, 17s. 6d. to 18s.; ordinaries, 16s. 6d. to 17s.; best 
drys, 18s. to 18s. 6d.; ordinary drys, 16s. 6d. to 17s, 6d.; best 
washed nuts, 16s. to 17s.; seconds, 14s. 6d. to 15s. 6d.; best 
washed peas, 13s. to 14s. 6d.; seconds, 12s. to 13s.; best bunker 
smalls, 13s. 6d. to 14s.; best ordinaries, 12s, 6d. to 13s.; cargo 
smalls, lls, to 12s.; inferior smalls, 10s. 6d. to lls.; washed 
small, 12s. 6d. to 13s. 6d.; best Monmouthshire black vein, 
17s. 9d. to 18s.; ordinary Western Valley, 17s. to 17s. 6d.; 
best Eastern Valley, 16s. 3d. to 17s.; seconds, 15s. 6d. to 16s. 
Bituminous: Best household at pit, 19s. to 20s.; best ordinaries, 
16s. 6d. to 18s.; No.3 Rhondda large, 20s. to 20s. 6d.; brush, 


l6és. to 16s. 6d.; No. 3 smalls, 12s. to 12s. 6d.; No. 2 Rhondda 
large, 15s. 9d. to 16s. 3d.; through, 12s. 6d. to 13s.; No. 2 


small, 9s. 6d. to 10s. Patent fuel, 19s. 6d. to 20s. 6d. Coke: 
Special foundry, 24s. to 26s.; foundry, 18s. to 22s.; furnace, 
16s, to 17s. 6d. Pitwood, ex ship. 20s. 6d. to 21s. 
Newport (Mon.) Coals. 
The tonnage last week was again of a very substantial 


character, and gave every indication of a continuance. Most 
qualities of coal were in demand, large steam and smalls in par- 


ticular. Merchants were well placed and concessions were not 
so readily obtained as they were a week or so ago. Latest: 
Tonnage satisfactory. Buyers and_ sellers seemed to 


have completed arrangements up to the end of the month, when 
the strike is expected to start. There is still coal to be had in 
some quarters, but colliery owners are well booked. All sellers 
are quoting firmly. Smalls especially scarce and strong. House 
coals, patent fuel, and coke keep a hard position. Pitwood 
quiet and dull. Prices : Best Newport black vein large, 17s. 6d. 
to 17s. 9d.; Western Valley, 16s. 9d. to 17s. 3d.; 
Valley, 16s. to 16s. 9d.; other kinds 15s. 6d. to 15s, 9d.; best 
small, lls. to lls. 6d.; seconds, 10s. 3d. to 10s. 9d.; inferiors, 
9s. 6d. to 10s. Bituminous: Best household, 17s. 6d. to 
18s. 6d.; seconds, l6s. to 17s.; Patent fuel, 19s. to 19s. 6d. 








to the inevitable signs of an alteration. The chief of these was 
in the irregularity which set in. It was slight, except to the 
more observant eye, but to the old men it carried conviction. 
So long as the trade pendulum maintained its even beat all 
was well. but day after day it began to waver, and the verdict 
of the wiser was that we were nearing the “ beginning of the end.” 
Mid-week it was noticeable that important liners were seeking 
supplies from other quarters than Wales, and were freely ex- 
pressing their fears that it was imperative todoso, as the strike 
seemed to be a foregone conclusion. It was stated on ’Change | 
that large contracts had been made with America, and with 
Yorkshire, and though not official it was added that Wales 
had lost important customers. It was satisfactory to find 
that the Welsh colliery owners were not dismayed. Their 





assured of a long run of remuneative work. 


up, and this has hurried belated buyers to action. 


Coke: Foundry, 18s. to 21s.; furnace, I6s. to 17s. Pitwood, 
20s. 6d. to 21s. 


Swansea Coal. 

The coal trade has again been substantial and active, 
and the chief difficulty that has arisen has been experienced by 
sellers of Swansea large coal in getting relief of empties in order 
to keep their pitsin full operation. Mid-week: Little alteration 
in anthracite from last report. Swansea Valley large is governed 
by the supply of tonnage, which temporarily is scarce. For 


immediate delivery lower prices are being asked. Red vein firm. | 


French and German nuts a little weaker. Peas and beans scarce. 
rubbly culm better. Steam cvai market exceptionally strong. 


Latest: Best anthracite large, 22s. to 24s. net ; seconds, malting | 


large, 20s. 6d. to 22s. net; big vein, 17s. 6d. to 19s., less 2}; 
red vein, 17s. 6d. to 17s. 9d., less 2 Machine-made cobbles, 
22s. to 24s. 6d. net ; Paris nuts, 24s. to 27s. net; French nuts, 
same ; German nuts, same ; beans, 22s. to 23s. 6d. net : machine 
made large peas, 12s. to 13s. 6d. net; rubbly culm, 5s. 6d. to 
6s., less 2 duff, 4s. 3d. to 5s. net. 

19s. 6d. to 21s. 6d., less 24 ; seconds, 18s. 6d. to 19s. 6d., less 24 ; 
bunkers, 13s. to 16s., less 2}; small, 9s. 6d. to 10s. 6d., less 2}. 
Bituminous: No. 3 Rhondda large, 19s. 6d. to 20s. 6d., less 24 ; 
through, 14s. 3d. to 15s. 3d., less 24; small, Ils. 6d. to 12s. 
Patent fuel, 16s. 6d. to 17s., less 2 


Iron and Steel. 
The Dowlais Works last week were 
time, and the output was in consequence very large. 


employed full 
The 


blast furnaces, Siemens and Bessemer, were working on urgent | 


orders, and the Goat Mill turned out steel sleepers, tin bar, and 
steel rails of heavy section. In the Big Mill fishplates, colliery 


rails, props, and angles were turned out, and the repairing and | 


locomotive shops were kept fully employed. Latest quotations : 
Pig iron, hematite mixed numbers, 63s. 103d. cash; 64s. 14d. 
one month; Middlesbrough, 49s. 2d. cash; 49s. 5d. month ; 
Scotch, 55s. 44d. cash; 55s. 7d. one month. Welsh hemat.te, 
70s. to 71s. delivered; East Coast hematite, 70s. c.i.f. 
Steel bars, Siemens, 5s.; Bessemer, £5 2s. 6d. 
Rails : 
£7 10s. Rubio ore, Newport, Mon., 20s. to 21s. Copper, 
£62 8s. 9d. cash ; £62 12s. 6d. three months. Lead: English, 
£16 16s. 3d.; Spanish, £15 16s. 3d. Spelter, £26 15s. per ton. 


£5 


Tin-plate. 


In the possibility of the stoppage of the tin-plate works | 


Eastern | 


Steam coal: Best large, | 


Heavy sections, £5 12s. 6d. to £5 15s.; light, £6 4s. to | 


city much material is under contract for delivery. The work 
includes apartment houses, lofts, hospital work, church work 
and office building. A twenty-storey building will take 2000 tons 
at Twenty-first and Fourth-avenue, and 3500 tons will go into 
a building on Forty-second-street and Seventh-avenue. Several 
large electrification projects promise to absorb a great deal 
of copper. The statistical position of the metal has not been 
better than for several years. 


New York, February 14th, 1912. 

The unfilled orders of the United States Steel Corporation on 
January 31st were 5,379,721 tons, which is the largest figure 
since March, 1910, and double the unfilled tonnage at the lowest 
point, which was December, 1910, when the tonnage was 
2,374,757 tons. The latest local order is for 2500 tons for the 
Bellevue Hospital, which is only one of a number that has 
recently been placed in this city. A large foundry company 
has a contract to furnish 25,000 tons of pipe for use in Chicago, 
New inquiries for structural steel are daily awaited for local and 
western constructional work. The delay is due to a shaded 
advance which makers are demanding. All the larger steel 
mills are running closer to capacity than for perhaps a year. An 
electric power plant at 20Ist-street is in the market for 14,000 
tons of steel. Every indication points to a larger demand 
during the latter part of the month and early in March. The 
heavy demand for pipe for water, gas, and other purposes is a 
feature in the market at thistime. ‘These demands have stimu- 
lated the low grade iron markets. European inquiries are on 
the market for 15,000 tons of iron. In bars and sheets there is 
a larger distribution, while the car builders are requesting 
prompt deliveries on specifications placed a few weeks ago. 
Tin-plate mills are making an excellent record for output, and 
blast furnace capacity is on the increase. The copper interests 
are looking for a further advance. ‘To-day the price is 14.50 
dols. The supply available is light. Domestic consumers will 
probably soon be in the market. The surplus of 66,000,000 
| pounds amounts to about two weeks’ supply. 











CATALOGUES. 





A NEw catalogue dealing with switchgear has been forwarded 
| to us by the British Westinghouse Company, of Trafford Park, 
Manchester. The company has issued this publication with the 
object of rendering it possible for its clients to estimate closely 
for switchboards of all sizes and for all purposes. The scheme 
adopted is a novel one, and it is anticipated that once the under- 
lying principle has been grasped much benefit will be derived 
from the system adopted. For convenience when estimating, 
the catalogue has been divided into various sections, according 
to the functions of the panels. At the date of issue there are 
| eight such sections, these being as fo lows :—Section I., direct- 
| current motor panels, 650 volts; Section II., alternating- 
| current motor panels, 650 volts; Section III., direct-current 
| generator panels, 650 volts; Section IV., alternating current 
| generator panels, 650 volts; Section V., direct-current feeder 
panels, 650 volts ; Section VI., alternating-current feeder panels, 
650 volts ; Section VII., alternating-current motor panels, 3300 
| volts; Section VIII., bus bars (650 volts) and miscellaneous 
| panel fittings. 
THe UNDERFEED STOKER Company, Limited, Coventry House, 
| South-place, E.C.—This is an extensive and well illustrated 
| catalogue descriptive of mechanical underfeed stokers with 
mechanical draught. It deals with a stoker which feeds the 
coal underneath the fire, and is suitable for all types of boilers 
and furnaces. The advantages claimed for this stoker are that 
smoke is eliminated even with the most highly bituminous coals ; 
economy is increased from 10 to 30 per cent.; the capacity of the 
boiler is increased and its life prolonged ; inferior slack coals 
are burned at higher ratings and with high efficiency, and 
Jabour is saved. The principle of this underfeed stoker is clearly 
| set forth. The catalogue contains many illustrations showing 
these stokers in use in many power stations in various parts. 
Some interesting information is included concerning mechanical 
draught, and also the use of heated air. Altogether the cata- 
logue constitutes an excellent production, and should interest 
all associated with steam-raising plants. 

A. GALLENKAMP AND Co., Limited, 19 and 21, Sun-street, 
Finsbury-square, E.C.—A large and well bound catalogue contain- 
ing over 800 pages has reached us. It deals with chemical appara- 
tus, balances, and graduated instruments, and should appeal to 
all engaged in chemical pursuits. The catalogue covers a very 
wide field, and no attempt can be made to refer to the many 
| things it deals with. It is worthy of mention that an excellent 

index is provided, with the aid of which any reference can 
readily be found. 

Tse BAKER O11 SEPARATOR Company, Limited, Union Works, 
Hunslet, Leeds.—A pamphlet forwarded to us by this firm con- 
tains a great deal of information concerning the separation of oil 
from steam. A rapid perusal of this little publication is suffi- 
cient to indicate that the firm has paid much attention to the 

| design of oil separators, and we can confidently say that the 
pamphlet will appeal to power-house engineers and other users 
of steam. 


threatened by the strike of the coal trade, it was stated in Swan- | 


sea and districts last week that makers were disinclined to quote 
until a definite step has been taken. The trade is in good con- 
dition and prices well maintained. Latest: Harbour Trust 
returns :—Received from works during week, 149,450 boxes ; 
shipped during week 167,408 boxes ; stocks remaining at docks, 
189,309 boxes. Quotations: Ordinary plates, 13s. 104d. to 
14s.; C.A. roofing sheets, 30 g., £10 10s. to £10 15s.; galvanised 
sheets, 24 g., £11 5s. to £11 7s. 6d. per ton; big sheets for gal- 
vanising, 30 g., £8 15s. to £9. Block tin, £194 cash; £191 
three months. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, February 7th. 


A LARGE amount of business has been transacted during the 
past week for all manner of construction, covering railroad 
work, shipbuilding and general construction work in the larger 
cities. The placing of this business has enabled some makers 
to decline offers of business at heretofore bottom prices. It 
is known that orders for 30,000 tons of plates and shapes were 
declined this week. The shipyards of the country are now 
in the market for 85,000 tons of plates and shapes, all of which 
will be placed very soon. The Delaware River shipyards will 
probably secure the bulk of this work. A number of coastwise 
vessels will be built for operation on both the Atlantic and 
Pacific coasts. Fresh inquiries for shipbuilding are soon to 
be presented ; much new work is in sight for the lake yards, 
some of it coming from the Standard Oil Company. The 
subway builders have already contracted for 45,000 tons of 
subway steel. Orders for rails now under inquiry total 
some 60,000 tons. Pig iron is at last hardening, and inquiries 
this week denote some heavy buying at an early day. Pipe 
ironfounders have contracted from Southern furnaces for 
60,000 tons of Nos. 2, 3, and 4 iron. Much pipe line work is 
projected forethe coming summer, and the pipe foundries are 

The coke industry 
Prices have moved 


is also sharing in the general activity. 
In this 





| PERSONAL AND BUSINESS ANNOUNCEMENTS. 


ARTHUR ADDINSELL AND Co., chartered accountants, have 
removed to new offices, No. 7, Martin’s-lane, Cannon-street, E.C. 


ALFRED HERBERT, Limited, will on March Ist next remove 
its Calcutta office from 4, Hare-street, to 26, Waterloo-street, 
to which latter address all communications should now be sent. 

Mr. C. P. Hoaea, M. Inst. C.E., senior partner of Messrs. 
Crouch, Hogg and Easton, civil engineers, Glasgow, has been 
appointed consulting engineer in connection with the proposed 
extensive additions to and improvements of the Aberdeen 
waterworks, estimated to cost, it is said, upwards of £500,000. 

Tue Sandycroft Foundry Company, Limited, of Sandycroft, 
near Chester, asks us to state that the General Electric Company, 
of New York, has acquired from it the sole right to manufac- 
ture and sell in the United States of America and its colonies 
and dependencies, Cascade motors of the Sandycroft-Hunt 
patented type. 
| THE board of directors of the Globe Pneumatic Engineering 
| Company, Limited, have elected as chairman Mr. F. W. F. 
| Clark, of Glen Caladh Castle, Argyllshire, and Caxton House, 

Westminster, in place of Mr. 8. N. Griffiths, who has retired 

in Mr. Clark’s favour. Mr. Clark’s father, the late Mr. Robert 
| Ingham Clark, was founder and first chairman of this company. 
| Mr. Griffiths retains his seat on the board as vice-chairman. 

| Ow1ne to the rapid development of the business of David 
| Brown and Sons (Huddersfield), Limited, the existing capital 
of the company has been found insufficient for its requirements,. 
and it has been decided to form a new company under the same 
name, with an increased capital, for the purpose of taking over 
and working the undertaking. Messrs. Francis EK. and Perey 
Brown will continue as heretofore to manage the business. 
The share capital is £150,000, divided into 100,000 ordinary 
shares of £1 each, and 50,000 6 per cent. cumulative preference 
shares of £1 each. Powers are also taken to issue £25,000 
worth of 44 per cent. first mortgage debenture stock. All 
the ordinary shares and 15,000 of the preference shares are to 
be taken in part payment of the purchase prices and the £25,000 
44 per cent. debentures and 35,000 6 per cent. preference shares 
are now offered for subscription. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &ec. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

Activiry at the mills and factories has continued 
strong during the week, inland as well as foreign demand being 
satisfactory, both for raw and for finished iron. Here and 
there advances in quotations have taken place. From the 
Siegerland iron ore market fair accounts are returned, deliveries 
being extensive; the restriction in output no longer exists. 
For sales in the secuud quarter of this year a rise of M. 6 per 
ten tons was resolved upon by the Siegerland Iron Ore Conven- 
tion for raw spathose ore, and M. 10 per ten tons for roasted 
ditto, quotations thus being M. 12.20 for the first and M. 17.50 
for the last named quality. A sound business is reported 
in semi-finished steel, and the plate mills are said to contemplate 
a rise in prices for the second quarter. Girders also tend 
upwards, and light section rails meet with an animated request. 
Both inland and foreign business in raw bars is exceedingly 
brisk. Good accounts come in from the plate trade, both heavy 
and light sorts meeting with active demand; the Union of 
Heavy Plate Mills on the 15th inst. advanced quotations M. 3 p.t. 
For sheets M. 140 to M. 145 p.t. is generally quoted. Com- 
paratively few fresh orders are coming in for pipes, but the 
mills are well occupied on orders previously booked. 


List Prices. 

The following are the current list rates per ton, free 
at works :—Raw spathose iron ore, M. 12.20; roasted ditto, 
M. 17.50; Nassau red iron ore, 50 per cent. contents, M. 14.50 
p-t.; spiegeleisen, 10 to 12 per cent. grade, M. 72; white forge 
pig, M. 62; iron for steel making, M. 64 to M. 66; in some 
instances M. 67 ; German Bessemer, M. 74.50; German foundry 
pig, No. 1, M. 70.50; No. 3, M. 67.50; German hematite, 
M. 74.50; common basic bars, M. 112 to M. 115; iron bars, 
M. 132 to M. 135; basic hoops, M. 132.50 to M. 137.50; steel 
plates for boiler making purposes, M. 140 to M. 142; sheets, 
M. 140 to M. 145; drawn iron or steel wire, M. 122, 50. 


The Steel Convention. 

Sales of the Steel Convention in January of this year 
were 478,587 t., as compared with 458,275 t. in December, and 
404,479 t. in January, 1911. Of the above named quantity, 
182,568 t. were semi-finished steel, as compared with 175,089 t. 
in December, and 140,253 t. in January, 1911; railway material, 
177,310 t., as compared with 170,547 t. in December, and 
161,056 t. in January, 1911; sectional iron, 118,709 t., as com- 
pared with 122,630 t. in December, and 103,170 t. in January 
of 1911. 


The German Coal Market. 


A good business continues to be done in engine coal | 


and in coke. ‘The Coal Syndicate, in answer to a request of 
the Pig Iron Convention, resolved to grant an export bounty 
of M. 1.50 p.t. for sales up to June 30th of this year. In addition 





to an advance in prices, contemplated by the Coal Syndicate | 


for April Ist, the colliers’ wages are going to be raised. De- 
liveries of coal in Upper Silesia, both for local and foreign con- 
sumption, were extensive last week ; the sharp frosts have 
caused a strong increase in the demand for house fuel, and prices 
are strong. Average daiiy deliveries during the last two weeks 
of January were 10,830 t. for the Upper Silesian district, as 
compared with 8015 t. in the same period last year. 
M. 0.50 p.t. has been resolved upon, from April Ist, for all 


will meet with a rise of M. 0.20 p.t. only. 


Austria-Hungary. 

Good trade was reported last week in iron and steel, 
and prices have been inclined to rise. On the 6th inst. an 
immediate advance of 1 crown 50 heller was agreed upon for 
bars and heavy plates. Employment has remained tolerably 
active during the week, and prospects are slowly improving. 
Coal and coke have been in very good call during the last few 
weeks, and a good deal of firmness is shown in quotations. 


Strong Tone in Belgium. 

An active trade has been done in nearly all the prin- 
cipal departments of the iron and steel industry; the mills 
are fully occupied, and have prospects of remaining so, for orders 
come in regularly. In the bar trade a quieting down was felt 
quite recently ; export rates are £5 8s. to £5 9s. p.t., while 
for inland demand 140f. to 146f. p.t for basic bars, and 147f. 
to 150f. p.t. for iron bars is generally quoted. Considerable 
briskness has been felt in wire rods, prices having advanced 
to £5 16s. and £5 18s. p.t. f.o.b. Antwerp, or 150f. p.t. for inland 
consumption. Plates are exceedingly,firm at the average price 
of £6 6s. p.t. for heavy sorts, £6 10s. to £6 12s. for fin. plates, 
and £6 17s. for y;in. sorts. Rails continue very brisk, light 
sections being especially well inquired for. Inland and foreign 
demand for girders is strong and increasing, and an advance 
in prices is generally anticipated. Inland consumption in 
semi-finished steel has been exceedingly strong of late, and exports 
have been somewhat neglected on that account. Though 
comparatively little is being done in crude iron at the present 
moment, prices show much stiffness ; Charleroi forge pig stands 
at 64f. p.t.; basic, 70f. to 71f. p.t., free place of consumption. 
The strike in the Borinage has caused a scarcity in some sorts 
of coal, and purchasers have been compelled to pay advanced 
rates. On the 15th inst. the colliers on strike resumed work. 
Official statements show that the Belgian output in coal during 
1911 was 802,000 t. less than in the year before, which may 
partly be due to the regulation of the working hours, for the 
number of colliers increased by 1629. In 1911, 142,576 men 
were employed, as compared with 140,947 in the year before. 
Total output was 23,125,140 t. for 1911, as compared with 
23,927,230 t. in 1910; stocks amounted to 686,290 t. at the 
end of December, as compared with 829,300 t. at the same 
period in 1910. 





JUNIOR INSTITUTION OF ENGINEERS : ANNUAL DinnER.—The 
twenty-eighth annual dinner of this Institution was held last 
Saturday evening at the Hotel Cecil, London. The President 
of the Institution, Commendatore G. Marconi, occupied the 
chair, and was supported by Vice-Admiral Sir H. B. Jackson, 
(commanding the Royal Naval War College, Portsmouth), 
Engineer Vice-Admiral Sir Henry J. Oram, Sir George Greenhill, 
Professor John Perry, Count Albiz (managing director of the 
Spanish Marconi Company), Mr. W. B. Bryan, of the Metro- 
politan Water Board, and other gentlemen. Wireless tele- 
graphy was naturally the uppermost feature of the various 
speeches. Professor Perry, in proposing the toast of ‘“ Electrical 
Intercommunication,” said he thought it was a great pity that 
the poets knew nothing about electricity or modern engineering. 
Even to a poet the fact that a wireless message could be received 
by a ship labouring in all the turmoil of a storm would appeal 
more than anything else. The president, in his reply, 
dwelt on the subject of interference, and said that the extended 
use of wireless in the future would depend on the facility with 
which a number of high-powered stations could be worked 
in one vicinity without mutual interference. The interference 
of ship with ship was not, so far, very serious. During the even- 
ing - Walter T. Dunn was presented with an illuminated 
address and a cheque, in recognition of his twenty-seven years 
of secretaryship. ; 


| do not pick up the carbonaceous matter deposited in the flues 
| of the generator by the water gas, and as a result practically 


A rise of | 


; : ‘ 7 : “~ | generator is shown at F. 
sorts of coal, with the exception of inferior small coal, which | ry 


| January 3lst, 1912. 
| 


| expanded into the covers. 





BRITISH PATENT SPECIFICATIONS. 


When an ¢ tion is comm ted from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent- ~ Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the 
end of the abridgment is the date of the adverti. t of the pt 
of the complete specification. 

Any person may on any of the gi mentioned in the Acts, within 
two months of the date given at the end of the abridgment; give notice at 
the Patent-office of oppesition to the grant of the Patent. 














STEAM GENERATORS. 


3024. February 6th, 1911.—ImpROVEMENTS RELATING TO THE 
HEATING OF STEAM GENERATORS IN CONNECTION WITH 
WaTER GAS PRODUCERS AND TO THE PREVENTION OF 
Smoke, Frederic Thuman, 38, Victoria-street, Westminster. 

A, B, and C are respectively the generator, carburetter, and 
superheater of an ordinary carburetted water gas set. In such 
an apparatus water gas and waste products are produced alter- 
nately. Both these items are at a high temperature, and are 
utilised for the generation of steam. The invention consists 


N° 3024 





in providing a separate generator for the water gas and another 
to run on the waste products. In this way the waste products 


smokeless working is secured. The water gas generator is 
shown at D. The gas, after giving up its heat to the water in 
this generator, is withdrawn at the seal E. The waste product 
The waste products escape at the stack 
G. Both generators are connected to the steam drum H.— 


CONDENSERS AND FEED-WATER HEATERS. 


6308. March 13th, 1911.—ImpROVEMENTS IN FEED-WATER 
Heaters FoR Borers, Paolo Mejani, of 6, Via Entella, 
Chiavari, Italy. 

A cylindrical vessel closed at each end by covers contains a 
number of spirally coiled tubes. The ends of these tubes are 
Caps A on the covers form chambers 
B, to which and from which the water to be heated is led and 
drawn away. Steam, live or exhaust, enters and leaves by the 


N°6308. - 





orifices C. D is a safety valve. The tubes are made smaller in 
diameter as the spirals decrease in diameter, so that the decreased 
velocity of the water compensates for the shorter length of the 
tube. The tubes are coiled as close as possible, and the passage- 
way in the centre of the innermost spiral is filled up with a closed 
tube E. In this way the steam is divided up into a number of 
fine spiral sheets, and it is claimed the maximum heating effect 
is thereby obtained from a given quantity of steam.—January 
31st, 1912. 


DYNAMOS AND MOTORS. 
28,263. December 15th, 1911.—Siemens Brothers Dynamo 


Works, Limited, of Caxton House, Westminster, 8.W. 
This invention relates to a control system which automati- 


N° 28, 263 






cally ensures the stable parallel working of synchronous and 


nected to the supply mains, and the windings of the rotor which 
is driven by the crank C are connected to the controller G. The 
stator windings of the synchronous generator B are connected 
to the supply mains, and the exciting winding on the rotor, 
which is driven by the crank D, is connected to the direct- 
current exciter H through the adjustable reesistance. The 
upper diagram shows the most suitable curves for the regulator. 
The ordinates represent the speed, the abscisse the load. 
Curve e refers to the asynchronous generator and throughout 
the range is above the curve f of the synchronous generator. 
The speed of all the prime movers is greatest at no load and 
steadily decreases as the load increases. It is also necessary 
that at or near no load the curves of the machines should inter- 
sect. If the governors fulfil these conditions a stable parallel 
running of the different machines is ensured. In order that with 
fluctuating loads the work shall be divided between the machines 
in a definite ratio, it is a necessary condition that the difference 
a between the ordinates corresponding to any given load shall 
be proportional to the slip at that load of the asynchronous 
machine, that is, shall be proportional to the load itself; the 
curves in this case must be straight lines. Centrifugal gover- 
nors or electrical relays or any other devices for regulating the 
transmission of energy to the prime movers can be used.— 
January 31st, 1912. 


SWITCH GEAR. 


19,392. August 30th, 1911.—ImMPROVEMENTS IN AND RELATING 
TO EXcESss-CURRENT SwitcHes, The Felten and Guille- 
aume Garlswerke Actien-Gesellschaft, of Mulheim-an- Rheine, 
Germany. 

Referring to the diagram A is the leading-out insualtor of an 
oil break switch, of which B is the magnet. The armature E 
can be set to operate at various strengths of current by means 
of the lever C. The armature E is connected by a spring F with 
a retarding mechanism H. With an excess current the arma- 
ture is attracted by the magnet, thus tensioning the spring F. 
The retarding mechanism runs down until the horizontally 
displaceable locking lever I leaves the pawl K, whereupon the 
spring F rotates the entire retarding mechanism about the point 
P and by the intermediary of the rod N opens the oil break 
switch. The point of time at which the locking lever I slides 
off the pawl K can be regulated by the lever D, by means of 
which the bearing block carrying the pawl K and rotatable 
about the pivot Q is adjusted. The screw L is fixed to the bear- 
ing block and prevents the pawl K from being pressed upwards 
by the action of the spring F. If the period for the running 


N° 19,392 
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down of the mechanism H is to be rendered dependent upon the 

excess current the simplest method of attaining this result is by 

inserting the screw G or some similarly acting device in the rear 
lever projection of the armature E. By this means when the 
armature is attracted the spring F is rendered completely 
inoperative and the mechanism H is caused to run down directly 
by the pressure exerted by the armature upon it by means of 
the screw G so that it can be rendered dependent upon the 
excess current. When the time adjustment is to be independent 
the screw G is preferably screwed into an inoperative part of th 

device. If the screw L is then removed from the bearing block, 
with a powerful magnetic attraction (on short-circuiting taking 
place, for example) the paw! K is able to oscillate freely upwards 
in overcoming the rearwardly jointed spring, whereby the 
locking lever I is released and the oil break switch at once 
opened. This provides a partially dependent time adjustment. 

If, however, the screw L remains in the position in which it is 

shown in the drawing even if short-circuiting takes place, 

sudden opening of the oil break switch is impossible.— 

January 31st, 1912. 

20,833. September 20th, 1911.—IwpRovEMENTs IN ReEGU- 
LATABLE ELrEctric ReEsisTANcEs, Albert Ernst Naumanr 
of An der Bille, 35, Hamburg-Billwdrder, Germany. 

This invention relates to electric resistances of the type 
wherein regulation of the resistance value is effected by varying 
the pressure applied to a series of resistance elements in contact 
with each other. One arrangement described in the specifica- 
tion is shown in the accompanying illustration, wherein cylin- 
drical resistance elements E with holes R at their ends are sus- 
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nded from an insulating support L by means of wire hangers 

, so that the elements E can swing and also rotate about their 
axes, the regulating pressure being applied as indicated by the 
arrows P. hen pressure is applied the elements rock through 
a very small angle, and on swinging they can rotate about their 
axes so that the friction between them is practically eliminated. 
The friction of the hangers at the bearings is very slight, the 
angle of movement being exceedingly small. This arrange- 





asynchronous alternating current generators. A is a three- 
phase asynchronous generator whose stator windings are con- 


ment may be modified by arranging the elements so that the 





series is inclined to the horizontal. ‘There are eleven othe 


illustrations.—January 3lst, 1912. 


PUMPING AND BLOWING MACHINERY. 


998 


2223. July 28th, 1911.—ImMPROVEMENTsS IN ‘TURBINE 


Chester. 


An outer casing A provided with covers has formed in it a 


number of guide passages B. A liner composed of four part 
C, D, E and F fits within the casing and forms inlet and outle 
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ports for each impeller. 
vided at each end of the casing. 


The water enters at J and leaves at K.—January 31st, 1912. 
TRANSMISSION OF POWER. 


9643. April 20th, 1911—IMPROVEMENTS IN 
Emil Bilitewski, of Patrken, near Gr. Purden, Germany. 


PuMPs, 
J. H. Page, of 10, Stanlow Villa, Ellesmore Port, and H. W 
Boultbee, of Silverne, Whitby, both in the County of | 


| 
| 
| 
| 


Somewhat similar pieces G H are pro- 
The liners and the end parts 
are formed with inwardly projecting flanges which fit down on 
and form a water-tight joint with the bosses of the impellers. 


FLY-WHEELS, 
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densing plant, pumps, compressors, &c. 


and its construction is obvious from the engraving. 
the balls is limited by a perforated plate. 


N922,89. 


w 





ae | 


t | 











side.—January 31st, 1912. 





SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 





1,013,860. 


POUND Mera Inoors, Ff. E. Canda, New York, 


of New Jersey.—Filed September 6th, 1911. 





This is a spokeless fly-wheel consisting of an internally- 


toothed ring A gearing with a wheel B. 
with a wheel C earried on the driven shaft. 


N° 9643 





wheel B and of the ring A are partially shrouded and the flanges 
thus formed are in contact. The fly-wheel is supported by the 
gear wheel B and a roller D engaging with the shrouding of the 
rim. Rollers E working on the side of the shrouding prevent 
end movement of the fly-wheel.—January 31st, 1912. 


MACHINE TOOLS AND SHOP APPLIANCES. 


3643. February 


13th, 1911.—ImMPROVEMENTS IN THE MANU- 
FACTURE OF 1 


CRANK SHAFTs, Christen Overgaard anc 


Aktielskabet Burmeister and Wains Maskin-og Skibsby- | 


ggeri, Copenhagen, Denmark. 


The improvements referred to in this specification relate to | 


the manner of cutting out the crank webs from the solid forging. 


N°3643. 








Fig 1. 











The crank shaft is arranged vertically in a pit, and is clamped in 
a circular rotatable table A in such a position that the crank pin 
to be machined is vertically over the axis of rotation of the table. 
The cutter head employed is shown in Fig. 2. It is provided 
with a number of lathe tools B and is rotated at the end of an 
arm C. Two cutter heads are embodied in the machine. The 
combined rotation of these cutters and of the table A results in 
the formation of the required crank from the solid blank. 
The edges of the webs can also be machined at the same setting 
of the work. The shaft is finished in an ordinary lathe.— 
January 31st, 1912. 


MISCELLANEOUS. 


22,893. October 17th, 1911.—ImpROVEMENTS IN VALVES, 


C. L. de W. Reader, of Hursley, near Winchester. 


The latter in turn gears 
The teeth of the 








| 
| 
| 
| 
| 
| 
| 
| 
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| and by separate end pieces, these plates being plates which are 

| to form outer layers of the composite ingot, the space into which 

| the metal is so cast including interlocking spaces in the ends 

| of the metal plates ; and permitting the molten metal to solidify, 

| and by the interlocking of the cast metal with the plates thus 
produced, causing the plates to follow the cast metal during 
its contraction. There are five claims. 


| 1,013,988. MertrHop ror UTtLisinc Spent Bark or ANALOGOUS 
| MATERIAL AS A FuEL, G. M. Conway, Milwaukee, Wis. 
Filed April 16th, 1910. 

This patent is for using bark, megass, and such like, by letting it 
| descend an inclined plane, in a hot chamber, passing the light 
| carburetted hydrogen gas that is freed from the burning fibrous 
| substance over an ignited bed of coal that is partitioned from 
| the inclined travelling sheet of fuel substance whereby the 
| light earburetted hydrogen gas is mingled with the rich earbou 


(93988) 


| 
| 
| 
| 
| 
| 
| 




















| liberated from the bed of coals and thus enriched to the proper 
degree of combustion, collecting the mingled hydrogen and 
| carbon gases in a chamber whereby they are properly mixed, 
[thereattr slightly confining, separating and superheating the 
| confined mixed gases in their travel, and admitting air to said 
| confined gases prior to their escape whereby the proper amount 
| of oxygen is supplied for perfect combustion. There is only 
| one claim. 


| 1,014,075. Vextcne Wueen Tire, J. H. Lorimer, Philadelphia, 
Pa.—Filed November 12th, 1906._-Renewed May 26th, 1911. 
There is a cogged composition rim fitted to the wheel. 





the spaces between the cogs are put coiled transverse steel 
springs. There are flitch plates at each side, and transverse 
bolts, as shown in the engraving. ‘There are five claims. 


1,014,368. Stream ConpEeNnsinc Apparatus, J. J. Brown, 
Elizabeth, N.J., assignor to Wheeler Condenser and Engi- 
neering Company, Carteret, N.J., a Corporation of New 
Jersey.—Filed July 14th, 1911. 





This is a multiple non-return valve intended for use in con- 





It is of the ball pattern 
The lift of 
The seating plate is 


reversible, being provided with conical valve seatings on each | 


METHOD OF AND APPARATUS FOR PRODUCING Com- 
f ey ae 
assignor to Chrome Steel Works, Chrome, N.J., a Corporation 
This patent is for a process of forming composite metal ingots 
consisting in casting molten metal to form an intermediate 
layer of the composite ingot into a space inclosed by plates 


| material into the bore holes. 


| 1,014,676. 


Into | 





This invention consists in the combination in a condensing 





oc 


a, 


1912 


Fes. 


apparatus, with a condenser, of a hot-well having compart. 
ments of different depths from and to which the water of con- 


} 1014368 








densation flows, and means for determining the flow of the water 
of condensation through the hot-well. ‘There are twelve claims. 


1,014,435. Sarery Vatve, J. Auld and J. Graham, Glasgow, 
Scotland.—Filed April 25th, 1911. 

This patent is for the combination of a valve casing having 

) an inlet and outlet port, a main valve for closing and affording 

| communication between the outlet and inlet ports, an auxiliary 








valve having a passage leading from the inlet port, and means 
adjacent to and operable upon the main valve, said means being 
affected by the opening of the auxiliary valve to increase the 
amount of opening of the main valve. There are five claims. 


AND CEMENTING 
Filed Septem- 


or SinKinG, LiInIne 
Legrand, Brussels, Belgium. 


1,014,656. Mertruop 
Suarrs, P. A. 

ber 16th, 1909. 
This invention consists in effect in sinking the shaft and 
simultaneously boring holes round it, the holes being made 


[1,014,656] 


A 


‘ 
‘ 











gradually deeper around the shaft, and cementing the soil 
in « spiral direction around the shaft by pouring the cementing 
There are three claims. 


Turee-Hicw Rout Min, C. L. Taylor, Alliances 
Ohio, assignor to the Morgan Engineering Company, Alliance 
Ohio.—Viled August 16th, 1909. 

This patent is for the method of applying to the middle roll 

a counterweight which will partly balance it. With this is 


{iorag76] 





can be shifted on 
There are eighteen 


that 
a shaft so as to assist the first counterweight. 


combined « second counterweight 


claims. 
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FEBRUARY. 


Machine Tools and Protection. 


Tue machine tool makers of America are 
eatly incensed by the proposal, embodied in the 
Underwood metal tariff schedule, to put machine tools 
onthe free import list. The proposition has already 
received the approval of the House of Representa- 
tives and is under the consideration of the Senate. 
Something had to be done, and done quickly, and there 
were influential meetings early in the month which 
decided how the measure was to be prevented from 
becoming law. British toolmakers are naturally 
interested in the result, for it would mean, as the 
Americans themselves are ready enough to admit, a 
great deal to them. Even with the enormous tariff 
against them a good many English tools go to America, 
and there can be no doubt at all that with the duty 
removed the Americans would be undersold on their 
own ground, and that British makers would find a 
good market in the United States. At least, that is 
how the Americans feel about it. They are obviously 
nervous, and far be it from us to say without reason. 
But there does not seem much likelihood of the mea- 
sure becoming law. The high price of American tools 
is due, so it is said, to high labour costs. Now the 
high labour costs are the result of the general legis- 
lation of past years. It would then, it is argued, be 
unfair to handicap the trade by removing the tariff 
which prevents the foreigner, who is not saddled with 
high labour costs, from getting on to the market. The 
argument is cogent, and we cannot encourage British 
toolmakers to expect at an early date a new free 
market in America, 


The Hamburg Metropolitan Railway. 


Untin a recent date the means of com- 
munication in Hamburg were quite inadequate 
for the requirements of an important seaport with 
nearly a million inhabitants. 
however, the town has gone rapidly ahead in this 
respect, the most recent advance in this direction 





In the last few years, | 


being the Overhead and Underground Railway, the | 


15th of the month, although it was not used for public 
traffic until to-day. Work was begun in July, 1906, 


first section of which was officially opened on the Of August 18th, 


salvage of A 3—another capable of lifting 450 tons 
is now under construction. Some people are pressing 
for the building of a vessel of the double pontoon 
type—probably because it is German—but there are 
reasons for believing that the German vessel has not 
proved an entire success. 


Civil Engineers’ Appointments Board. 


THE Institution of Civil Engineers has fre- 
quently been blamed for not doing sufficient for its 
members, and especially for not assisting those 
who are in need of it to find employment. The 
Council has now taken a step in the matter. It has 
constituted what it has termed an Appointments 
Board, consisting of Sir Alexander Binnie, Sir 
Alexander Kennedy, Lord Cowdray and Dr. Tudsbery. 
The purpose of this Board is to bring employers 
into touch with those seeking employment. It is 
proposed to keep a register of both, and to indicate 
to the first class those members of the other who 
appear best suited to fill the particular positions which 
are vacant. After putting the two in _ touch, 
the Board’s business will be at an end, and the 
parties will be left to make their own mutual arrange- 
ments. It is not proposed that the Board shall 
assume any responsibility. It will simply act as a 
go-between, and it will make a charge for doing so 
which will be sufficient to render the undertaking 
self-supporting. It will be interesting to see how the 
scheme works. The mechanism for carrying it into 
operation appears to have been carefully considered, 
and once the principle is admitted that it is the duty 
of an Institution to act as an Employment Bureau, 
the plan adopted—the establishment of practically 
a wholly independent ad hoc branch—is no doubt 
the wisest as well as the most convenient course to 
follow. 


Prussian Legislation and Monopolies. 


For the second time within recent years 
the Prussian Government has issued an Order with a 
view to checking the attempts to create monopolies 
in the electric industry for works in connection with 
electric overland power stations. The former Order, 
1910, demanded that the autho- 
rities should use their influence to permit free com- 


| petition in the construction of connections for power 


by a special company formed by Siemens and Halske | 


and the Allgemeine Elektrizitéts-Gesellschaft, with 
a capital of £750,000. The section now completed 
runs from the centre of the town to the north-eastern 
suburb of Barmbeck, and is being continued round 
the north of the town back to the starting place. 
Several branch lines from this circular railway are 


also projected. The total costs of actual construction, 


stations, and to prevent preference being given to 
individual firms with respect to the supply of work 
and materials. The object of the present Order, 


| which is dated February Ist, is to explain and amplify 


not including the purchase of land, are estimated | 


at about £2,300,000. The power is supplied by 
three dynamos, made by the Allgemeine Elektrizitits- 
Gesellschaft, of which for the present only one is 
required. It has a capacity of 2000 kilowatts, 
or 2500 horse-power at 3000 revolutions per minute. 
The second dynamo is of the same size, while the 
third is of double this capacity. The trains have 
a speed of 25 to 30 miles an hour, and are driven 
by continuous current derived from a rail at the side 
of the track. The entire journey round the town 
will be made in forty minutes. 


Loss of a Submarine. 


NEARLY a month ago the submarine A 3 | 


was sunk in the Spithead fairway, and she still lies 
at the bottom in eleven fathoms of water with her 
drowned crew aboard. The cause of her loss is not 
likely ever to be known with certainty. She and 
other submarines were out at practice with the parent 
ship Hazard, and whilst submerged she either ran 
across the Hazard’s bows or ran into her. She 
appears to have bumped along the ship and to have 
been ripped open by the propellers when she reached 
the stern. She sank instantly, and there is no fear 
to be entertained that her crew was imprisoned alive 
at the bottom, as has happened in other cases, for 
any time. The attempt to raise the little vessel was 
begun at once, but stormy weather made it impossible 
to act save for a few hours each day at slack tide. 
After continuing the work for some days with such 
appliances as were available the Admiralty trans- 
ferred the salvage to a private company, which 
brought a more complete equipment into service, 
but without success, and a few days ago the 
Dockyard authorities again assumed command of 
the operations. The absence of any special sal- 
vage craft has led to criticism of the Admiralty, 
and Mr. Churchill last week stated that besides 
the 270-ton salvage lighter which was completed 
last year—and which, we understand, is in use at the 





the previous one. It is not only directed against 
a direct monopoly, such as might arise from the esta- 
blishment of an exclusive right to construct the 
connections for power stations, but also against an 
indirect monopoly for one or several firms, which 
may arise as a result of agreements concluded, and 
which may thus have a prejudicial effect on free 
competition. It goes on to deal with the question 
as to how far it is legitimate to make the right to 
carry out such works dependent on the permission 
granted to the individual contractor. For the power 
stations consider in many cases that they are unable 
to dispense with an investigation into the efficiency 
of these contractors. The Order recognises the 
validity of this requirement on the part of the power 
stations, but only in so far as its aim is to grant a 
protection against bad work. The conditions under 
which the permission to do work is to be granted 
are dealt with in detail. The question of the deposit 
of a security is also dealt with, and a warning is 
given against employing only contractors domiciled 
in the place where the work is to be carried out. All 
restrictions placed on the freedom of obtaining lamps, 
motors and similar materials are declared to be 
reprehensible, the reason being that contractors 
need not fear that inferior goods will be supplied, 
as all materials must comply with a normal standard. 
Finally, the Order urges the authorities concerned 
to do all in their power to maintain free competition 
in this branch of industry and to refrain from lending 
any hand to any monopolising aspirations. 


The Jungfrau Railway. 


For many years past there has been in 
construction a railway which it is intended shall 
eventually have its terminus near the summit of the 
Jungfrau in the Bernese Oberland, at an altitude of 
over 13,600ft. This line, unlike most other moun- 





tain railways, is being made largely in tunnel, and | 


it has been the custom to throw the various portions 
of it open to traffic as soon as they have been com- 


| 
| 


in the proceedings was reached, the ridge connecting 
the Jungfrau with the neighbouring mountain, the 
Miineh, and known as the Jungfrau Joch, being 
pierced, at an elevation of 11,400ft. above sea level 
—the highest altitude as yet reached by any railway 
in Europe—by a side gallery driven from the main 
tunnel. It is intended to erect a station and observa- 
tion house about 180ft. above the point where this 
side gallery emerges from the mountain side, and 
these buildings—in contrast to those at Eismeer 
and Eiger-Wand, lower down the line, which are 
excavated from the solid rock—will be in the open 
air. It is impossible too highly to commend the 
ingenuity and perseverance of the Swiss engineers 
in their endeavours to obtain access to high peaks 
by railways or aerial ropeways—that now under 
construction to the summit of the Aiguille du Midi, 
near Chamonix, being an example of the latter— 
though there is much to be said against the injury 
to landscape which some of these undertakings 
occasion. The Jungfrau railway, however, cannot 
to the same extent be censured on this account, 
as so much of it is in tunnel. It is hoped to have 
the line working up to the Jungfrau Joch station 
by June. 


Aeronautics in Britain. 


one directly encouraging 
aeronautics, the other directly discouraging it, 
fall to the credit of the past month. As a 
means of popularising aeroplaning, the decision 
which has been come to, to form a flying ground at 
Harrow, within easy reach of London is worthy of 
record. An almost level tract of land, extending 
to some 380 acres, will within a few months’ time 
be cleared of all obstructions, and be provided with 
the requisite features of an aerodrome. The pro- 
moters are paying much attention to the needs of 
the amateur and experimentalist, but the fact that 
this scheme will provide an additional flying ground 
in the neighbourhood of London is, perhaps, more 
important, at least from the military point of view. 
On the other hand, the extensively signed petition 
which during the month was issued by the Inter- 
national Arbitration League can only be regarded 
as a deterrent. This document, to which we have 
already called attention, expresses the signatories’ 
desire that united action should be taken while there 
is yet time to bar the aeroplane as an instrument of 
war. We have already stated our opinion that the 
League apparently holds somewhat exaggerated 
ideas of the part which aircraft can play in warfare. 
We need only add here that if the military use of 
aeroplanes is abandoned, the progress of artificial 
flight will be deprived of its chief impetus, and its 
development rendered difficult, if not impossible. 
A matter of a different nature—Mr. Graham Gilmour’s 
death at Richmond on the 17th of the month—must 
also be recorded. This sad accident occurring to 
one who was regarded as a most careful and capable 
aviator can only emphasise once more that artificial 
flight has yet a very long distance to go before it 
becomes, if ever it does, a matter of common practices 


Two events, 


Prussian Water Bill. 


On February 19th the first reading of the 
new Prussian Water Bill was taken in the Lower 
House of the Prussian Diet, when its reception was 
so favourable that its passage with little or no altera- 
tion is practically certain. The Bill deals with the 
maintenance and development of waterways, irriga- 
iion, drainage, dams, floods, and the supply of water 
power—in fact, with all matters connected with 
inland waters in Prussia. It contains about 350 
sections, and will replace some 80 existing measures, 
and it is intended not only to fill up gaps in the exist- 
ing legislature on the subject, but also to introduce 
a uniform system throughout the entire country. 
The Bill divides the water-courses into three classes :— 
Class I., includes the large natural water-courses, 
which are the property of the State; Class II., 
the waterways of medium size; and Class IIT., the 
small streams which are in the hands of private 
owners. One of the most important enactments of 
the Bill would appear to be that dealing with the 
right of the public to use the waterways for various 
purposes; indeed, the owners of private streams 
may make practically what use of them they deem 
fit so long as the rights of other parties are not in- 
fringed. Thus, they may construct dams and other- 
wise raise or lower the surface of the water within 
the limitation mentioned. Few restrictions are 
placed upon the public use of waterways for the pur- 


pleted. Thus, for a long ime now, passengers have | pose of bathing, watering cattle, navigation, &c. 
been able to use the lower part of the line, the highest | With regard to the obligations of owners of water- 
station open at the present time being that at the | ways and of the property bordering thereon, it is 


Eismeer. 


On the 2lst of ihe month another stage | laid down that for Classes II. and III. associations 
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was brought up by the Council and discussed. The 
meeting was not big and it sat late, but there was 
still much left unsaid, and it is perhaps to be regretted 
that the debate was not adjourned so that the 
subject might have been more thoroughly thrashed 
out. However, as it is a matter which can only be 
settled definitely at an annual general meeting, there 
is something like a year in which the details may be 
discussed, and no doubt those who have anything really 
serious to say on the question will be able to put 
their views before the Council. Of one thing the 
meeting left no doubt, and that was that it supported 
the general principle of an entrance examination for 
graduates and associates. There are many details 
yet to be settled, but since the Council has made jt 
clear that it has no intention of altering in any way 
the existing qualfications, there is little doubt that 
they will be wisely conceived. 


Aeroplanes. 


THERE are two influences at work causing 
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there are moments when it is necessary they should 
put in overtime, and if this should be forbidden by 
law the consequences will be very serious for industry. 
The secretary of the Union des Industries Métal- 
lurgiques et Minéres has presented a very strong case 
against the Bill, in which he shows that if a ten 
hours’ working day were enforced it would be quite 
impossible for the engineering trades to withstand 
competition from Belgium and Germany, in which 
latter country there is no limitation whatever to the 
hours of labour. Before proceeding any further in 
the matter the Government has decided upon can- 
vassing all the different industries to see what effect 
a further limitation of the hours of labour is likely 
to have upon them. 


are to be formed, which interested parties may be 
compelled to join, for the purpose of carrying out 
the duties of drainage, irrigation, the construction 
of dams and for promoting navigation, &c., and for 
the purpose of maintaining the waterways and their 
banks. In the case of the large waterways of Class I., 
the maintenance is in the hands of the State. The 
Bill concludes with numerous police regulations for 
ensuring the effective working of the measure. 


Dover. 


THE reclamation work in connection with 
the new cross-Channel passenger station at Dover 
is nearing completion. The site chosen is near 
the root on the eastern side of the old Admiralty 
Pier, and in order to effect this reclamation a block- 
work retaining wall has been built, the foundation 
being laid upon the chalk bed, as was done in both 
the Prince of Wales Pier and the more recent break- 
waters enclosing the Admiralty Harbour. This wall 


Liverpool. 

LIVERPOOL is at present showing remarkable 
signs of activity. During the past month the Mersey 
Docks and Harbour Board decided to proceed with the 








will be completed during the ensuing season, and the 
area which it bounds is being filled up as the work 
advances by débris from the new road near the 
cliff. The station itself is estimated to cost 
£100,000, in addition to the reclamation, and although 


the contract has not been let, the drawings are in | sent : ipo. 
¢ | Municating with the existing Hornby Dock, and the 


east 


a very forward state. Owing to the certainty o 


settlement in the new-made ground, the station is | 
to be supported on reinforced concrete piles, some | 
few out of a total of 1200 having already been driven. 
The new station will accommodate four trains, and 
the platforms will be made to communicate with 
Four 
steamer berths in all are being provided, two being 
for general working, and one for coaling, whilst the 
The depth of water near the 
at 
L.W.O.S.T., while further out more than double that 


the steamer berths by means of covered ways. 


fourth will be a stand-by. 


shoreward end will not be less than 16ft. 


depth will be available. 


The Coal Crisis. 


THE position in the coal trade 


little prospect of an immediate settlement. 


few 
less. 


parties to meet him on Thursday, 22nd. What took 


place at that meeting in Downing-street or at subse- 
quent meetings is not fully known, but at a meeting | 


on Wednesday the Prime Minister made proposals 
that conferences should be held throughout the 
country to decide the terms of working of the minimum 
wage, and that if they failed the Government itself 
should settle the matter for each district. Sixty 


per cent. of the owners—as represented by output— 


agreed to these proposals, but the men rejected 
them entirely, and the open rupture, which had 
begun in Derbyshire on Monday, spread rapidly, and 
the strike will probably be in full swing when these 
notes are in the press. The hope that its duration may 
be limited lies almost solely with the men of the Eng- 
lish federated area, who are known to be satisfied in a 
great measure with the arrangements they have 
reached with their employers, and unwilling to strike. 
The real centre of disturbance is South Wales, where 
the men and masters are in irremediable opposition, 
the former clamouring for the unconditional minimum 
wage, and the latter insisting on the observance of 
the but recently signed agreement 


A Ten Hours’ Working Day. 


THE indifferent results that too frequently | 


follow upon the application of ‘social laws’’ do not 
deter the Socialist party in France from making 
further experiments in this direction. Every new 
restriction upon the liberty of the working classes is 
accompanied by increased charges upon capital; 
which fall indirectly upon the working men them- 
selves. Not only is the cost of living increased, but 
in many cases the advance in wages is illusory, since 
employers have been obliged to suppress the bonuses 
and other advantages they have been in the habit of 
according, with the result that the men occasionally 
find they are losers in the end. It is urged that the 
same thing will happen if Parliament passes the Bill 
in favour of a ten hours’ working day which has 
been under discussion during the month. At present 
the law fixes the working day at twelve hours. 
Under ordinary conditions the men do not work the 
full twelve hours, except in certain industries, but 


went 
rapidly from bad to worse in February, and the 
month closed with many thousands of men out and 
To 
follow the history of the dispute during the past 
weeks would be both troublesome and _ use- 

There has been a continual succession of 
meetings and conferences between the representatives 
of the owners and the men, but with no outcome 
that is worth recording. These meetings culminated 
in an invitation issued by the Prime Minister to both 


great new dock scheme with which our readers have 
been made familiar. This is.to cost over three millions 
sterling, and will, when completed, serve to accommo- 
date the largest vessels that are likely to be built for 
some time to come. It will include a dock of about 40 
| acres area and two locks, one with a length of 45ft., com- 


| the sudden bound of public feeling which has mani- 
| fested itself in France during the month in favour of 
|ecreating a vast flotilla of military aeroplanes. In 
ithe first place, the new industry is suffering from a 
severe depression, due to a lack of business, for, 
apart from the military requirements, which are 
|limited through want of sufficient funds, there is 
very little scope for the present type of flying 
/machines. So long as meetings were organised with 





| other 870ft. long, with an entrance 130ft. wide open- 
ing to the river itself. At high tide with the gates 
open the available length of this dock will be 1100ft. 
In addition to the above it was announced at a meeting | big prizes there were plenty of people ready to 
of the Dock Board held on February 22nd that the | speculate in the purchase of aeroplanes on the chance 
North Dockyard at Bootle had been leased to the | of securing a share of the money distributed by pro- 
great Belfast firm of Harland and Wolff for a period | ™oters, but now the opportunities for taking part in 
of sixty years. On this site it is intended to erect an | contests are very restricted, the speculative character 
up-to-date ship repairing shop. It is not a matter for | Of the new movement has disappeared, and there 
surprise that Lord Pirrie has taken this step, for he is | 18, unfortunately, no prospect yet awhile of its 
prominently associated with the control of many being replaced by a demand for machines for 
important lines of steamers, including the White Sporting or private uses. The limitations of the 
Star, P.S.N. Company, Elder, Dempster, and Lamport | existing types of aeroplanes are now sufficiently 
and Holt, all of which make use of the Lancashire | known to deter amateurs from buying them, and 
port. The North Dockyard covers about 4 acres. there is very little chance of anything being done 
It is situated outside of the actual dock company’s Until the flying machine has been considerably im- 


estate, and is opposite to the entrance of the Carrier’s Proved, which can obviously only be effected by 
Dock. introducing new principles of design and construc- 


tion. Meanwhile, the aeroplane, if unsuited to be 
placed in the hands of the ordinary amateur, has 
given sufficient proof of its military value to justify 
an extensive employment, and in view of the sums 
that have been voted in Germany for the purchase 
of such air-craft, the French have come to the 
conclusion that the only way of endowing the 
army with a sufficiently large fleet, and at the same 
| time preventing the industry from stagnating, is to 
ope: a national subscription for supplying the army 
| with suitable machines. It is proposed that each of 
the large towns as well as each department shall 
present the army with what is now called an 
| **avion,” and this patriotic sentiment has extended 
to the colleges and other educational institutions, 
which are raising subscriptions for the purchase of 
military aeroplanes. Makers of these machines may 
therefore hope to find themselves before long with 
plenty of work. 


The French Naval Programme. 


THE programme of French naval construc- 
tion for the next eight years has been voted by the 
Chamber of Deputies with a unanimity that points 
to a great change having taken place in public feeling 
towards the marine. The absence of a settled 
policy, and the want of organisation in the executive 
departments, whereby public funds were hopelessly 
squandered, had the effect of rendering everything 
appertaining to that office an object of suspicion ; 
but since M. Delcassé took charge of it the various 
departments have been brought into something like 
order, and economy is being effected in every 
direction. Moreover, the policy of employing battle- 
ships as the first line of defence is now generally 
accepted, and the only question debated the 
expediency of following England in the construction 
of battleship cruisers. During the present year it 
has been decided to put three battleships on the |The Thames Cruisers. 
stocks, of which one is to replace the _ ill-fated | 
Liberté, and the building of ten other battleships | Tar Thames Ironworks is she 
will be spread over the next five years, so that the | the order for the two unarmoured cruisers, and it is 
whole programme will be entirely completed by | © be feared their prospects of getting them are not 

| of the rosiest. The late t effort to save the : hip- 


1919. The total expenditure upon the new pro- ics alias 

gramme, including half a dozen scouts and other | building industry of London has been made by a 
smaller vessels, will be 1,405,000,000f. Although | number of mayors who waited on Mr. Churchill on 
the private shipbuilding yards have given abundant | Tuesday and pointed out to him what they believed 


| proof of their ability to build battleships for foreign | WOuld be the fearful consequences if Canning Town 
the home Government has so far | id not get the order. The First Lord was sympa- 


Governments, F 

refused to seek their assistance on account of | thetic, but the ultimate point to which hecould go 
|the opposition of the Socialist party, which | W@S to promise to get the order for the Thames if 
|aims at monopolising the work in the arsenals before the evcning of March 1 5th the works eee, EC 
|where the Socialist influence is more strongly constituted on a sound financial basis,’’ are put under 
ay | the best expert control and management to the 


exerted than elsewhere. M. Delcassé has, however, | “© 4 : 
decided to order one of the battleships this year satisfaction of the Admiralty, and are prepared to 
from a private firm, and if the experiment is satis- fulfil the specification at a price of £280,000 per 
factory the practice of calling upon the private vessel. This does not take the matter much further 
shipyards will probably be extended, if only as a than it has been for the last month or more 
means of checking the onerous charges of the | Rumour has it that another Northern firm has been 
arsenals. invited to interest itself in the famous old yard, but 
apparently without effect, and it is difficult to see 
from what quarter help can come within the next 
fortnight. Apparently all talk of the nine hours 
day has been dropped—at least nothing has been 
heard of it during the month, but in its place the 
outrageous and c:refully veiled threat has been made 
that if the order is not placed on the Thames the 
men will not allow them to be placed anywhere. We 
do not believe that folly will go to such ext emes, 
and we are sure that the Admiralty will not be 
deterred from doing what it believes to be right by 


1s 


is still without 





The Institution of Mechanical Engineers. 


EVERYONE knew that sooner or later the 
other institutions would follow in the footsteps of the 
Civils and make the lower stages of membership 
hang upon an examination. The Electricals have de- 
cided to do it, the baby amongst engineering societies, 

he Institute of Metals, has hinted its intention to 
follow suit, and the Mechanicals have taken the 
preliminary steps in the same direction. On Friday, 








the 16th, at the annual general meeting the subject | any such threat. 
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EXPERIMENTS ON FIRE-BOXES, TUBES, AND 
STAYS. 
By ROBT. WEATHERBURN 
No. II.* 


Now, taking 400 deg. to 466 deg. Fah. found in the 
manner described in my last article to be the maxi- 
mum heat of the surface of the tube on the fire side 
_—inside—it will be necessary to demonstrate the me- 
chanical effort which the tubes exercise by expansion at 
that temperature, but the temperature of the surface 
of the tube which is touched by water—or. outside— 
being about 30 deg. to 40 deg. Fah. less the effort of 
the inside surface to expand will be hindered by that 
of the outside, or in plainer language, the effort of 
the higher temperature is partly trammeled by the 
lower one. Thus there appears no other ready solu- 
tion of the difficulty in appraising the temperature 
than taking the mean of the inside and outside, viz., 
385 deg. Fah. and obtaining the expansive effort at 
that figure, 

As a preliminary test of the expansion of copper | 
tubes under something approaching actual con- 
ditions was considered necessary, a lin. tube 11ft. 
long was fitted into a 4in. wrought iron tube, one end 
being secured and the other end being left free to 
expand through a gland. The 4in. pipe, represent- 
ing the barrel of the boiler, was connected by means 
of a steam pipe to a locomotive boiler, and in order to 








get the steam as nearly as possible at the same tempera- 
ture, a drain cock was fixed to the other end of the pipe. 
The pressure gauges were tested against each other 
at starting. The hot water was now admitted and 
allowed to escape slowly through the drain cock so as 
to keep the temperature as near that of the boiler | 
as possible, the pressure in both boiler and tube | 
being within a fraction the same. The 4in. pipe and | 
tube had been previously gauged for length when | 
cold. After admission of the hot water and _ the | 
attainment of 160 Ib. on the apparatus, the ends of 
the tube were plugged with felt so as to retain the | 
heat in the inside, and the temperature of the copper 
tube was taken. The copper by virtue of its superior | 
conductivity was first to expand, but was quickly | 
followed hy the outer pipe casing until the limit was | 


| 
| 
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Fig. 7—TEST FOR EXPANSION OF COPPER TUBE 


reached, the maximum expansion of the copper tube 
being xin. and the outer pipe }in.—Fig. 7 needs no 
further explanation, 

The method adopted for further testing consisted 
of using a vertical hydraulic ram used for testing 
springs—see Fig. 8—-on the end of which the tube 
was placed vertically. The ram was then pumped up 
about lin., the pressure registered in doing so fairly 
representing the weight of ram and friction of gland ; 
there being no leakage, the position was looked upon 
as normal. The tube was now secured with stirrup 
irons to the foundation casting, so that any expansion 
forced the ram in, thus causing pressure to be put on, 
which was shown on the gauge. Bars of iron were 
heated to a blood red and placed in the tube—which 
had been previously trammelled—and the expansion 
and force were noted. 

The results of these experiments are given in the 
following table, and although they are not in all cases 
in harmony, they are sufficient to demonstrate the 
forces produced in these tests. 

As some little difficulty was experienced in obtaining 
the actual temperature of the tubes, which raised a 
doubt as to the correctness of the results, resource 
was had to another plan, namely, that of heating the 
tube in a bath of oil, A dark mineral oil was selected 
whose flash-point was considerably over 500 deg., and 
this was put into a 6in. pipe placed endways on the 
ram, into which the copper tube was placed, secured 
as before with stirrup iron from above. 

The oil was then carefully heated to a temperature 


-_ 








* No. I. appeared February 23rd. 


| point of time or force in unison. 
| mum force has been reached by those through which 
| the greatest heat passes, the others with the rising 





of 370 deg., which is nearly the temperature of satur- 
ated steam at 160 1b. per square inch. The results 
both in expansion and in force exerted were practi- 
cally the same as in the previous experiment. 


TABLE I. 


Brass. | Copper. 
Igin. | 1fin. | 2in, | Igin. | fin. 





B.W.G. 12& 14/12 & 14/ 11&13/12&14/12&14 
Expansion rote fin. | fxin. b | fyin. qin. j,i. 
Lost by compression} yin. din. b _— goin. | yin. F 
2 le aa RP RS b 11ft. 1] ft. I1ft. iift. 
Amount of deflection} 14in. lhin. gin. 1jin. Zin. 
Energy ... . ldewt. 19ewt., lton | 6ewt. | 1 ton 


Weight to produce 
same deflection 
when tube is cold} liewt. | 30 cewt. | 25 ewt. | 2 cwt. 

Temperature, Fah., 
when heated .| 370 deg.| 370 deg. 370 deg.| 370 deg. 370 deg. 

| 


15 ewt. 











Nore.—1%in. copper tube bent lin. at start. 


We will now assume a boiler fitted with 200 tubes, 
l#in. diameter of 10 by 12 B.W.G., and I1ft. long. 
Now, as not more than two-thirds or, say, 130 will 
take up a maximum temperature of 400 deg. Fah., 
the others varying from 370 deg. to 390 deg., the 
expansion would then be proportional to the tem- 
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Fig. 8—-TEST FOR EXPANSION OF COPPER TUBE 


by the tubes in lengthening are happily neither in 
But when the maxi- 


temperature come into operation, but not at once. 
These laggard tubes being principally at the sides 
and bottom, experience greater resistance from their 
more stubborn surroundings, and therefore deflect to 
a greater extent than any others. Indeed, those 
nearest the sides and top, when such is rigidly 
fashioned, are under constant deflection while under 
steam. The expansion of the side tubes meeting 
with greater resistance places them under greater 


| compression, and they positively lose in length by an 


appreciable amount. 

The occasional varying and erratic route of the 
products of combustion causes great difference of 
temperature on the surface of the tube plate and also 
in the tubes, but as the latter are more sensitive in 
their action than the former, their force is expended 
earlier ; but after the local concentration of heat has 
reduced the resistance of the copper tube plate and 
caused it to expand more on the fire side, the tubes in 
this locality reassert themselves and straighten, thus 
producing the peculiar local bulging of the plate. 
Nor must it be supposed that the premature and 
irregular bending of the tubes is unproductive of 
injury, for it is at such places where sudden leakages 
take place, and those tubes which are the recipients 
of concentrated heat are also the first to contract, 
so that their action at times is anticipatory. More- 
over, when the local bulging out of the plate takes 
place and becomes a permanent set, the most pro- 
minent of those tubes which have aided in producing 
this effect too often become by virtue of the same 
process of premature contraction too short, and new 
tubes are then inserted, which with unimpaired energy 
add to the existing distortion. Something like an 
approximation to the forces acting when steam is up 
can now be obtained. 

Taking the expansion of iron at .0000066 of its 
own length per degree rise of temperature and the 
expansion of copper at .00001, the tubes being 11ft. 
long and the fire-box 6ft., and the boiler working at 
160 1b. per square inch above the atmospheric pres- 
sure—temperature of saturated steam at this pres- 
sure 370 deg. Fah.—then the tubes if allowed to ex- 
pand freely would lengthen .409in. Now the barrel 
will expand .272in. and the copper plates of the fire- 
box will expand .223in., whilst the iron only expands 
.148in., giving a difference of .075in., which should 
be subtracted from the expansion of the barrel— 
.272in.—in order to get the total increased distance 
between the two tube plates, namely, .197in. Now, 
calculating the deflection of the copper tube plate 
due to the difference of temperature on the 
two surfaces, which can be done by use of the follow- 


ing formula :—--Where R = radius, / = length on 
water surface, L = length on fire surface, t = thick- 
ness of plate, \ = length when cold, and d = deflec- 
tion, taking the fire side at 600 dey. Fah., the water 
side about 370 deg. Fah. gives a deflection of .6in.— 
this is assuming that the plate is free to take up this 
position—but as it is rigidly fixed at the edges the 
deflection due to this cause will probably not amount 
to more than .3in. This added to the increased dis- 
tance between the tube plate—.098in.—gives .398in., 
or very nearly the same as the tube would expand if 
free. 

The tubes of the extreme outside—say, 3in.—can 
only lengthen .098in. and the others as follows (see 
| Fig. 9) :— 


Zone A, width 3in. can expand free -19 

” > 9 4in. ” ” +25 

” Jy ” 3in. ” ” “31 

59. ll ae ee * is +37 
} ” E, ” Sin. ” ” 44 


” ” 8in. ” ” 49 
Therefore for about the first 10in. from the out- 

side edge the tubes will have deflected—as shown on 

table—if the tube is not allowed to expand yin. or 
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Fig. 9-ZONES OF TUBE PLATE 





| .3lin. the force exerted is sufficient to produce 
| deflection—and will consequently only exert 6 cwt. 
or 672 lb. thrust—as shown in table. The remaining 
| tubes will exert a force ranging from 1 ton—2240 lb.— 
| in the outer tubes to nothing in the centre ; therefore 
| it will give a fair average if all those in zone D are 
taken as exerting 2240 lb. push, and all those in zone 
| F and E as exerting no force. 
| The following table showing the decrease in tenacity 
| of copper with increase of heat, taken from experi- 
| ments made by Professor Thurston, will be of use in 
explaining the peculiar distortions which occur in 
copper tube plates at high temperatures, as also the 


| Teer od 
perature, so that when steam is raised in the boiler | P ‘ 
9 | those tubes the most favoured by draught will expand | ae eee ae ee 
| ‘ | nd - 
) | the soonest and the most, so that the forces me engre Take, for instance, a case of local bulging; the 


| cause may at once be traced to a combination of 
| circumstances, the primary one being the stubborn 
resistance of side stays pitched too near the flanges. 
Secondly, that the group of tubes contained in the 
area of the bulge have been slacked or less taut than 
their fellows. Thirdly, the condition of fire has been 
favourable to the delivery of a high concentrated 
heat on this portion of the tube plate, causing the tem- 
perature to rise much beyond the surroundings, as 
proved by the exceptional fusing of plugs in one place 
and their remaining intact in others. 

The greater loss of resistance of the copper at this 
point allows the expansive effort to have vent, and 
bulging is the result. The tube holes towards the 
apex of the bulge take a conical form. The ferrules 
and tubes which were previously tight become loose 
and sudden leaks occur. Often the tubes become too 
short, necessitating their removal. The putting in 
of bent tubes, however carefully performed, is no 
absolute preventive against distortion, but only a 
palliative. 

TABLE I].—Showing Loss of Tenacity of Copper with Increase of 
Temperature. 


Temperature, Tenacity in lb. Temperature, Tenacity in lb. 


deg. Fah. yer Sq. in. deg. Fah. ver sq. im. 
12 Ra “ 32,600 = = * 00 23,000 
re Sree 22,500 
| ee rr 22,000 
Se. oa OR ee ao i 21,500 
006. i RE ee Oe. co EER. eee 
ee Sm 
A SE ee ns, Oe OB: - 3. 
5... GE. ae CTO. cs 
C5. .. Se. .. .< - Bee... us 
SOR. sian, SE ss, fae, ed Re te 
OO... SE ses, caus ak Ue te 
RO 2 Se. x , SE... (EO 
Cae 2 3.2 SE z.. a... Cormereee 
ee emer 
ae | ee: | Se eememermme 
SOS =... FEO oe a ew 
580 23,500 


N.B.—The figures marked with asterisks are taken from 
Thurston’s “ Materials of Engineering.” The other figures are 
obtained by plotting the above on squared paper, and taking the 
intermediate points. 

Referring again to the table of the loss of resist- 
ance by heat of copper, the percentage of which 
between 600 deg. and 700 deg. of the tube plate would 
be approximately 34 per cent., which would tend to 
assist in distortion, but the enlargement of area 
of the tube plate between flanges is much more due to 
the repetitive operations of expanding by roller 
mandrils and ferruling. The bulging or bending of 
the tube plate whichever form it takes would be 
accelerated by such loss of resistance ; but it so happens 
that copper tubes are also affected by loss of resistance 
to the extent of 25 per cent. at 466 deg., and in their 
irregular attempts to expand suffer in length appre- 
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ciably, that is, shorten where the area of their action 
is limited and the locality offers resistance beyond 
or approximate to the force exercised. By reference 
to the Table No. 1 of the expansive force of tubes, it 
will be seen in every instance the tubes shortened 
when the temperature approached 400 deg. Now, 
when such tubes have become too short the custom 
of replacing them with new ones assists materially | 
—where the concentration of heat varies—in adding | 
still further to the distortion. The fracture of the 
tube plates at the side holes, as also along the top 
row of holes, as shown in Figs. 2, 3, and 9, is the 
result of several active influences, namely, rigidity of | 
smoke-box tube plate and action of the tube forces in | 
conjunction with the upward and horizontal expansion 
of the fire-box, and the buckling caused by excessive | 
expanding of tubes which enlarges the area between | 
the flanges. Take, for instance, the girder roof | 
stays of steel or iron fitted exactly to the curve of the | 
flanges of the tube plate and back plate of the fire-box, 


and firmly held thereto by the roof stay bolts, which | 


prevent the crown sheet from expanding to its full | 
ratio, and stiffen the bend of the tube plate as far as | 
the first row of tubes, so that the buckling action, | 
instead of diminishing gradually, ends abruptly at the | 
top row of the holes, causing it to fracture as shown. | 
The evil of exactly fitting roof stays to the curve | 
of flanges will thus be seen, and to counteract it and | 
to add more lifetime to a tube plate, the writer would | 
suggest that where girders are used they should be | 
fitted to the curve of the two flanges with the addition | 
of an underlying layer of thin strips of tin, so as to | 
obtain an accurate fit, but which strip should be | 
withdrawn when finally bolting on the girders, which | 
would allow the crown sheet expanding and also give | 
the feet of girders a proper and substantial hold- 
ing when hot, and thus prevent the vice-like grip 
which pertains to the old system. With the through | 
stayed fire-box crown, and with a generous allowance | 
between the first row of stays and the face of the tube | 
plate, such action only exists in a very modified form. 

The table of expansive forces—No. 1—with the 
rapid fall of end pressures after bending sets in is very | 
suggestive, and appears as a striking argument in 
favour of using bent tubes of copper or brass, if the | 
bends could be so arranged as to be all one way, 
say, downward, and to the same amount, and in no 
case to exceed }in., with the further provision that 
about 8ft. of the middle of tube be reduced to 15 or 
even 16 B.W.G.,* so that when expansion commences 
deflection would be accelerated at the reduced parts | 
‘and much less force would thus be exerted than would | 
otherwise be the case. Tubes when bent an inch | 
before being inserted still further bend by taking up | 
the expansion under heat, and thus droop consider- | 
ably in the middle, as may be seen from Table No. 3, | 
which shows the deflection for every increase of jgin. 
in length in an 11ft. tube, thus causing vibration under 
blast and an injurious hinge action. Now, as the | 
tubes wear mostly at the fire-box end and depreciate | 
but little towards the middle and smoke-box ends, the 
reduction as suggested in the thickness would be a 
decided advantage, as less camber or bend would be 
required and the danger of the tubes absolutely touch- 
ing one another and of breaking would be avoided to | 
a great extent. 
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THE USE OF BATTERIES ON ALTERNATING | 
CURRENT SYSTEMS. | 

No. IIL.+ | 

HAVING considered the various methods of using | 
storage batteries to equalise the load on an alternating- 
current generating plant, and having described the 
class of apparatus employed, we now propose to deal 
with the electrical equipment at the Gary Works of the 
Indiana Steel Company, where a very large buffer 
battery is employed. Before setting out to consider 
the electrical machinery, &c., however, it will per- | 
haps be advisable to say a word or two about the plant | 
in general. The site of this plant is at the extreme 
southern end of Lake Michigan, 26 miles from Chicago. 
It consists of about 10,000 acres, which were pre- | 
viously absolutely uninhabited and undeveloped. The | 
advantages found at this spot were lake transporta- | 
tion, cheap land, and splendid railway facilities. | 
The governing feature in the design was naturally 
economy of operation, and to this end great efforts 
were made to get the best possible facilities for trans- 
porting the material during the various stages of 
manufacture throughout the entire works. Electric 
motors have been put down in very large numbers 
and drive ore unloaders, ore bridges, car dumpers, 
bin filling cars, blast furnace skips, furnace 
skips, hot metal mixers, cranes of all sizes | 
and descriptions, open-hearth charging tables, ingot 
buggies, the main rolls of mills, rolling tables, lifting | 
tables, transfers, and a multitude of other machines 








* T bes never w-ar out in the middle, and only collapse through | 
accumulation of dirt. | 
+ No. II. appeared February 23rc 
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| driven by steam turbines. 


THE ENGINEER 


that need not be mentioned. Gas engines working 
with blast furnace gas are used in the power-house. 
The gas is derived from eight blast furnaces producing 
3600 tons of pig iron per twenty-four hours, and giving 
a total of 22,450,000 cubic feet of gas per hour. 
Thirty per cent., or 6,750,000 cubic feet of this gas 
is used for heating stoves ; 7} per cent., or 1,700,000 
cubic feet, is used under the boilers to furnish steam 
for spare steam engines, pumps and miscellaneous 
heating ; 2} per cent., or about 600,000 cubic feet, is 
necessary for operating the gas washers ; and 15 per 
cent., or 3,400,000 cubic feet, is consumed by the blast 
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Fig. 13—ESTIMATED LOAD OF RAIL MILL 


furnace blowing engines. The remaining 45 per cent., 
or 10,000,000 cubic feet per hour, is available for 
power purposes. 

The power station is divided into two sections and 


|each contains seventeen gas engines rated at 3000 


horse-power each. These drive fifteen 2000-kilowatt 
alternating-current units and two 2000 direct-current 
units. There are also two 2000-kilowatt alternators 
Only about 50 per cent. of 
the available gas, as calculated above, is used in this 
station, thereby making full allowance for furnaces 
out of blast and for a dearth of gas due to troubles 
that are liable to occur to furnaces during operation. 
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these there are the auxiliary motors for operating the 
tables, transfers, hot saws, &c. Fig. 13 shows the 
combined estinated load of this mill, which, it will bh. 
noted, fluctuates from 4400 to 19,100 horse-power, 
with an average of 12,025 horse-power. 

Enough has been said to show that altogether the 
load on the generating plant must fluctuate within 
very wide limits, and the need for a large storage 
battery which will respond to the peak loads and take 
in a heavy charging current when the load drops 
below that corresponding to the normal capacity of the 
plant, is perfectly obvious. It has been found since 
the plant has been put into operation that many 
| advantages are derived from the battery which were 

not anticipated. It will be noted that about 90 
| per cent. of the plant uses alternating-current, but 
| the battery takes care of the load fluctuations of 
| both the alternating and direct-current systems, 
It consists of two series of chloride accumulators, each 
| series containing 125 cells and having a capacity of 
| 4320 ampéres at the one-hour rate, or 8640 ampéres 
| at the usual regulating rate. 

It will be understood, of course, that this latter 
rating is more or less arbitrary, the cells being capable 
| of discharging momentarily at much higher rates in 
cases of emergency. The two batteries working in 
parallel are therefore capable of giving 17,280 ampéres 
at double the hour rating at a pressure which may 
vary from 230 volts down to 200 volts, depending 
upon the state of charge of the battery and the dura- 
tion of discharge, &c. Discharges as high as 25,000 
ampéres have been taken from the battery. The 
two batteries are situated on separate floors. the floor 
of each compartment measuring 46ft. by 80ft.; there 
is ample head room. In connection with the ventila- 
tion of the battery room it is worthy of mention that 
air is admitted at the floor level and exhausted 
through flues at the ceiling and at the opposite end 
to where it is admitted. The air is taken in from the 
outside of the building and is filtered through wet 
coke to remove all the particles of iron before being 
forced through the battery rooms by means of a 
centrifugal blower. In the winter the rooms are 
heated by steam coils. 

In order to provide for the automatic transfer 
of energy in either direction between the battery and 
the alternating-current circuit two split-pole con- 
verters have been erected, each having a continuous 
rating of 6800 ampéres direct-current in either direc- 
tion with a voltage range from 225 to 275 at the direct- 
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Fig. 14—SPLIT POLE CONVERTER 


The engines, which are of the horizontal twin-tandem 
double-acting type, run at 834 revolutions per 
minute. 
for use during construction of the plant and for 
furnishing power for starting the gas engine units. 
The enormous capacity of the plant is perhaps best 
illustrated by the rail mill, which has a capacity of 
4000 tons of finished rails per twenty-four hours. It 
is not only the largest, but it is also believed to be the 
only electrically driven mill in the world rolling rails 
direct from the ingot without reheating. The main rolls 
of the mill are driven by five induction motors having a 
combined capacity of 22,000 horse-power. Besides 


The steam turbines were put down primarily | 


|eurrent brushes. The momentary overload ratings 
are 10,000 ampéres output as a true converter at 
| 300 volts, or 14,000 ampéres input as an inverted con- 
| verter at 200 volts, the alternating voltage at the 
| collector rings remaining constant throughout these 
ranges of direct-current voltage. The converters 
are six-phase machines, the transformers being double 
mesh connected on the secondary side. One of these 
| split-pole converters is illustrated in Fig. 14, It 
should be clearly understood that the direct-current 
terminals of these machines are directly connected 
across the battery without any booster in sews with 
| them, and the variation of the direct-current voltage 
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necessary to cause the battery to charge and dis- 
charge is brought about by varying the distribution 
of field flux over the pole face. Originally the con- 
verters were designed to operate as three part-pole 
machines, each pole being divided into three sections, 
and each section being provided with separate shunt 
field windings. In order to reduce the direct-current 
voltage in this type of machine without changing the 
alternating-current voltage the field strength of the 
outer sections of each pole is reduced, whilst the field 
strength of the middle section is increased, this change 
in the distribution of the field flux producing a varia- 
tion in the voltage rate of conversion, as previously 
explained. While the first converter for the Gary 
installation was being built on these lines the two- 
pole part converter was developed, and as tests car- 
ried out on the latter indicated that the scheme gave 
certain advantages, the original plan was departed 
from and the Gary converters were operated as two- 
pole machines. 

Two of the thee of the pole sections are combined 
and excited as one with constant current, and this 
constitutes the main pole. The third portion of the 
pole is used as an auxiliary or regulating section, its 
excitation being controlled automatically, and in this 
way the desired variation in the continuous-current 
voltage is obtained. 

Both converters are identical in every respect. The 
excitation for the two main-pole sections is obtained 
from the 250-volt excitation bus-bars, whilst the wind- 
ing on the auxiliary pole sections is energised from 
the specially designed synchronous exciter, already 
described. This exciter is shown on the diagram of 
connections, Fig. 15, from which the operation of the 
whole battery equipment can be understood. The 
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Fig. 1IS—CONNECTIONS FOR THE BATTERY 


armature of this exciter has six collector rings, which 
are joined to the armature winding at equidistant 
points. These collector rings are connected to three 
current transformers in the alternating-current cir- 
cuit, the load of which it is required to regulate. 
Alternating currents thus transmitted through the 
armature windings will set up a revolving field which 
is proportional to these currents. As previously 
explained, a synchronous motor connected to the 
alternating-current circuit revolves. the  exciter’s 
armature in the reverse direction to that of the 
revolving field, with the result that the field is sta- 
tionary in space. Matters are so arranged that at 
unity power factor this field will have a direction as 
indicated by the arrow K. 

As already explained, the exciter armature has a 
commutator as well as slip rings, and on this commuta- 
tor two separate sets of brushes are arranged. The auxi- 
liary brushes M M are situated at points of maximum 
potential due to the field K. The other brushes N N are 
connected to the regulating field coil F of the split-pole 
converter.° The shunt winding on the exciter is con- 
nected to the exciter bus bars and, its effect is regu- 
lated by the resistance R. The current in this wind- 
ing may be adjusted to neutralise the field K set up 
by the alternating current at some particular load 
on the alternating-current circuit. Under these 
conditions there will be no potential across the 
brushes M M, and they may be short-circuited, as 
shown in the diagram. But any change in the alter- 
nating-current load above or below the value for 
which the shunt field of the exciter has been adjusted | 
will set up a difference of potential between the 
brushes MM. Quite a small change in the alternating- 
current load is sufficient to cause a considerable flow 


between these brushes, and this current sets up a| 


| action of the exciter only a small current passes 
of current through the short circuit connection | through the short-circuit switch. 


second field at right angles to the field K and of con- 
siderable magnitude. 

This second field produces a potential across the 
brushes N N which gives rise to a flow of current in 
the regulating field F of the split-pole converter. 
An increase in the load gives rise to a field in a 
direction which will cause the battery to dis- 


charge, whilst a decrease in the load causes the field | 


current to flow in the opposite direction, and 
the battery takes a charging current in conse- 
quence. Asecond field winding on the exciter is con- 
nected in series with the field coil F, and serves to 
neutralise the armature reaction due to the current 
output from thé brushes N N, and thus makes the 
machine more sensitive. In the event of the power 
factor being less than unity the alternating current 
supplied to the exciter by the current transformers 
may be resolved into two components—the energy 
and wattless component. The former produces the 
field K whilst the latter being displaced 90 deg. from 
the other will pass directly through the short-circuit 
path between the brushes M M, and will have no 
appreciable effect upon the regulation. It follows, 


then, that this exciter is only responsive to the energy | 


component of the line current. The exciter used at 
Gary is an eight-pole machine, and the armature has 
a four-pole winding, and it is driven by a four-pole 
synchronous motor. It will be remembered that it 
was stated in the last article that a machine having 
four pole pieces has its field system wound so as to 
give a bi-polar field. As isclearly shown in Fig. 15, 
the exciter is fed from current transformers wound 
on each cable of the main generators. But as there 
is no point in the bus-bars where a single set of current 
transformers could be connected for regulating the 
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PLANT AT THE INDIANA STEEL WORKS 


load, it has been necessary to connect the secondaries 
of the current transformers in parallel on separate | 
bus-bars, which are termed totalising bus-bars. These 
in turn are connected to three totalising current | 
transformers T T T. 

By reason of the main bars of the station being | 
duplicated it was found necessary to duplicate the 
totalising bus-bars also. It is possible to connect any | 
number of generators to either set of bus-bars, and in 
a like manner the feeders can be fed from either set 
of bars. Also, the split-pole converters can be con- 
nected to either set of bars for regulating. The oil 
switches for the generators and converters are fitted with 
pallet switches interlocked in such a way that when 
a converter is connected to one set of main bus-bars 
the totalising transformers are connected to the corre- 
sponding totalising current transformer bus-bars, It 
will be seen then that when any generator is con- 
nected to either set of bus-bars its current trans- 
formers are connected to the corresponding totalising | 
current transformer bus-bars. Owing to this the | 
exciter responds to the fluctuations of load on only | 
those generators which are connected to the bus-bars | 
to which the split-pole converter is connected, and the 
totalising current transformers which are not in use | 
are automatically short-circuited. When the short- | 
circuiting switch across the secondaries of the totalis- 
ing current transformers is closed all the current | 





transformers are short-circuited through the totalising | 
current transformer, and it is obvious that at the same 
time theslip-rings of the exciter are also short-circuited 
The direct-current voltage of the exciter therefore 
drops to zero and instantly stops the regulation of 
the converter, but owing to the high armature re- 





Clearly at times when the total load on the plant is 


| 

just equal to the average load, that is, when the bat- 
tery is neither charging or discharging—a condition 
commonly known as floating—the exciter voltage is 
zero, and at such times the switch may be closed 
without producing any effect whatever. Variation 
of load from this value will produce a flow of current 
through the short-circuit switch proportional to the 
increase or decrease of load, but this can have no 
| effect upon the voltage of the exciter. To provide a 
means for adjusting the shunt field of the exciter to any 
predetermined average load on the generator before 
opening the short-circuit switch, the current coil of 
a watt meter is connected in circuit with this switch 
and the watt meter indicates the energy passing 
through this short-circuited path. This consider- 
ably simplifies the process of putting the regulating 
apparatus into service. It will be understood that 
a good deal of detail has been omitted in the diagram 
Fig. 15 for the sake of simplicity, but at the same 
time it shows the main connections and explains the 
governing principle on which the whole scheme is 
based. As a matter of fact, static transformers and 
| oil switches are interposed between the generators 
and bus-bars, but these are omitted for the sake of 
|clearness. It will be observed that the ratio of the 
| totalising current transformers T T T can be varied 
| by means of regulating switches on the secondary 
iside. In practice this is accomplished by three dial 
| switches connected to a common spindle and operated 
| by a single hand wheel on the bench board. The short 
| circuiting switch is shown at S and the watt meter, 
| which is connected to one phase of the short-circuit- 
| ing switch, is shown on the right-hand side of this 


switch. The resistance R controls the field F of the 


| exciter. 

| The main brushes of the exciter are connected to 
| the regulating field F of the converter. This con- 
| verter is shown connected on the alternating-current 
| side to the main alternating-current bus bars and on 
| the direct-current side to the battery. 

| For the sake of convenience the converter is drawn 
|as a three-phase machine, but, as already stated, it 
| is actually a six-phase converter. As will be gathered 
|from the diagram, tne converters are started up on 
'the direct-current side with the aid of a starting 
| resistance. Two circuit breakers D and E are con- 
| nected in parallel between the battery and the conver- 
| ter. One, of small capacity, is used whilst starting the 
| machine and the other is employed for normal opera- 
| tion. To put the apparatus into service the converter 
| is started by closing the main field circuit and by after- 
| wards supplying current to its armature from the 
| battery through the automatic starting resistance 
|and the small circuit-breaker E. The machine is 
| then synchronised in the ordinary manner, and when 
in phase the main oil switch is closed. This latter 
operation automatically trips the circuit-breaker E, 
and the converter is then disconnected from the 
battery. The direct-current voltage of the exciter 
is then adjusted, and when the correct pressure is 
obtained the running circuit-breaker D is closed. 
Next, the exciter is started up and connected to the 
field of the converter, the switch S being closed so 
| that no voltage is developed in the exciter and the 
|rheostat R is adjusted until the watt meter reads 
| zero. 

A fluctuating load on the alternators will cause the 
watt meter needle to swing across the scale, but the 
adjustment may be made so that when the load on the 
alternators is at the desired average value the watt 
| meter will read zero. This adjustment having been 
| made the switch S may be opened and the regulating 

apparatus put into operation. Fluctuations of load 

|on the direct-current bus-bars are also controlled 
by the battery, and for this purpose two direct- 
current boosters are provided which may be operated 
separately or in parallel. These boosters are con- 
trolled on the Entz principle. Since the design of this 
part of the equipment is in accordance with ordinary 
practice it calls for no comment. 

The effect of the battery regulation on the operation 
of the plant is said to be very marked. The most 
important advantages derived from its use is that it 
permits of shutting down one of the 2000-kilowatt 
gas engine units. Even with this set in use, and 
without the battery in circuit, the operation of 
the plant demands a great deal of attention and 
much adjustment of the rheostats and governors 
is necessary. Moreover, in spite of all this work, it 
is impossible without the battery in service to main- 
tain satisfactory voltage regulation, for the speed of 
the engines varies over a wide range, whereas with the 
battery in use the regulation of the speed and voltage 
is said to be excellent. Another notable improve- 
ment brought about by the use of the battery is the 
increased speed at which the rolling mill may be oper- 
ated. When the battery is not in service a very 
appreciable reduction in the daily output occurs 
owing to the irregularity of speed and voltage. 
Added to this, the battery also acts as areserve source 
of energy and eliminates to a very large extent inter- 








| ruptions in the supply in the event of one of the large 


generating sets coming to grief. In such a gigantic 
steel works as that at Gary the necessity for a con- 
tinuous supply is perfectly obvious, and apart from 
all other considerations, the battery is of great value 
in this respect. 

It may be mentioned that the patent rights for all 
the apparatus described in this article are held by the 
Chloride Company, of 39, Victoria-street. 
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} and acts at the point K, found by drawing the line LK 


GRAPHIC DETERMINATION OF PRESSURES Lay a piece of tracing paper over the diagram, so that 'through the centre of gravity L of the wedge ABE 


ON RETAINING WALLS. 
By J. A MAIN. 


Mosr engineering calculations can be carried out either 
mathematically or graphically, and, while the mathe- 
matical solution has generally to be employed where 
absolutely accurate results are required, the graphical 
method is sufficiently accurate for most purposes, and 
has the advantages that it is generally more expeditious 
and the process by which the results are arrived at are 
more obvious, so that any material error can be readily 
detected. 

To ascertain the forces acting on a retaining wall is 
a problem, which seems particularly suited to solution 
by the graphical method, because the data generally ob- 
tainable are of such an approximate nature that the 
results can hardly be sufficiently accurate to justify 


the use of the comparatively elaborate mathematical | 


formule, which are required in many cases. 

Some of the existing graphical methods are, however, 
rather complicated, and not applicable to all cases which 
occur. The method, which is described here, has been 
found very useful, as it is simple, can be applied to any 
type of wall, and is constructed from the generally accepted 
theories of earth pressure on walls. 

In most problems the data obtainable are :—(1) The 
height of the wall; (2) the slope of the back of the wall ; 


(3) the slope of the top of the bank of material retained ; | 


(4) the angle of repose of the material; and (5) the 


unit weight of the material. 








Fig. 1 


Let Fig. 1 represent the section of a wall A B C D, sup- | 


porting a bank of earth, whose upper surface is A E, 
and angle of repose is y. 

The tangent of the angle of repose is equal to the 
co-efficient of friction of the material, and if the wedge 
A BE were composed of a homogeneous material having 
considerable internal resistance to shear, it is clear that 
it would rest in equilibrium on the slope B E, and would 
exert no pressure on the back of the wall A B. 

If, however, the material were to shear along any 
line B F lying between BE and BA, the wedge ABF 
would tend to slide down, and would be held in equili- 
brium by these forces :—(1) Its own weight W; (2) 
the reaction R of the material behind BF; and (3) the 
reaction of the wall equal to the pressure P of the wedge 
on the wall. 

Of these forces, the direction of W is, of course, ver- 
tically downwards. The direction of R would be normal 
to BF, if there were no friction along B F, but because 
any tendency of the wedge A B F to slide down BF will 
be resisted by the friction developed, R is inclined at 
L ¥ to the normal to BF. The direction of P would 
likewise be normal to the back of the wall, if there were 
no friction between the wall and the material retained, 
but, if the wall were rough or stepped so as to develop 
the full frictional resistance of the earth, P would be 
inclined at L y to the normal to back of wall. The actual 
direction of P must lie somewhere between those limits, 
and, if there is any doubt about the amount of friction 
developed here, it will be an error on the side of safety 
to take the direction of P as normal to the back of the wall. 

The values of all these forces can, of course, be ob- 
tained for any given position of BF, from the triangle 
of forces as in Fig. 2. It is obvious from this figure that, 





r. 
Fig. 2 


as BF swings round B towards BA, the angle ZX Y 
of the force diagram will increase, tending to increase P, 
but the weight W of the wedge will at the same time 
decrease till, when BF coincides with BA, W will be 
zero, and P will therefore also be zero. Likewise as B F 
rotates towards BE the weight W will increase, but 
angle ZX Y will decrease, till it becomes zero, when 


BF coincides with B E, and the reaction R is vertical, | 

To get the pressure on the | 

back of the wall, it is therefore only necessary to find | construction has to be modified as follows :—Join B F, | 
| 


so that P will again be zero. 


the position of B F, which will give the maximum value 
of P, and this is obtained as follows :— 


| 


i. straight edge of the tracing paper will coincide with 
| Insert a needle at B, and move the tracing paper so that 

E’ moves along E A, while the straight edge always bears 
against the needle at B. The intersection H of the line 
| E’ A’ with the line A G will be found to move along A G, 


| 


first from A towards G, then back towards A, and if the | 


| position of the tracing paper be selected, which gives 


é. 


—N— 









R= AWx$Z« w. 





Fig. 3 





the maximum value of A H, and the points E’ and H be 


| pricked through, E’ B will be the line of rupture giving 
the maximum pressure P, which will be equal to the 
product of the length of AH by half the perpendicular 
distance of B from A E by the weight per cubic foot of 
the material retained. The lengths are, of course, 
measured on the scale of the diagram, and the section, 
as is usual, represents 1 lineal foot of the wall, and bank 
| of material. That this process gives the pressure on the 
| back of the wall will now be proved. 

In Fig. 4, for any position of the plane of rupture such 
as BE’, W would represent the direction in which the 











Fig. 4 


weight of the wedge of material acts, P the direction 
of the reaction of the wall, and R the direction of the 
reaction of the earth behind the plane of rupture. Then 
equal to it. Angle @ is equal to angle ¢ because when 
g and ¢ will both be zero, and as E’ H and R are at fixed 
angles to E’ B, angle @ will be equal to angle 9 for all 
positions into which E’ B may be swung about B. 


forces W, P, and R, though turned through the angle 
90 deg.— ¢, and as W the weight of the wedge of material 


perpendicular distance (z) of B from A E’ by the weight 


= 


AE’ 
This solution applies to all cases, whether the back 


on back of wall, will be equal to AE’ Xx }z X w. 





horizontal or sloping. 
It is interesting to note that if the surface of bank A E” 














Fig. 5 


an infinite distance as in Fig. 5, the angle y— a would 


| be zero, and the pressure P would become a maximum 
| only when B E’ coincided with BE; and it would then | 
| be equal to AH x $2 X w. 
| only necessary to set off A H at the proper angle to A E”, 
and measure off the required lengths A H and Z, H being 


sr 


the point of intersection of AH with BE. 
In the case, which often occurs, of a surcharged wall 


supporting a bank of the section shown in Fig. 6, the | 


and through A draw AG parallel to BF, and cutting 
EF produced in G. Join BG, and then proceed as in 


In Fig. 3 select the direction in which P may be ex- | former case, setting off GH so that angle E G H is equal 
pected to act in relation to the back of the wall, and note 
the angle 8, which it makes with the vertical. 


From A 


| to angle 8, and finding plane of rupture B E’. 
| sure on the back of the wall is, of course, GH x 42 x w, 


The pres- 


E, and on it trace a line KE’ A’ coinciding with E A. | 


angle EAH is equal to angle &, because it was made | 


B E’ coincides with B E, R will be vertical, and the angles | 


AE’ H therefore represents the force diagram of the | 


is equal to the product of the length A E’ by half the | 


per cubic foot (w) of the material retained, P, the pressure | 


of the wall is vertical or battered, and the top of the bank | 


slopes up at an angle equal to y to the horizontal for | 


In this case it is, therefore, | 


parallel to*’B E’, and cutting A B in K. 

If the section of the bank be such that in finding G H 
the point E’ reaches F before G H becomes a maximum, 
then the plane of rupture must lie somewhere between 
B F and B A, and the case is exactly similar to that shew 
in Fig 4, because the flat topped portion of the bank will 
be entirely behind the plane of rupture, and will not 
| affect the magnitude of the pressure on the wall, sv 








Fig. 6 


that the case may be treated as if A F were continued 
indefinitely. If A F should be parallel to B E, we would 
of course, have the special case already referred to, and 
it would then be evident that B F must be the plane of 
rupture, giving the maximum pressure on the wall, because 
the pressure continues to increase the nearer the plane 
of rupture approaches B F from either side 

The centre of pressure on the back of the wall is, of 
course, at one-third of the height of the wall from its 
base, if the wedge of material between the back of the wa! 
and the plane of rupture is triangular, and a little higher it 
the wedge is quadrilateral. 

It is often necessary to estimate the effect which a 
concentrated weight, such as the wall of a building or 
| the load of a crane rail, will have in tending to overturn 
a wall, and this can be done approximately as follows : 

In Fig. 7, let W represent the weight of a wall founded 








Fig. 7 


at N. Join points N and B, through N draw N L paralle! 
to BE, and bisect angle L NB by line NM. Treat the 
weight as if it were tending to slide down the plane N M 
and was prevented by the earth friction, and the reaction 
of the wall along NM. The reaction of the wall will 
be obtained by constructing the triangle of forces P N 0, 
|N O being equal to W, PN to R, and OP to reaction 
of wall, or pressure P on wall. The pressure P multiplied 
by the length z will then give approximately the maximum 
| overturning moment about B, exerted on the wall by 
the weight W. The theory of the construction is that 
the component of the weight W acting along the line N L, 
will just be balanced by the friction of the earth; but 
|on any plane between N L and N B, the component will 
exceed the frictional resistance, and be a maximum on 
plane NB. The pressure at B has, however, no moment 
about B, owing to the lever arm being zero ; and, as thi 
| lever arm increases and the pressure decreases, while 
the line of pressure swings round N towards N L, the 
position of the line of pressure giving the maximum: 
moment will be approximately along N M, which bisects 
the angle L N B. 

It will be seen that in this solution a concentrate: 
weight is considered to exert pressure on the wall, if it 
lies anywhere above the line of repose of the earth, even 
if it should be entirely behind the normal line of rupture ; 
but the effect of the weight, of course, decreases thie 
further it is back from the wall, and this seems quite a 
reasonable result. 

In the foregoing diagrams, with the exception of that 
| referring to concentrated weights, which gives approxi- 
mate results only, the results may be taken as accurate 
within the limits of the accuracy of the drawing; but 
if mathematical solutions are preferred, the diagrams 
will still be found useful, even if roughly drawn, as a check 
on the results obtained by such solutions. 








On February 6th Mr. Herbert A. Jones read a paper 
before the Institute of Heating and Ventilating Engineers 
'on ‘‘ Automatic Temperature Regulation.” It was a 
thoroughly practical paper, describing many different 
temperature regulating systems. The author expressed 
the opinion that an efficient system of automatic tempera- 
ture regulation should be able to control between close 
limits—1 deg. Fah. is usually fine enough—the tempera- 
| ture of any room, hall or corridor ; it should open or close 
the valves of the heating system, whether that be by steam, 
hot water or gas. The action of opening or closing should 
| be definite and prompt, as particularly in the case of 
steam valves, sluggish movement or partial closing causes 
|“ wire drawing ” and early destruction of the valve seats. 
| In addition to this it should be capable of operating vent!- 
| lators and starting fans, and so perfecting the ventilating 
system. Beyond this the system should, by its eumula- 
| tive effect exercise a direct control and economy in fuel 
| at the source from which the heat is generated. 
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MOTORS FOR LIFEBOATS. 


‘THE advantages of having some form of motive power 
beyond sails and oars fitted on a lifeboat have been 
long recognised by those responsible for such boats, 
and will be obvious to anyone who gives the matter a 
thought. The Ramsgate lifeboat, for instance, has 
had for many years to be towed to windward of a 
wreck by the famous old Board of Trade tug Aid, and 
many exciting incidents have fallen to her lot. There 
is now a new Aid, which is doing equally good service. 
The draught of a tug, however, prevents her from 
approaching close to a wreck on the Sands, so that 
the lifeboat has to be cast off and left to fend for her- 
self just at the critical time, when, if she misses the 
wreck, she may be blown right away to leeward and 
the tug will have to go back and search for her and 
again tow her to windward with a loss of much valu- 
able time. Steam in the form of a water-tube boiler 
and an engine with a propeller or a pump for jet pro- 
pulsion has been tried as a means of getting over the 
difticulties of towing, and good service it has rendered 
in the four or five boats of this type which have been 
built since the first one in 1899. Such boats are, 
however, so large and heavy that they have to be 
kept always afloat, so that they cannot be used on all 
stations, and it is only the advent of the internal 
combustion engine that has made it possible to fit 
motor power on boats which are hauled up and 
launched off a slipway. 

At the present time there are nineteen boats fitted 
with this form of power in actual service round the 
coast, of which the table below gives the leading 
particulars :— 


Particulars of 








attributes of reliability, simplicity and strength will 
be admitted by all, and the attainment of the element 
of fewness of parts for the sake of simplicity by limit- 
ing the number of cylinders in any engine to four is 
hardly open to criticism. Other very right and proper 
requirements are: that there shall be no aluminium ; 
that the motor shall prove its ability to run for twelve 
hours continuously and without being touched ; 
that a half-compression arrangement shall be fitted 
to facilitate starting up; that extra large water 
jackets shall be fitted as the engine is completely 
closed in; that the carburetter and magneto shall 
be placed high up on the motor; that the cooling 
water shall not be led into the exhaust, where it 
might find its way back into the valves in case of a 
capsize ; and that a water-jacketed silencer shall be 
fitted. Special conditions due to the peculiar nature 
of the service call for the ability of the engine to run 
while the boat is hauled up on a slip at a longi- 
tudinal] angle of 1 in 4—as the engines are run for a few 
minutes two or three times a week while the boat is 
lying at this angle, just to see that everything is in 
order—and the ability to run while the boat has a list 
of 25 deg. either way, or a momentary list of 45 deg., 
to ensure that the motor shall be able to keep running 
when the boat is under sail as well or when it is struck 
on the beam by a heavy sea. The conditions also 
require that an arrangement shall be fitted to switch 
off the ignition if the boat is heeled ta an angle of 
of 60 deg. to 70 deg.,so that if the boat is upset the 
motor shall not continue running when righted and 
leave the crew in the water. This is obtained by 
means of a roller resting in a fork through which the 
current for the ignition has to pass, so adjusted that 


Motor-driven Lifeboats now in Service. 

















Boat. | Propeller. : “s 
| ——- Sa 2. 
| 22 | a3 
Station. } a | 3 a Reverse gear. nal = 2 =| ee a 
Date. | Type. Size. Maker. oie £ Be |Ase 
a} ge} & 25 = | 
| & va 5 
| | 
pee —SS|$ —_— | —— | — | | | | —_ 
f ft.” in.| | in. | in. 
Sunderland | 1904 | S.R. | 388 x 8 0O|Fay&Bowen} 11 |  — — | Durham 59 12 S 
| | Churchill By 
Teesmouth (Reserve No. 2) ...; 1906 | S.R. 42 11 O} Tylor 30; 21 | 15 Buffalo 7-2 18-5 | st 
Newhaven (old)... ......| 1907 | S.R. | 37 x 9 3|Thornycroft| 24 | 19 1 Thornycroft 7-27 115-6 |f ‘ES 
| clutch 6-8 | 2. 
Walton-on-Naze .| 1906 |N. &S.| 43 x 12 6] Blake 32 | 22 21 Blake clutch | 6-98 | 20-4 | 3 
Stronsay 5 1908 W. 3x 12 6] *% 40 | 22 24 G.R.P. 7-2 25 
| 6-4 | 2) 
Stromness ... 1908 | S.R. | 42 x 11 6; ~~ Tylor 30 | 18 21 V.R.P. 6-65 | 21 
| 5-86 | 16 
Fishguard ; . 1908 | S.R. 40 x 10 6} 24 | 194 23 M.R.P. 6-70 22 
| 5-87 | 14 
Broughty Ferry 1909; W. | 40 x 11 0} 40; 21 22 V.BP. 7-2 34-5 
6-7 28-5 
Donaghadee 1909 W. 43 12 6 Blake 10 | 24 | 24 H. and 8. 6-9 29-25 | 
| 6-38 5 | 
Wicklow 1910 SR 10 x 10 6 Tylor 40} 22 22 7-12 | 36 | 
| 6-96 | : 
Seaham 1910 W. 38 10 0 Wolseley | 34 | 21 21 V.EP, 6-97 | 3: 
} 6-78 | 2 
St. Abbs | 1910) W. | 38 x 10 0 34] 21 | 21 7:15 | 33-75 
| 6-48 | 24 
St. Davids ... | 1911} SR. | 40 x 10 6| Tylor 40 | 22 22 H. and $. 7-29 | 34-5 
; 6-73 | 26-25 
Tynemouth (new) ...| 1911 | SR. | 40 10 6} 40 | 22 22 | Gardner No. 4 - | — 
Campbeltown sgh dee 1. We | £8-x 12> 64 55 | 24 24 | 
Beaumaris ... | 1911 | W. | 43 x 12 6] 55] 24 | 2B 
Peterhead |. "} 1911} W. | 43 x 12 6| 55| 24 | 23h | 
Clacton-on-Sea... 1911; W. | 45 x 12 67} 40 | ss 
Newhaven (new) 1911 | S.R. | 38 9 9] 35 | No. 3 — | 
| 
Norsé.—Reverse gear: G.R.P. = Gaine’s reversible propeller. V.R.P. = Villinger’s reversible propeller. M.R.P. = Meissner's 
reversible propeller. H. and 8. = Hesse and Savory reverse gear. 


Hitherto moters by five different makers have | 


been tried :—Fay and Bowen, Thornycroft, Blake, 
‘Tylor, and Wolseley, the majority being by Messrs. 
Tylor and Co., of King’s Cross. The first four boats, 
each with a different motor, by the first four of the firms 
mentioned, were existing boats converted to motor 
power for experimental purposes, the powers varying 
from 11 horse-power to 32 horse-power, but this 
power has now been standardised and three sizes are 
recognised by the National Lifeboat Institution— 
34 horse-power, 40-50 horse-power and 55 to 60 horse- 


power, according to the size of the boat—all the | 


motors being required to run at a speed not exceeding | 
700. As the conditions required of a motor for use on a | 


lifeboat are so entirely different from those which 
obtain in ordinary marine work, it is necessary to be 
fully acquainted with these special requirements 


before venturing to describe or criticise any engine | 


designed for this special purpose, or injustice will be 
done. In order to get the latest views on these conditions 
we obtained from Capt. Holmes, the Chief Inspector 
of Lifeboats of the Institution, and Mr. Small. his 
technical assistant, their opinions as to the points 
which should be embodied in a motor suitable for 
lifeboat service ; though when we first heard these 
conditions stated we were inclined to consider some 
of them altogether unnecessary and purposeless, we 
must admit that further knowledge of the cireum- 
stances based upon our examination of the Campbell- 
town lifeboat at the Thames Ironworks, where all the 
hulls are made and the machinery fitted, has almost 
entirely removed our objections on the main points, 
though we still think that some of the minor details 
might well have been left to the discretion of the 
engine builders. That a motor for this or any other 
purpose shall possess Capt. Holmes’ first desired 


when the predetermined angle is reached the roller will 
leave one side of the fork and break the circuit. It 
is further very necessary that a governor shall be 
fitted to prevent racing, which even with the propeller 
housed in a tunnel and fitted some distance from the 
stern post, is otherwise difficult to prevent in service 
condition. 

Mechanical forced lubrication to the bearings and 
crank pins is, of course, a necesity in order to meet 
the severe conditions of running when inclined at a 
fore-and-aft angle of 1 in 4 or a list of 25 deg., though 
splash lubrication is fitted as a standby in case of 
breakdown of the pump system at sea. Pressure 
feed to the carburetter, with the necessary pressure 
obtained from a small air pump would also seem to 
be a necessity in order to keep the weights low, which 
is a sine qua non in the self-righting boats particularly. 
The feed does not. however, lead direct to the car- 
buretter, but to a small gravity receiving tank inside 
the motor casing, so that a temporary failure of pres- 
sure would not lead to a stop. 

We are almost inclined, however, to question the 
wisdom of entirely ruling out dual ignition—as is 
done on the self-righting boats—for the sake of sim- 
plicity ; though there would certainly be more wires, 
it would tend to increased reliability, and if a man of 
the type which is: obtainable to look after these 
motors can be got to understand one ignition he should 
equally well be able to understand two, while the 
unsightliness of the double lot of wires is entirely 
hidden away in the casing. Of course, an accumulator 
would be out of the question as one of the alternatives, 
as in the case of a capsize the acid would be spilt and 
the accumulator rendered useless, but dry batteries 
might very well be substituted for use with a coil. 
We are not surprised to learn that the officials of the 





Institution have a preference for the low tension 
magneto, as it is more easily understood and less 
affected by damp, but the inclusion of this in the 
specification necessitates a departure from standard 
for very many makers, so that the price probably 
goes up. 

The condition laid down in the specification with 
which at first we chiefly felt inclined to disagree is 
that the valves shali be on opposite sides with a 
separate cam shaft for each set, our objection being 
that this would call for a considerable alteration from 
standard patterns in the case of many makers, so 
that competition would be limited or the price would be 
increased, for which we could see no corresponding 
advantage. When the motor is seen in place, how- 
ever, the reason for the demand becomes obvious. 
The engine is installed in a pit below the levei of the 
deck, so that the mechanic has to get at things from 
above instead of, as usual, from below, and the valve 
springs, &c., are not very accessible as it is. If the 
valves were all on the same side the inlet piping and 
the water jacketed exhaust piping would together 
render them entirely inaccessible without largely 
increasing the width of the motor casing, which is 
impracticable, while on the opposite side much space 
would be wasted. Hence we cannot see what other 
decision could be arrived at. In addition to this 
there is a somewhat minor advantage to be gained, 
in that the weights are better distributed on each 
side of the centre line. This is of some importance, 
for it is not only the weights of the valves and pockets 
which have to be considered, but that of the big 
water jacketed exhaust box, which alone weighs 
some 60 1b. This is not a question of trim, for that 
could of course hardly be affected, but the addition 
of a motor has greatly complicated the question of 
self-righting in these boats, and great care has to be 
exercised in the distribution of the weights. 

A constantly running gear type of pump is required 
by specification to keep the engine bilges drained, as 
the base of the motor chamber is below the level of 
the water and the self-draining deck. Designed 
originally to allow the engine to run when the boat is 
hauled up on a slip, fresh water cooled by pipes round 
which sea water circulates, as shown in the Supple- 
ment, has now been adopted as standard practice for 
cooling the jackets, so that there is no fear of in- 
crustation in the jackets nor of the water inlet being 
choked by weeds or wreckage. Only about 21 gallons 
are required in the supply tanks and coolers for a 
long run, and arrangements are made for the admis- 
sion of sea water in case of the exhaustion of this 
supply. The whole system is, of course, drained off 
in frosty weather. 

Having now sketched the general conditions 
required by the Institution in the construction of 
the motor and its accessories. we will deal briefly 
with the installation and the conditions under which 
it has to work, bearing in mind that at present the 
motor is only looked upon as an auxiliary to the sails 
and oars. In the first place, it will be noted by the 
drawings of the latest type given in the Supplement 
that the motor has to be installed in an entirely air- 
tight and water-tight box or pit below the level of the 
deck, which covers a space filled with air tanks ; 
thus it is only possible to obtain access to the lower 
part of the motor while in the boat with some diffi- 
culty. This pit is entirely covered by a pair of strong 
hinged flaps which are screwed down on a rubber 
joint by a row of thumb screws. The coaming on 
which these flaps rest, which rises some 8in. above 
the deck, can be removed when getting at the crank 
case. It has to be—and, in fact, cheerfully is— 
admitted then that if anything happens to the motor 
when on active service, very little more than adjusting 
a plug can be done by lifting a flap and protecting 
the opening with a dodger. If the trouble is more 
than this it is simply let alone, masts and sails are 
raised or oars put out, and the best progress possible 
made under the old conditions. We were interested 
to learn, however, that owing to the fact that no less 
than four filters are fitted in the fuel system, no stop 
has ever been experienced due to a chokage of the 
carburetter. Accessibility in the motor itself is 
then a matter of quite minor importance, as it has 
anyhow to be lifted out of the boat before anything 
in the nature of a serious examination or overhaul 
can be attempted, though we were informed that the 
cylinders could be lifted off, but we imagine this 
would be a troublesome job. This, therefore, entirely 
knocks on the head the prime condition which we 
have so often laid down for a motor for use under 
ordinary marine conditions, and only emphasises 
the need for considering each case in the light of its 
own particular conditions of service. The protection of 
the magneto from damp is very thoroughly carried out, 
and the engines are only accepted on the conditions 
that they shall start up at once after the boat has 
been capsized and righted, when in the ordinary way 
the whole of the motor would have been swamped. 
When this capsize takes place a certain amount of 
petrol naturally flows out into the bilges till the boat. 
is righted again, but as this is all in an enclosed space, 
unless there is a short circuit somewhere in the ignition 
system to cause a spark, there is no danger, and it will 
soon be pumped out by the bilge pump when the 
engine has been got running again. The tanks for 
the main supply of petrol are fitted in separate copper- 
lined chambers, the filler and gauge projecting through 
a thwart, where they are protected by a wooden 
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chock, as shown in Fig. Ll. In the event of any 
leakage from the tanks it would only escape into this 
chamber, whence it is drained out through a hole in 
the bottom when the boat is hauled up. Normally 
both tanks are used together, but either can be shut 
off in the event of any loss of pressure in one. 

The carburetter is protected from wet in a similar 
way to the ignition ; the air is drawn into the motor 


casing when in a heavy sea from the big air casing | 


at the end of the boat through a special form of valve, 
which closes against the admission of water in case 
of a capsize. This arrangement has the additional 
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Fig. i- ARRANGEMENT OF PETROL TANK 


advantage of keeping the casing well aired and pre- 
venting dry rot. There is, however, a vent to the 
motor casing which can be closed by a water-tight 
cover or left open if desired in smooth water. The 
throttle control is led from the engine through a gland 
in the casing to the reversing wheel, the starting handle 
also passing through a water-tight gland. Thus the 
engine when once started has to take care of itself 
eutirely without the least attention. 


Though not directly a motor question, it may here | 
be said that the greatest difficulties encountered in | 


the use of a power propelled lifeboat are the preven- 
tion of racing in the awful seas these boats have to 
face, and the fouling of the propeller by ropes at the 
wreck or when launching from the carriage. Both 
these difficulties have been overcome by fitting the 
propeller a considerable distance forward of the stern 
post and in atunnel formed round the deadwood—see 


Fig. 2 and the Supplement—which has to be retained in | 


order to help to keep the boat on her course in a sea 
way. The formation of this tunnel is a pretty piece of 


shipwright’s work, and it probably has some effect in | 


decreasing the efficiency of the propeller, but any 
Joss in this direction is amply compensated for by 
the protection itaffords. | Both reversing blade pro- 


pellers and reversing gears of various types have been | 
tried on these boats, but we rather gather that the | 
feeling of the officials of the Institution is in favour | 








IN TUNNEL 


Fig. 2—PROPELLER 


of the reversing gear. Access to the propeller, to 
clear it from weeds, &c., is obtained through a water- 
tight removable hatch, shown raised in Fig. 2. 

Having now made clear the conditions which 
are required in a motor for, lifeboat work, 
those responsible and by the nature of 
services, we are free to describe 
motors which have already been fitted, from a fresh 
standpoint, unfettered by the usual conditions which 
apply to marine work, though we can hardly criticise 
the earlier makes at all. 


the 


| magneto. 
| 1000 revolutions per minute with cylinders 4}in. 
| diameter by 5in. stroke; no arrangement for access 


been tried by the Institution, and this was fitted as long 
ago as 1904 in one of the experimental boats which 
is still doing good work at Tynemouth. With two 
cylinders, 5}in. by 5}in., the power then developed 
was 11 at 460 revolutions per minute, but we are 
informed that an engine with the same size of cylinder 
is now capable of giving 16 horse-power at the same 
speed. The engine is of the well-known type with 
crank case compression, mixture valve carburation, and 
| low-tension magneto—see Fig. 3. The driving gear for 
| the low-tension ignition plug is entirely covered in, and 
| we have no doubt that it was this feature which first 
principally attracted the attention of the Institution 
|to this motor. At the time these earlier engines 
were fitted it was, of course, impossible for the 
| Institution to lay down any special conditions, so 
'that the ordinary standard engine was accepted, 
| and it is from the experience gained with this and the 
| other earlier engines that the present-day specifica- 
| tion has been drawn up. 

The Thornycroft engine fitted to the Newhaven 
self-righting boat in 1907 was also made before the 
days of the present strict specification, and was 
largely of standard design, except for the low-tension 
The required 24 horse-power was given at 





to the crank case was provided, though with the 


| magneto and water pump driven by gears along the 
| front of the engine the valve springs are still left 


accessible. As the engine shown in Fig. 4 is of a 
somewhat old pattern and well known, nothing 
further need be said. 

The Blake motor was fitted again to one of the four 
experimental boats in 1906, and had high-tension 
magneto ignition, with a large diameter clutch with 
a motor car type of reversing gear, as shown in the illus- 
tration, Fig. 5. The engine has all along been designed 
for purely marine purposes, and has quite good doors 


|in the crank case, in spite of the two cam shafts 


| 
which are carried in special little cases cast on the | 
crank chamber, which is all in one piece with end | 
disks bolted on to allow the crank shaft to be put in | 
from the ends. The 32 horse-power is obtained at | 
the reasonable speed of only 550 revolutions we 

J 


| 
| 


| 


magneto and water pump across the front end of the 
engine by spiral gearing on the end of the cain shaft 
is much better than in the 40 horse-power engine, and 
keeps these parts well clear of the doors, valve springs, 
&e, 

The actual size of the cylinders is 6gin. bore by 74 in, 
stroke, and 72 brake horse-power has been obtained 
at 700 revolutions per minute, a good margin over 
the specified 55. The crank case is made of a special 
** Rolyt’”’ bronze, which has a tensile strength of 14 tons 
per square inch, but the crank shaft bearings are in 
the top half, a point on which we have commented 
in a previous article. The carburetter, in addition 
to the lubrication, is arranged to work at the unustial 
angles mentioned above ; the air pump for the supply 
of pressure to the fuel is seen at the after end of tlic 
engine in Fig. 6. 

It will be noted that the governor acts on a throttle 
of its own entirely independent of the ordinary hand 
throttle, so that it is the governor and not the man 
that gives the word when at sea. In this engine 
the bilge pump is driven by friction off the fly-whec! ; 
the water-cooled exhaust box is of welded steel, and 
not cast iron. The lubricating pump supplies oil 
after passing through a water cooler in the base of 
the crank case to all the main beariigs and the hi 
ends, and also to the cam shaft bearings. The water 
connections are interesting, the water being admitted 
to one cylinder and reaching the next through the 
brass bridge piece on the top of the cylinders, which 
can be seen in the illustration of the 40 horse-power 
motor, Fig. 7, and so on to the others. As the 
incoming water is first warmed by being passed 
through the jacket of the exhaust piping, the tem- 
perature head between the first and last cylinders 
is reduced, and the actual differenee in temperature 
between the two cylinders is not found to be sufficient 
to cause trouble or loss of efficiency. The motor 
has every appearance of being thoroughly well made 
and very strong, even perhaps rather on the heavy 
side, which should make it capable of standing any 
amount of rough usage. 

The Wolseley engine, the fifth type of engine 
hitherto tried by the Institution, shown in Fig. 8, 
has cylinders 5in. by 6$in., and was specified 
to give 34 brake horse-power at 700 revolutions per 
minute, though we understand that this was con- 
siderably exceeded on the bench tests. Owing to 
the fact that the engine was built to the same general 
specification as that of the Tylor, great differences 
are not to be noted, and many of the remarks made 
with regard to that engine will apply equally to the 
Wolseley. We note that the thicknesses of tlic 

















| cylinder walls and jackets are given in the specitica- 





Fig. 3—-THE FAY AND BOWEN ENGINE 


minute. There are points, such as the exposed gear 
wheels for the pump, which are not present-day 
| practice, but this particular engine is now, of course, 
| largely of historical interest only. 

The Tylor engine, of which twelve have now been 
| fitted in the various boats, is shown in Figs. 6 
land 7. Fig. 6 shows the inlet side of the 
55 horse-power engine; Fig. 7 shows the 40 horse- 
| power. As the larger engine embodies the latest 
| views of the builders, we will confine our remarks 
| to that alone, and in so doing we will not dwell upon 
the general features which have been commented 
upon above, but will merely draw attention to special 
details which would appear to be of interest. It 
| will be noticed that the big doors, which extend the 
whole length of the crank case on each side, are very 
accessible, one being quite clear of obstructions, a 
| point which is lacking in the smaller engine, while 
| the other door only requires the removal of the 
| lubricating oi] pump driving gear, which is easily 
effected by the sliding engagement on the shaft. 
| When this door is taken off, the cam shaft can be 
| removed through the opening, and the connecting-rod 
| brasses then adjusted. The pistons are only get-at- 
able by taking down the cylinders, which means the 
removal of a good deal of gear ; but, as we have pointed 
out, this is not very material. It should be noted 
that the setting of the valves on opposite sides allows 
the low-tension ignition plug to be placed in the side 
of the valve chamber, which leads to a simpler 
arrangement of the trip rods than when the plugs 
are on the top. The advance and retardation of the 
spark is obtained as usual, with low-tension ignition, 
by moving the trip gear rollers to and fro across the 


|centre of the cam, but this is not used in practice 


by | 


and criticise the | 


| 


on the lifeboats. It will be noticed that the 
magneto is enclosed in a water-tight case—almost 
a redundancy we should have thought, in view 
of the water-tight casing which encloses the whole 


motor No wires are, however, used, strips of 
| brass being employed instead, which makes a 
much neater looking arrangement, while the 


current is of such low intensity that there is no 


The Fay and Bowen, or, as it is now called, the | fear of the spark jumping as long as there is some 


Mitcham motor, is the only two-cycle engine that has | clearance. 


The arrangement of the drive for the 





| tion, and these thicknesses appear to us to be greater 
‘than is the ordinary practice of the Wolseley Com- 
pany, which has probably resulted in some increase 
in weight, which, we believe, is actually something 
over 1700 lb. The cylinders are fitted with drains 
|at the bottom of the jacket leading to a pipe, which 
has a cock at each end, so that the jackets can be 
emptied which ever way the boat happens to be lying 
}on the slip. In this case the crank case is of cast iron 
| and the crank shaft of chrome steel, the area of any 
pair of crank shaft journals being specified as not less 
than 81 per cent. of the area of the piston. We note 
that in this case—a Watson, that is, a non-self- 
righting type of boat—dual ignition is actually 
specified, a coil and accumulator for starting up and a 
Bosch high-tension magneto for running, a point 
on which we commented in dealing with the general 
conditions at the beginning of this article. Sundry 
departures from ordinary Wolseley practice may be 
noticed introduced in order to comply with the 
Institution’s specification, though the materials 
and workmanship are, of course, of their usual high 
order. Our thanks are due to Captain Holmes, of 
the National Lifeboat Institution, for much of the 
information upon which this article is founded. 





NEW ELECTRIC MINING RULES. 


Tue Home Secretary has recently issued an amended 
draft of the proposed special rules for the installation 
of electrical mining plant and the use of electricity in 
mines. In a circular accompanying these rules, Sir 
Edward Troup, K.C.B., states that the Home Secretary 
has considered the objections which were sent to him with 
regard to the text as originally drafted and issued in the 
early part of 1911, and certain modifications have been 
made. Each mine owner is advised that if he does not 
object to the rules within twenty days after their receipt 
they will become established at his mine. Whilst the 
alterations are not numerous, they are more or less im 
portant. The first point worthy of note is that the rules 
do not apply in the case of any apparatus used above 
ground, except such as may directly affect the safety ol 
persons below ground, The list of definitions has been 
somewhat lengthened. In this connection it is interesting 
to note that “‘ Electrician’ means a ‘‘ person appointed 
in writing by the manager of the mine to supervise the 
apparatus in the mine, and the working thereof, such 
person being a person who is over twenty-one years v1! 
age, and is competent for the purposes of the rule in which 
the term is used.” 

The use of electricity is prohibited in any part of amine 
where, on account of the risk of explosion of gas or coal 
dust, such would be dangerous to life. An extension of 
the principle of notifying the inspector has been made. 
In the old rules which were issued some years ago, there 
is only one notice clause, i.¢., that which requires notice 








to be sent to the inspector within three months after the 
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Fig, 4—THORNYCROFT ENGINE FOR NEWHAVEN BOAT 


Fig. 5-THE BLAKE MOTOR 





























Fig. 6-55 HORSE-POWER TYLOR ENGINE 


Fig. 7-40 HORSE-POWER TYLOR ENGINE 

















introduction into a mine of electric metive power. But, 
according to these new rules, it is necessary to give notice 
of the intention to introduce apparatus into any mine, 
or to any ventilating district in any mine; also to give 
notice of the intention to introduce or re-introduce elec- 
‘tricity into any mine where the use of electricity has 
previously been prohibited ; and, thirdly, to furnish an 
annual return giving the size and type of apparatus and 
any particulars which may be required by the Secretary 
of State as to the circumstances of its use. According 
to this new draft, the above does not apply to telephones 
and signals. ; 

An alteration appears to have been made in Rule 8, 
having reference to earthing. The minimum size of 
earth conductors is now given as 50 per cent.-—not 100 per 
cent.—of the largest conductor used solely to supply the 


Fig. 8-THE WOLSELEY 34 HORSE-POWER ENGINE 


apparatus to be earthed, provided that no earth conductor 
be less than -022 square inch. 
required all electrica] apparatus and conductors to be 
efficiently covered or safeguarded, and so installed, worked 
and maintained so as to reduce danger to a minimum— 
is amended to read “so constructed, installed, protected, 
worked and maintained as to prevent danger.’’ It also 
appears that it is now unnecessary that the control 
switch gear should be situated within 200 yards of the pit 
shaft. The last item under the heading ot the control 
of the supply of current, now reads, “If a concentric 
system is used, no switch, fuse or circuit breaker shall 
be placed in the outer conductor, or in any conductor 


connected thereto, except that, if required, a reversing | 


in the outer at the place 


switch may be inserted 
being used. Nevertheless, 


where the current is 


The old rule-—which | 


switches, fuses or circuit breakers may be used to break 
the connection with the generators or transformers 
supplying the electricity, provided that the connection 
of the outer conductor with the earthing system shall 
not thereby be broken.” 

In the rules for portable apparatus it is stated that if 
a flexible metallic covering be used either as the outer 
conductor of a concentric system or as a means of protec- 
tion from damage, the same shall not alone be used to 
form an earth conductor for the portable apparatus. 
Various other alterations have been made, but it must 
suffice to refer to the last rule, headed exemptions. The 
latter part of this now reads as follows :—‘ The require- 
ments of the foregoing rules, which relate to the construc- 
| tion of cables and other apparatus, shall not, before the 
| Ist day of January, 1920, apply to any apparatus which 
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was in use before the Ist day of June, 1911, and which 
had been constructed, or had before the Ist day of June, 
1911, been adapted so as to comply with the requirements 
relating to the construction of electrical apparatus in 
mines in force before that date, unless the inspector of 
the district, by written notice served on the owner, agent 
or manager, as regards either, all or any of the said re- 
quirements of the foregoing rules, so directs. If the owner, 
agent or manager within fourteen days after the receipt 
of such notice objects to comply with the requirements 
specified in the notice, the matter shall be referred, in 
accordance with regulations made by the Secretary of 
State as to procedure and costs, to a referee agreed upon 
between the Secretary of State and the objector, or, in 
default of agreement, appointed by the Lord Chief Justice 
of England, or in Scotland by the President of the Court 
of Session.” 








NAVAL DISASTERS AND ACCIDENTS DURING 
1911. 


Tue following particulars are mostly summarised from 
an article in Le Yacht, designed to controvert a contention 
in some of the Paris newspapers to the effect that disasters 
are more frequent in the French navy than in any other. 
least. A list given in Le Yacht is both interesting and 
instructive even in its original form, which hardly admits 
of comparisons. We have, however, adopted a classifica- 
tion of our own, which will, we hope, prove more generally 
instructive. 

Warships Totally Lost. 


FRANCE. Battleship Liberté blown up with heavy 
loss of life at Toulon. 

ITaty. Destroyer Pontiere wrecked and destroyed 
in a gale. 

JAPAN. Destroyer Harakase wrecked with loss of 


45 men. 
Portueat. Cruiser Sao-Rafael wrecked and lost. 


Serious Groundings of Ships. 


ITary. Armoured cruiser San Giorgio aground in 
August and very badly injured. 
Sparn. Armoured cruiser Cataluna aground and 
badly injured. 
Minor Groundings. 
BRITISH. Canadian cruiser Niobe and British cruiser 
Cornwall aground at Cape Sable. 
GREECE. Armoured cruiser Averoff aground off 
Penlee. 
Collisions. 


Battleship Hessen sank the Swedish steamer 
Akersund in September. 

Battleship Hessan badly injured the Danish 
steamer Ako in October. 

Protected cruiser Munchen sank a ship’s 
boat. 

Destroyer 8 167 badly injured in collision 
with Dutch tug. 

$ 121 in collision with the steamer Hecla— 
badly damaged. 

Two destroyers in collision. 


GERMAN. 


Both injured. 


BRITISH. Cruiser Hawke in collision with liner Olympic 
in September. 

Gun Disasters. 

BritTIsH. Battleship Hindustan accidentally hit during 
gun practice. 

Destroyer Nymphe—four injured. 

FRANCE. Bad gun explosion on board the Gloire in 

; September. 

GERMAN. Torpedo boat hit by a shell in the rudder 
during gun practice in March. Badly 
injured. 

Similar accident in August. 
Gun accident. Five men killed, one 


wounded, on board battleship Thuringen. 
Three men killed and eleven injured on 
board the Hertog Hendrick in November. 


HOLtanpD. 


JAPAN. Ten men killed and many wounded on board 
the Satsuma in a 12in. gun turret. 
Incidental Sea Damages. 
BRITISH. Half a dozen destroyers injured by sea strain. 
Engine-room Disasters. 
BRITISH. Battleship Orion. Twenty injured. in 


December in explosion in the dynamo 

compartment. 
i Steam pipe accident in the Thuringen. 
UNITED Explosion on board the Delaware in January. 
STATEs. Ten killed and many wounded. 
(Note.—Several other explosions have occured in engine- 
rooms in different navies, but unless fatal such explosions 
are rarely heard of.) 


Explosions unconnected with Gunnery or Engine-room. 


GERMANY. 


ITaty. Mine explosion. Three killed, two wounded. 
Submarine Disasters. 

GERMANY. Submarine U 3 sunk at Kiel. Three killed, 

the rest escaped. 
Mutinies. 

FRANCE. At Dunkirk in June. 

GERMANY. Bad Mutiny in July at Wilhelmshaven. 

SPAIN. — mutiny on board the Numancia in 
July. 

Russ!ia. Mutiny on board the battleship Slava at 


La Seyne in March. 
(Note.—Various other minor mutinies have occurred in 
various navies during 1911, but only those are here re- 
corded which were of a nature to affect the efficiency of 
the ship or ships concerned had war suddenly occurred.) 





THe Institure or Metats.—The annual autumn meeting 
of the Institute of Metals wil! this year, for the first time, take 
place in London, the meeting being held on two days in the last 
week of September. The next meeting of the Institute will 
be the occasion of the third May lecture, which will be delivered 
on May 10th, by Sir J. A. Ewing, K C.B., F.R.S., on the subject 
of “‘ The Inner Structure of Simple Metals.” It will be remem- 
bered that last year’s May lecture, given by Dr. G. T. Beilby, 
gm = on an allied subject, “‘ The Hard and Soft States 
in Metals.” 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





FENDER CHAINS ON THE PANAMA CANAL. 


Srr,—Your article No. III. on the Panama Canal raises the 
interesting question of the use of fender chains for the pro- 
tection of lock gates. In this case the necessity for fender 
chains as an insurance against disaster to the valuable shipping 
in the Canal has been realised, and the system to be installed, 
a very expensive one, costing about £3000 per chain, has been 
settled in good time, and not, as frequently happens in this 
country, after the completion of the lock. It is evident that 
no half measures are to be taken, as chains are provided for on 
each side of every gate. 

It is quite time that, in this country also, it should be realised 
that fender chains are as much part of a large lock as the gates 
which they will protect. The caves of ships running -into lock 
gates are numerous, and as ships and gates become larger the 
risk of disaster to the ships using the dock and to the trade of 
the port itself increases proportionately. But still, in many 
instances, no protection at all is provided, while it,is quite usual 
to see an ordinary chain stretched across an entrance which 
would break before a ship had travelled a foot. Where ,proper 
fender chains and relieving gear are installed, often they are 
not operated, showing a lamentable ignorance and lack of 
method on the part of those officials responsible for the working 
of the lock. 

With a chain stretched tightly across a lock entrance, although 
the ultimate strength might be 70 tons, the extension would in 
all probability not exceed lft. The work, therefore, done in 
resistance to a ship’s motion would be at the utmost only 
about 70 foot-tons, or insufficient to take the way off a vessel 
of 300 tons moving at three miles per hour. 

Where relieving gear is provided the case is different, as the 
chain is paid out against the resistance obtained by winding 
it round a fixed drum. The chain has to pass between two 
fixed drums, pressed together by a spring, the tension of which 
may be adjusted. It is given about three turns round the lower 
drum and a length of slack left, then two further turns round 
the same drum, followed by more slack, and finishing by fixture 
to an anchorage in the concrete of the wall. 

The system is effective in so far that the chain is paid out 
more or less gradually against some resistance which is neces- 
sarily rather problematical, but is generally calculated to be 
about 40 tons fora lgin. cable. On this assumption, if the chain 
is paid out 30ft., the resistance to the travel of the vessel will 
be 1200 foot-tons, nearly sufficient to bring to rest a ship of 
5000 tons moving at three miles per hour. In launching a 
ship the similar problem of bringing it to rest is solved by 
bunching the cable into loops, the resistance being obtained 
by a series of jerks. This principle may be applied to fender 
chains by looping the main cable by means of a lighter chain. 

Another system which is based on the principle of an exten- 
sible chain built up of a series of extension units has recently 
been devised. 

There is no doubt, however, that when the first cost is of no 
consideration, and the maintenance of the complicated machin- 
ery is assured of proper supervision, no system can be more 
effective for stopping ships of large tonnage than that adopted 
for the Panama Canal. But the cost is prohibitive in most 
eases, and, as a matter of fact, there are a number of cheaper 
arrangements, some of which have been mentioned above, 
which are nearly as good. 

In any case, whatever system is ultimately adopted, there 
is no doubt that this point should be settled before and not after 
the lock has been constructed, so that suitable provision for 
working the chain may be arranged. 

Above all, it must be recognised during the conception of 
big schemes, that for locks of any considerable size dealing 
with important shipping, fender chains are a necessary insur- 
ance against damage to the gates, to the ships and to the trade 
of the port. Civic ENGINEER. 

London, February 20th. 





THE SOFTENING OF WATER. 

Srr,— Your correspondent, “ H. J. W.,’’ is to be congratulated 
at last on his frank acknowledgment of the existence of the 
practical objections to the use of Permutit as a water softening 
reagent, set forth in my letter appearing in your issue of Feb. 16. 

In his opinion these disadvantages of the process do not 
form an insurmountable barrier to its adoption in certain cases 
in which a set of special conditions prevai!. This may or may 
not be so; but he is surely unwise in attempting to minimise 
one of the gravest objections to its use, by the amazing state- 
ment that an excess of sodium salts in the treated water is 
“* not in any way harmful,” and the still more incredible instance 
he gives in support of his contention. Does “ H. J. W.” seri- 
ously affirm that water containing 12 per cent. of sodium 
carbonate—8400 grains per gallon—can be worked in a boiler 
without its having any detrimental effect on the boiler or its 
fittings ? A full-sized Lancashire boiler under these conditions 
would contain half a ton of sodium carbonate alone after a week’s 
run, and if, as yourcorrespondent implies, the water after treatment 
with Permutit contained similar quantities of sodium sulphate 
and sodium chloride, the soluble sodium salts present in the 
boiler would amount to the colossal total of one and a-half tons. 

“H. J. W.” says that experiment has shown that waters 
containing .01 per cent. of sodium carbonate are corrosive at 
boiler temperatures. This is precisely what I have been saying 
all along; .01 per cent. is 7 grains per gallon. I can show 
“ H. J. W.” the analyses of hundreds of water supplies in the 
British Isles which contain just about this quantity of carbonate 
of lime. If these waters were treated by the Permutit process 
the carbonate of lime, instead of being wholly removed from the 
water, as in the lime process, would be converted into the 
equivalent quantity of carbonate of sodium, which “ H. J. W.” 
admits to be corrosive at boiler temperatures. He goes on to 
say that a larger quantity of sodium carbonate acts as a pro- 
tective against corrosion. This view is in flat contradiction 
of the recorded experience of all chemists and engineers who 
have dealt with the question of corrosion in boilers, from either 
a practical or scientific standpoint. Is “ H ’.” aware 
that carbonate of soda in a boiler feed water becomes caustic 
soda in the boiler at ordinary working temperatures and pres- 
sures? Is he aware of the action of caustic soda, not only 
on the fittings and seams of the boiler, but on the boiler itself ? 
There are many papers on the subject, and if ‘‘ H. J. W.”” wants 
concrete examples, there are a number of wells in the London 
area, notably a chain of wells extending from the Strand to 
Pimlico, and supplying several of the big hotels, the water from 
which contains sodium carbonate, and has necessitated the 
installation of special heating plant to render it fit for boiler 
feed on account of the trouble referred to. 

“HH. J. W.’s” statements with regard to this question of the 
action of soda in boilers may quite safely be left to the judgment 
of your readers. There must be many among them who have 
had experience of the working of water softening plants, and 
have noted the effect on the seams and fittings of boilers caused 
by even a slight excess of soda in the treated water, arising from 
faulty regulation of the plant, or a similar cause, and I venture 
to think that few of them would be found prepared to use a 
boiler water containing 8400 grains of soda per gallon. 

February 27th. INQUIRER. 


INSTITUTION OF MECHANICAL ENGINEERS. 


S1r,—The prominence you have accorded in your leader of 
February 23rd to my minority vote on the question of entrance 








examinationsat the annual meeting of the Institution of Mechani- 
cal Engineers seems to make desirable some explanation of my 
attitude. 

There is nothing in the report or in the notice calling the 
meeting to lead members to expect that a resolution binding the 
Institution to the principle of examinations would be put to the 
meeting, and in view of the small proportion of members 
present I felt justified in protesting and asking for a postal 
reference to the whole body of members. 

It did not appear to me to be very consistent for the Council to 
treat the postal votes of 761 members as of no account in the 
matter of “‘ Abstracting,” and at the same time to accept the 
votes of the small number present in person at an ordinary meet 
ing as a final decision upon a question of such vital importance a. 
entrance examinations. 

The chairman overruled my objection, so that nothing wa 
left me but to vote, and, quite apart from any opinion I may 
hold, my dissentient vote was in accordance with the weight o: 
evidence placed before the meeting, which I will now brietl, 
review as follows :— 

Firstly, we had a paragraph in the annual report of the Counc! 
to the effect that the Council desired to “have the question 
thoroughly ventilated, to be sure that the greatest majority «/ 
the members approved of the proposals.” } 

Secondly, we had the printed statement of the president, 
acting presumably as the mouthpiece of the Council, which con 
tained certain statements—as pointed out by Mr. A 
Raworth—that the chairman of the meeting had specifically t. 
disavow. 

Thirdly, we had the remarks of the speakers at the meeting 
every one of whom from the first “ breaker of the ice ” to the 
two representatives of the Graduates’ Section, and including 
even the seconder of the resolution, either condemned the scheme 
by direct criticism or damned it more effectively by faint praise 

After all this I could do no other than vote in opposition, an 
if my so doing will remind the advocates of the scheme that there 
are some members who will watch its development with a jealou< 
eye and accordingly cause them to give careful attention to 
every detail, I do not think my vote will be thrown away. 

Referring to the very entertaining report of the meeting that 
you gave your readers on page 191 of your issue of February 
23rd, I note that you have omitted all reference to the remark< 
I made advocating the desirability of more practical researche. 
on the part of the Institution for the benefit of provincial equally 
with the London members. 

The annual reports for the last few years show that this part 
of the responsibility of the Council is — practically ignored 
no new researches are being undertaken, and old ones have either 
died of old age or from want of nourishment. 

February 27th. Danret ADAMSON. 





THE STABILITY OF SHIPS. 


Srr,—Having studied stability practically at sea for thirty 
years, I read with great interest Mr. Liddell’s note on the 
subject in to-day’s issue. 

It is, as he says, quite true that no rule has ever been laid 
down for the amount of GM suitable for ships in general, 
and the reason is not far to seek—that it varies so with the type 
of vessel. If the different classes of ships became stereotyped, 
an approximate rule might perhaps be evolved for each type. 
But, after all, the righting arm and not the GM is the factor 
dominating the question of safety. It would be little consola 
tion to tell the captain—if he was picked up—of a vessel which 
capsized through rolling to the angle where her righting lever 
vanished, that she had good initial stability and ought to have 
recovered herself. 

But it is on the question of range that I differ profoundly 
from Mr. Liddell. e says that 374 deg. “is ample,” and 
87 deg. ‘“‘ an unnecessarily wide range.” Not many years ago 
the captain of a large passenger steamer showed me a snapshot 
photograph of his foremast against the horizon, taken by one 


| of his officers from the centre of the bridge. The angle between 


measured by a protractor was 47 deg., so that the roll was 
43 deg., and I was informed that this was not an uncommon 
oscillation for the vessel in bad weather. Now, whilst a ship 
may run for years, perhaps, without meeting anything very 
exceptional, she is liable at any time to encounter a combination 
of unusual conditions, such as waves that do not suit her natural 
period, and a temporary loss of stability on the summit of a 
wave, when the ordinary bad weather roll might be largely 
increased. But taking the above roll as it stands, of what use 
would the 374 deg. range have been, or even the 52} deg.. 
if the lever of stability were rapidly decreasing when she reached 
43 deg.? 

A small GM with a righting arm that increases up to the 
largest angle the vessel is likely to roll to and then tapers off 
gradually to the neighbourhood of 90 deg., is not only the more 
comfortable, but much the safer vessel, the small initial stability 
reducing instead of increasing (relatively) the angular velocity 
as she nears the upright. 


A moderate initial stability—say, eto —is necessary for 
D 


B 
30 
comfort and appearance, and to prevent undue heeling with 
every puff of wind, or inequality in the consumption of coal 
and water, but any increase in GM beyond this is undesirable 
from every point of view, provided the righting arm increases 
with the angle of oscillation in the way I have indicated. Such 
at least is my deliberate opinion after long experience. 

I hope that the day is not far distant when a “ curves of 
stability diagram ” will be found in every chart-room, and 
understood by those in charge, when it would not be difficult 
to frame an approximate rule for the most suitable GM in 
each individual ship, according to the conditions of loading. 

February 23rd. J. F. Ruruven. 





A BRITISH METRIC RELATION. 


Sir,—If, keeping the foot as it is, we reduce the gallon—and 
by consequence the pound—by the small amount of three- 
one-thousandths, we have the “ metric ’”’ relation— 

400 gallons = 64 cubic feet. 

It would be very convenient to give a distinct name to this 
measure—such as vol—and to adopt it as the unit for very 
large quantities, as of excavated earth or of water stored in a 
reservoir. “‘ So many vols of water ’’ would convey a definite 
idea to the mind, since one could picture a vol as a cube measur- 
ing 4ft. in each direction (4% = 64). Moreover, a vol of water 
would weigh 4000 Ib.—since a gallon weighs 10 lb.—which 
is exactly two tons, if we take the ton at 2000 lb.—as it certainly 
should be taken. 

It so happens that this useful relation of large quantities 
has its counterpart in the smaller measures of every-day life. 
For if we place together the three quantities— 

400 gallons : 64 cubic feet : 2 tons, 
and divide throughout by 64, we have— 
100 half-pints : 1 cubic foot : 1000 ounces, 
a relation which is very easy to remember, especially if for 
“half-pint ’’ we substitute its practical equivalent ‘‘ tumbler,” 
and say that “a cubic foot of water contains 100 tumblers, 
and weighs 1000 ounces.” Immo 8S. ALLEN. 
London, February 26th. 





WE hear that the East London Railway Company has 
The 


accepted tenders for the electrification of its lines. 
work is to be commenced immediately. 
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RAILWAY MATTERS. 


Tue Midi Railway electrification in Southern France 
is being carried out to enable current from five power 
plants in the Pyrenees to operate about 310 miles of road 
now using steam locomotives. The section of the road 
extends from Toulouse to Bayonne, with many branches, 
and has numerous heavy grades. 

Tue Board of Trade has recently confirmed the Avon- 
mouth Light Railway (Revival and Extension of Time) 
Order, 1912, reviving the powers granted by the Avon- 
mouth Light Railway Order, 1903, in relation to the light 
railway and works thereby authorised and extending the 
period for the completion of the same. 

THE Russian Government has granted concessions to 
corporations to build a considerable system of railways in 
the territory south of the Siberian Railway in the valley 
of the upper Obi River, on the west shore of the Altai 
mountains. One line is to be built from the Siberian Rail- 
way south by west through Barnaul to Semipalatinsk and 
Bijsk, 505 miles, another line is to be built from Aris, a 
station on the Orenburg Railway, about a 100 miles north 
of Tashkent, eastward to Pishpek, and later to Wierng, 
430 miles ; while the government itself will build a line to 
connect these two. Only the mountains lie between this 
territory and Mongolia. 

Tue Light Railway Commissioners recently held an 
inquiry at Richmond, Yorkshire, regarding an application 
for an order for the construction of a light railway ten 
miles long from Richmond along Swaledale to Reeth. 
The Commissioners, subject to proper financial arrange- 
ments being made, granted the order. The line is calcu- 
lated to develop the mineral and agricultural resources 
of the district and also to carry a large holiday passenger 
traffic. It is hoped that contributions towards the cost 
will be made by local authorities concerned and by the 
Treasury. The estimates put the cost at £40,300, and the 
surplus on working at £1200 a year. It is hoped that the 
North-Eastern Railway Company will work the line. 

Sort circuits on the New York, New Haven and Hart- 
ford Railway system are largely nullified by the use of 
impedance coils in the generator leads. These cut the 
current down to about one-fourth of its natural value, 
and as the mechanical stress is proportional to the square 
of the current the sheek upon the generators is but one- 
sixteenth the value without the coils. A system of auto- 
matic relay switches is also used, which throws resistance 
into cireuit for conditions of heavy abnormal current, 
immediately followed by the opening of the circuit breaker 
nearest the short-circuited line section. Current is 
restored automatically to the rest of the system as soon 
as the line section which is in trouble is cut out by the 
opening of the breakers. 

Tue Electrivian states that during 1911 work was com- 
menced on the State power station at Saalach. from which 
energy will be supplied for operating the railways in the 
neighbourhood. During 1912 turbines, generators, and 
switch gear will be erected, while the section Salzburg-Bad 
Reichenhall-Berchtesgarden will be electrically equipped. 
The sections from Garmisch-Partenkirchen to the frontiers 
at Mittenwald and Griesen are also to be similarly equipped, 
and will be temporarily supplied with energy from the 
power station at Ruetz, near Innsbruck, which also sup- 
plies the Austrian sections of the same line. The year 
1911 was, our contemporary remarks, especially note- 
worthy in the electric traction world, from the fact that 
the railway authorities of Prussia, Bavaria, and Baden 
all adopted a line pressure of 15,000 volts and a 
frequency of 16% as standard, single-phase current being 
used, 

In March of last year the first electric main line section 
in Germany was opened between Dessau and Bitterfeld, 
a distance of 15 miles, the electrification of which cost 
about £100,000. This first experiment has proved so 
successful that the Prussian authorities have decided to 
continue with the works on the entire section from Magde- 
burg to Halle, at an estimated cost of £1,300,000, and 
also to electrify a new experimental section from Lauban 
to Kénigszelt, running along the spurs of the Giant Moun- 
tains. The latter railway is estimated to cost £850,000, 
and presents a more difficult task than those hitherto 
attempted, on account of the numerous gradients and 
sharp curves. The Berlin Municipality has also given 
an order for two electric locomotives for use on the urban 
line. It may also be mentioned that the other Federal 
States of the Empire have not been behindhand in this 
respect, and works have already been begun on long- 
distance railways both in Bavaria and Baden. Last year 
it was also decided to construct a new electric under- 
ground railway running from the north to the south of 
Berlin, at a cost of £2,700,000, and at the same time to 
extend at both ends the existing line from the east to the 
west of the city. The system found to answer best for 
the long-distance railways is the single-phase alternating- 
current of about 15 periods. 

ANSWERING several questions at the close of an address 
delivered before the New England Street Railway Club, 
at Boston, Mr, W. S. Murray stated that the approximate 
all-day efficiency of the single-phase system now in service 
on the New Haven lines is about 75 per cent. to 80 per 
cent. from the power-house to the electric locomotive 
driving wheel; this as compared with 65 per cent. to 70 
per cent. for the direct-current third-rail system. The 
all-day line efficiency is about 95 per cent. The efficiency 
of the transformers on the locomotives is about 95 per 
cent. and that of the motors from 80 per cent. to 90 
per cent. It is very difficult to increase the power 
station load factor above 30 per cent. under present con- 
ditions, but it is expected that this will rise to 45 per cent. 
or 50 per cent. when the freight locomotives go into ser- 
vice, through the filling of the dips in the station load 
curve. The company has adopted the geared type of 
locomotive, with eight motors per unit for freight service. 
A valuable operating point is the fact that the size of these 
motors is the same as is used on the multiple-unit suburban 
trains, which results in less diversity of apparatus, reduc- 
tion in variety of spare parts and more effective mainten- 
ance. The motors have a nominal rating of 150 horse- 
power each, and on account of gauge and clearance con- 
ditions the eight-motor locomotive is lighter than a four- 
motor equipment of corresponding capacity. 








NOTES AND MEMORANDA. 





Sudd region, extending over 300 miles of the Nile. 


of the Sudan Government. A concession for fifteen years 
has now been granted, and a factory is to be built capable 
of turning out 50,000 tons of ‘‘ Suddite”’ per annum. 


Sratistics compiled by the United States Geological 
Survey show that the production of spelter or metallic 
zine from ore for the first six months of 1911 was 140,196 
short tons, a gain of more than 5000 tons over half the 
record output of 1910. Of this production, 5135 tons were 
made from foreign ore. Spelter stocks were reduced from 
23,232 tons to 17,788 tons. Imports remained about the 
same, but exports were nearly double those of half the 
preceding year. The apparent consumption of spelter 
was 135,497 tons, an increase of more than 12,000 tons 
over the half of 1910, but about the same as in half of 1909. 


“* An Investigation of the Strength of Rolled Zinc,” by 
Herbert F. Moore, is issued as Bulletin No. 52 of the Engi- 
neering Experiment Station of the University of Illinois. 
This bulletin records results of tests made in the labora- 
tory of the University on the tensile, compressive, and 
shearing strength of zinc. The results of these tests are 


made in European laboratories. A discussion of the 
strength and ductility of zinc is given. The resisting power 
of zine to stress was found to be from 30 per cent. to 40 
per cent. of that of soft steel. 


THE Electrical World gives an account of a metallic 
flame are lamp for headlights which has been developed 
for inter-urban work. By reversing the current a dim 
greenish light can be obtained which is very suitable for 
use in city streets. The lamps have been designed for 
use on direct-current circuits, and consume about 4 
ampéres at 70 volts. The feeding mechanism consists of 
a solenoid with its winding in series with the are, which, 
through a positively acting clutch and a series of levers, 
feeds the electrode. The lower or negative electrode 
is attached to a lever, and is drawn toward or away from 
the stationary positive electrode by the movement of 
the solenoid and clutch, which engages an auxiliary rod 
attached to an operating lever. 


ACCORDING to a contemporary, a novel use for electricity 
on a comparatively large scale has been devised in New 
Orleans in connection with a 6000-egg incubator, built 
for a professional poultry breeder. The plant is 40ft. 
in length and 5ft. in width, and consists of forty compart- 
ments, each capable of holding 150 eggs. The tempera- 
ture of each compartment is controlled separately by 
means of thermostats, which introduce into, and throw 
out of, the heater circuits resistances formed of electric 
lamps. The average power necessary for each heater 
amounts to 20-25 watts, and the total consumption for 
the hatch is about 10-12 units per compartment. The 
owner of the apparatus states that six months’ trials 
have demonstrated that it possesses many advantages 
over the ordinary gas or oil-heated incubators. 


Tn an article on “ Rheostats,” appearing in the columns 
of the Electrical Review, the author points out that in 
certain types of rheostats, namely, liquid and some 
embedded types, the system of horse-power minute rating 
should be used, and this also serves to check roughly at 
sight the suitability of a given starter for its work. The 
horse-power minute capacity may be defined as the pro- 
duct of rated horse-power of motor x starting time in 
minutes x ratio of starting to full-load torque, this figure 
generally being taken for some definite period—thus, 
horse-power minutes per half-hour—the latter quantity 
being the time allowed for cooling. If starting is per- 
formed infrequently, obviously the above figure may be 
increased ; for instance, in liquid starters the horse-power 
minutes per* half-hour value may be doubled where the 
interval between starts is of the order of three to nine 
hours, depending on the size. 


In a paper entitled ‘‘ Some Considerations on the Choice 
of Auxiliary Plant for Power Stations,” read before the 
North-East Coast Institution of Engineers and Shipbuilders 
by Mr. A. H. Finch, the opinion expressed is that the follow- 
ing may with advantage be electrically operated:—Mechani- 
cal stokers, if fitted ; fans, if fitted (variable speed motors are 
desirable here, if efficient at low speeds); water service 
pumps of all sorts, except those very rarely used, where 
steam ejectors can be employed: economiser scrapers ; 
coal and ash handling plant; cranes. The following 
should, where possible, be steam driven :—Feed pumps 
and combined air and circulating pumps for the condensers. 
Exciters should preferably be directly attached to the 
shafts of their generators. Ventilation of alternators to 
be effected by fans on the rotors. Switches to be electri- 
cally operated. Large valves where speed of operation is 
essential may be operated either electrically or, if the 
station is on a large enough scale to warrant a supply of 
compressed air always available for cleaning electrical 
apparatus and driving pneumatic tools, by air. 


THE temperatures of gases in flues and chimneys are 
determined by one of the economiser builders by the use 
of the tensile strength of metal pendants instead of the 
melting point as the true indication of temperature. The 
pendants are made with a large body, having a certain defi- 
nite weight, suspended from a narrow neck. The compo- 
sition of the metal may be varied, and the cross section 
of this neck is adjusted until the body of the pendant 
will pull the neck in two and fall at some desired tempera- 
ture. In actual use the pendants are hung upon a wire 
hook, which is introduced into the flue with the pendant 
at the desired point, beginning with the lowest tempera- 
ture pendant, and proceeding until the one is found which 
will not fall off after five or ten minutes’ exposure. The 
flue gas temperature will, then be somewhere between the 
temperature marked on the last pendant and the next to 
the last pendant used. Pendants for three temperatures 
have been perfected, namely, 425 deg., 500 deg., and 550 
deg. Fah., representing respectively the temperature at 
which the use of the economiser is justified with coal at 
commercial prices, the temperature at which an economiser 
is a good investment in all cases, and the temperature at 





which neglect to use an economiser becomes waste. 


“ SuppDITE ”’ is the name of a new fuel which a German 
scientist has adapted from weeds which abound in the | 
The | 
new fuel has been tested on the railways and steamers | 


tabulated and compared with the results of tests of zinc: 





MISCELLANEA. 


Ir is reported that a British Naval Commission will 
visit Jamaica in June with a view to investigating and 
reporting on the advisability of reopening the dockyard 
to cope with the situation caused by the completion of the 
Panama Canal. Should the Commission report favour- 
ably, the dockyard establishment will be enlarged in.con- 
nection with a scheme of the Admiralty to make Jamaica 
a naval base. 


THE Executive Council of the National Flint Glass- 
workers’ Society have decided, in the event of a coal strike, 
to pay all members unemployed payments so long as the 
glass works are closed down. In their communication 
to the various branches scattered through England and 
Scotland it is stated that no member will be allowed whilst 
unemployed in consequence of a coal strike to accept a 
situation under another firm. A notice generally issued 
by flint glass manufacturers gives the men fourteen. days’ 
notice, but contains the proviso that should a strike not 
take place during this time the notices will be immediately 
withdrawn. 

AccoRDING to a contemporary, Mr. Carl Hering has 
drawn the attention of the Franklin Institute to the con- 
fusing number of different units used in heat calculations. 
He proposes a unit of resistance to heat-flow analogous to the 
ohm, which is the unit of resistance in calculations on the 
flow of electricity. He calls this new unit the thermal 
ohm, and it is defined as the resistance which permits the 
heat equivalent to one watt or one joule-second to flow 
with a difference of 1 deg. Cent.intemperature. One watt 
or joule-second is 0-7373 foot-pounds per second, or rather 
less than one one-thousandth of a British thermal unit 
per second. Although at first sight of somewhat academic 
interest only, judging from electrical experience the 
thermal o may prove useful in practice. Unfor- 
tunately, whilst the whole world recognises the same 
fundamental electrical units, there is no similar agreement 
upon thermal units, and we should probably be con- 
fronted with four or more thermal ohms, based on kilo- 
grammes and pounds, and degrees Centigrade and Fahren- 
heit; and perhaps another combination based upon degrees 
Réaumur. 


A serous Jandslip has occurred on the main coach road 
between Ventnor, Blackgang and Freshwater, in the Isle 
of Wight. The slip took place close under the western 
end of the well-known Undercliff, which extends for a dis- 
tance of some six or seven miles between Bonchurch and 
Blackgang. The road in the neighbourhood of the mishap 
is over 350ft. above sea level, the land sloping away from 
it towards the coast. It has been subsiding for some time 
owing to pent-up water which has accumulated greatly 
during the very wet winter, and which has now burst 
through many feet down the slope, carrying with it the 
soil from under the roadway, which is now held suspended 
over a hollow, and is cracked all over so as to be impassable 
for traffic. The coach service from Ventnor is still being 
carried on as far as the break. A similar accident cecurred 
on the same road about three-quarters of a mile to the 
eastward in 1881. It was due to the same cause, the accu- 
mulation of water for which an outlet should have been 
found. In this case the greensand slid on the blue slipper 
and the whole aspect of the place was altered over a con- 
siderable area, a long length of road having to be re-made. 


Ir is reported in the Iron and Coal Trades Review that 
Professor Emery R. Johnson, of the University of Penn- 
sylvania, spent two days recently before the Inter-state 
Commerce Committee of the American House of Repre- 
sentatives, explaining the bearing of the cost of coal in 
the United States upon traffic through the Panama Canal. 
Mr. Johnson said that he considered the coal question 
fully as important as the question of tolls in determining 
the distribution of traffic. He called attention to. the 
fact that when freight ‘rates are high, bunker space 
on ship board is exceedingly valuable, and rather 
than start with a great quantity of coal on board and 
freight capacity correspondingly reduced, owners will 
often take on coal later at a higher price. This con- 
sideration means that there would be secured a great 
advantage in attracting freight should it be possible to 
supply coal cheaply and in an easily available way for 
vessels passing through the Canal. Mr. Johnson further 
said that the price of coal at the end of a ship’s tackle 
at the Panama Canal to-day was about 15s. 10d. He 
thought about 4s. 2d. ought to be added for deprecia- 
tion of coal while in storage, and the cost of transportation 
through the Canal to the western end; this would make 
20s. On the Suez Canal last year’s rates ran from 21s. 3d. 
to 22s. He concluded that coal rates could be so arranged 
as to direct traffic toward the Panama Canal. 


“THE Mechanical Design of Electrical Plant Usually 
Found in Collieries ’’ was the title of a paper recently read 
at a meeting of the Association of Mining Engineers by 
Mr. R. H. Willis. The author said that all electrical 
plant which was to be used in collieries should be charac- 
terised by extreme robustness. Undoubtedly it would 
pay in the long run to use a machine with the heaviest 
shaft, longest bearings, and stiffest brush gear. This was 
particularly the case with regard to three-phase machines, 
where, of necessity, clearances between the rotor and the 
stator were small, and consequently no undue deflection 
could be allowed on the shaft. In such a case also the 
length of the bearings was of importance. Two methods 
were adopted to get over the trouble in fairly large ma- 
chines. The first was to mount the rotor in bearings 
independent of the end frame, which - could’ be 
packed up to compensate for any wear that migh- 
take place. The second arrangement was to have adjuste 
ing screws in the end frames, so that the latter could be 
raised and lowered in relation to the stator as might be 
required. Oil flinging was one of the most fruitful sources 
of trouble in connection with electrical machinery. It was 
difficult to account for this, as frequently he had seen 
two machines identically alike, made from similar stock 
parts, and running at the same speed, the one throwing 
oil badly and the other perfectly dry. All the same, 
the general lines to be adopted to prevent this trouble 
comprised a large oil flinger of either one or two ridges, 
with a capacious bell mouth coming well down to the shaft, 
and with large overthrow drains to permit the oil to run 
back into the oil well. 
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~ HIGH ALTITUDE ROPEWAY IN BOLIVIA 
ROPEWAYS, LIMITED, LONDON, ENGINEERS 
( For description see page 235) 
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Fig. i—SAGRARIO JUNCTION OF THE YANASALLA, ACERO CRUZ, AND INJENIO FELIX ROPEWAYS Fig. 2—ACERO CRUZ ROPEWAY—17,045ft. ABOVE SEA 





























Fig. 3-ONE OF THE ROPEWAY TRESTLES Fig. 4—THE YANASALLA, ACERO CRUZ, AND INJENIO FELIX LINES AT SAGRARIO JUNCTION STATION 

















Fig. 5—INJENIO FELIX ROPEWAY—UNLOADING STATION, 14142ft. ABOVE SEA Fig. B—YANASALLA ROPEWAY—LOADING STATION 
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ar In order to avoid trouble and confusion we find it necessary to inform 

ee that letters of inquiry addressed to the public, and 

ps od for insertion in this column, must in all cases be accompanied 

by a large envelope legibly directed by the writer to himself, and stamped, 

in order that answers received by us may be Sorwarded to their <destina- 

tion. No notice can be taken of communications which do not comply 
with these instructions. 


4a All letters intended for insertion in Tuk ENGINEER, or contauung 
questions, should be accompanied by the name and address of the writer, 


not necessarily for a but as a proof of good faith. No notice 
whatever can be ta of anonymous communications. 
4a =We cannot undertake to return drawings or manuscripts ; we must, 


therefore, request correspondents to keep copies. 
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Supplement, and Subscribers are requested to notify the fact | 
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Train Control in America. 


| ArreR being in existence for nearly five years, 
the Block Signal and Train Control Board of the 
| United States will come to an end in two or three 
| months, as supplies are being cut off, the Inter-state 
| Commerce Commission having decided not to ask 
| for a renewal of the annual appropriation of 50,000 
idols. A suitable epitaph would be, “Much ery, 
little wool.” The history of the Board and its work 
| will be found in Tue ENGINEER of May 12th last. 
| | It was appointed to inquire into the use and necessity 
| matic control of railway trains. Any investigations 
|as to the former were wasted energy. 
| the “ necessity for block signal systems.” The table 
'on American railway accidents that appeared on 
| page 182 of our issue of February 16th tells its own 
|story. In the last fiscal year—that ending June 30th, 
| 1911—there were 93 passengers, 297 servants on duty, 
| 13 servants not on duty and “ other persons,” and 33 
| trespassers killed in collisions, and, in addition, there 
| were 4799, including 2884 passengers, injured. 


| by year. The total killed for the year ending June, 


1911, was 436. For the previous year it was 433, 


| ending June, 1908, it was 414. 
Board nor appropriation to decide that block signal- 
ling is a necessity. 

On the other subject —the automatic control of 
| trains—the investigations were directed rather on the 
‘use of ” than the “ necessity for.’’ The latter is clear. | 
A driver is always liable to overruna signal. But the 
remedy for this fault, 7.e., “ the use of ” automatic | 
‘control, is not so simple. The Board was appointed | 
in 1907 on the recommendations of the Inter-state 


| Commerce Commission, contained in a report, which | 


| said that the number of collisions could be reduced | 
to an exceedingly small number by the efficient | 
management of block signals, and that it was also 
unquestionable that an efficient automatic stop 
would prevent that last small percentage of such 
accidents as was due to the engineman falling dead 


| at his post and other like causes. 


—against a driver falling dead at his post—and after 
four and a-half years’ work and the examination of 
912 schemes it found twenty likely ideas. 
these twenty the Board has tried five and put the seal 
| of approval on three. It is true that there were 
| 169 still under consideration at the time the Board | 
reported in December, so that there is a chance of | 
the proportional cost of the investigation being lower 
than £1500 per approved idea, at which figure the 
expenses stood last December. And the blame for 
all this is put upon the unfortunate railway com- 
panies, who have to endure retribution enough 
for sins more deliberately committed, without 
being stigmatised for failing to be enthusiastic 
over an ill-conceived scheme. The last report of 
the Board says: “ The railroads have been decidedly 
lax in developing the automatic stop, and progress 
has been so slight in this direction that the actual 
experience which is necessary for the proper legis- 
lative judgment is lacking.” But the railway com- 
panies of the United States are in this respect no 
different from those of France, Germany, and Great 
Britain. In all these countries the allied questions 
of cab signals and automatic train control have been 
under consideration for some time, but neither in 
|France nor Great Britain have any serious steps 
been taken towards automatically pulling up trains. 
In Germany this latter question has received more 





for block signal systems and appliances for the auto- | 


Every day | 
| the reports of railway accidents showed conclusively | 


And | 


| what is a serious ma ter, the figures increase year | 
The rates for all other classes of advertisements, other than those | 


the year before that it was 342, and for the year | 
It surely needs no | 


Out of | 


attention than anywhere but in the United States, 
and the conclusions arrived at there are that the 
game is not worth the candle. The rarity of accidents 
caused by over-running signals does not justify the ex- 
pense. Possibly there would be more justification 
for the expense in the United States, but even there 
the situation is not without hope, as may be judged 
from the fact that in the last four quarterly 
accident bulletins only four collisions are reported as 
due to signals being passed at danger, and it must 
be remembered that this applies to 240,000 miles of 
railway, on which taking chances is second nature. 
But is not the Block Signal Board convicted out. 
of its own mouth ? This is what the last report says : 
‘ But when all is said that can be said in favour of the 
use of automatic safety devices, it still remains true 
that they correct none of the fundamental defects 
in American railway practice—bad methods of 
operation and management, inefficient supervision 
and inspection, poor discipline and lack of co- 
operation between the different branches of the 
personnel, deficient structures, roadway, and 
equipment, all of which introduce fundamentally 
dangerous conditions, still exist, and cannot be 
|remedied by the use of automatic appliances.” 
| When these things have been remedied it will be time 
| to think of automatic control. The report concludes 
with majority and minority recommendations. Three 
of the members would have Congress establish 
‘a system of supervision over inter-State roads 
somewhat similar in character to that now adminis- 
tered by the British Board of Trade.” The minority 
member says that this would be an experiment of 
such. magnitude, and would involve such a marked 
departure from previous practices, that it ought not 
to be tried except in the most cautious and gradual 
way, after a period of negotiation or tentative action. 
He therefore suggests further inquiry. The Inter- 
state Commerce Commission has sent this report 
forward with a remark that the views of the Board 
|are entitled to careful consideration, but that the 
Commission did not at that time feel justified in 
making recommendations with respect thereto. 
At the end of the annual report of the Commission 
are sundry recommendations. Among these is one 
advocating the compulsory use of the block signal 
system. It is significant that nothing is said in it 
about train control. 

Interesting as the report is, we do not find much 
in it of importance to European railway engineers. 
| American railways have always lived their own lives ; 
| they are not prepared to be guided by the experience 
and disasters of other nations, and they have had to 
| cut out their way to light through folly and callous- 
‘ness blacker than any known in modern Europe. 
| By degrees, under the pressure of public opinion, 
| they are winning their way to safety, but, in a large 
| measure, they are years behind the Old World, and in 

| protective devices we have little, or nothing, to learn 
'from them at present. Moreover, the problem ‘is 

in certain respects, wholly different from that pre- 
| sented by European countries. In the more popu- 
lous States or near big cities the science of manage- 
ment of trains is common to the whole world, but 
America is almost alone in possession of thousands 
of miles of line running through country which is 
barely populated at all. It is this mixture of con- 
ditions which make the difficuities of_ American 
railway management. 











So when the Board | 
was constituted it proceeded to search for this remedy | 


The Effect of Pressure on the Transmission of 
Heat. 


New questions connected with the transmission 
of heat turn up so frequently that it would appear 
the more we learn the more ignorant we are. 
Like the rings in a pond caused by the fall into it 
of a pebble, so each novel fact, or even inquiry, 
| presents us with a new circle for fvestigation. It 
/may be large and important, it may be small and 
little more than suggestive, but there it is. One 
of the very latest is an experiment recently made 
by Mr. O. M. Row to ascertain the effect of water 
pressure in preventing the transmission of heat 
from steam through metal surfaces. A description 
of the apparatus used, and an account of the results 
obtained, were the subjects of a paper read not long 
since before the Institution of Heating and Ventilat- 
ing Engineers. Mr. Row is the inventor and manu- 
facturer of a well-known apparatus for heating 
water by steam, the essential feature of which is the 

“crimping” of the tubes, which reduces their 
content as compared with their surface, and at the 
same time breaks up direct currents, and mixes 
the heated with the colder water. The question 
which Mr. Row set about answering was the effect 
on the efficiency of a given surface of the pressures 
of the steam on one side, and of the water at the other 
side of the walls of the tubes. The paper is by no 
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means lucid, and leaves us in some doubt as to the 
precise conclusion at which the author has arrived. 
Thus, in the title he uses the words “ preventing 
the transmission of heat,” yet he goes on to say that 
while it has been the practice in heating water for 
use in public buildings to use steam of low pressure, 
probably through fear of putting too great a tax 
on the strength of the apparatus, yet that this is 
a false policy, the heating efficiency going up in 
proportion to the pressure, while high pressure 
means a much more compact apparatus. The 
words high pressure refer, however, as we ulti- 
mately discover, not to water but to steam. We 
have two tests to consider. In the first, the 
steam pressure was raised progressively from 5 lb. 
per square inch to 40]b., by 51b. at a time, while 
the quantity of water raised from 50 deg. Fah. to 
180 deg. Fah., mounted as the steam pressure in- 
creased from 35 gallons per hour per square foot 
to 103 gallons. The water pressure is not stated, 
but we gather that it was constant and 5b. per 
square inch. It would seem from this that a rise 
in steam pressure brought about a large augmentation 
of efficiency ; but we are further told that a point 
is soon reached at which the transmission rate 
becomes constant. This is when the water and steam 
pressures become identical. The second trial differed 
from the first. The only factor changed throughout 
it was the water pressure. In the first run it was 
100 lb.; in the second, 501b.; in the third, 25 Ib. 
The inlet temperature of the water was always 
80 deg., the outflow 180 deg. The water pres- 
sure varied between 5lb. and 100lb. At the 
first, the delivery was 214 gallons per hour; at 
50 lb. pressure the delivery fell to 93.71b.; at 
100 lb. pressure it fell to 82 gallons. From this 
it seems clear that the water pressure should be kept 
as low as possible. 

We believe that the results of the investigations, 
as set forth by Mr. Row, will be found anomalous 
and confusing. It will be advisable to concentrate 
attention on the second experiment, because we have 
only one factor to deal with, and it is unwise to compli- 
cate any investigation of the kind by dealing with 
more than one point at a time. We have, then, the 
simple statements that as the pressure of the water 
rises it absorbs less heat, the temperatuie of the 
steam remaining unaltered ; and that when the pres- 
sures Inside and outside the tube are the same, the 
rate of heating remains the same. This last is a 
very curious phenomenon. It is quite difficult to 
understand how the definite relation between what 
is going on at the two sides of the wall of the heating 
tube should exist. How does pressure affect 
the rate of transmission for the worse? At the 
first sight it would appear that an increase of water 
pressure should do good by forcing the liquid into 
close contact with the metal. Again, air bubbles 
are no doubt formed, and adhere to the tube walls. 
The higher the water pressure the smaller these 
bubbles ought to be, and the less of the heating sur- 
face would be kept out of contact with the water. 
If there is any basis of fact here, then the higher the 
water pressure the better. It must be carefully 
kept in mind that we have nothing to do with evapora- 
tion, but only with heating ; and that the difference 
in temperature at the inside and outside of the tube 
remains a constant throughout, so that the only 
thing affected is the actual number of heat units 
per square foot per hour passed through the metal. 
So far as the flow of steam is concerned, it was 
unaffected by anything taking place inside the tube. 
We may therefore reject it altogether as a factor. 
In the preliminary experiments with alteration in 
its pressure, it seems that the only actual effect 
was not the change in temperature, but the difference 
in pressure between it and the water. Or shall we 
say in temperature? It follows that the thing to 
be discovered is the factor affecting the rate of absorp- 
tion from the steam, which factor depends in some 
way unknown on the pressure of the water. The only 
obvious deduction is, as we have said, that the pro- 
duction of air or steam bubbles being diminished as the 
pressure rises, so should the efficiency augment; yet 
the contrary seems to be the fact. Mr. Row’s 
hypothesis is by no means clear. Here it is. Re- 
ferring to curves which he gives in his paper, he 
says :—“ In the third case it will be seen that in the 
25 lb. steam pressure test, the curve gradually falls 
until 25 lb. pressure is reached, after which a hori- 
zontal line is maintained. From this test it will be 
seen that the decrease in the transmission of heat 
ceases when the water pressure equals the steam 
pressure, and we therefore assume that as the point 
at which the decrease ceases is the point where the 
possibility ceases of the steam within the tube pro- 
ducing steam bubbles on the outside of the tube, 
that the decrease in efficiency is due to the gradual 
reduction, as the pressure increases on the water 
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side of that proportion of the tube which is capable 
of producing on its surface on the water side, minute 
steam bubbles. This must be taken as a theory 
capable of clearer light on further investigation.” 

Mr. Row, in conclusion, expresses the belief that 
these experiments—in which he was enthusiastically 
aided by Mr. Holme Lewis, chief engineer to the 
Manchester Corporation, Hydraulic Power Depart- 
ment—shed a considerable amount of light on the 
question of live steam feed heating for boilers. We 
may further add that it has long been known that 
as the pressure increases in locomotive boilers, the 
wear and tear of fire-boxes assume more and more 
serious proportions. -Theoretically, it is not at all 
easy to say why. If it can be shown that an intimate 
relationship exists between pressure and the trans- 
mission rate of heat, then we have a step to the solu- 
tion of an important problem. We do not think 
the matter should be left here. Further investi- 
gation can easily be carried out. Has, for example, 
the Row tube anything to do with the currents set 
up in the water along the tube surface? Are the 
results obtained also to be got with plain tubes ? 
And so on. Nothing, it would appear, is to be had 
by examining the steam side of the tube. We 
would suggest that Mr. Row should use glass 
“ calorifiers,” with the object, not, indeed, of testing 
efficiency save for pressures of, say, from that of the 
atmosphere to 51b., but to ascertain the nature of 
the currents which go on in the water. Possibly, 
however, he may have done this already. The 
publication of his results would be interesting and 
valuable. Our correspondence pages are open to 
him. 


The Coal Crisis. 


By the time these words are in print the greatest 
strike in the industrial history of Europe will be in 
full career. One thing alone can stop that dreaded 
consummation of months of argument. 
representatives are closeted with the Prime Minister 
as we write, and a last effort is being made to bring 
them to a sense of the enormous responsibilities 
which rest upon their shoulders. If Mr. Asquith 
fails, and we must confess that at the moment we 
see nothing in the attitude or temper of the men 
that inspires hope, then for a week at least, and 
possibly for many weeks every branch of industry 
and trade must suffer trial and disorganisation. 
Gloomy anticipations of what that may mean are 
now fruitless. Whilst there was still hope of a 
settlement, it was well by every available means to 
present the fearful consequences of the anticipated 
action. But the time for such work is now past, and 
it is our duty rather to encourage the people of this 
country to endure with fortitude, and above all with 
patience, the troubles through which they must 
pass. The industrial strike is a terribly bad thing, 
but it is as nothing compared to a civil revolution, 
and we dare not shut our eyes to the fact that if 
once tempers get the better of the sufferers passion 
will obtain free rein, and we may be whirled at 
headlong speed into a conflict but little short of civil 
war. 

All the week long the Government has been 
striving earnestly to bring the parties to the dispute 
to terms. It has failed so far because it had nothing 
to offer which had not already been offered, no 
proposal to make which had not already been 
discussed to the last letter by conference after 
conference, and meeting after meeting. Every 
aspect of the case has received the attention of the 
owners and the men, and the deadlock is due to the 
fact that a point has been reached where neither 
is prepared to concede anything more. But, as we 
said last week, as far, at least, as the English 
federated district is concerned the stumbling block is 
but small, and it is appalling that the country should 
be thrown into turmoil over a matter which should 
be so readily settled by a little exercise of a 
reasonable spirit. The owners have shown them- 
selves willing to take the step forward and to make 
peace; the men have refused to move an inch from 
the position they have taken up. Yesterday the 
Government brought forward a definite proposal for a 
settlement ; it was accepted by 60 per cent., measured 
by output, of the owners, which means that, with South 
Wales, Scotland, and Northumberland excluded, 
nearly all the remaining districts are willing to 
subscribe to the terms, even though some of them 
recognise, as, for example, the county of Durham, 
that if they consulted their own interests alone they 
would “hesitate to consent to the conditions put 
forward.” On the other hand, the men with a single 
voice, consulting only their own interests, have 
rejected the proposals of the Government, adhered 
to their unreasonable};demands, and. brought this 
train of trouble upon the country. By their 
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action they have alienated the sympathy of 
the country and the Government, and they must 
hold themselves alone responsible for the conge- 
quences. They have no valid excuse for their 
action. The terms offered by the Government were 
more reasonable than they have, regarded as a body, 
any right to expect, for it cannot be forgotten that a 
section of them has broken its word and torn up an 
agreement only recently signed. That offence the 
Government overlooked. Being satisfied that there 
were cases of hardship in the mines, it proposed 
that a minimum wage should be agreed to by the 
owners, whilst the men on their side should con- 
sent to such safeguards as would prevent the abuse 
of the minimum. To arrange the terms district 
conferences were to be called at which a representa- 
tive of the Government was to be present, and in 
event of these conferences being unable to reach an 
agreement, the Government was to take the matter into 
its own hands and settle the terms.! When we con- 
sider what this means, the consent of the owners is not 
less astonishing than the refusal of the men, and it must 
be admitted that they have buried their own self- 
interest in a desire to save the country from the 
plague of a widespread industrial war. The clauses 
mean this and no less, that the regulation of wages 
in the coal mines may be effected by the Govern- 
ment. That is an extremely serious step which the 
owners cannot contemplate without the very gravest 
misgivings ; but, on the other hand, the men who 
have so often urged the interference of the Govern- 
ment seem to have gained just what they wanted, and 
their attitude is only comprehensible on the ground 
that they are full well aware that the justice of their 
cause cannot be proved, and that the tyranny 
which they are endeavouring to exercise over the 
owner; would not be upheld by Parliament. 
Finally, the same word must be said again that 
we have had unfortunately to say so often during 
the last few years. No agreement is worth the 
trouble of making if we cannot ensure its observance. 


ance, and over and over again bonds have been 
broken and contemned by the workmen. Is it to 
be expected that a treaty between the Government 
and the men will meet with any better fate’ We 
fear not. Until some means have been devised to 
replace that sense of honour which made bonds 
sacred we can hope for little from written agree- 
ments. 





LITERATURE. 


The Testing of Motive Power Engines. 
M.Se., A.M.I. Mech. E. London: 
Green and Co. 1911. 

A PERUSAL of this book brings home the fact that 
the test of prime movers has of late years been de- 
veloped to an enormous extent. So far as research 
is concerned, and the instruction of students, this 
is no doubt satisfactory, but is it not possible that 
for commercial purposes the matter has gone too 
far? At any rate it would be interesting to know to 
what extent the cost of manufacture is thereby 
increased. In many respects even this large volume 
deals only superficially with the matter; but, in 
most cases, reference is given to the sources from 
which further information can be obtained. 

The book is intended for engineering students. 
The author hopes that the work will be of service 
to engineers in practice, and in our opinion this will 
be so. The information given is generally well 
up to date, and the author shows that he has been 
a careful reader of the large mass of literature which 
is constantly appearing on the subject. The first 
three chapters deal with the general principles of 
thermodynamics, and the methods of measuring 
pressures, temperatures, indicated horse-power, and 
brake horse-power, &c. Chapters 4 and 6 deal 
with the test of steam engines of various kinds. 
Chapters 7 and 8 are devoted to boiler trials. 
Chapter 9 deals with condensers and air pumps. 
Chapters 10 and 15 with internal combustion engines. 
Chapter 12 with gas producers ; and the remainder 
of the book, consisting of four chapters, describes 
the tests required with refrigerating plants, air com- 
pressors and air motors, fans and blowers, water 
turbines and pumps. The book is illustrated with 
193 figures of testing apparatus and diagrams 
showing results of tests. 

The matter contained in the first two chapters 
does not call for any remark, but in Chapter 3 the 
author gives a comprehensive and clear explanation, 
well illustrated by numerous drawings of the various 
brakes and dynamometers now in current use. The 
latter part of the chapter describes all the well-known 
torsion meters, and is quite worth study. The testing 
of locomotives, considered in Chapter 4, is, in the 
main, a description of those made at the Louisiana 
Purchase Exhibition of 1904; a concise summary 
of the results obtained is given, and we cannot 
forbear quoting a few of these. 

“The indicated horse-power of the modern simple 
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freight locomotive is about 1000, but. the modern 
compound passenger locomotive may exceed 1600— 
(American locomotives). The simple freight loco- 
motive has a steam consumption of 23.8 1b. per 
hour, when developing maximum power; with the 
compound locomotive the consumption varied from 
18.6 lb. to 271b. per indicated horse-power hour, 
but when aided by a superheater, the minimum con- 
sumption given was reduced to 16.6.” 

The coal consumption, of course, varies approxi- 
mately in proportion to the above, and it is pointed 
out as a remarkable fact, “‘ that a steam locomotive 
is capable of delivering a horse-power at the draw- 
bar upon the consumption of but a trifle more than 
2b. of coal per hour.” ‘“‘ This fact gives a locomo- 
tive high rank as a steam power plant.” 

In the preliminary remarks on testing steam engines 
and steam turbines, the necessity of testing the 
surface condenser, if used for measuring the steam 
‘consumption, is pointed out; and the method 
suggested of doing this is to see that its discharge 
practically ceases ten minutes or so after the engine 
is shut down. The author says that chemical tests 
which have been proposed for the purpose, are not 
likely to be satisfactory, but apparently he has not 
heard of the electrical resistance method devised by 
Mr. Pollard Digby, which gives excellent results. 

Some general rules as to the best method of design- 
ing a test station for engine works are given, but 
for particulars reference is made to various publica- 
tions on the subject. 

Chapters 6 and 7, which deal respectively with engine 
tests and boiler tests, are almost entirely verbatim ex- 
tracts from the report of the Institution of Civil Engi- 
neers’ Committee on ‘Steam Engine and Boiler Trials.” 
An interesting diagram is given showing the altera- 
tion in steam consumption due to alteration in speed. 
The engine was a small single cylinder Corliss con- 
densing engine, and the speed varied from 40 to 
130 revolutions per minute. Plotted as total steam 
on a revolution base, the line is very slightly curved 
concave to the base. A temperature entropy- 
diagram is given showing the losses in a compound 
condensing engine; the transfer of the indicator 
diagrams was prepared by first combining the in- 
dicator diagrams in the ordinary way, and drawing 
the saturated steam line. This method is cumber- 
some and lengthy in comparison with that available 
when constant volume lines are drawn on the tem- 
perature-entropy diagram. The areas showing the 
various losses are not correctly marked ; for instance, 
the area marked “ free expansion and throttling loss ”’ 
includes not only that loss, but also part of the loss 
due to leakage and condensation. The manner in 
which the improvement due to superheated steam 
is explained at page 157—Fig. 109—is open to 
misconception ; the author states, quite correctly, 
that superheated steam increases the thermal effi- 
ciency of an engine, and proceeds to show this by 
giving a diagram showing the improvement in steam 
per indicated horse-power with different degrees of 
superheat, from which the student will probably 
infer that the improvement in thermal efficiency 
is in the same proportion, which of course it is not, 
owing to the greater amount of heat needed to pro- 
duce the superheated steam. The author gives a 
suggested method of arranging a series of tests in 
order to decide the most economical working con- 
ditions of any type of engine, and quotes from the 
paper he read before the Institute of Engineers and 
Shipbuilders in Scotland, in 1907, on the most 
economical mean effect of pressure, but we need 
make no further reference to this, as the matter 
was discussed in our leader, ‘‘ Mean Pressure and Steam 
Economy ’’—-THE ENGINEER, page 477, May 10th, 
1907. 

In describing the testing of condensers, the author 
discusses at some length the theory of heat trans- 
mission, and gives several lengthy formule for its 
determination ; in this connection he gives a useful 
table from which the heat flow, with varying steam 
conditions and with the lowest and the highest water 
velocities, can be obtained. 

The method of testing Diesel engines is described, 
and it is shown how easily the oil consumption can 
be measured by means of hooked gauges. The 
results of a test are given of a small engine of 30 brake 
horse-power, and a more recent test of a larger engine 
would be preferable. The test can hardly be reliable 
because the thermal efficiency in respect of the 
indicated horse-power works out to no less than 
0.492, and compared with the theoretical air cycle 
the efficiency ratio is 0.748. But the thermal effi- 
ciency of the air cycle is admittedly much too high 
for an actual engine, as is shown later in the book 
at page 281, when, referring to Mr. Dugald Clerk’s 
remarks on the ‘‘ Third Report of the Gas Engine 
Research Committee ’’—TInstitution of Mechanical 
Engineers, 1908. The theoretical thermal efficiency 
of a Diesel engine, taking into account increase in 
specific heat at high temperatures, is probably not 
more than 0.5, if so much, so that this test in reality 
shows an efficiency ratio of about 100 per cent., 
which of course is impossible. 

In describing the test of gas producers, the chemical 
reactions occurring in the producer are referred to 
in a somewhat superficial manner. The subject is 
a difficult and complicated one, and the attempt 
to deal with it in a few words is more likely to mislead 
than to explain. 














In connection with refrigerating tests, the author 
states that for such a plant, installed for experi- 
mental work, “it is advisable to arrange at least 
a 4ft. space round each portion of the plant, in order 
to accommodate a number of students without 
inconvenience.” It is not obvious why this condi- 
tion applies only to a refrigerating plant. The 
author points out that in making refrigerating tests, 
it is desirable to ascertain the length of time required 
to freeze the block of ice, as it would be unfair to 
keep the blocks in the tanks after the freezing process 
is complete. It is obvious that without this pre- 
caution very misleading results might be obtained. 

Many other points of interest in the book might 
have been referred to, but we think we have mentioned 
a sufficient number to give an idea of its scope. It 
is a book we can fully recommend. 





The Law Relating to Electrical Energy in India, being 
the Indian Electricity Act, 1910, with a General 
Introduction, Notes on Clauses, and Appendices 
consisting of Rules, Model Forms, &c. By J. W. 
Meares, M. Inst. C.E., M.I.E.E., F.R.A.S., Electrical 
Adviser to the Government of India, author of 
“The Indian Electricity Act, 1903;” assisted by 
N. M. Blomfield, Solicitor (Messrs. Sanderson and 
Co.). Caleutta: Printed at the Government. of 
India Central Press. 


Tue fact that electrical industry has progressed in 
India during the last few decades is well proved by 
the growth of a body of law on the subject. Up 
to the year 1903 the Indian Statute Book contained 
only three enactments relating to electricity, one of 
general and two of purely local application. In 1902 
the only undertaking working under statutory powers 
was one for general supply in Calcutta. Mr. Meares 
points out that it was soon found that the legislation 
in force was by no means satisfactory either to the 
Government, the company, or the public. The Act 
of 1887 was little more than a temporary measure, 
which was designed to give the Government a suffi- 
cient controlling power for the adequate protection 
of the public by means of rules. 

The Act which forms the basis of Mr. Meares’ 
present work is really the re-enactment in a modified 
form of the Indian Electricity Act, 1903. The repeal 
of that measure was rendered necessary owing to a 
defect which it contained in relation to the distribu- 
tion of energy in bulk. A company applied for a 
licence to supply energy generally and also “in bulk 
to authorised distributors.”” In the opinion of the 
Advocate-General, Bengal, such a licence was outside 
the scope of the Act, and could not be granted. By 
the new measure special provision is made for supply 
by bulk licences. 

The work comprises, in addition to a full introduc- 
tion, a commentary on the Indian Electricity Act, 
1910; a description of licensed undertakings, setting 
forth the conditions under which licences are granted 
and revoked, and the terms upon which compulsory 
purchase may be effected. It also contains much useful 
information as to the use of electricity in connection 
with railways and tramways. 

From the point of view of any English electrical 
engineering firm which may possibly be called upon 
to tender for the erection of installations in India, 
certain interesting points are brought out by Mr. 
Meares. Instance the use of overhead wires. In 
this country the powers that be have often pronounced 
anathema upon this method of transmitting energy ; 
in India it is often the only practicable method. 
‘Most electrical experts in the country,’ he writes, 
“consider the overhead system the one best adapted 
for the Indian climate and conditions.”’ Again, ‘“‘ The 
high temperature communicated to some consider- 
able depth below the surface of the ground during 
days of uninterrupted sunshine, the extreme altera- 
ations of dryness and excessive humidity, the white 
ants and other insects whose aim in life is to destroy, 
and the heavy rainfall are all factors that tell on the 
life of underground mains, while scarcely affecting 
overhead lines.” 

We can recommend this work to engineers at home 
who require to know the law of electricity in India, and 
to members of the same profession in India, who 
desire to study this part of the Indian code in the 
light of the most recent English cases. 


The Legal Position of Trade Unions. By Henry H. 
Schloesser, of the Inner Temple, Barrister-at-law, 
Lecturer at the London School of Economics, and 
Extension Lecturer for the London University, 
and W. Smith Clark, M.A., LL.B. (Edin.), of the 
Inner Temple, Barrister-at-law. London: P. S. 
King and Son. 

Tuts work contains (1) an introductory chapter tracing 

the history of trades unions from the Statutes of 

Labourers in 1349 down to the present time, and 

chapters on the following subjects:—(2) Definition 

of trades unions and their powers; (3) direct inter- 

ference with the disposal of labour and capital; (4) 

restraint of trade; (5) limitation of the courts’ 

jurisdiction; and (6) procedure. The relevant 
statutes and statutory rules, useful forms and pre- 
cedents, and a set of specimen rules of a registered 
trade union are to be found in the appendix, which 
also contains a short account of the powers of trade 
unions under the National Insurance Act, 1911. 





From the standpoint of those to whom it is 
addressed, namely, the legal fraternity, it appears 
to be everything that a text-book should be. Not 
only do the authors cite all the relevant cases which 
are to be found in the Law Reports, but numerous 
important decisions which have only been reported 
in the lay Press are duly noted ; for‘example, the case 
of Lees v. Lancashire and Cheshire Miners’ Federa- 
tion, only reported in the Times, June 20th, 1906. 
That case involved the important principle that when 
the union is entitled and has agreed to pay the costs 
of a member’s legal proceedings, such an agreement 
is not an agreement “‘ to provide a benefit to a mem- 
ber,”’ and is therefore enforceable by the Court. In 
making use of decided cases the authors have 
adopted the wise principle of citing long passages 
from important judgments. This greatly enhances 
the value of their work to the practising lawyer. It 
is a method of dealing with their subject in which 
they have exhibited a peculiar degree of skill. Thus 
—at page 169—they have managed so to combine 
two opinions of Lord Brampton and Lord Justice 
Farwell as to give an authoritative definition of a 
registered trade union. When treating of the Trades 
Disputes Act, 1906, they have had but little save the 
measure itself to guide them in coming to a general 
conclusion ; but it is somewhat depressing to find 
that after giving most careful consideration to this 
trade union charter, they see nothing in it which places 
any practical limit upon the power of such a body 
acting in furtherance of a trade dispute. The rela- 
tions between capital and labour at the present time 
appears to show that the proletariat is well aware 
that it has been placed above the law by a beneficent 
legislature. The work of Messrs. Schloesser and 
Smith Clark deserves a foremost place among works 
dealing with the law of trades unions and labour 


disputes. 


SHORT NOTICES. 


How to do Business by Letter and Advertising. By 
Sherwin Cody. London: Constable and Co., Limited. 
Price 5s. net.—The sub-title of this book is “A Practical 
and Scientific Method of Handling Customers by Written 
Salesmanship.” Neither this nor its principal title convey 
the least inkling of the style of the book, although they 
indicate perfectly clearly its scope. It is an American 
production in an English guise. Its author, we infer, 
is the head of a Chicago School of English. So much for 
its genealogy. Its aim is to teach us how to write business 
letters that will ‘‘ pull ’°—to adopt a word from its author’s 
vocabulary. It contrasts the badly written letter with 
the suitable one. It criticises, condemns and approves 
certain customary business styles, and it suggests fresh 
methods of correspondence. So much for its sphere. By 
way of criticism, we may remark that it is eminently 
humorous. It is no mere collection of golden rules 
for the conduct of business. It is neither a formal “ letter 
writer,” nor a one-sided dictionary. It is, in brief, a 
delightful study of human nature woven over a back- 
ground of deep business philosophy. It may well be 
ranked alongside a certain celebrated book of much the 
same nature, produced some time ago by a countryman 
of the author’s. While we have just a shadow of doubt 
as to whether the methods advocated could be adopted 
without some slight changes in this country, we are 
certain the volume will be appreciated and admired here 
as much as its fore-runner, “‘ The Letters of a Self-made 
Merchant to his Son.” 


A History of Inland Transnort and Communiaction 
in England. By Edwin A. Pratt. London: Kegan 
Paul, Trench, Triibner and Co., Limited, Broadway House, 
Carter-lane, E.C. Price 6s. net.—This volume is intended 
to be the introduction of a series of books dealing with 
our national industries, and covers the whole subject 
from the earliest times to the present day. It is in every 
way a history. It is no mere collection of picturesque 
details embellished by a series of fanciful drawings, as 
some writers might have made it.. On the contrary, its 500 
odd closely printed pages contain not a single illustration, 
while there are signs everywhere that the author has 
devoted a vast amount of close study to his subject 
before starting to write about it. We know Mr. Pratt 
as a writer on railways andcanals, and it is not surprising 
that he has now turned to a wider field and has given 
us this valuable history of all means of transport. His 
survey extends from the roads of the early Britons to 
Mr. Philip Dawson’s recent paper on the future of ralway 
electrification. The history of our railways has been so 
well told and re-told already, that we are glad to record 
that Mr. Pratt has restrained himself in this part of the 
subject. The picture is, nevertheless, complete, and no 
one will fail to appreciate the author’s skill in handling 
his materials. 


Mining Without Timber. By Robert Bruce Brinsmade. 
The McGraw-Hill Book Company, 6, Bouverie-street, 
E.C.—The author points out in his preface that the rapid 
depletion of the primitive forests of America in recent 
years by fires and axe has raised thé price of wood so 
rapidly that the mining industry is becoming alarmed 
as to its future supply of the big timber of which it has 
hitherto been such a prodigal consumer. It is explained 
that the American engineers came to the Old World for 
their first systems of timberless mining. ~The examples 
of practice noticed in the book have mostly been taken 
from North America, but there are a few from Australia 
and South Africa. The work is not intended as a com- 
plete treatise on mining, but is meant to deal only with 
the various systems of excavation, with such additional 
matter regarding exploring, blasting, explosives, and the 
control of ground as is necessary for the elucidation of 
the authors’ main theme. The book is divided into 
twenty-three chapters and an appendix, and is very 
clearly illustrated. It should certainly prove of interest 
to the mining engineer. 
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ELECTRO-TECHNICAL LABORATORIES AT 
MANCHESTER UNIVERSITY. 


THE University of Manchester is nothing if not pro- 
Professor 
performed the official ceremony of opening an extension 
of the physical and electro-technical laboratories which 
have recently been erected. 
tions—Figs. 1 and 2+represent plans of the laboratory 
buildings in which the newly added portions are shown 
Fig. 3 is a view of the interior of the 
John Hopkinson dynamo house, which is included in 
At this, as at many other universities, 
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in solid black 


day, 


lines. 


the general scheme. 


Electro-technics was originally taught as a branch of 





Arthur Schuster, F.R.S., 
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and at the temperature of liquid air. 
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laboratories at Owen’s College, provision for practical 
work in this subject was made as far back as 1888 by the 
erection of a small detached dynamo house. 
technics had, however, no separate status, nor was it 
recognised as a qualifying subject in any of the examina- 
Upon the erection in 1900 of the new physical 
laboratories in Coupland-street, Professor Schuster pro- 
vided, not only for the more immediate needs of electro- 
technics, but also for its future development, by allocating 
several rooms on the ground floor to the sole use of this 
The large dynamo house—Fig. 1—forming 
part of the John Hopkinson Memorial wing, was also 
built as an annexe to the main laboratories, out of funds 
provided by relatives and friends of the late Dr. John 
same 


tions. 


department. 


Hopkinson. ; 


Electro-technics was established, Electrical Engineering 
was added to the list of subjects qualifying for the B.Sc. 
degree, and the subject was allowed to rank as an optional 


one in the 


About 


Physics 


the 


Honours 
Electro-technics was also admitted as an optional subject | thirty yards further south. 


Fig. 1—GROUND FLOOR PLAN 


battery-room, lecture-room and 


Electro- 


house, as shown in the plans. 
the wings have been utilised. 


chemical laboratory. 
and the glass blower have been provided. 


dressings. 


time a Lectureship in white glazed brick 








Fig. 3—-INTERIOR OF JOHN HOPKINSON DYNAMO HOUSE 


Course. 


Glass Blowers’ 
Work shop. 


The original investigations conducted in the electro- 
technical department have chiefly had reference to applied 
magnetism and alternating current measurements, and 
it is interesting to note that the flux-meter or quanto- 
meter now extensively used for measuring magnetic 
fields, was first described and its theory first worked out 
by Dr. Beattie, who has also added to the general know- 
ledge of the properties of the magnetic metals in alternat- 
ing and rotating fields, both at ordinary temperatures 


The present extension in addition to providing fresh 
provides a 
suite of research rooms adapted for special work in pure 
Physies, the rooms being yrouped round the dynamo 
There have also been added a separate workshop, 


Preparet on 
Roem , 


Apparatus 


is divided into several bays by brick walls. On the right 
the direct current room opens into a room containing 
two small motor alternator sets, an oscillograph and other 
alternating current apparatus. This room serves the 
purpose of an alternating current laboratory wherein 
students may acquire a working knowledge of the pro- 
perties of alternating currents before proceeding to make 
tests in the dynamo house on larger machines. ‘he 
room on the left fulfils the functions of a drawing-room 
and departmental library. The remaining rooms on this 
floor are situated on the north side of the central corridor, 
and comprise a small workshop, a standardising room, a 
research room, a switchboard room and a room fitted up 
for magnetic testing. On the ground floor of the west 
wing of the extension are a battery room, photographic 
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research-rooms. 


NEER 


a 
The 


site at the disposal of the architect enabled the extensions 
to be carried out with some approach to ideal conditions, 
by adding wings on the north and west sides of the dynamo 
The latter also show how 
Together with the dynamo | technics. 
house, the two new wings form a well-consolidated block, 
more or less detached from the main Physics building, 
although readily accessible from it and from the electro- 
As a subordinate element 
scheme, premises required for the University tinsmith 
The buildings 
are faced externally with red Ruabon brick and stone 
Internally, extensive use has been made of | for the experimental circuits. 


of the | 


in the Engineering Honours Course; the equivalent of | periments in connection with radio-activity, they are 


an Honours Degree in Electrical Engineering being thus | equally well adapted for other branches of work. 
Since its institution, | room is supplied with gas, water, electricity and compressed 
air, and is fitted with a number of fixed benches and 
darkened 

Outside 


placed within the reach of students. 
the Lectureship in Electrical Engineering has been held 
by Dr. R. Beattie, who has been responsible for the fitting 
up *f the dynamo house, and the various laboratories, | 





| slate slabs. Several of these rooms can be 
for photographic or special radio-active work. 


Each 


as weil as for the organisation of the theoretical and prac- | in a yard adjacent to the north wing a small chemical 


tical teaching of this subject. 
dynamo house has been gradually extended, and now 
embraces a variety of machines enabling effective instruc- 
tion to be given in the testing and working of all the more 


important types of plant. 


necessary to create a Demonstratorship, to which Mr. 
Harold Gerrard, M.Sc., has been appointed. 


ground floor of the north wing. 
Recently it has been found | lighted by a lantern roof. 


elementary tests of direct-current machines. 


The equipment of the | laboratory for radio-active work has been erected. 
electro-technical laboratories occupy the whole of the 
This part of the wing 
is only one storey high, and like the dynamo house is 
The centre room communi- 
cates direct with the dynamo house, and is intended for 
The room 
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dark-room, private research room, &e. Above, on the 
| first floor, which is served by a hand lift, are the lecture, 
| preparation and apparatus rooms. The lecture room 
j has seating accommodation for one hundred students, 
and is specially fitted up for the teaching of Electro- 
To facilitate the carrying out of experiments 
|} on alternating currents, a switchboard enables a motor 
alternator to be controlled from the lecture room itself, 
and large scale electrical instruments attached to the wall 
can be put in circuit with any piece of apparatus on the 
lecture table. 

A feature of the new buildings is the system of bare 
wires run on insulators which has been adopted throughout 
Experience of this system 
| has been so satisfactory in the main laboratory that it 

has been employed wherever possible in the extensions. 
From the battery, which is of 600 ampére-hours capacity, 
| with a maximum discharge rate of 300 ampéres, heavy 
| bare copper conductors are carried along a subway he- 
| neath the main corridor to the switchboard room in the 
| north wing. From this, by means of plug boards, current 
|} ean be distributed over the whole of the building. The 
heavy currents required for use in the dynamo house are, 
however, taken direct from the battery to a special plug 
board, and a similar arrangement has been adopted in 
the lecture room. All the alternating current machines 
are connected up to a special plug board, occupying a 
central position in the direct current room, and from this 
connection is made to the principal battery board, so 
that alternating current is available anywhere throughout 
the buildings. The University is indebted to Messrs, 
Vaughan and Son for the gift of a two-ton gantry and lifting 
gear to be used in connection with the laboratories. 


A LARGE SUGAR MILI, 


In the autumn of 1906 Messrs. John MeNeil and Co., 
Colonial Ironworks, Govan, Glasgow, built for an estate 
in Trinidad, B.W.I., an eleven-roller sugar cane mill, 
having rollers 36in. diameter by 72in. long. It was the 
first mill of this type constructed by British builders, and 
was described in our issue of February 19th, 1909. At that 
time it was the heaviest and most powerful mill which 
had been made either here or in America. 

The same firm has again established a record in size and 
weight of cane milling plant, having recently completed 
a fourteen-roller milling plant with rollers 40in. by 84in. 
for the Compania Azucarera y Refineria Ledesma, in the 
province of Jujuy, Argentine Republic, to the order of 
their representatives, Messrs. Geiger, Zublin and (o., 
Limited, of Buenos Aires and Munich, who have been 
entrusted with the complete installation of a very large 
new sugar factory for that company. Single mills with 

| three rollers, 48in. by 84in., have been built in the past. 
but we believe that the machinery under notice is by far 


The Physics research rooms marked A to F on the plans | the heaviest and most powerful milling plant in existence, 
are situated on the first floor of the north wing, and are 
well outside the range of penetrating radiations from 
Subsequently, | active material in the main building which is some 
Primarily intended for ex- 


| and we are informed that it has been completed and shipped 
in the short time, for a job of such magnitude, of fourteen 
| weeks from date of order. It is designed to crush 70 tons 
| of cane per hour, and the aggregate weight of the mills and 
| gearing with their accessories, exclusive of engines, is over 
| 1000 tons. 
The plant consists of a crusher and two three-roller 
| mills driven by one engine, and two three-roller mills 
driven by a second engine. The crusher rolls, 34in. 
| diameter over points of ridges by 84in. long, are of an 
improved type, with deep circumferential grooves, crossed 
| by zigzag longitudinal grooves, presenting a surface which 
| exerts the maximum useful effect in opening out the struc- 
ture of the cane, without excessive breaking up of the 
longitudinal fibres, and producing a uniform mat, which 
plays an important part in the satisfactory feeding of the 
subsequent mills. The crusher headstocks are of cast 
steel of an improved design, H section, with king bolts 
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LARGE SUGAR MILL FOR ARGENTINA 


JOHN McNEIL AND COMPANY, GOVAN, GLASGOW, ENGINEERS 
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outside the webs, and are carried on projections cast on 
the headstocks of the first crushing mill, and on columns 
resting on extension of the mill sole-plate frame. 

The mills are of the three-roller type, the headstocks 
resting on continuous side beams of box section, stayed 
together and having juice trays formed by plating between 
them. The rollers are 40in. diameter by 84in. long, 
having journals 20in. diameter by 26in. long. In accord- 
ance with the maker’s standard practice for large mills, 
the roller shafts carry pinions on both ends, tending tu 
equalise the driving effort transmitted from the top to 
side rolls. The rollers are cast of the maker’s special 
‘** Colonial’ metal. As the result of experience and close 
observation, a mixture has been arrived at which, when 

| poured under suitable conditions, develops a large grain 
| of great hardness embedded in a softer matrix, presenting 
in working the rough surface which is essential to regular 
|.feeding of the mills, and the avoidance of slipping and 
consequent re-absorption of juice. 

All the roller shafts, which are made of a high grade of 
mild steel, are provided with square ends by which the top 
roller is connected to the gearing through square tail bars 
and box couplings, so that each roller may be used as a 
top roller, exposing each roller in turn to the heavy duty 
required in that position and minimising fatigue of mate- 

| rial; a further advantage is that one spare roller is suit- 
able for any position in the plant. 

In order to ensure satisfactory feeding of the first mill, 
| the top and back rollers are finished with ‘‘ meshing ” 
| grooves, similar to those of crusher rollers but of smaller 
| size. To remove adhering particles of fibre from the 
| rollers, both the crusher rollers and the top and back 
| rollers of all the mills are provided with scraper plates, 
held up to their work by tension screws, the edges of the 
plates for the crusher and first mill being accurately 
| grooved to match the roller surfaces. 

All the mill bearings are provided with water jackets 

for cooling, and a double system of lubrication, by which 
| oil or plastic grease may be used at will, has been arranged. 

Hydraulic pressure regulating apparatus is applied to 
| all top rollers, both of mills and crusher ; provision is made 
| for a maximum pressure of 300 tons on each journal, 
| equal to over 7 tons per inch length of roll. The rams 

acting on the top roller brasses are, in accordance with the 
| usual British practice, contained in the top caps of the 
| mills, and are removable for the replacement of the leather 
| packings without disturbing the main king bolts. By a 
small movement of the pads on the back of the brasses 
projections are made to engage with corresponding pro- 
jections on the mili caps, and produce a fixed setting, so 
| that repairs can be made to leathers or joints without 
stopping crushing operations. A separate accumulator 
| is provided for each journal, the accumulators being of the 
differential type, loaded with suspended weights. The 
| ram cylinders are steel forgings worked out of the solid, 
| carried on a framing of rolled joists and channels. 
| The trash turners, which convey the partially crushed 
| cane from.the front to the back grip of each mill, are of 
John MeNeil and Co.’s patented wedge adjustment type. 
| with gun-metal wedges, and are fitted with high carbon steel 
plates attached to massive cast steel bearer beams resting 
on supports carried down solid to the foundations. 

A special feature of this fine mill plant is the design of 
the driving and carrying chains for the intermediate car 
riers. To avoid wear and breakage which have been a 
fruitful source of annoyance and lost time in many mul- 
tiple mill plants, the chains have been re-designed and have 
been made specially for this job by experts in chain con- 
struction. The slats of the intermediate carriers are of 
galvanised steel, and overlap to prevent ‘ cush-cush ” 
falling between them. 

There are two mechanical strainers and cush-cush ele- 
vators, driven through a ratchet clutch from one of the 
intermediate gear shafts. In one of these the juice from 
the crusher and first mill is treated, the juice from the 
second mill being strained in the other. A separate pump 
is provided to remove the juice from each strainer. Ths 
elevators deliver into a spiral conveyor common to both, 

| extending over the intermediate carrier between the first 
| and second mills, and distributing the cush-cush evenly over 
VIEW OF MILL the blanket of bagasse travelling on it, 
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The juice from the third and fourth mills is strained in 
tanks having a large straining surface, the third mill juice 
being pumped on to the bagasse emerging from the first 
mill, and the fourth mill juice on to the bagasse from the 
second mill. Maceration water is sprayed on the bagasse 
as it leaves the third mill. 

The gearing connecting the engines to the mills and reduc- 
ing the speed of the engines to that required for mill 
rollers presents some interesting features. All the wheels 
—two intermediate and four main wheels—are identical, 
the increase in roller surface speed of successive mills being 
obtained by varying the number of teeth in the pinions. 
It has also been arranged that the distance from centre to 
centre of adjacent mills is the same in all cases, allowing 
of a uniform design and arrangement of the intermediate 
carriers. 

The wheel bodies are of cast iron in halves, turned on the 
rim, having cast steel segments secured to them by turned 
and fitted bolts. All pinions for the gearing and the mills 
are of cast steel, and all gear teeth are of the involute 
form. The gearing sole plate, consisting of three longi- 
tudinal members, is continuous from end to end of the 
plant, of massive I section heavily ribbed under the shaft 
pedestals, and all shaft bearings, with one exception, 
are carried direct on the gearing sole-plate without the 
intervention of stools. 

The engines for driving these mills are being supplied 
by a continental firm of engine builders, and have single 
cylinders 80 cm. diameter by 160 cm. stroke, fitted with 
link motion reversing gear, piston valves and expansion 
valves. 

The aggregate weight of mills and gearing alone, without 
engines, exceeds 1000 tons, and constitutes a record in 
sugar mill engineering, of which the makers may well be 
proud. The rollers and shafts with pinions in place weigh 
about 22 tons, each main wheel is 21 tons, and each head- 
stock is 1] tons. Massive foundations are required to 
carry and absorb the vibration of such heavy machinery, 
the designed depth under the mills being 12ft. 6in., and 
4ft. more under the gearing and engines. 

Although the dimensions and weight of this plant might 
suggest an exceedingly ponderous and rather unweildy 
machine, and some sugar engineers may hold that such 
roliers will not proportionately enhance the extraction of 
juice from the canes, there can be no question that the 
impression one gets from an inspection of this particular 
mill is that it will prove a crusher par excellence of sugar 
canes. 

An interesting sidelight is thrown by this installation 
on the fiseal policy of the Argentine Government. Sugar 
in that Republic enjoys a protection of about £18 per ton, 
the high selling price of the commodity justifying heavy 
expenditure on the most efficient appliances to secure the 
greatest possible recovery of sugar from the cane. 

Recent developments throughout the cane sugar world 
have shown that not only does the addition of a further 
three rollers to an eleven roller plant largely increase the 
consumption of cane, but is followed by a substantial 
improvement in the recovery of the sugar contained, with 
a material reduction of the quantity of water used for 
maceration, and consequent dilution of the juice received 
in the factory. Plants consisting of a crusher and five 
three-roller mills are in use, and there is also one case of a 
crusher and six three-roller mills working with satisfactory 
results. 


THE REMOVAL OF G. RENNIE AND CO. 
FROM GREENWICH. 


A SHIPBUILDING yard which has helped in the past 
to make engineering history is very shortly to be moved 
from Greenwich to Wivenhoe—we refer to that owned 
for so many years by G. Rennie and Co., at Thames- 
street, Greenwich. This removal is attributed to two 
causes :—First, the desire on behalf of the firm for a larger 
space in which to carry on its operations ; and, secondly, 
the fact that wages are cheaper at Wivenhoe than they are 
at Greenwich. Yet another shipbuilding firm is_there- 
fore leaving the Thames, and it is matter for congratula- 
tion that it is going no further away than Essex. 

For the origin of this firm we have to go back to the 
year 1791, when Mr. John Rennie, then thirty-one years 
of age, started business in London on his own account. 
John Rennie, who was born on June 7th, 1761, was very 
far from being an ordinary man, or even an engineer of 
ordinary attainments and ability. He may certainly 
be regarded as having been a genius, and what is more 
rare, a commercially minded genius. His early history 
is distinctly interesting. He received his education in 
the first place at the parish school at East Linton, near 
Dunbar, and on his way to and fro from home he passed 
the workshop of Mr. Andrew Meikle, the introducer of the 
thrashing machine. Boy-like, he used to watch the work 
going forward, and he showed such a keen interest in and 
appreciation of it, that not only did the workmen take 
notice of him, but they lent him their tools and showed 
him how to use them. It is said that not infrequently 
he played the truant and spent his whole day in the work- 
shop. The proprietor of the establishment took such a 
fancy to him that when he left school at the age of twelve 
he took him into his works. After two years, however, 
he left this employment in order more thoroughly to 
study mechanical drawing and mathematics at a school 
at Dunbar. On leaving this place he commenced business 
on his own account, his special branch being the erection 
of corn mills. Before he was eighteen he had already 
erected several such mills entirely by himself—notably 
those at Bonnington and Carron Foundry. At the 
same time, he occasionally assisted his old patron Meikle, 
and to this able man’s tuition he owed not a little of his 
success in life. He also found time to continue his studies 
at the evening classes at Edinburgh University, attending 
courses of instruction in physical science, and it was here 
that he came into contact with Professor Robison, who 
introduced him in 1783 to Messrs. Boulton and Watt, 
of Soho. These gentlemen shortly afterwards had to 
supply the machinery, including a “‘ double-acting rotative 
engine with parallel motion ’”—the first of its type—to 





the Albion Flour Mill, in Southwark, and Rennie was 
engaged, in 1785, to fit up and design the flour grinding and 
dressing machinery. The mill itself was not a commercial 
success, though the milling machinery would seem to have 
given complete satisfaction. 


At any rate, after its 


erection Rennie appears to have been looked upon as an 
expert in mill design, though at the time he was only 
twenty-five years of age. This was in 1786, and his 
success brought about his determination to start in busi- 
ness as an engineer in London. He commenced with 
a small place at Old Jamaica Wharf, Upper Ground- 
street, but soon moved to a workshop on a landing 
wharf in Holland-street, Blackfriars, and from the very 
first made wonderful progress. 

In his millwrighting days in Scotland, John Rennie 
had already given many indications that he was possessed 
of a distinct individuality, and that he was not afraid of 
striking out new courses. To him is attributed the int»- 
duction at a quite early period in his career of cast iron 
pinions to take the place of the wooden toothed wheels 
or trundles which played such an important part in the 
engineering work of the period. In the Albion Mill, 
too, he had introduced cast iron in the shafting and frame- 
work where before wood would have been used. From 
flour milling his attention was directed to sugar milling, 
and he made such a name in this connection that he had 
practically a monopoly in the design and construction 
of mills for Jamaica and other West Indian islands. He 
erected, also, the. powder mill at Tonbridge, a large 
flour mill at Wandsworth, and rolling and triturating 
mills at the Royal Mint, and it is significant of his loyalty 
to Boulton and Watt that wherever he put up a mill 
he had an engine from the Soho works to drive it. 

Quite possibly had he never done any other work than 
continue in the same line in which he had begun, John 
Rennie would still have been famous as an engineer, 
but he was destined to become distinguished in other 
directions. It is as a civil engineer that his name will 
be best remembered, and an outstanding feature of his 
career was the extraordinary versatility of his talents. 
He was as able a canal builder as he was a clever and 
artistic designer of bridges, and according to some, his 
skill as an hydraulic engineer overshadowed even these 
successes. It is no part of our business at the present 
time to give a full history of his life; that has been ably 
done elsewhere, but we may, perhaps, give a short list 
of some of the most important of his works :—Plymouth 
breakwater—said to be his greatest achievement of all— 
the harbours of Berwick, Holyhead, Howth, Kingstown, 
Newhaven, Queensferry, Ramsgate, &c.; work at Chatham, 
Devonport, Portsmouth and Sheerness dockyards; the 
London Docks and the East and West India Docks at 
Blackwall, and docks at Dublin, Greenock, Hull, Leith 
and Liverpool; canals: the Aberdeen and Inverurie, 
the Crinan, the Kennet and Avon, the Great Western 
in Somersetshire, the Lancashire—including an aqueduct 
over the Lune—the Polbrook in Cornwall, the Portsmouth 
and the Rochdale. He also revised the plans for the 
Royal Canal of Ireland from Dublin to the Shannon, 
near Longford ; bridges: Southwark, London—actually 
completed after his death by his son John—and Waterloo 
in the Metropolis, and bridges at Boston, Kelso, Leeds, 
Musselburgh, New Galloway and Newton Stewart. He 
also designed Staines Bridge and that over the Serpentine. 
He was successful, too, where others had failed in draining 
vast tracts of fen lands in Lincolnshire and Cambridge- 
shire, bordering upon the rivers Ouse, Trent, Welland and 
Witham. To him has also been attributed the invention 
of the bucket dredger. Certain it is, at any rate, that he 
used such a vessel, and that from a very early date in its 
history his firm has constructed bucket dredgers. John 
Rennie was credited with being, after Smeaton, the greatest 
expert in hydraulics and hydrodynamics. 

Such then was the founder of the firm; a man whose 

name stands among the foremost of the very many dis- 
tinguished engineers which Scotland has produced. He 
died at his house in Stamford-street on October Ifith, 
1821, after a most strenuous life devoted entirely to busi- 
ness. It is said of him that though he delighted in meeting 
and conversing on rational topics with particular friends, 
he never let his business be interferred with by any form 
of amusement. He is said never to have worked less 
than twelve hours a day, and frequently it was fifteen 
hours before his day was finished. One can imagine 
what strict attention to his work was necessary for him 
to have accomplished all he did in the comparatively 
short life of sixty years. He was succeeded by his two 
sons, George and John, both of them in their way dis- 
tinguished men, but possibly not of the same calibre as 
their father. George apparently inherited more of the 
mechanical part of his father’s genius. His name is con- 
nected with the invention of biscuit making machinery 
and of the mechanism for the corn and chocolate mills 
at the Deptford Victualling Yard and at the Royal William 
Victualling Yard at Devonport. He was a fellow of the 
Royal Society, and was consulting engineer to the London, 
Brighton and South Coast Railway and to railways in 
Russia. John, who was born on August 30th, 1794, 
and who died in September, 1874, was more of the civil 
engineer. To him fell the task of building London Bridge 
to the design of his father. For this work he received 
on its completion in 1831 the honour of knighthood. 
He succeeded his father, also, as engineer to the Admiralty. 
He was the third president of the Institution of Civil 
Engineers, serving in that capacity from 1845 to 1848, 
and he was also a fellow of the Royal Society. During 
the life of John Rennie the eldest, the only works occupied 
were those in Holland-street, Blackfriars, but his two 
sons, George and John, founded in addition the boiler 
shop and shipbuilding yard at Greenwich. This was 
| about sixty years ago. The three works were still further 
| carried on by Messrs. George and John Keith Rennie, 
| the sons of George Rennie the elder. The present head of 
| the firm being Mr. John Rennie, the great-grandson of 
| John Rennie the eldest. 
Among other work undertaken by the Rennie firm 
| was that of building marine engines and ship construction. 
It gave the first trial to the propeller invented by Sir 
Francis Pettit Smith, and fitted the Archimedes with it 
experimentally in 1839. It supplied the first screw- 
propelled vessel to the British Navy. This was the Mer- 
| maid, which was purchased in 1840 and renamed the 
Dwarf. The Admiralty’s terms of purchase were that a 
speed of twelve miles per hour must be attained. As 
a matter of fact, the Dwarf after being fitted with her 
machinery actually logged nearly a-quarter of a mile 
more per hour than this—12-24 miles per hour. 

The firm which is now moving its sphere of operations 
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has in its time carried out a great deal of work. Since 
1887 it has given up the construction of engines and 
boilers, the boiler and engineering shop at Greenwich 
having been shut down in that year, and has devoted 
itself entirely to shipbuilding. It has built in all nearly 
1200 vessels of varying types, including the hulls for the 
whole of the Thames Conservancy salvage plant. It has 
furthermore constructed warships of various types, includ- 
ing gunboats for the Argentine and Brazilian Govern- 
ments. It was making gunboats in the early fifties, and 
supplied a number to the British Government during the 
Mutiny. It claims to have built the two largest lifting 
lighters in the world for the Mersey Docks and Harbour 
Board. At the present time it employs about 400 men, 
and these will all be paid off when the Greenwich yard 
is closed in a few weeks’ time, but any who wish to follow 
the old firm to its new home will be given an opportunity 
of doing so: The site chosen at Wivenhoe is the ship- 
building yard of Forrestt and Co., which has been pur- 
chased. It comprises a dry dock 240ft. long, a hauling- 
up slip, covered-in building berths, arrangements for 
docking vessels, and three building slips for boats up 
to 230ft. long, besides numerous smaller berths and accom- 
modation for building vessels for re-erection abroad, 
We understand that the whole establishment is being 
refitted and brought up: to date, new machinery being 
supplied for the purpose, and it only remains to wisli the 
firm success in its new undertaking. It will now 
be known as the Rennie-Forrestt Shipbuilding and Dry 
Docks Company. 


ON THE WIDER ADOPTION AND STANDARD. 
ISATION OF WATER-TUBE BOILERS. * 
By Mr. E. M. SPEAKMAN (Associate Member). 


TEN or fifteen years ago, no broad technica! questions absorbed 
the attention of marine engineers to the extent which that of 
the water-tube boiler did, and probably few have been more 
keenly discussed. The subject grew in interest, and criticism 
of their adoption continued to become more intense from the 


time of the decision to install Belleville boilers in H.M. cruisers 
Powerful and Terrible, till the appointment by the Admiralty, 
in 1900, of a committee of independent engineers to investigate 
and report on the status and future of naval boilers. Partly, 
perhaps, owing to the final verdict of this committee being rather 
of the nature of a recommendation to wait and see what the 
results of experience with newer and modified designs should be, 
and partly to fresh interests arising in other sections of propelling 
machinery, public interest in the water-tube boiler has recently 
somewhat flagged. This is probably, to a large extent, attri- 
butable to the greatly increased reliability and freedom from 
the troubles and breakdowns which characterised the boilers 
of earlier years, and which thereby attracted much attention 
from the technical Press. Except for cases of culpable misuse, 
nearly all the difficulties that originally arose with water-tube 
boilers were due—{1) To bad design arising from inexperience ; 
(2) to inferior workmanship and the employment of unsuitable 
tubing ; and (3) from a desire to press the advantages of re- 
duced weight and capability to withstand forcing to an undue 
extent. 

Compared with modern designs, the water-tube boiler of 
twelve years ago was in a strikingly similar position to the 
motor car of the same period, or to the flying machine of to-day. 
But notwithstanding its defects, its efficiency in those days was 
distinetly good, and the improvements that have taken place 
in the last few years have been mostly in the direction of relia- 
bility and durability—that is, in better mechanical design, 
coupled with use of better material and improved proportions, 
which, although adding somewhat to the weight, have not 
appreciably increased the thermal efficiency in comparison to 
the extent to which the troubles have been removed. 

Concurrently with, and asa result of, improvement in mechani- 
cal design, there has been a constant tendency for the various 
types of the last decade to become standardised into more 
reasonable shapes and proportions, the Thornycroft, Normand, 
Reed and other designs being now largely merged into the 
prevailing Yarrow type, which alone has retained its original 
characteristics. Of the various large tube boilers, the Babcock 
and Wilcox, Belleville, and Niclausse still remain, but in an 
improved form. Practically all the above, with the exception 
of the Babcock and Wilcox, are, at the present time naval 
boilers only, and their general adoption, both in the large and 
small vessels of the various navies of to-day, is shown in Table I. 

Throughout the merchant service the cylindrical boiler is, of 
course, still generally adopted, and for all ships in which the 
weight of boilers is a relatively small fraction of the total di-- 
placement, no other type seems likely to displace it. There are 
however, distinct signs that, for certain special services, the 
wider adoption of water-tube boilers would be a welcome inno- 
vation. 

TABLE I. 


Type of boiler adopted. 





Nation. Small war 


Large ‘ged : Torpedo craft. 
vessels, vessels, 
England Yarrow istLao] SORROW Yarrow 
Babcock and Wil-! - White-Forster 
cox 
France” Belleville Lagrafel-D'Allest Normand 
Niclansse_. . DuTemple.. .. White-Forster 
Germany . Schulz —Thorny-| Schulz—Thorny- Schulz —Thorny- 
croft crof croft 
Italy*t.. Babcock and Wil- Cylindrical .. Thornycroft 
cox 
Belleville 
Niclausse ; 
Japan . . Belleville . Miyabara, &c. Yarrow 
Miyabara ..... - 
United States” Babcock and Wil-| Babcock and Wil- Normand and 
cox cox other express 
types 





* Very few small cruisers have been built by these Powers in the last 
ten years. 

+ Italy is adopting Yarrow boilers in the latest battleships, as are also 
Russia and Spain. 


Referring to Table I., it is significant that only one Power 
has so far adopted a standard type of boiler; the German 
Admiralty apparently rightly regards a boiler as a steam pro- 
ducer of a certain efficiency in relation to its weight, and as su h 
it is independent of size or type of ship. 

Although in re-introducing the subject of water-tube boilers 
from the point of view of wider adoption and standardisation, 't 
may be felt that so much has already been said about boilers that 
there is little new to add; there are, however, various matters 
pertaining to them that may afford ample basis for discussion. 
Although to some extent these may relate to the design per %¢. 
at the same time others tend to affect ships in their entirety. 
not only as regards the present day, but probably much more 
so in the near future. The reasons for and against the wider 
adoption of water-tube boilers in vessels, to which, while appe#'- 
ing applicable at first sight, they have not yet been applied 








~ Paper read before the Institution of Engineers and Shipbuilders in 
Scotland. 
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are much the same as those quoted fifteen years ago in making 
comparisons with cylindrical boilers, but it should be remem- 
bered that the conditions now met with are very different. As 
a steam producer the water-tube boiler is now of proved relia- 
bility, durability, and efficiency, instead of being a doubtful 
quantity, and its light weight and great capacity for steam pro- 
duction in relation thereto, strongly recommend it in many cases 
besides those of naval work. Compared with their dimensions 
fifteen years ago, the size of ships on many services is now 
approaching a commercial maximum—even if that be only 
temporary—either in length or draught of water, and, again, on 
limited dimensions, ¢.e., weight, there is a constantly increasing 
demand for speed. For the bulk of mercantile tonnage, 
much of which is in relatively slow vessels, the water-tube boiler, 
unless more efficient than the cylindrical type, and no more costly 
either originally or in maintenance, cannot be considered com- 
mercially, and even if it complied with these conditions, other 
prac tical circumstances arise, peculiar only to the nature of the 
service on which such vessels are employed, that would tend to 
limit, if not to exclude, its adoption. For all vessels comprised 
in the cargo-carrying and low-speed types, the weight of ma- 
chinery is very small in relation to the displacement. It is only 
when this ratio becomes high that the introduction of water-tube 
boilers should be carefully studied, and it is just in these cases 
that limitations affecting the ship as a whole—length or draught 











of water, for instance—are seriously beginning to be felt. Their 
scope for wider adoption consequently is still somewhat circum- 
seribed. 
TABLE II, 
| |g 
é = | aad 
ei/f| 3] |e 
& eS 1% 3 jf 
pis] | gla 
Type of ship. Speed, g S| S | B18le 
2 s | &.| 2i sis 
{2 | & | 3l8 
= on eae Sal 4\e 
ba Ss | > | 2 
oy a cir} 
S 
Channel steamer knots, tons. | Ib. 
Turbine .. .. 23 2,700 8 S.E. | 185 19.45 
Reciprocating 22 2,200 4 D.E. | 175 | af 
Turbine* .. ; 20 2,000 2 as 160, 15.4 
Paddie .. 20 1,500 6 S.E. | 120 18.0 
Reciprocating 16 1,600 2 D.E. 180 10,9 
River steamer 
Turbine .. 21 75 1 si 150 
Reciprocating 1 1,000 2 a 160 
Merchant steamer .. 10 9,000 2 S.E. 180 
+ / 12 9,000 4 = 180 
” \ 12 9,000} 4 i 215 
“ Ne 13 12,000} 3 is 180 
r» 14 10,500 | 6 re 190 
ne ” ia 15 10,700 6 a 180 
Combined cargo and f{ | 17 (at sea) 20,000 6 D.E. \ v5 4 
passenger (| 18 (trial) | 17,000 6 SEF) “°° |) 
eet veenn 1d. 4 | ERIN ons 
as % 17.5(trial) 15,200 12 SE. f 215 ».8 
— steamer, tur- | 29 10,500 6 DE. 175 11.0 
Atlantic liner, turbine .. 25.5 36,900 fe Ec f 215 11.0 
" ” os 23 60,000 ‘18 | DE. | 215 5.4 
Battleship .. 2 | 22,000 | 18 2.1 
Cruiser 24 3,0.0 10 6.5 
Destroyer 36 2,000 | 10 18.0 
a 33 900) 5 21.0 
30 | 450; 4 16.0 





* In a similar vessel to this, now under construction, but fitted with 
tive Babcock boilers, the proportion of weight of boilers has been reduced 
to &.5 per cent. 

+ Note influence on percentage weight due to higher pressure used for 
quadruple in place of triple-expansion machinery. 


In Table LI. is given a list showing the percentage of boiler 
weights to normal displacement for a number of typical vessels. 
The weight referred to, in order to exclude all variables except 
the generator portion only, consists of the boiler complete with 
water to normal working level, lagging, and firebars, but no 
uptakes or mountings. It will be seen at a glance that it is only 
in the cases in which the percentage forms a large proportion of 
the displacement, the saving in weight due to installing water- 

















Fig. 1-SCHULZ 2 BOILER 


tube boilers would be justified. A few examples of naval 
vessels, all of which are fitted with Yarrow boilers, are added 
for comparison. From the same table will be seen the types of 
vessels in which the percentage weight is exceptional, the maxi- 
mum condition being, of course, obtained in vessels of the des- 
troyer type, when the horse-power per ton of displacement may 

é as much as 27. In small cruisers it may be as much as 8, 
but the figure rarely exceeds 4, even for merchant vessels of 
high poe 5 and small size. In the fastest Atlantic liners this 
falls to about 2; in slow carrying vessels it may be only one- 
tenth of this. With the exception of river steamers, in which 
shallow draught is essential, dase figures indicate that only in 
very high speed Atlantic liners and fast Channel steamers would 
the light weight of water-tube boilers tend to counterbalance 
certain practical objections to them. In the former case the 
enormous growth of length and breadth has only been accom- 
panied by a relatively small increase in draught of water, and 
at the present day there are a large number of vessels on the 
Europe to New York service which are unable to take full 
advantage of the draught to which they might safely be loaded, 
on account of the depth of water at their ports of departure. 
For the time being the practical limit is about 34ft. By the 
substitution of Yarrow boilers for Scotch, a fast ship 800ft. by 
90ft. might carry nearly 1500 tons more cargo or have her 
draught reduced by 12in. In Channel steamers the same con- 
siderations apply: length is limited on the French routes, 
draught on the Ostend route, and high speeds are essential on 
all. In fact, on the limited maximum dimensions permissible 
In each case the attainment of a higher power on less weight and 
in less space is the only means of obtaining a much faster ship. 

Now, although the water-tube boiler might appear to offer 
the solution, there are various practical difficulties still con- 


fronting its adoption. The greater initial cost might alone be 
considered sufficient objection if it were not for the advantages 
its light weight confers. But its liability to prime in the event 
of condensers leaking, the tendency of the tubes to become 
choked externally more rapidly than those of the cylindrical 
type, and the difficulty of the necessarily frequent tube clean- 
ing, together with the distinctly and rather unnecessarily drastic 
survey requirements demanded, are aiso features, as far as con- 
tinuous merchant service work is concerned, that do not commend 
it to shipowners and their marine superintendents. Further, 
there is the possible slightly lower efficiency, compared with 
the large cylindrical boiler. 

Against all this there is the fact that, for the same hourly 
steam production, which, other things being equal, is the true 
criterion of merit, the three-drum type of water-tube boiler 
weighs less than half what the cylindrical boiler does. When 
this proportion of saved weight forms 5 to 10 per cent. of the 
complete displacement of the ship, it becomes an important 
question as to whether the alleged disadvantages are not more 
than counterbalanced in view of the saving in the ship as a 











Fig. 2—HALF SECTIONS OF TYPICAL YARROW BOILERS 


whole. It is not suggested that an average naval boiler should 
be installed without change into merchant vessels, but there are 
features connected with the design thereof that strengthen the 
idea that water-tube boilers as used in warships may be installed 
in fast mercantile ships if, as seems easily possible, they can be 
so modified in minor ways as to render them thoroughly service- 
able for the practical and economical requirements involved, 
while simultaneously considerably reducing the above-men- 
tioned objections. ‘These points may be considered in detail. 


Type or Borer. 

The Boiler Committee, appointed by the Admiralty in 1900, 
investigated no less than thirty-six different types of water- 
tube boilers, only three of which now find a place in modern 
British practice. These types are :—(1) Yarrow, applied to 
large and small vessels; (2) Babcock and Wilcox, applied to 
large vessels only ; (3) White-Forster, applied to small vessels 
only. With the possible exception of the German navy, where 
the Schulz boiler, as illustratedt in Fig. 1, is now universally 
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Fig. 3—-THE NORMAND BOILER 


adopted in battleships and destroyers, the-British Navy has 
attained a degree of standardisation in boiler praetice not 
found elsewhere. The U.S. Navy Department, while adhering 
to Babcock and Wilcox boilers for big ships, adopts several types 
for destroyers, as does also the French Admiralty, which retains 
both Belleville and Niclausse boilers for battleships. This diver- 
— in practice is not easy to understand. The inconsistency 

isplayed in the case of the four principal navies enforces the 
idea that the separate authorities are willing to accept pros 
and cons entirely at variance with those of the others, the 








+ The German Admiralty oil-fuel boiler is of the ordinary three-drum type. 


reliance on individual views and corresponding policies being 
based presumably on the developed service opinion of many 
years’ growth. For wider adoption this hardly facilitates the 
choice of prospective users, and it is, in the author’s view, 
somewhat surprising that, after so many years of use, a closer 
consensus of opinion has not been more generally achieved. 

Obvious disadvantages would seem to be involved in those 
types wherein excessively curved tubes or forms of tube baffling 
are adopted, on account of difficulties of manufacture, of clean- 
ing internally and externally, and also of rapid repair. There 
is the further great objection that any considerable curving 
towards the firebars, Figs. 1 and 3, tends to reduce the com- 
bustion space. On this basis straight, or nearly straight, tubes 
would seem to be necessary, and in spite of apparent success 
in other types, practical experience of both strongly emphasises 
the objection to sharp bends. ‘ } 

Fig. 2 shows two half-sections of typical Yarrow boilers, one 
of the ljin. tube type as used on large vessels with coal fuel, the 
other with l}in. tubes designed for oil burning. The simplicity 
of ‘this design for manufacture and cleaning compared with 
‘Figs. 1, 3, and 4 is undeniable. In Fig. 2 is shown the Normand 
boiler, as used in the U.S. cruiser Chester ; Fig. 4 shows a varia- 
tion of the Du Temple type, as fitted to her sister ships Salem and 
Birmingham. The extreme curvature of the tubes and the tube 
baffling adopted not only lessen the combustion space for 
given overall dimensions, but also prevent the best use being 
made for the heating surface installed. 


Capacity For STEAM PRODUCTION. 


Generally speaking, a large boiler is proportionally more 
economical than a small one, and a double-ended boiler more so 
than a single-ended one. Experience has shown that for Atlantic 
and long-distance work an equivalent evaporation of eleven times 
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Fig. 4—THE DU TEMPLE BOILER 


from and at 212 deg. Fah. can be attained when burning from 
23 lb. to 26 lb. of coal per square foot of grate per hour. A 
figure as high as twelve has been reached when burning 20 Ib. 
In Channel steamers, where economy is of less importance, in 
order to reduce their size, boilers are forced so as to burn from 
32 lb. to 38 Ib. per square foot, when the evaporative value falls 
to about ten. These figures represent steam productions of 
240 Ib., 270 Ib., and 350 lb. per square foot respectively. Unfor- 
tunately, elaborate evaporation trials of large cylindrical boilers 
are seldom carried out at varying rates of combustion, so that in 
Fig. 5 favourable average mean line has been drawn through 
a series of spots to show the tendency of cylindrical boiler 
evaporation. The conditions under which they are designed 
to work are such that much additional combustion reduces 
their efficiency, owing to the high proportion that even a little 
more bears to the designed amount. 


(To be continued.) 





Tue Hupson River Tunnet.—An event in the extensive 
engineering work of bringing a new water supply to the city 
of New York was the “holing through” or meeting of the 
headings of the deep siphon tunnel which will carry this 
supply across or under the valley of the Hudson River. The 
tunnel is about 3000ft. in length, and its deepest point is 1100ft. 
below the surface of the river. The depth of the tunnel is due 
to the depth at which solid rock is found, as no plans could be 
devised for carrying the tunnel through the mass of glacial drift 
and other loose material overlying the rock. The pressure of 
water at such great depths precluded any idea of working by 
the pneumatic system, and it was essential that the tunnel 
should be in solid rock. Test borings were made, but the 
vertical borings were unsatisfactory, and holes of 500ft. to 768ft. 
failed to show solid rock. Test shafts were then sunk on each 
side, and from these were run inclined diamond drill borings 
to beyond a point of intersection. These showed that solid 
granitic gneiss rock extended in an unbroken formation across 
the valley, and two successive series of these borings showed 
that the surface of this rock was less than 1500ft. and less than 
960ft. below the water level. In both cases the borings were 
entirely in solid rock, and on the strength of the results obtained 
it was decided to put the tunnel floor at an elevation of 1100ft. 
below the water level. The work was prosecuted at two head- 
ings, and has averaged a monthly progress of 360ft. The 
“holing through” of the headings was done in the presence 
of a large party of engineers and officials, the final blast being 





fired by Mr. Gaynor, the Mayor of New York City. 
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PORTABLE AIR-COMPRESSING PLANT. 





We illustrate herewith a portable air compressing plant 
designed for supplying power to pneumatic tools, such as 
those employed on bridges for riveting and other classes 
ofwork. The plant consists of an Ingersoll-Rand compressor 
driven by a Parsons motor. The whole is mounted on a 
truck provided with wide tread wrought iron wheels and 
measures overall 7ft. 10in. by 4ft. lin. 

The compressor has a cylinder of Sin. diameter and a 
stroke of 8in., and when running at 210 revolutions is 
capable of delivering 81 cubic feet of free air per minute. 
An automatic intake controller is fitted to the compressor, 
which is further provided with its makers’ system of flood 
lubrication, whereby the main bearings, connecting-rod 
and crosshead are oiled. The compressed air is delivered 
into a cylindrical receiver measuring 5ft. in length and 21in. 
in diameter. 
on this receiver to which hose pipes may be attached. The 
arrangements for cooling the compressor cylinder comprise 
a water tank beneath the truck framing and a small 
Parsons pump driven from the chain wheel for maintaining 
the circulation. Power is transmitted from the internal 
combustion engine to the compressor by means of a 
Westinghouse Morse rocker chain and a special type of 
spring wheel to absorb the shock of the compressor drive. 

The motor employed is a three-cylinder enclosed engine, 
manufactured by the Parsons Motor Company, Limited, of 
Southampton. It is capable of developing 21 horse-power, 
the cylinders each having a bore of 4}in. and a stroke of 
6in. The fuel used is paraffin and, as usual, the engine may 
be started either by injecting a small quantity of petrol 
spirit or by employing a blow lamp. The vaporiser is of 
the manufacturers’ patented type, while the charge is fired 


A three-way manifold air outlet is provided | 


by a magneto operated by the firm’s patented timing | 


drive, whereby the requisite amount of advance or retarda- 
tion of the point of ignition is obtained. The speed is con- 
trolled both by governor and hand, each means being sepa- 
rate and independent of the other. A metal-to-metal clutch 


| C to rise. 











| terior of the valves A and D by way of the passages G. 


In each case, then, the main and pilot valves are held 
down on their seats by a pressure of water, in addition to 
the force which is supplied by their springs. When the 
lever is moved to the left the spindles B, D are untouched, 
while those lettered A and C begin to rise. The first effect 
of this upward movement is to cause the pilot valves A and 
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It is claimed for this arrangement that the opening 
and closing of the valves is always gradual, that the amount 
of opening can be regulated exactly as required to suit 
the speed of working, and that shocks in the piping are 
avoided. In the ordinary pattern of hydraulic valve> 
wherein the main valve follows the pilot valve automatic 
ally instead of inechanically, as in the present instance, 
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Fig. 1i—DETAILS OF THE HOLMES AND 


Their travel is, however, limited, and after a 


| short movement they commence to carry with them the 


of the Parsons patented type is interposed between the | 


engine shaft and the shaft carrying the pinion of the chain 
drive. This permits of the engine being started inde- 
pendently of the compressor, and of introducing or throw- 
ing off the load as required. 

Water circulation is provided for cooling the motor, a 
Parsons pump being fitted to the engine for the purpose. 
This pump draws its supply from the bottom of the radiator 
and after passing the water round the cylinders delivers it 
to the top of the radiator. The usual air fan driven from 
the engine shaft is installed in connection with the radiator. 
The silencer is of the ordinary type and discharges the 
exhaust vertically. A sight-feed system of “ splash” 
lubrication serves all the bearings of the motor with oil. 
The engine is started by the customary detachable 
handle on the end of the crank shaft. 





A NEW HYDRAULIC VALVE. 





WE illustrate herewith a new type of hydraulic valve 
which Davy Brothers, Limited, Park [ronworks, Sheffield. 
have recently designed and patented. This valve, known 
as the Holmes and Davy, is claimed to have certain dis 
tinct advantages over previous forms, such as those wherein 
the main valve is arranged to follow the pilot valve auto- 
matically. 

As will be seen from Fig. 1, each valve consists of a 
main and a pilot valve, the second being arranged in the 
hollow interior of the first. The main valve is held on its 
seat by a spring, while a second, but much lighter, spring 
holds the pilot valve against the mitre seating inside the 
main valve. Our engraving shows a double-acting valve. 
There are four main valves, four pilot valves, and four 
spindles A, B, C, D. The ends of the spindles engage 
with a simple arrangement of cams operated by the hand 
lever E. This lever, when moved over to the left, raises 
the spindles A and C, and when moved to the right lifts 
the spindles B and D. In its central position it allows all 
four spindles to remain in the “* down ” or closed situation, 

The operation of the valve is as follows :—With the 
handle E in its central position the full pressure of the inlet 
water reaches the interior of the main valves B and C 
by way of the fine passages F. Similarly, whatever 
pressure may be in the working cylinder reaches the in- 


main valves A and C. As a result of this, pressure water 
flows past the main valve C and passes to that end of the 
working cylinder connected with the right-hand outlet H. 
The opposite end of the working cylinder is connected 





Fig. 2-THE HOLMES AND DAVY HYDRAULIC VALVE 


to the outlet J on the left hand. The movement of the 
valve A therefore places it in communication with the 
exhaust passage. When the lever is moved to the right 
the same events occur, with the exception that the valves 
A and C remain closed, while valves B and D open. 
sure water is thus admitted past the valve B, and flows out 
of the orifice J, while exhaust flows into the opposite 
orifice H and past the valve D. 
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DAVY HYDRAULIC VALVE 


the pilot valve, directly it begins to open, pulls the main 
valve after it. Unless, then, the valve is opened quickly 
to a considerable extent, there is a tendency for the main 
valve to dance on its seat. This may result in damage 
to the valve and its seat and irregular working. The 
new valves, it is stated, can be worked by a very light 
force on the hand lever. The situation and small size of 
the packing leathers is another feature worthy of attention 
in the design. The covers over the valve chambers are 
attached by studs and nuts. It is claimed that this secures 
a more easily made and a tighter joint than the use of the 
ordinary screwed caps. 


THe Exvecrric AND ORDNANCE ACCESSORIES COMPANY. 
Limitep.—The sixth annual staff ball of the Electric and 
Ordnance Accessories Company, Limited, took place on Friday 
last at the Imperial Hotel, Birmingham. Some 120 members 
of the staff and friends were present. 


First RalLway IN THE WoriLp.—We notice that Messr- 
Walker and Wilson, wholesale newsagents, of Darlington, hav: 
produced an interesting plate of twelve views associated wit! 
the history of the first railway in the world. The plate contain 
photographs of the pioneers, first engines, the opening ceremony, 
the original bills announcing the opening, &c. ‘The whole thiny 
ix one combined plate, suitable for framing, and sells at a low 
tigure. 

THe British EvecrrivAL AND ALLIED MANUFACTURERS’ 
ASSOCIATION.---A meeting of the Council of the British Elec- 
trical and Allied Manufacturers’ Association, at which there 
were present Messrs. A. B. Anderson, W. W. Blunt, F. R. 
Davenport, F. C. Gibbons, C. Koettgen, H. C. Levis, B. Long 
bottom, R. K. Morcom, F. H. Nalder, E. 8S. New, H. J. Railing. 
W. Rutherford, W. O. Smith, A. D. Williamson and A. ?P. 
Wood, was held at the offices, 36, Kingsway, London, W.C., on 
the 15thinst. Mr. A. Bruce Anderson was elected chairman fv! 
the year and took the chair. The firm of James Howden anil 
Co., Limited, was elected a “‘member” of the Association. 
The secretary reported the completion of the work of the Com 
mittee appointed to suggest amendments of the Model General 
Conditions, and was directed to present its report, after printing, 
to the Institution of Electrical Engineers. ‘The secretary further 
reported that the Committee appointed to revise the Standards 
for Electrical Machinery (Report No. 36) had made consider- 
able progress with this work. Representatives of the Asso- 
ciation were appointed to the Engineering Standards Sub- 
committee on Generators and Transformers, and also on the 
| International Electrical Standardisation Committee. A Com- 
| mittee was also appointed to investigate and report to the Council 
| the relations between the Electrical Trades’ Benevolent 

Institution and the Association, 








Marcu 1, 1912 


THE ENGINEER 


235 








A REMARKABLE AERIAL ROPEWAY. 


A ROPEWAY, remarkable in view of its situation at 
about three miles above sea level, has recently been con- 
structed for some tin mines in Bolivia. It is not too much 
to say that no other system of mechanical transport 
could surmount the obstacles which Nature has provided 
in the neighbourhood referred to, while it is difficult to 
conceive of any other means being transported to and 
erected in the high altitudes of the situation. 

The tin mines in question.are situated in the province 
of Potosi, near the once famous mine of Huanchaca. 
The diagram, Fig. 7, indicates in plan the lay-out of the 
ropeway system. The mills at Injenio Felix lie at an 
altitude 14,150ft. above the sea level. From this point 
a ropeway runs up to Sagrario, about 1} miles distant 
and about 1300ft. higher in altitude. At Sagrario the 
system is continued by two branch lines, one to Acero 
Cruz and the other to Yanasalla. The first mentioned 


Acero Cruz 
Alt 16,900 Feet 






jenio Felix 


Yanasella In 
Alt, mee Feet A M50 Feet above Sea 





Sagrario Junction Station 
Alt 15,500 Feet. 


Fig. 7—PLAN OF THE ROPEWAYS 


of these branch lines is a little over a mile in length, and 
its terminus at Acero Cruz is 1400ft. above the level 
of the junction at Sagrario. The second branch line is 
about 14 miles in length, and at its terminus reaches a 
height of 1300ft. above the Sagrario station. Each of the 
branch lines from the mines to the junction has a capacity 
of 6 tons per hour. The line from Sagrario to the mills 
at Injenio Felix can handle 10 tons an hour. 

Tho loading stations at the terminus of both branch 
lines are of the usual type. The ore from the mines is 
dumped into a small hopper, from which the ropeway 
buckets are filled. The tension gear runs through to 
the rear of the stations. Fig. 6, page 226, is a view of the 
loading station at the Yanasalla terminus. The junction 
at Sagrario is illustrated in Fig. 1. Here the oreis trans- 
ferred in hoppers from the branch lines to the main line. 
At the junction, too, the regulating and brake gear for 
the three lines is situated. We may here explain that, 
as the fall is in favour of the load, the lines do not require 
any driving power other than that due to gravity. From 
this source 6 brake horse-power is developed on the Acero 
Cruz branch, 2 horse-power on the Yanasalla branch, 
and 7 horse-power on the main line. Thus, in all, 15 
brake horse-power is generated by the gravitational 
forces, and this is sufficient to drive the lines. Such 
being the motive power, the speed of the lines may from 





Fig. 8- MEN HAULING OUT ROPE 


various causes fluctuate from time to time. To prevent 
this a centrifugal air fan is, as shown in Fig. 1, installed 
at Sagrario junction, and is driven by belt and gearing 
from the terminal pulley of the main line. By opening 
or closing the orifice of this fan the speed of the line can be 
decreased or increased. Friction brake gear is also pro- 
vided on each line. This, however, is not used to regulate 
the speed, and is intended solely as a means for stopping 
any given line if required. 

The unloading station at Felix Injenio is shown in 
Fig. 5. The ropeway is here so arranged that the buckets 
may be discharged direct into the bins of the concentrating 
works. 

Partly on account of the high altitude of the site and 
partly on account of the inhospitable nature of the country, 
the erection of this system of ropeways was carried out 
under even more strenuous conditions than are usually 
met with in Bolivia. All parts of the ropeway had to 
be kept down to less than 300 lb. in weight.. Yet, in spite 
of this, it was sometimes exceedingly difficult to get 
the material over the ground. For instance, in the case 
of the rope it required over 200 men to lay it out over the 
line, even although the rope had been sent out in sections 


and weighed only 64 lb. per fathom. In Fig. 8 a view is 
given showing the rope for the Acero Cruz branch being 
pulled out by the men. This view also gives a good im- 
pression of the country in the neighbourhood. An even 
better idea of the rough nature of the ground over which 
all three ropeways had to be taken is to be obtained from 
Fig. 2. This particular view is on the Acero Cruz branch, 
and is further worthy of notice as being the highest point 
on the whole system. At this crest the line reaches a 
height of no less than 17,045ft. above sea level. The 
scarcity of water and the low temperatures which prevail 
at nights had to be taken into consideration in more ways 
than one. Thus it was necessary to dispense with as 
much masonry work as possible, to exercise great care 
in the design of the tension gear for keeping the ropes 
taut, and to pay particular attention to the lubrication 
arrangements throughout the whole plant. 

Of our two remaining illustrations, Fig. 4 shows the 
ground adjacent to the Sagrario junction station, with 
the main line running down the valley in the background. 
In Fig. 3 a tall trestle, 68ft. in height, on the Acero Cruz 
branch, is shown. Atthis particular spot the line reaches 
one of its steepest gradients, the slope being 1 in 2. 

The contractors for this system of ropeways were 
Ropeways Limited, of South-place, London, E.C. They 
inform us that the above line is properly to be regarded 
as a light capacity system, and that they have built rope- 
ways on the single-rope system which, when working 
under normal conditions, can convey as much as 150 tons 
of material an hour. 








THE GYROSTATIC COMPASS. 


THE discourse last Friday evening at the Royal Institu- 
tion was delivered by Mr. George K. B. Elphinstone, and 
its title was ‘‘The Gyrostatic Compass and Practical 
Applications of Gyrostats.’’ It was exceedingly interest- 
ing, and the lecturer was so clear in his explanations that 
few of the audience can have failed to get, at any rate, a 
fairly accurate grasp of the general principles underlying 
the action of the gyrostatic compass. 

Mr. Elphinstone commenced by explaining that the 
employment of a moving body for the indication and 
control of direction had occupied the attention of scientists 
for many years, and in explaining what was meant by 
“indication ’’ of direction he divided the subject into 
two parts, viz.:—‘{1) Indication of direction. or measure- 
ment of angles in a vertical direction, and (2) indication 
of direction, or measurement of horizontal angles, as in a 
compass. 

This property of moving bodies was, Mr. Elphinstone 
| reminded his audience, a fundamental law, having been 
laid down by Newton in his “ First Law of Motion ” = 
‘“* Every body continues in its state of rest, or of uniform 
motion in a straight line, unless it is compelled to change 
that state by external forces.” 

The uses of gyrostats in order of the dates that they had 
occurred was then discussed. After a few words explana- 
tory of the necessity of having an artificial horizon for 
astronomical observations when it is impossible to make 
use of the actual horizon, the lecturer said that the earliest 
record of a practical application of a gyrostat which he had 
been able to trace was the gyrostatic artificial horizon 
| constructed by Mr. Searson in the year 1744. This gentle- 
man submitted his invention to the Admiralty, and was 
instructed to proceed for a cruise in H.M.S. Victory, the 
vessel after which Nelson’s historic ship was named. 
| Unfortunately, this vessel was lost on the rocks off Ushant 
| with all hands, in the year 1746. King George III., 
| however, interested himself in Mr. Searson’s device, and 
| sketches made by the inventor were submitted to George 
| Adams, an instrument maker, of Fleet-street, who in 1762 
| constructed for the king an exact repetition of the Searson 
gyrostat which had been lost on the Victory. The actual 
instrument, was, by the courtesy of the authorities of 
King’s College, to whose museum it belongs, on the lecture 
table. It was simply a heavy metal spinning top with 
an accurately turned upper surface so polished as to be 
capable of reflecting a beam of light thrown upon it, or, 
in like manner, to reflect the image of a heavenly body 
such as a star or the sun. The top was set spinning in 
| the ordinary manner, and it was shown in action reflecting 
|a beam of light on to a screen. It was demonstrated 
that the spot of reflected’ light remained practically 
| 

















stationary, even though the case containing the top were 
| rocked so as to imitate the rolling of a vessel. 


| The scientists of the time endeavoured to explain the | 








hausted, and it came to rest. It was true that springs 
had been used with good effect, and perhaps the most 
important of all the practical applications of gyrostats 
was the spring-driven apparatus used to control the 
course steered by torpedoes. There are probably more 
gryostats actually at work in this application than in any 
other. One of these, by the kindness of the Admiralty 
officials, was shown at work on the lecture table, and it 
was pointed out how that when the course of the torpedo 
tended to diverge in one direction or the other the gyro- 
stat acted on the rudder, so as to bring the torpedo back 
to its original course. It travelled therefore in a slightly 
zigzag line, and the freer every piece of mechanism 
worked the narrower was the curved path of travel. 

The credit of having produced a practical working 
gyrostatic compass belonged, continued Mr. Elphinstone, 
to Dr. Anschiitz, who, with those associated with him, 
had devoted some twelve years of patient work and no 
inconsiderable sum of money to the necessary experi- 
ments. Messrs. Hartmann and Braun, in Germany, 
and Mr. Sperry, in America, had also done important 
work, but details of it were not at present available. 

The lecturer then went on to discuss the difficulties 
attending the installation and correct adjustment of a 
magnetic compass on board a large steel ship. These 
difficulties were intensified on board a warship in which 
large masses of steel, such as the big guns, had to be 
altered in position. Moreover, there was the problem 
of the effect caused by the terrific shocks occasioned by 
the firing of these guns. The surmounting of all the diffi- 
culties would have been impossible had it not been for 
the theoretical work of Sir George Airy, the applied genius 
of Lord Kelvin, and the present practical improvements 
introduced by the Superintendent of Compasses at the 
Admiralty. The magnetic needle can only point in the 
direction of the lines of magnetic force at the place where 
it was set up, and it was well known that there were very 
few places on the globe where the magnetic needle pointed 
true north and south. A chart. of magnetic variation 
was thrown upon the screen, and it was shown. that in the 
Behring Sea the needle would actually point wast and 
eest instead of north and south. The consequence of 
this was that a set of corrections had to be used in con- 
nection with a magnetic compass, and these corrections 
were continually having to be altered, since the magnetic 
pole was constantly shifting. It was to overcome these 
defects that the efforts towards the designing of a gyro- 
static compass had been directed. 

The matter was one of great difficulty. In his first 
experiment Dr. Anschiitz had suspended his gyrostats 
so that they were free to move about their three principal 
axes—or, as it is termed, having three degrees of freedom. 
It was easy to show, however, how impossible it was to 
construct such a gyrostat so as to be sensitive to small 
movements, and yet be really accurate in practice. 

To make use of the gravity effect of the earth, Dr. 
Anschiitz mounted his gyrostat in the form of a pendulum. 
Then, as the earth rotated the gyrostat tended to maintain 
its plane of rotation parallel to its original plane in space. 
The earth’s gravity acted against this tendency, and a 
precession resulted. The only position of equilibrium 
occurred when the axis of the gyrostat had set itself 
parallel with the axis of rotation of the earth. Several 
interesting experiments were shown to illustrate the fore- 








INDICATING DIAL FOR GYROSTATIC COMPASS 


| fact that the top remained spinning in its original plane | going remarks, and by the aid of a model globe and a 


edges. 
since the same phenomenon occurred when the top was 
| spun in a vessel from which the air had been exhausted. 
| At the same time, it was found that the time during which 
| spinning continued was considerably greater when the 
| top was spinning in the partial vacuum than when it was 
| spun in the air. 

The evolution of the present gyrostatic artificial horizon, 
which was really based absolutely on Searson’s original 
model, had, said Mr. Elphinstone only taken place during 
the past six years—160 years after the original model had 
been constructed—and the success of the present form of 
instrument was largely due to the fact that it was caused to 
revolve in a chamber from which the air was ex- 
hausted. 

After a reference to the Brennan mono-rail car and an 
experimental exhibition of its working by means of a 
small model, the lecturer turned to the second portion of 
his subject—the indication of direction in a horizontal 
plane. He pointed out that Edward Seng, of Edinburgh, 
mentioned in 1836 the possibility of a revolving dise or 
gyrostat being employed to indicate direction. Sixteen 
years later Léon Foucault carried out in the Panthéon 
at Paris his historic experiments with a pendulum to 
demonstrate the rotation of the earth. This scientist 
also experimented with gyrostats to replace his pendulum. 
The gyrostat in this case was delicately suspended so as 
to maintain its plane of rotation in space while the earth 
moved under it. 

But the original experimenters, continued Mr. Elphin- 
stone, laboured under the disadvantage that they had no 
adequate means of keeping the gyrostat spinning. Sooner 
or later the energy imparted to it at starting was ex- 











of rotation by reason of the pressure of the air on its | small electrically driven gyrostat provided with a pointer 
This, however, was shown not to be the case, | it was shown that the latter set itself to point due north 


and south when the revolution of the globe was in one 
direction and due south and north when the revolution 
of the globe was in the other direction. 

In the actual gyrostatic compass the friction of the 
universal joint carrying the pendulum arrangement must 
be very small for the gyrostat to take an ultimate position 
with accuracy. Moreover, the Jength of the pendulum, 
and hence the effect of gravity, must also be small, so as to 
keep the compass free from disturbances. Hence the 
precession is very slow, and the compass, unless: some 
measures were taken to prevent it, would swing to and fro 
on either side of the meridian indefinitely. Its mean 
position would, it is true, be the true north and south line, 
but would be valueless for practical use. It was then 
explained that to counteract this swinging a special air 
blast actuated by the gyrostat itself was employed. 

The gyrostatic compass as now made responded to much 
smaller alterations in direction than could be readily- ob- 
served with a magnetic compass. Moreover, the compass 
itself, being quite non-magnetic, could be put anywhere 
in the ship, regardless of masses of iron and steel in its 
immediate vicinity. Then, by an electrical mechanism, 
the movements of the compass could be reproduced 
on dials placed in convenient positions in the vessel. As 
many dials as were required could be actuated by one 
compass. Several of these dials were shown at work. 
They consisted of transparent faces with a light behind. 
Each face consisted of two dials, the principle of the 
marking of which is diagrammatically indicated on the 
accompanying sketch. The inner dial is divided into 
ten divisions, and one complete revolution of the smaller 
dial represents one division on the larger or outer dial. 
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These two dials are connected together by gear wheels, 
and move as one piece of mechanism. There is a piece 
of wire stretched across the face to serve as a zero line, 
and any deviation from the proper course as indicated 
by the position of the dial relative to this line can be readily 
observed. 

A complete master compass, which, it was explained, 
was destined for a warship, was experimented with. 
It was by means of a small electric motor slowly revolved 
so as to represent a ship turning round. The effects were 
at once seen on the recording dials. The movement of 
the inner dial for a very small alteration in course is con- 
siderable, and is instantly visible. Owing to this fact, 
enormous improvement has been found possible in the 
steering of a large ship when the helmsmen have become 
accustomed to the use of thedials. This was exemplified 
by a lantern slide, in which were reproduced some steering 
records made with the ordinary and with the gyrostatic 
compasses respectively. The amounts of helm to keep a 
straight course when using the latter instrument were 
very considerably less than those required when the mag- 
netic compass was employed. 

Mr. Elphinstone then commented on the corrections 
required in the gyrostatic compass. In the first place, if 
a ship is steaming due east or due west the ship’s speed 
has either to be added to or deducted from the speed 
of rotation of the earth in space. Then if a ship is steam- 
ing due north the actual travel of the ship in space is 
along a diagonal line, being the resultant of its moving 
from west to east by reason of the earth’s rotation, and 
from ‘south to north by its own speed. It is there- 
fore rotating in space about some axis other than 
the north and south axis of the earth, and with 
this new axis it sets its own axle, and therefore 
the N.S. line on its compass card, parallel. The maxi- 
mum correction in this case is found to be some 3 deg. 
There is also a correction to be made on account of the air 
blast used in damping. This is found to be about half a 
degree for every 10 deg. in latitude. The gyrostatic 
compasses in use in the English Navy are, it was explained, 
adjusted to be correct for 50 deg. north latitude, so that 
for all cruising in the Channel and up to, say, the Firth 
of Forth, this latter correction does not require considera- 
tion. Both sets of corrections can be treated atithmeti- 
cally by adding to or deducting from the reading on the 
card, the same quantity all the way round; it does not 
vary in different parts of the card, as is the case when 
applying a deviation correction to a magnetic compass 
reading. 

In conclusion, it was explained that the worst difficulty 
with which the gyrostatic compass was faced was the 
violent rolling or great vibration of ships. Fortunately, 
however, the results of investigations carried out during 
the last eighteen months had led to considerable improve- 





ment and to a complete cure for this particular trouble. | 


It would, added Mr. Elphinstone, shortly be possible | < Relation t0:the Sypo. ol Bime Mover, 


for gyrostatic compasses, which would be quite independ- 
ent of the rolling motion or vibration of the vessels, to be 
installed in ships. 
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OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


The Crisis. 

OPERATIONS have continued at the iron and steel works 
and the engi ing lish ts throughout the week, but 
new business has been practically suspended, owing to the 
uncertainty occasioned by the coal trade position. There 
have also been additions to the concerns which have. given 
notice to workpeople to terminate contracts in case of fuel 
supplies not being forthcoming. Towards the middle of the 
week, however, the strong efforts made in the direction of 
Government intervention somewhat allayed the general anxiety, 
and it was felt then that there were “‘ some sparkles of a better 
hope.” The coalowners have been allowing their regular cus- 
tomers to take fuel at official rates, which are comparatively 
high, and to outsiders much higher prices are charged, such as 
12s. for certain classes of slack and 14s. to 15s. for furnace coal. 
Foundry coke is also difficult to obtain, except at very high 
rates. 





esta 


Pig Iron. 

There is hardly any new business being transacted 
in pig iron, and quotations remain nominally as follow :— 
Cinder forge, 51s.; part-mine, 54s. to 55s.; best all-mine, forge, 
85s.; foundry, 90s.; cold blast, 120s.; Northamptonshire, 
53s. to 54s.; Derbyshire, 55s. to 56s.; North Staffordshire forge, 
55s. to 56s.; best, 61s. to 62s. 


Manufactured Iron. 

There is a fair demand for galvanised corrugated 
sheets at £11 7s. 6d. to £1112s.6d. Australia and South Africa 
have recently been buying very satisfactorily. Plain sheets 
are quoted, singles £7 12s. 6d. to £7 15s., doubles £7 15s. to 
£7 17s. 6d., and trebles £8 5s. to £8 7s. 6d. The marked bar 
makers have some good orders under execution, and continue to 
quote £8 10s. as the basis price. Unmarked bars are in good 
request at £7 2s. 6d. to £7 5s. Slit nail rods are quoted £7 165s., 
gas strip £7 2s. 6d..to £7 5s., and hoop iron £7 10s. Traffic 
congestion on the railways is still a subject of complaint. 


Large Steel Output. 

A large output is being made of steel, both semi- 
finished and sections, and quotations are well maintained. 
Bessemer sheet bars are quoted £5 7s. 6d., Siemens £5 7s. 6d. 
to £5 10s. Makers ask £7 5s. to £7 15s. for ship plates, £6 15s. 
for joists, angles £7 to £7 2s. 6d., and flats £7 7s. 6d. 


Continental Iron Competition Threatening. 

One of the serious results to the iron trade of the strike 
is the diversion of considerable iron business to the Continent. 
Consumers wanting urgent deliveries, and unable to obtain the 
requisite assurances, have placed their orders abroad, in many 
instances at considerable sacrifice to themselves in the way of 
price. It is clear that a great deal of work may find its way 
to the Continent. 


Works Removal to the Coast. 
The report_is renewed that a syndicate is being formed 





to raise a capital of £200,000 to transfer a portion of the hollow- 
ware industry from Cradley Heath, in North-East Worcester. 
shire, to the Welsh Coast. The object is to lessen the cost of 
transit to foreign markets, and it is stated that there is also a 
ood deal of cheap female labour to be found in Wales. Tho 
radley Heath workers, who are applying for an increase jy 
wages, view the situation, it is said, with some alarm. 


Vertical Gas Retorts. 


Two benches of retorts at the Windsor-street gasworks, 
Birmingham, are to be reconstructed on the vertical principle, 
and it is believed that the cost of upkeep will be considerah|ly 
reduced, both in respect of labour and of repairs. If the experi. 
ment proves successful, the principle will be extended to other 
retorts. By the end of the present year the Gas Committee 
will have at work quite a variety of carbonisation processes, 
The new plant at Windsor steest is to be on the continuous 
vertical principle, the coke being discharged continously from 
the retorts. At Saltley there is a small unit on the intermittent 
principle, whilst at Necholls the plant is of the inclined form. 


New Bacteria Beds. 

The Works Committee of the Birmingham, Tame and 
Rea District Drainage Board recommend the borrowing of 
£56,000 for the construction of 7 acres of bacteria beds. They 
also recommend the acceptance of the tender of the Clay Cross 
Company, Chesterfield, of £2351, for the supply and delivery 
of cast iron pipes for the sludge disposal scheme at Saltley and 
Minworth. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 


Still Uncertain. 

THE unsatisfactory result of the negotiations in the 
coal trade crisis caused a gloomy feeling to prevail on the Iron 
Exchange on Tuesday. Both buyers and sellers showed little 
disposition to transact business, the chief topic of conversation 
being the labour troubles. Prices of pig iron favoured buyers 
somewhat. In finished iron and steel, prices were well main- 
tained, and copper was also steady. Sheet lead and English 
tin ingots were about unchanged. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 56s. to 56s. 6d.; 
Staffordshire, 57s. 6d. to 58s.; Derbyshire, 57s. 6d.; Northamp- 
tonshire, 58s. 4d.; Middlesbrough, open brands, prompt, 
58s. 4d.; January-March, 58s. 10d. Scotch: Gartsherrie, 
64s. 6d. to 65s.; Glengarnock, 62s. 6d.; Eglinton, 62s. to 62s.td., 
delivered Manchester. West Coast hematite, 67s., f.0.t.; East 
Coast ditto, 66s. to 66s. 6d., both f.o.t. Delivered Heysham : 
Gartsherrie, 62s. 6d. to 63s.; Glengarnock, 60s. 6d.; Eglinton, 
60s. to 60s. 6d. Delivered Preston: Gartsherrie, 63s. td. 
to 64s.; Glengarnock, 61s. 6d.; Eglinton, 61s. to 61s. 6d. 
Finished iron: Bars, £7 5s.; hoops, £7 12s. 6d.; sheets, £8 15s. 
Steel: Bars, £7 to £7 10s.; Lancashire hoops, £7 12s. 6d.; 
Staffordshire ditto, £7 17s. 6d.; sheets, £8 5s. to £8 10s.; boiler 
plates, £8 5s. to £8 10s.; plates for tank, girder and bridge work, 
£7 10s. to £7 15s.; English billets, £5 15s.; foreign ditto, £5 7s. td. 
to £5 10s.; cold drawn steel, £9 10s. to £9 15s. Copper: Sheets, 
£79; tough ingots, £68 5s. to £68 10s.; best selected, £68 10s. 
to £69 per ton. Copper tubes, 94d.; brass tubes, 7}d.; con- 
denser, 8jd.; brazed brass tubes, 9}d.; rolled brass, 7jd.; 
brass wire, 7id.; brass turning rods, 7}d.; yellow metal, 6jd. 
per lb. Sheet lead, £19 15s. per ton. English tin ingots, £200 
to £201 per ton, nominal. 


The Lancashire Coal Trade. 

There was a very quiet demand for coal of all descrip 
tions on the Coal Exchange on Tuesday. Prices were very 
irregular, and reliable quotations were not obtainable. As 
to the probability of a strike, opinions were much divided, but 
generally speaking, hopes of a settlement were believed in. 


Manchester Ship Canal. 

The chief engineer’s annual report states that it has 
been decided to proceed at once with the erection of a new 
40,000 tons grain elevator at No. 9dock. The work of widening 
the canal at the bend at Runcorn is in an advanced state, and 
the extension of the Canal Company’s railway to form a junction 
with the westerly end of the Partington Steel and Iron Com- 
pany’s new works at Partington is in progress. A wharf wall of 
reinforced concrete is being constructed opposite Pomona Docks, 
and the erection of a new 25-ton hydraulic coaling crane below 
the Mode Wheel locks has been completed. For the whole of 
last year the canal receipts amounted to £580,841, against 
£555,735 in £910. 


Manchester and the Royal Agricultural Show. 


At a meeting of the Manchester City Council held last 
week it was resolved to request the Lord Mayor to invite the 
Royal Agricultural Society to hold its annual show in Man- 
chester in 1916. The last visit of the show was in 1897, when all 
records for public attendance were eclipsed. Lord Egerton 
has consented to grant a site of 100 acres for the purpose of a 
show ground at Withington. 


Liverpool City Engineer. 

The City Council of Liverpool have acceded to the re- 
quest of the Secretary of State for India that the services of the 
city engineer, Mr. J. A. Brodie, be lent to the Government 
of India for a period not exceeding five months of the present 
year to advise them as to the laying out of the new capital of 
India at Delhi, subject to the Government making satisfactory 
arrangements with Mr. Brodie as to remuneration and expenses, 
and to their refunding to the Corporation the amount of the 
city engineer’s salary during his absence. These conditions 
the Indian Government have already accepted. Those who are 
acquainted with Mr. Brodie’s excellent work in town planning 
and new roads in Lancashire will agree with the wisdom of the 
Indian Government’s selection. 


Prevention of Explosions in Mines. 

At a meeting of the Manchester Geological and Mining 

Society held on Tuesday night Dr. J. Harger described his 
roposed new method of preventing explosions in coal mines. 
He said that while neither a candle nor an oil lamp would burn 
in air in which the oxygen was reduced to 17 per cent., a man 
could do continuous work in such an atmosphere and never 
notice any difference from ordinary air. No shortage ot 
oxygen was noticed until the percentage was reduced to below 
14. At 12 per cent. the shortage was marked. At 10 per cent. 
a dangerous point was reached ; at 7} per cent. life was extin- 
guished. A man breathing ordinary air (21 per cent. oxygen) 
breathed out air containing 164 to 17 per cent. oxygen and 
4 per cent. to 3} per cent. carbon dioxide. The reason this 
was expelled was not because more oxygen could not be taken 
from it by the lungs, but because the depth and frequency ot 
breathing were unconsciously so regulated as to keep the carbon 
dioxide in the air within the lungs constant at 5} per cent. 
Taking for granted that air containing from 17 to 18 per cent. 
oxygen, with a moderate amount of carbon dioxide up to 1 per 
cent., was as good as ordinary air for human requirements, 
and that oxygen in the air was the natural factor in dust explo- 
sions, Dr. ecger suggests the dilution of air for mines with 
flue gases purified from all harmful ingredients and smoke, the 
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mixture being in the eupation of 1 part to 30 of fresh air or 
1 part to 15 in the case of dangerous mines. 


New Principal of the School of Technology. 
The Manchester Education Committee met on Monday 

last and ratified the appointment of Mr. James C. M. Garnett 
as agg io of the School of Technology, to succeed Mr. Rey- 
nolds. The appointment was made on the recommendation 
of a joint ittee consisting of seven members of the Uni- 
versity and seven of the Education Committee. Twenty-nine 
applications were received, and the salary is to be £1000 per 
annum, Mr. Garnett is a _—- of Cambridge University, 





a Wrangler and a Fellow of Trinity College. He has had experi- 
ence of educational work as an examiner on the Board of Edu- 


cation, 


Tramway Brakes. 
The recent disastrous accidents on the Stalybridge, 
Hyde, Mossley and Dukinfield Tramways has turned the atten- 
tion of the Tramway Board to the provision of more efficient 
brakes, and, as the result of experiments, the Spencer mechanical 
slipper brake has been ordered to be fitted to thirty vehicles. 
This brake acts on the rails. 


Barrow-1n-Furness, Thursday. 


Hematites. 

The trouble in the coal trade is having a disorganising 
effect on the hematite pig iron trade. There has been rather 
more business on offer in some quarters in order to get quick 
deliveries of iron, but if there is anything like a stoppage in the 
supply of coal, the furnaces at ail the ironworks cannot be kept 
going for long, and at the works in the district notices to cease 
contracts are in force. Those at Barrow take effect this week- 
end. Already some steel makers have been forced to suspend 
operations, and a big outlet for iron has therefore stopped in 
that direction. Makers of iron at present have twenty-four 
furnaces in blast, and those have been ample to meet all require- 
ments. Prices are nominal just now with 67s. per ton net f.o.b. 
for mixed numbers of Bessemer iron. Special sorts of iron are 
at 70s. to 72s. perton net. For this class of iron there is a steady 
call. In the warrant market there has been some business done 
at 63s. 9d, per ton net cash, but sellers are firm and there is no 
disposition, especially under existing circumstances, to sell 
freely. Warrant stores of iron represent about 49,000 tons. 


Iron Ore. 

There is activity in the iron ore trade, but it is quite 
likely that there may be a suspension of raising of ore in conse- 
quence of labour difficulties elsewhere. Prices are firm with good 
v—— sorts quoted at 15s. to 18s. per ton net at mines, with the 
best Hodbarrow ores at 24s.per ton. Spanish ores are in steady 
demand, but deliveries of late have not been so heavy. The 


current rate for this class of ore is 21s. 6d. per ton delivered to | 


West Coast furnaces. 


Steel. 

There has been a toning down in the activity of the 
steel trade consequent upon the bad delivery of coal. At the 
Moss Bay works of the Cumberland Combine the mills were 
stopped last week end, and it is difficult to say when a start will 
be made again. At these works some good contracts are held 
for rails for the Colonies. At the Barrow Steel Works several 
of the departments are at work, but others have been closed, 
and it is possible that the whole works will shortly cease opera- 
tions. The demand for rails is steady, with heavy sections at 
£5 17s. 6d. to £6 per ton. Light rails at £6 10s. to £7 represent 
quiet businesses, and heavy tram rails are slow at £7 per ton. 
For tin bars there is a fair demand on coastwise account, and the 
quotation remains at £5 2s. 6d. Business all round is, of course, 
being greatly interfered with. 


Shipbuilding and Engineering. 

These trades are as busy as possible, and at Vickers 
Limited it is not likely there will be any stoppage in the activity 
owing to the coal trouble, for a vast tonnage of coal has been 
stored to meet circumstances of this kind. The date of the 
launching of the new Japanese cruiser-battleship is stated to be 
April 18th. She will be fitted with very heavy guns, l4in., the 
biggest yet made. ‘The lessons taught by the trials of the Lion 
will be brought to bear in the building of this warship. The 
alterations to the Princess Royal are now in hand. 


Fuel. 

There is a full demand for coal, but supplies are slow in 
coming to hand, and there is no telling what the position will be 
shortly. Prices are much higher. Coke is in strong demand at 
advanced rates; 25s. for East Coast sorts, and 24s. per ton 
delivered for South Wales coke. 


Shipping. 
The shipping trade is quietly employed. 





THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


General Conditions. 

MANUFACTURING operations in various directions 
have been greatly disorganised this week by the situation in 
the coal trade, and also by a strike of moulders. Contrary to 
expectation, the latter did not withdraw their notices on Satur- 
day, with the result that all the union foundries have been idle, 
about 1200 men having “struck.” The trouble originally 
arose at Cammel]l, Laird’s works, but it was understood that 
this matter had been amicably settled. However, the men’s 
leaders demanded an immediate conference with the whole of 
the employers on the subject of the demarcation between what 
should be moulders’ work and what core makers’ work, and 
threatened a strike if the matter were not settled at once. The 
secretary of the federated employers found it impossible to con- 
vene such a conference on the spot, and the men consequently 
came out. This hasty action is very much regretted, as tending 
to strain the good relations between the employers and the men. 
As regards the coal question, the course which we suggested last 
week was almost inevitable has been followed, for, strike or no 
strike, it would have been impossible to expect men to work 
after Wednesday or Thursday, and the collieries made full 
preparations for a cessation of work this week-end. Great 
efforts have been made by manufacturers to lay in stocks 
of fuel to enable them to complete the present orders in hand, 
and to some extent this has been successful, so that most of 
the works will be able to go on for some days should the supply 
of coal cease entirely. The large firms have all intimated to 
their workmen—some by formal notice—that in case of the coal 
supply ceasing, departments will be shut down. Unfortunately, 
some of the smaller works have already been obliged to cease 
operations, for they possessed no storage accommodation, and, 
with the collieries and also the railways unable to give deli- 
veries of coal, they closed down on Wednesday and Thursday 
this week. One of the largest rolling mills ceased operations 
on Monday, causing considerable inconvenience to many 
branches of the lighter steel trades, which depended upon it for 
their material. Two other large firms, one a finished iron 
works and another a steel works, also refrained from “* lighting 
up ” on Monday, in view of the likelihood of having to close down 
on Wednesday, when their coal deliveries would cease. 





The Coal Market. 

Business has, of course, been brought to a standstill 
in the coal trade this week, All the supplies up to the last day 
of working have been appropriated either by the collieries them- 
selves for their own use to keep the engines going for pumping 
and other purposes and for their coke ovens, or for the fulfilment 
of contracts so far as possible. There have therefore been no sales 
to speak of, and prices are all nominal, it being impossible to 
give quotations seeing that collieries have no coal to dispose of. 
One very marked feature noticeable during the last few days 
has been the diminution in the pressure of house coal orders at 
the collieries. 
their present artificial level in the event of an early resumption 
of work, and so far as one can hazard an opinion it is not thought 
that best hards will rule above 10s. to 11s. per ton at pits when 
normal busi is r It must be admitted that a few 
days’ stoppage will not be unwelcome to the railway companies, 
as it will clear the lines of a great amount of traffic. Quite 
apart from the cause of the cessation of work, there is no doubt 
that the miners themsleves are welcoming the relaxation, and 
the opinion in colliery circles is still that the trouble will find a 
very early termination. 





Pig Iron. 

There is no new feature in the pig iron trade, business 
being quite interrupted by the coal crisis. So far as can be 
learned prices are steady. Many of the blast furnaces and iron- 
works in Derbyshire and Lincolnshire will, it is expected, be 
soon damped down. Quotations: Lincolnshire, No. 3, 54s.; 
ditto, forge, mottled and white, 53s.; ditto, basic, 54s.; Derby- 
shire foundry, 54s. to 55s.; ditto, forged, 52s., all per ton delivered 
Sheffield or Rotherham. East Coast hematite mixed numbers 
are offered hee at 72s. 6d. to 73s. 6d. net, according to delivery. 
Bar iron, £7 5s. 


The Steel Trades. 

As mentioned above, production has been seriously cur- 
tailed by the events already alluded to. The trouble has come at 
an extremely unfortunate time, for practically all branches of 
the steel trade have good order books at fairly remunerative 
prices. : 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THE market this week has been practically in a state 
of suspended animation, and no one would buy who was not 
compelled to do so, and who required the iron at once. This 
state of affairs is altogether due to the uncertainty caused by 
the labour troubles in the coal mining industries. That has 
completely overshadowed the good features which are in evidence, 
and which, in other circumstances, would have been strong 
factors in bringing about improved prices. The stocks of 
Cleveland pig iron in makers’ yards have been heavily depleted 
of late, while in Connal’s public stores the decrease for the last 
week has been at the rate of over 1000 tons per day, and on 
Wednesday the quantity held was 518,020 tons, a reduction 
of 10,167 tons during the month, and of 83,453 tons since the 
stock began to decline in the autumn. Then shipments of pig 
iron are increasing, being at least 22 per cent. better than those 
of last month. There are more favourable reports respecting 
the iron and steel industries abroad, but traders would not do 
anything while business was being upset by the state of things 
in the mining industry, except prepare to bring their works 
to @ standstill in the event of a strike. The stagnation of 
business during the last fortnight has had a very detrimental 
influence on the pig iron trade so far as the spring demand is 
concerned, for continental consumers who in the ordinary 
course distribute their orders in this district have had to make 
sure of their spring supplies by getting them from German 
houses who could guarantee delivery, which our ironmasters 
could not. This is particularly unfortunate, for this period of 
the year is almost invariably one of heavy buying. Neverthe- 
less, prices are very well maintained, and on Monday Cleveland 
pig iron touched a higher price than has been reported since the 
middle of January, the buyers offering 49s. 8d. cash, which was 
ls. per ton above the minimum of the year, that being reported on 
January 29th. No. 3Cleveland G.M.B. pig iron for prompt f.o.b. 
delivery was up to 50s. per ton, and makers have adhered to 
that figure all the week, but second hands have sold at 49s. 9d. 
No. 1 is 3s. 6d. to 5s. per ton above No. 3 in price, Nos. 4 foundry 
and 4 forge 6d. less, and mottled and white 9d. less than No. 3. 
Thus the lower qualities are relatively dearer than No. 3, but 
they are scarce, while the supply of the standard quality is fairly 
large, and there is no difficulty experienced in getting it either 
from makers or as warrants. 


Hematite Pig Iron. 

The producers of East Coast hematite pig iron are well 
off for orders, and the fact that consumers are not buying 
further at present is a matter of comparatively small moment, 
for makers will, in all probability, lose nothing by waiting, 
seeing that the busiest period of the year will come on shortly, 
if not delayed by the trouble in the coal mining industry, and 
with the great activity in the steel trade, the consumption of 
hematite iron cannot but be larger than it has been for several 
years, if not the largest on record, and the tendency of prices 
will be to increase. A stoppage in the coal trade, though it 
would paralyse the production of pig iron, and most of the con- 
sumption as well, would cause prices to rise for what iron was 
to be had, because sellers would have to furnish it out of stock, 
and the quantity of iron unsold in the hands of makers is only 
small, while none could be furnished from the public stores, 
because Connal’s have not held any hematite iron for quite six 
years. Thus there is no opportunity of gambling with hematite 
iron as counters, and the prices are much more steadily main- 
tained than those of Cleveland pig iron. The quotation this 
week for mixed numbers East Coast hematite pig iron has been 
66s. per ton for early delivery. 


Ore and Coke. 

The demand for pig iron making materials has been 
checked this week by the uncertainty which has been induced 
by the labour difficulty in the coal trade as to whether the fur- 
naces can be kept in operation after this week. Several furnaces 
have during the last few days had to be put on slack blast, 
because the supply of coke coming forward was short of require- 
ments. This made it impossible not only to keep all the fur- 
naces in full operation, but also it prevented any one accumula- 
ing a stock of coke to tide them over the threatened miners’ 
strike. The most that could be got was a supply which would 
suffice for damping down the furnaces. The short supply of 
coke was due to the fact that at the collieries, instead of send- 
ing the usual quantity of coal to the coke ovens, a lot of it was 
reserved, so that the owner would have a stock of fuel upon 
which to draw to keep his pumps, ventilating machinery, &c., 
going if the miners came out on strike. Ironmasters have been 
put to much inconvenience by this dearth of coke, but it has 
not led to any material rise in the price for any odd lots that 
were available for sale. Consumers have this week been able 
to buy at 17s. 6d. to 19s. per ton for delivery at Middlesbrough 
furnaces, or only about ls. more than in the early part of Febru- 
ary. Imports of foreign ore are very heavy—nearly 8000 tons 
per day this month into Middlesbrough alone—but there are 
no new transactions recorded, and the price of Rubio ore con- 
tinues nominal at 21s. 6d. per ton, delivered at wharf in this 
district. A considerable tonnage of manganese ore is arriving 


It is felt that prices of coal will quickly fall from. 





_ment of events. 


in the Tees from India in the liners that take out manufactured 
iron and steel and general goods from Middlesbrough to India 
and the Far East ; it is carried at low rates, for it is carried partly 
as ballast. 


Manufactured Iron and Steel. 

Never have the finished iron and steel works of this 
district been so busy as they are at present, and as they are 
likely to continue to be for long enough, if production is not 
stopped for want of fuel. Some of the manufacturers have been 
able to accumulate a stock of coal, so that their works need not 
come to a standstill for two or three weeks in the event of a 
coal strike, and the same may be reported of the shipbuilders 
who furnish so much work for the local steel-making establish- 
ments. Quotations are maintained in all branches, and it is 
believed that any alterations will be in an upward direction. 
Steel ship plates are at £7 5s.; steel boiler plates, £8 ; iron ship 
plates, £6 15s.; steel ship angles, £6 17s. 6d.; and iron wx 
angles, £7, all less 24 per cent., and delivered at the shipyards 
on the North-East Coast, less 5s. per ton rebate in certain cir- 
cumstances. Basic steel bars are at £6 10s.; Siemens steel 
bars at £7 ; common iron bars at £7; best iron bars at £7 7s. 6d.; 
and best best iron bars at £7 15s.; while steel hoops are at 
£6 15s.; steel strip at £6 12s. 6d.; and sieel joists at £6 12s. 6d., 
all less 2} per cent. f.0.t. Heavy steel rails are at £5 15s., 
and cast iron chairs at £3 12s. 6d., both net f.o.b. A syndicate 
to be known as the Heavy Stampings Company has acquired 
a site in Gray and Commercial streets, Middlesbrough—part of 
Messrs. Richardsons, Westgarth and Co.’s works—for the 
establishment of works to produce chiefly iron, steel and brass 
forgings and stampings, and also foundry work. The company 
has a capital of £60,000, and it is now having the site cleared. 


Shipbuilding. 

There continues to be extraordinary activity at the 
shipyards, and there is little doubt that it will be continued 
over the remainder of the year, even though the collieries are 
stopped for a time, for the builders have taken the precaution 
to get in stocks of coal. The demand is very considerable for 
oil tankers, and it is calculated that in this country there are 
now forty-four of such vessels in course of construction, chiefly 
in this district. It is reported that the Pearson Oil Syndicate 
has given orders at the Tyne and Wear yards for fourteen 
vessels, varying from 9000 to 15,000 tons deadweight capacity, 
and eight more are to be built. The syndicate has acquired 
large oil fields in Mexico, and has entered into a contract over 
several years to supply the Argentine Railways with oil fuel 
for their locomotives. Ship repairing is slack, and is adversely 
affected by the prosperity of the shipping trade and the difficulty 
in the coal trade. The shipping trade is so prosperous that 
owners will not lay up their steamers except it becomes abso- 
lutely necessary. Then owners will not let their boats come to 
this part, because they cannot be sure of their getting charters 
at the coal ports. Thus, if they stand in need of repairs these 
are carried out in other countries with which they are trading. 
In consequence of this there are several dry docks empty in the 
North-East of England. 


The Coal Trade. 

Business in the coal trade has this week been utterly 
disorganised ; it has been stagnant owing to the labour troubles, 
for no one could see his way either to sell or buy. Germany 
has been reaping the benefit of this dislocation of our trade, 
and as our colliery owners have been unable to guarantee delivery 
during the spring, merchants at the lower Baltic ports have been 
sending their orders to Silesia, and Westphalian coal is taking 
the place of British at some of the Mediterranean ports. The 
colliery owners of Durham and Northumberland have laid in 
stocks of coal for their own requirements if a strike should 
occur to enable them to keep the pits in working order. They 
have had little coal to offer on the market this week. The 
largest demand has been for bunker coals, but, nevertheless, 
the prices have been somewhat easier than last week, for Durham 
unscreened bunker coals have been obtainable at lds. to 17s. 
per ton, and Northumberlands at 13s. to 14s. There is consider- 
able difficulty in securing tonnage to carry away the coals, 
for owners will not allow their steamers to come to the coal 
ports, but have diverted them to other ports where coal is not 
the chief cargo offered. ‘'he Durham miners have this week 
manifested a keen desire to strike, and at more than one colliery 
on Wednesday “ laid down their tools.” 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Warrants Quiet but Dearer. 

Tue Glasgow pig iron warrant market was compara- 
tively quiet this week, but prices had an upward tendency. 
Reports from abroad were not quite so encouraging as usual, 
those from America, indeed, being unfavourable. But as there 
was a prospect of a general damping out of furnaces and the 
demand for iron was chiefly for future delivery, holders stood 
out for higher prices. Since last report business has been done 
in Cleveland warrants from 49s. 3d. to 49s. 64d. cash, 49s. 6d 
to 49s. 10d. one month, and 50s. to 50s. 5d. three months. 
Sales also took place at 49s. 5d. for delivery in eighteen days, 
49s. 7d. ten days, and 50s. ld. for May 20th. The demand for 
Cleveland pig iron for consumption in Scotland has been fair, 
although the arrivals are not so large as in the preceding two 
weeks. 


Scotch Iron Trade. 

The business in Scotch pig iron has been much re- 
stricted by the unsettled outlook as to the issue of the coal 
crisis. Makers had arranged two weeks ago to close their 
works in case of a national strike, and in a number of cases 
the process of damping out blast furnaces was begun in the early 
part of this week. Costs of production were being seriously 
raised by the advance in coal prices, and there was no advantage 
in keeping the output going, when it was impossible to obtam 
a corresponding advantage in pig iron prices. The f.a.s. quota- 
tions at Glasgow are, for Monkland, No. 1, 58s. 6d.; No. 3, 
57s.; Carnbroe, No. 1, 63s.; No. 3, 58s.; Clyde and Calder, 
Nos. 1, 64s.; Nos. 3, 50s.; Gartsherrie, No. 1, 64s. 6d.; No. 3, 
59s. 6d.; Summerlee, No. 1, 64s. 6d.; No. 3, 60s.; Langloan, 
No. 1, 65s.; No. 3, 60s.; Coltness, No. 1, 82s. 6d.; No. 3, 60s.; 
Eglinton, at Ardrossan or Troon, No. 1, 58s.; No. 3, 57s.; Glen- 
garnock at Ardrossan, No. 1, 65s.; No. 3, 60s.; Dalmellington, 
at Ayr, No. 1, 59s.; No. 3, 51s.; Shotts, at Leith, No. 1, 64s. 6d.; 
No. 3, 59s. 6d.; Carron, at Grangemouth, No. 1, 65s. td.; 
No. 3, 60s. 6d. per ton. 


Hematite Pig Iron. 

The demand for hematite pig iron has this week been 
very quiet owing to the uncertainty that prevailed as to the 
quantities likely to be required in succeeding weeks. Cum- 
berland hematite warrants have been sold at 63s. 9d. for cash, 
and the quotation for Scotch hematite pig iron is 69s. for 
West of Scotland delivery. 


Finished Iron and Steel. 

While there has been full employment in the finished 
iron and steel works of the West of Scotland, comparatively 
little fresh business has been done this week. Neither sellers 
nor buyers were in a position to operate on anything like free 
lines, and the general disposition was to await the develop- 
In manufactured iron, Scotch crown bars 
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were quoted £6 15s.; best bars, £7 2s. 6d.; and best horseshoe 
bars, £7 5s., all subject to the usual 5 per cent. discount for 
Clyde delivery. The chief item of importance in the steel trade 
is the report that the Steel Company of Scotland has secured 
an order for 16,000 tons of rails for New South Wales, 4 con- 
tract for a similar quantity having been made with the American 
Steel Trust. Up to the time of writing steady deliveries of 
steel were being made to shipbuilders and other local consumers. 
Steel ship angles are quoted £6 17s. 6d.; ship plates, £7 7s. 6d.; 
bars, £8; and boiler plates, £8 2s. 6d., all less 5 per cent. for 
Clyde delivery. 


Clyde Shipbuilding Trade. 

The item of chief interest this week in connection with 
the Clyde shipbuilding trade is the resolution of the directors 
of the London and Glasgow Shipbuilding and Engineering Com- 
pany to sell their undertaking subject to the approval of the 
shareholders, to Harland and Wolff, of Belfast. It is not 
expected that there will be any difficulty in carrying the bargain 
through, and as the works are in operation, with large and 
recently extended facilities for Government and private work, 
it is expected that the output will not only be maintained but 
increased. On the other side of the Clyde, Barclay, Curle and 
Company have acquired and added to their premises the works 
and repairing dock of John Shearer and Sons. The latter con- 
cern has for several years been in course of liquidation, but 
works, dock and adjoining lands afford scope for a greatly 
extended business. The output of new shipping in February 
amounted to about 44,000 tons,compared with 40,000 in January, 
and a large amount of fresh tonnage was placed during the 
month. 


The Coal Trade Crisis. 

A large business was done in the early part of the week 
in coals for domestic use. Household qualities were very much 
in demand, and the retail prices in the larger towns have ranged 
from 25s. to 27s. 6d. per ton. In the last day or two a reduced 
business has been done in steam and shipping coal generally. 
The former prices were withdrawn, and sales became a matter 
of special arrangement. Prices named on ’Change for all quali- 
ties ranged from 16s. to 20s. a ton, and as these figures rendered 
exports impracticable, operations were much curtailed. Holders 
of supplies were generally indifferent in the last day or two as 
to whether they made sales or not, and the available supplies 
were reported to be so moderate that a good return for them in 
any circumstances was assured. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Business of the Week. 

Business in all branches of the steam coal trade was 
confined to narrow limits. Observers saw that there did not 
seem to be any scarcity of buyers, but there was little animation, 
though occasionally for the small “ parcels’ brought forward, 
prices went up in a remarkable manner. Small and odd lots 
formed the materials for trade, and it was understood that these 
would be secured if possible by buyers who would then send 
to all parts, as coal would be the great need for all 
railways and for industries of every description. It may be 
of interest to see the trend of prices in the pre-strike period. 
Steam coal touched 25s.; ordinaries 20s. and upwards, seconds 
were sold at 22s. Similar figures were secured for Monmouth- 
shire coals. Bunker smalls were sold as high as 15s. 6d. Bitu- 
minous through coals realised 17s., cargo smalls touched 13s. 6d. 
Patent fuel was quoted from 20s. to 22s. When the day opened 
on Tuesday it was admitted that the crux of the situation had 
been reached. The steam coal trade was in a more unsettled 
state than ever, the despatch and receipt of telegrams occupied 
all attention, and great interest was riveted on the possibility 
of Goyernment intervention. Latest news and quotations: Best 
Admiralty large, 22s. to 23s.; seconds, 21s. to 22s.; ordinaries, 
19s. 6d. to 20s. 6d.; best drys, 20s. 6d. to 21s. 6d.; ordinary drys, 
19s. to 20s.; best washed nuts, 17s. to 18s.; seconds, 16s. to 17s.; 
best washed peas, l4s. to 15s.; seconds, 13s. 6d. to 14s.; best 
bunker small, 15s. 6d. to 16s.; best ordinaries, 14s. 6d. to 15s.; 
cargo smalls, 13s. to 14s.; inferior smalls, 12s. to 13s.; washed 
smalls, 15s. to 15s. 6d.; best Monmouthshire black vein, 20s. 
to 2ls.; ordinary Western Valley, 18s. 9d. to 19s. 9d.; best 
Eastern Valley, 17s. 3d. to 18s. 3d.; seconds, 16s. 6d. to 17s. 
Bituminous: Best households, 19s. to 20s.; best ordinaries, 
l6s. 6d. to 18s.; No. 3 Rhondda, 20s. to 2ls.; brush, 17s. to 
17s. 6d.; No. 3 smalls, 14s. to 15s.; No. 2 Rhondda, 17s. to 17s. 6d.; 
through, 14s. to 15s.; No. 2 smalls, lls. to 12s. Patent fuel, 
20s. to 22s. Coke: Special foundry, 25s. to 27s.; foundry, 
18s, to 22s.; furnace, 16s. to 17s. 6d. Pitwood, 19s. 6d. to 20s. 








Newport (Mon.) Coal. 

The port enjoyed a successful week, and the pressure 
of business at the docks was large. The quantity of coal ex- 
ported amounted to 105.800 tons foreign destination, and 
15,324 tons coastwise. Small and odd parcels commanded 
high and exceptional figures. Smalls were advanced, house 
coals, patent fuel and coke harder ; pitwood more plentiful and 
easier. Latest: Best black vein, 19s. 9d. to 20s. 9d.; Western 
Valley, 18s. 6d. to 18s. 9d.; Eastern, 17s. to 18s.; other sorts. 
lfs. 3d. to 16s. 9d.; best smalls, 12s. to 13s.; seconds, 11s. 
to 12s.; inferiors, 10s. 6d. to lls. Bituminous: Best house- 
holds, 17s. 6d. to 18s. 6d.; seconds. 16s. to 17s.; patent fuel, 
20s. to 21s. Coke: Foundry, 18s. to 21s.; furnace, 16s. to 17s. 
Pitwood, 19s. 6d. to 20s. 


Swansea. 

There was great activity through last week, and as ton- 
nage improved shippers were able to grapple with overdue busi- 
ness. Substantial increase was shown in all branches, and the 
port realised an increase of 42,000 tons. Coal touched 83.390 
tons, patent fuel 22,900 tons. Latest: Best anthracite, 22s. to 24s.; 
second malting, 20s. 6d. to 22s. net ; big vein, 17s. 6d. to 19s. 6d., 
less 2}; red vein, 16s. 9d. to 17s. 6d., less 2}; machine made 
cobbles, 22s. to 24s. net; Paris nuts, 24s. to 27s. net; French 
nuts, 24s. to 27s.; German nuts, same; beans, 22s. to 22s. 6d. 
net ; machine made large peas, 12s. to 13s. 6d. net ; rubbly culm, 
6s. to 6s. 6d., less 24; duff, 4s. 3d. to 5s. net ; steam, best large, 
19s. 6d. to 21s. 6d.; bunkers, 16s. 6d. to 19s. 6d.; seconds, 





18s. 6d. to 19s. 6d.; small, 9s. 6d. to 10s. 6d.; bituminous, all 24 ; 
No. 3 Rhondda, 19s. 6d. to 20s. 6d.; through, 14s. 3d. to 15s. 3d.; | 
small, lls. 6d. to 12s.; patent fuel, 16s. 6d. to 17s.; all less 2}. } 
| 
| 
| 


Iron and Steel. 

Business was affected by the threat of a strike among | 
the colliers, but trade was very active all the week. Monday 
morning here was lighting up, and work continued until Satur- 
day at the Goat Mill, Big Mill, and at the Bessemer and Siemens | 
furnaces. At the blast furnace there was a big output, and | 
producing mills were busy with large sections of steel rails, | 
smaller mills active with tin bars and blooms. Smiths active, | 
engaged in building shelters in event of strike. Latest prices: | 
Pig iron, hematite mixed numbers, 63s. 103d. cash, 64s. 14d. 
one month; Middlesbrough, 49s. 7d. cash, 49s. 10d. month ; 
Scotch, 58s. 6d. cash, 55s. 9d. month; Welsh hematite, 71s. to 
71s. 6d. dd.; East Coast, 70s. to 71s. c.i.f.; West Coast hematite, 
70s. to 71s. c.i.f.; iron ore, 20s. to 21s.; Siemens bars, £5 5s. 


Bessemer, £5 2s. 6d. Copper, £64 Is. 3d. cash, £64 15s. three 
months. 
Spelter, 


Lead: English, £16 6s. 3d.; Spanish, £15 16s. 3d.; 
£26 12s. 6d. per ton. Silver, 261$d. per ounce. 


| creased its volume of business 294,000 tons. 


| small orders. 


Steel rails, heavy sections, £5 12s. 6d. to £5 15s.; light rails, £5 
to £6. 


Tin-plates. 

Chiefly on account of the unsettled state of the market 
in the coal trade the tin-plate market was quiet and lacked its usual 
vigour. The men engaged in sampling tin-plates at the docks 
are members of the Dockers’ Union, and to-day a meeting was 
held by the representatives and efforts are to be made to better 
the condition of the men, who number eighty. There is a good 
demand for home rolled plate bars, and stocks are low. The 
sheet and galvanising industry is adding much to the prosperity 
of the district. Latest quotations: Ordinary plates, 13s. 10d. 
to l4s.; ternes, 24s. 6d.; C.A. roofing sheets, 30 g, £8 15s. to £9 ; 
big sheets for galvanising, 30 g., £8 lds. to £9; finished biack 
plates, £10 10s. to £10 15s. per ton; galvanised sheets, 24 g., 
£11 me block tin, £195 10s. per ton; and £191 7s. 6d. three 
months. 








AUSTRALIAN NOTES. 


South Australian Railways. 

From January Ist, 1911, the Port Augusta to Oodna- 
datta Railway; having a length of 478 miles, was transferred 
by the State to the Commonwealth. As from that date this 
railway is now being worked by the State under lease to the 
Commonwealth Government. Under the above conditions the 
capital expenditure of the State railways was reduced by 
£2,240,012, and as a consequence the capital expenditure and 
the average mileage open are in conflict with the figures for 
1909-10. 

Year ended 
June, 1910. 


Year ended 
June, 1911. 


Lines open at close of year, miles .. .. 1,4574 .. 1,9124 
Average lines open for the year, miles .. 1,6764 . 1,893 
Capital cost on jines open.. .. .. 13,644,155 

»» pe 8,201 
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Passengers carried (journeys), number 5, 
Goods and live stock, tons iy 2,480,521 
Train miles yee 2 5,855,967 5,420,304 
Earnings per trainmile .. .. d. 82.59 81.48 
Working expenses per train mile d. 50.10 47.34 


Exclusive of the Palmerston line. 


Prosecution under the Anti-Trust Act. 

An important case, the first tried under the new Act, 
has just been concluded, in the prosecution by the Federal 
Attorney-General of the Associated Northern Colliery Pro- 
prietors, N.S.W., and others for alleged breaches of the Anti- 
trust Act. In a vigorous summing-up of the case the judge 
said he had no hesitation in finding that the Australian public 
in four States had suffered great detriment in respect of excessive 
prices charged for Newcastle coal ; that the excess was accentu- 
ated by the restriction or choice introduced by the ** vend,” and 
made more thoroughly effective by the shipping companies. 
There had been, and should pressure of circumstances at any 


time arise, there would probably again be shortage in delivery | 
| obtained. 


of desired coal. This enforced general encumbrance of pits 
took away the quality of a legal breach of contract in not deli- 
vering coal particularised in a requisition, but it remained a 
real objection. And the presence of a penalty on mines for 
delivering beyond their allotted output was a standing deterrent 
against meeting an emergency demand. Substitution to some 
extent, and to a substantial extent, must follow, and the sub- 
stitution must be other and possibly inferior ‘‘ vend ” coal, and 
it would not be Western and Southern within the limited range. 
A penalty of £500 was imposed on each and every defendant pro- 
ceeded against. The plaintiff's costs were also ordered to be 
paid. The total penalties alone amount to £18,000. 


Dearth of Labour in N.S.W. 

An interim report has been furnished by the Royal 
Commission appointed by the Government to inquire into the 
alleged dearth of labour and other allied subjects in the State 
of New South Wales. It is stated that with regard to unskilled 
labow, with the exception of navvies in railway construction, 
there is abundance of that class of labour m the State. The 
conclusion at which the Commissioner has arrived is “ that as a 
result of natural causes there does not exist in the State, in most 
of the skilled trades, and in most of the manufacturing indus- 
tries, a great and permanent need for the introduction from 
abroad of trained and competent workers.’’ From the infor- 
mation supplied to the Commissioner, he estimates the shortage 
of skilled labour at 3247, as follows :—Number required in 
Sydney for private trades, 1712 artisans ; number required in 
country, 210 artisans; number required by public bodies, 
775 artisans ; number of women workers required, 550; total, 
3247. Of the number of skilled labourers required the follow- 
ing classes are given:—In Sydney: Rock-choppers, 
masons, 100; quarrymen, 40; bricklayers, 300; carpenters, 
and joiners, 200; plumbers, 50; plasterers, 150; boilermakers, 

00; ironmoulders, 60 ; shipwrights, 40 ; wood machinists, 30 ; 
joiners (timber yards), 50; body makers (coachbuilders), 50 ; 
working jewellers, 60; glass blowers, 12; stove moulders, 20. 
In the country: Bricklayers, 75; carpenters, 50; plumbers, 
15; plasterers, 40; body makers, 15; trimmers, 15. Required 
by public bodies: Sydney Harbour Trust, 100 carpenters ; 
Government dockyard, boilermakers and riveters, 400; and 
16 ironmoulders. Required for railway construction and main- 
tenance: Bricklayers, 23; carpenters and joiners, 61; bridge 
carpenters, 31; rough carpenters, 10; painters, 60: brush 
hands, 30: plumbers, 14; wood machinists, 2; bridge platers, 
4; riveters, 12; riveters’ assistants, 1. Women workers: 
Boot machinists, 100; boot fitters, 50; mantle and costume 
machinists, 100 ; clothing machinists, 150; shirt machinists, 40 ; 
straw hat machinists, 40; paper box makers, 30; tent 
machinists, 20; weavers, 20. 





AMERICAN NOTES. 
(Frum our own Correspondent.) 
New York, February 23rd. 


Durinc January the United States Steel Corporation in- 
The Western Mary- 
land Railroad will close a contract this week for 2750 cars, 
the Steel Corporation will probably contract for 2000 cars, and 
the Northern Pacific is in the market for 1000 cars. The sales 
of pig iron during the past week have been very light, but to-day 
there have been inquiries for 10,000 tons, made up mostly of 
There is also a number of inquiries for steel 
cars, on which delivery will not be asked until about midsummer. 
The Western Union will start on March Ist to tear down its 
present structure in this city, on which will be erected a twenty- 
six-storey building. The Hudson and Manhattan subway 
to the Grand Central Station is to be bu It, and proposals will 
shortly be advertised. The American Bridge Company has 
secured a contract for the construction of 57 small bridges for 
its branch to be built through New England. The Pennsylvania 
has just ordered 200 additional steel cars. Car building work 
is more promising as inquiries are shown, and the builders con- 
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template continuous activities throughout the summer. Crude 
steel has reached its most probable point, and inquiries to-day 
look like new business on a large scale. The entire market 
so far as the purchase of material is concerned is rather quiet. 
This dullness may be of short duration. Mills are showing less 
and less idle capacity. There is but little prospect for higher 
prices in any lines, though manufacturers frequently think 
they see an upward tendency. The latest estimate of copper 
shows a decrease of 23,000,000 Ib. in surplus stock. This 
announcement has hardened prices slightly. Exports so far 
this month are 8217 tons. 








CATALOGUES. 





GREENWOOD AND Bartey, Leeds.—This is a pamphlet dealing 
with bolt, nut, rivet and general forging machines, 


J. anD W. Krrxuam, Limited, Bolton.—This is a pamphlet 
dealing with the Kirkham engine cylinder lubricator. 

A PAMPHLET to hand from the Atlas Metal and Alloys Com. 
pany, Limited, of 52, Queen Victoria-street, contains informa. 
tion about the alloys supplied by this company. 

THe HorrMaNN MANUFACTURING CoMPANY, Limited, of 
Chelmsford, Essex, has sent us a pamphlet dealing with Hoff- 
mann ball bearings applied to wood-working machinery. 

Tue Lunken Company, Limited, 35, Great Dover-street, 
8.E.—This is a pamphlet illustrating and describing tacho- 
meters of various types. Prices and other particulars of interest 
to buyers are given. 


Tuomas Harrison, Limited, Thornton-road, Bradford.— 
Pickering type high-speed governors are illustrated and de- 
scribed in a catalogue which has been forwarded to us by this 
firm. The governors dealt with are for marine, stationary ani 
portable engines. 

Cowans Limirep, Springfield-lane, Salford, Manchester.— 
This firm has sent us a number of leaflets bound together in a 
suitable binder. The leafiets illustrate and give particulars of 
various classes of switch gear suitable for central station and 
other use. They also deal with regulating transformers, extra 
high-pressure transformers, isolating-or section switches, house 
service and motor switches, limit switches for electric cranes and 
lifts, field breaking switches, service joint boxes, rheostats, 
generator rheostats, circuit breakers, &c. 


Tue firm of R. and J. Beck, Limited, of 68, Cornhill, 
E.C., has sent us a pamphlet descriptive of the Holophane 
Lumeter. This is a portable little instrument which takes at a 
glance the brightness in candle-feet of any surface. It is a 
small box, on looking into which is seen an illuminated dise with 
an aperture in the centre. On pointing the Lumeter at the 
surface or object to be examined this will be seen through the 
aperture. It will appear more or less brilliant than the sur- 
rounding white disc. By moving a handle the brilliancy of the 
illuminating disc can be reduced until it is the same as the object 
being examined, and the brightness of the object is immediately 
read on a scale of candle-feet. If the object is white the aper- 
ture in the dise will be invisible when the correct value has been 
obtained. If it is coloured one or two trials will enable an equal 
intensity between the white dise and the coloured aperture to be 
The range of the instrument is from one one-hun- 
dredth of a candle-foot to 200 candle-feet. 





-The second annual 
Society was held at 
the Trocadero Restaurant, Piccadilly, London, W., on Thurs- 
day, February 15th, the President, Professor 8S. P. Thompson, 
F.R.S., being in the chair. A large gathering of members and 
their friends was present. After the loyal toasts had been 
duly honoured, Professor R. 8. Clay (principal of the Northern 
Polytechnic) proposed the toast of ‘* The Illuminating Engineer- 
ing Society.”” Professor 8. P. Thompson, in responding, said 
that it was a source of great satisfaction that the Society had 
made its mark from the beginning. There was a real need for 
it. Mr. F. W. Goodenough (chairman of Council) proposed the 
toast of “* Kindred Societies,’ which was replied to by Mr. R. G. 
Shadbolt (President of the Institution of Gas Engineers) and 
Mr. W. M. Mordey (Past-president of the Institution of Electri- 
cal Engineers). The toast of ** Our Guests ’’ was proposed by 
Mr. R. J. Wallis-Jones, and replied to by Dr. W. Garnett and 
Dr. F. G. Kenyon. ‘The last toast was that of ‘‘ The Chairman,” 
which was proposed by Mr. L. Gaster. Professor Thompson 
briefly replied. 


ILLUMINATING ENGINEERING SOCIETY. 


Conrracts.—Jens Orten-Béving and Co. have recently 
received orders for fourteen turbines of different types, with 
a total aggregate horse-power of 17,280—two units being of 
5000 horse-power each—and with heads varying from hin. 
to 1000ft. The same firm has also reccived orders for some 
12,750ft. of high-pressure pipe line for Tasmania and India, 
the diameters varying from I6in. to 37}in., and for four pumps 
of different types, aggregating some 300 horse-power.—** Tilling- 
Stevens ”’ Petrol-electric Vehicles, of 26, Victoria-street, S.W., 
has received an order from the Birmingham and Midland 
Motor Omnibus Company, Limited, for twenty “ Tilling 
Stevens” petrol-electric omnibuses, and from the Greenock 
and Port Glasgow Tramways Company, an order for six similar 
omnibuses.—Ed. Bennis and Co., Limited, have recently re- 
ceived orders for seventy-two stokers of various types, thirty 
of these being in connection with repeat orders. The same 
firm .has also had orders for U-link gravity bucket and other 
conveyors, rotary truck tipplers, coal bunkers, &c.—The tender 
of Triumph Stoker Limited, Leeds, has been accepted for 
“Triumph” mechanical stokers for three new Lancashire 
boilers, 9ft. diameter, for the Ashton-under-Lyne Corporation 
electricity works. 


MANCHESTER ASSOCIATION OF ENGINEERS.—On Saturday 
evening last a paper on ‘‘ Town Planning ’’ was read before 
this society by Mr. Frank Foster. The author laid the blame 
for the present indefensible state of our towns to the achieve- 
ments of the steam engine, the railway and steamship, the 
factory and cheap bricks and mortar. Thus, he said, uninten- 
tionally, the engineer is responsible for the state of our towns. 
Further, without his aid no permanent improvement could be 
made, for architecture could only cover up the ugliness and 
meanness of the framework by a thin temporary veneer, while 
the engineer could re-build the framework on the following 
basis :—Clean power, vastly improved local transport, more 
complete mechanical means of production and cheap homes. 
The author laid stress on the importance of bearing in mind 
that town planning involved new expenditures and restraints 
to industry, society and the individual. There were compensa- 
tions, some direct and economic, others indirect or non-economic. 
The disadvantages were most keenly felt by those who control 
industrial operations, whilst the compensations mean least 
to them. Hence economic pressure tended to give undue 
weight to the disadvantages of town planning, and it was 
specially important to conduct this kind of operation on an 
economic rather than an architectural basis. The author 
then went on to consider street systems, traffic regulation, 
parks, provision for town expansion, methods of local transport, 
the panel system of architecture, public services, water, sewage, 
gas, &c., and street illumination. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &ec. 
(From our own Correspondent.) 
Rheinland-Westphalia. 


DeMAND in pig iron has been remarkably good. The 
Pig Iron Convention has raised prices for forge pig, M. 3 p.t.; 
spiegeleisen, M. 5 ; hematite, M. 3 ; foundry pig, No. 1, M. 1.50 
to M. 3; and No. 3, M. 1 to M. 2.50 p.t. at works. Inquiry 
and demand for semi-finished steel are active and increasing. 
‘The bar mills continue well employed, and have secured orders 
which will last far into the second quarter; terms of delivery 
are eight to ten weeks. There is an upward tendency for inland 
and foreign sales ; merchant bars stand at M. 138 p.t., as com- 
pared with M. 135 previously ; rivet iron, M. 158, as compared 
with M. 153 before ; nail rods, M. 145, as compared with M. 140 
p-t. previously. In the heavy plate department a most vigorous 
activity is reported, and prospects continue bright ; for ship 
plates an especially good inquiry is felt, and tank plates have 
also improved. A rise in prices is contemplated for the end of 
this month. In sheets a fair business is being done at slightly 
advanced quotations. Hoops have shown more stiffness in 
price, owing to better inquiry. Dealers have advanced their 
quotations for plates and hoops M. 5 to M. 10 p.t., but bars 
are at the prices previously noted. Fair accounts are given 
regarding employment at the hardware and tool factories, 
and rates have met with a slight advance. Rivets and screws 
are meeting with fair request, but there is much underquoting 
on the part of outsiders. From the Siegerland iron ore trade 
good accounts are coming in. 


been decreased by 26,449 t. 


List Prices. 

The latest quotations, as given by the Diisseldorf 
*Change on February 16th, are :—Spiegeleisen, 10 to 12 per 
cent. grade, free Siegen, M. 77 ; white forge pig, M. 65; iron for 
steel making, Siegerland quality, M. 68 to M. 69; Rhenish- 
Westphalian brands, M. 70 to M. 71; German Bessemer, 
M. 77.50; Luxemburg foundry pig, No. 3, free Luxemburg, 
M. 56 to M, 58; German foundry pig, No. 1, M. 73.50; No. 3, 
M. 70; German hematite, M. 77.50; common bars, M. 135 
to M. 138; hoops, M. 135 to M. 140; heavy steel plates, M. 133 
to M. 135; plates for boiler-making purposes, M. 143 to M. 145 ; 
sheets, M. 142.50 to M. 147.50; all per ton free at works. 


Coal in Germany. 


Consumption and inquiry have been very good lately | 


in the engine coal industry, with prices tending upwards. 


Austria-Hungary. 


Iron and steel meet with moderate request at pretty 
stiff prices, but there has been no business of weight on offer 
recently. Regular employment is, however, in force at the 
various mills and factories, 


The French Iron Market. 

The tendency is all in an upward direction, and activity 
is increasing in the different departments. In the Meurthe-et- 
Moselle district, production of pig iron has been rising steadily. 
In the Longwy district, thirty-two blast furnaces are in blow, 
with a daily output of 3952 t., as compared with 3626 t. in the 
beginning of last year; in the Nancy district the number of 
blast furnaces in blow is seventy-three with a daily output of 
4755 t., as compared with 4425 t. in the vear before. This 
shows an increase of 656 t. in the output of pig iron per day 
for the above-named districts, while the total increase in make 
of pig iron is 1000 t. per day. In the North of France a very 
strong rise in the output of pig iron is expected to take place in 
a few years, several blast furnaces being in course of erection, 
which when in blow will bring the total output up to one million 
tons, as compared with 600,000 t. at present. At the steel 
works and rolling mills a lively activity is going on, with 
the result that plates have been advanced 10f. to 15f. p.t. 
Quotations are at present 220f. p.t. in the North and 2365f. p.t. 
in the Haute-Marne district, and also on the Paris market. 
Sheets and tin-plates remain firm at former quotations, Iron 
and steel bars are very stiff at 165f. to 170f. p.t. for the North 
and East departments, and 180f. to 185f. p.t. for the Paris 
market and the Haute-Marne department. Special sorts 
realise 5f. p.t. more. The demand for girders is livelier than ever. 
On the whole, inland demand has been rising. A good deal 
of the animation felt in the French iron industry is due to the 
heavy orders in railway rolling stock now being placed with 
various establishments. The Chemin de fer du Nord has 
ordered 10,000 wagons, chiefly for goods, and the Western Rail- 
way requires 10,000 wagons and 175 locomotives; to this was 
added an order for 17,500 rails. The Eastern Railway is reported 
to intend purchasing 150 locomotives, annually, for ten years. 
The amount of fresh work secured at the machine and construc- 
tion shops is large, and the good activity now prevailing will, 
it is believed, continue for many months. At a number of mills 
the contracts booked reach up to 1914. 








LAUNCHES AND TRIAL TRIPS. 





WaTERFORD, steel screw steamer; built by Swan, Hunter 
and Wigham Richardson, Limited ; to the order of the Great 
Western Railway Company ; dimensions, 275ft. by 28ft. beam ; 
engines, triple-expansion ; constructed by the builders ; launch, 
February 20th. 

Hooton, steel screw steamer; built by Sir Raylton Dixon 
and Co.; to the order of the Denaby and Cadeby Main Collieries, 
Limited ; dimensions, 275ft. 3in. by 38ft. 9in. by 19ft. 8in.; 
to carry 2500 tons; engines, triple-expansion, 2lin., 34in., 
56in. by 36in. stroke, pressure 180 1b.; constructed by George 
Clark, Limited ; trial trip, February 21st. 

Brock.esBy, steel paddle steamer: built by Earle’s Ship- 
building and Engineering Company ; to the order of the Great 
Central Railway Company; dimensions, 195ft. by 31f{t. by 
%ft.; engines, compound, 25in. and 48in. by 45in. stroke, pres- 
sure 140 1b.; launch, February 22nd. 


STEEL screw steamer; built by the Northumberland Ship- 
building Company, Limited ; to the order of Houlder, Middleton 
and Co., Limited; dimensions, 390ft. by 49ft. by 29ft. 4in.; 
to carry 7700 tons; engines, triple-expansion, 25in., 4lin., 
69in. by 48in. stroke, pressure 180 lb.; constructed by Richard- 
sons Westgarth ; launch, recently. 








SMOKE ABATEMENT.—We learn that the Department of 
Industrial Research of the University of Pittsburgh, is entering 
upon a study of the smoke problem. The chief lines of the 
investigation will be the effect of smoke on health, plant life 
and buildings, whilst the increase in the cost of living caused 
by the dirt and damage of smoke, and the legal aspects of the 
question will not be neglected. The department, which, as 
anyone who knows Pittsburgh will agree, has unsurpassed 
material to work on, hopes by co-ordinating tk. :yesults it obtains 
with the results of other investigators, to b able to establish 

the status of the problem, as a whole, on a scientific basis.” 
We understand that Drs. R. C. Benner and W. W. Strong, 
who are doing the work for the University of Pittsburgh, are 
desirous of getting into touch with European investigators 
or other persons interested with the object of co-operation, 
and to get information and suggestions. 





The January output was | 
170,671 t., sales amounting to 196,120 t., and stocks have | 


| 
| 
| 
| 
| 
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BRITISH PATENT SPECIFICATIONS. 





When an i: tion is ted from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specijication is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, South ypton-buildings, Wcoreden. London, W.C., at 8d. each. ‘ 

The first date given is the date of application ; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the oem mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of oppesition to the grant of the Patent. 








INTERNAL COMBUSTION ENGINES. 


26,518. November 27th, 1911.—Diesen Morors, HL. C. R. 
Marks, 57, Lincoln’s Inn-fields, London, W.C. 

In a Diesel motor started by compressed air the fuel valve 
has to be kept closed during the starting operations, so as to 
prevent the air from entering the fuel supply pipe. This speci- 
fication describes a fuel valve and its mechanism, which places 
itself out of action during the process of starting. The fuel 
valve is shown at A as formed on the end of a spindle B. This 
spindle is provided with a shoulder C. Air for combustion 
purposes is injected through the pipe D. The valve spindle 
is pressed downwards (1) by a light spring E bearing against the 


N° 26,518. 





fixed support F and the collar G, and (2) by a heavier spring H 
bearing against the fixed support F and the sliding cup J and 
collar K. In normal working the cam L and forked lever M 
lift the cup J at the desired periods. The valve spindle thus 
relieved rises by the action of the air admitted through the pipe 
D on the shoulder C, the spring E being light enough to permit 
this. During starting operations the air supply through D 
is cut off and compressed air is admitted to the cylinder by some 
other orifice. 
of the spindle at A cannot, of course, lift the valve so long as 
both springs E and H are in action. When the cup J rises, the 
spring E alone holds the valve down, but it is so chosen that it 
can overcome the upward pressure on the face A and thus keep 
the valve closed.—February 7th, 1912. 


GAS PRODUCERS. 


3109. February 7th, 1911.—Gas Puriryine APPARATUS, 
R. Lessing, 317, High Holborn, London, and Gibbons 
— Limited, 142, Palace-chambers, Westminster, 

This apparatus is intended to work continuously. The cylin- 
drical purifier has a gas inlet at A and an outlet at B. A number 
of horizontal grids C, consisting of parallel iron rods, are arranged 
within the casing, the bars of each grid being at right angles 
to those above them. The purifying agent, for example, iron 
oxide, is fed from the hopper D through the gas tight feeding 
apparatus E. A central shaft F fitted with rabbles G is driven 
through gearing from the pulley H, so as to ensure the steady 


N93109 



































|i) qe } 
ba fy c | 

| | & 
ant 

Ha Ei c 

i 

ao hd = 
tet ~ dees 5 
ry i a 
a ES T 
Megog =T1C 

vy 2 — 





fall of the purifying agent. The spent material is discharged 
through the gas-tight discharger J on to a conveyor K enclosed 
in a casing. From this the materia] is raised in a vertical 
elevator L enclosed likewise in a casing. During its elevation 
the material is revivified by an upward flowing current of air 
induced through the elevator casing. The material is discharged 
from the elevator into a chute M, which delivers it once again 
to the hopper D. A pipe N may be arranged to discharge 
carbonic acid or ordinary flue gas into the elevator casing, so as 
to prevent the formation therein of an explosive mixture.— 
February 7th, 1912. 


16,512. July 18th, 1911. Gas Propucers on GENERATORS, 
E. R. Royston, Tower Building, Water-street, Liverpool. 

This producer is of that type wherein the tarry or heavy 
gases driven off from the upper part of the fuel bed are rein- 
troduced at the bottom of the generator. The pipe for this 
purpose is shown at A. The gas to be used externally is drawn 
off through ports B situated at the hottest part of the furnace. 
The invention consists in forming behind these ports a narrow 


The pressure of this air acting on the exposed end | 


deep channel C, the walls of which become highly heated in 
the course of working. It is claimed that the gas passing over 
the heated walls of this chamber on its way to the outlet D 
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renders the fixing of all the heavier hydro-carbons certain.— 
February 7th, 1912, 


_. DYNAMOS AND MOTORS. 





17,110. July 26th, 1911.—ImMprovep Means For CooLine 
| Exectrricat Macuines, Ernst Hiiter, of 7, An der Apostel- 
| kirche, Berlin. 

The exterior casing of the motor is cut away, and cooling 
chambers or pockets X, Y, Z are arranged in the cut away parts. 
| These cooling chambers may be either cast, pressed, or otherwise 
| formed, and may be either corrugated or flat. The cooling 

chamber Q is shown provided with internal ribs against which 
| the warm air in the motor casing may impinge. The air in the 
motor casing is circulated by means of a fan V, which may, as 
| shown, be surrounded by the annular cooling chambers X, Y, 
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so that the warm air induced from the central part of the rotor 
is caused to successively pass along the cooling surfaces of 
both chambers X and Y, and to give off its heat thereto. The 
greater part of the heat is thus taken up by the cooling chambers 
X, Y, and the air circulates then upwardly and between the 
magnetic poles to the cooling chamber Z, which surrounds the 
commutator, and after the air has been further cooled by the 
chamber Z the air returns to the hollow central part of the rotor. 
It will thus be seen that the air within the motor casing is caused 
to make a complete circulation, and the heat taken up by the 
air from the machine parts is given off to the water chambers. 
—February 7th, 1912. 


TELEGRAPHS AND TELEPHONES. 


2617. February Ist, 1911.—ImMPROVEMENTS IN_ WIRELESS 
StenaLuinc. Reginald Aubrey Fessenden, of Brant Rock, 
Massachusetts, United States. 

The arrangement is more or less self-explanatory from an 
inspection of the diagram. It will be seen that an electric motor 
drives a disc, and by the arrangement shown in the diagram 
a rotary spark gap system is obtained. When the relays are 


N°2617 Generator 
| Transformer 





closed, a discharge takes place at every half-period between 
the stationary electrodes A, B, C, D, and when the relays are 
open the discharge takes place only once every period. Con- 
sequently, by operating the key the discharge may be made to 
occur 1000 times per second when the key is open, and 500 times 
per second when the key is closed. By this means the dots 
and dashes for signalling may be made to have, a note for 
example, of 1000 per second, and the spaces to have a note 
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of 500 per second. The tips of the electrodes may consist of 
water-cooled discs, as shown in detail on the right.—February 
7th, 1912. 

346. February 2nd, 1911.—IMPROVEMENTs IN ADJUSTABLE 
InpDucTANCE Corts, Reginald Aubrey Fessenden, of Brant 
Rock, Massachusetts, United States. 

This invention relates to improvements in the means of ad- 
justing the inductance of self-induction coils, more particularly 
adapted for the purpose of tuning circuits for the emission or 
reception of electro-magnetic waves. In the accompanying 
diagrams two spirals A and B are formed of flat iron strips wound 
edgewise. A trolley bar C bridges across two spirals A and B 
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and slides on a fixed rod D when these spirals are revolved on | 


their shafts E, F, which are connected together by a sprocket 
ehain G, so that when the pulley H is rotated both spirals A 
and B are moved in the same direction, and the bridging troliey 
bar C is caused to move backwards or forwards, and thereby 
include a greater or less number of turns in the circuit between 
the terminals X, Y. The arrangement allows of very accurate 
tuning, and, moreover, the tuning can be accomplished while 
the spark is passing without any risk of the operators being 
injured. There are two other illustrations.—February 7th, 1912. 


PUMPING AND BLOWING MACHINERY. 


16,313. July 14th, 1911—Two-stace Piston CoMPRESSOR 
WITH COOLING ARRANGEMENT, E. W. Ko6ster, of 4, Roon- 
strasse, Frankfurt am Main, Germany. 

In this compressor two stages are obtained in the one cylinder. 
The cylinder A is provided with a differential piston, so that a 
low-pressure space is formed at B and a high-pressure annular 
space at C. 
shown at D. The cooler 

1 is situated within an 


comprising a series of pipes 
extended part of the cylinder 
































jacket. The cooler communicates with a chamber G 
provided with pressure valves H, J. At the other end 
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Fig. 2 


the tubes E are in communication with a channel K con- 
stantly open to the high-pressure chamber C. 
is admitted at L, and leaves at M. 
In moving from left to right the piston draws in air through 
the suction valve, as shown by da, Fig. 2. The return stroke 
compresses it from a to 6 when the valve H opens. 


compression on the return stroke is indicated at bc, and takes | 
The next left-to-right stroke | 


place largely in the cooler. 

compresses the air along the line cg, this compression taking 

place partly in the chamber C and partly in the cooler At 
the point g the valve J opens to delivery. During the period 
of delivery g f the air leaving the valve J is cooled still further 

by its passage through the tubes E.—February 7th, 1912. 

3390. August 10th, 1911.—Vatve GEAR For Pumps, A. 
Nimmo, 12, Broomfield-terrace, Stonehouse, Lanarkshire, 
and J. MeLuckie, Avondale, Machan-road, Larkhall, 
Lanarkshire. 

At each end of the pump cylinder a spindle A sliding in a 
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suitable gland is arranged. With the impact of the piston 
against the spindle the lever B is tilted so as to operate the link 
C and spindle D. Between two collars E on the spindle 


The suction valve for the low-pressure space is | 


Cooling water . 
The action is as follows :— | perfectly uniformly, as the proportions of the lever arms 


D are arranged spring-controlled supply and release valves 
F, F. These valves admit and exhaust fluid to and from a 
casing wherein a piston G attached to the slide valve H is 
situated. It will be understood that the outward movement 
of one spindle A entails the inward movement of the other.— 
February 7th, 1912. 


MACHINE TOOLS AND SHOP APPLIANCES. 


20,408. September 14th, 1911.—RrEveRsIBLE TRAVERSING 
Motions, A. Herbert, Southfield, Kenilworth, Warwick- 
shire, and P. V. Vernon, Penvorn, Manor-road, Coventry. 

A screw A cut with a right and a left-handed thread is engaged 
by aright and left-handed nuts B, C respectively. The surface 
of these nuts is double-coned, as at D, E, F, and G. The nuts 
are separated by a distance piece H. A sliding sleeve J, double- 
coned to suit the coned surfaces E, F, is controlled in position 
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| by the toothed wheel K and lever L. 
| M, N are arranged to engage the coned surfaces D, G. The 
pieces M, N are fixed in, and the piece J can slide in the member 
| P to be traversed. The action is as follows :—When no traverse 
is required, the sleeve J is placed in its mid 
| four conical surfaces are out of contact, and the nuts B, C are 
| free to rotate with the shaft A. If the carriage P has to be 
| traversed to the right the sleeve J is moved to the left so as to 
| jamb the nut B between the coned surfaces D, E. The other 
| nut meanwhile is still free to rotate with the shaft. To reverse 
| the traverse the nut C is jambed and the other left free.— 
February 7th, 1912. 


LIGHTING AND HEATING. 


| 27,817. December llth, 1911.—ImprRovEMENTS IN SELF- 
REGULATING ARC Lamps, Physikalisches Laboratorium 
Mechanisch-Technische Werkstdtte Hans Thoma Gesellschaft 
mit Beschrankter Haftung, of 2, Eggernstrasse, Munich, 
Germany. 
| The solenoid S is placed ina brass socket. At the upper end 
| of the iron core a one-armed lever H is provided, at the lower 
| end a two-armed lever H!. Both levers consist of two parts 
| insulated from each other. The carbons are attached to the 
| ends of the two levers by joints, and the carbons rest on insulated 
rollers R R!. The action of the two levers is as follows :—On 
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| the movement of the iron core downwards, which takes place 
| On an increase of the resistance between the carbons, the upper 


| carbon is pushed downwards by the one-armed lever H, and 


the lower carbon upwards by the two-armed lever H!, and 


The arc is thereby always main- 


| of both levers are the same. 
The proportions of the lever arm 


| tained at the same height. 


The further | are 1 : 5, so that even when the lamps burn for a long time only | 


| a small displacement of the iron core takes place and a steady 
| burning is afforded. By the carbons travelling on the rollers 
| 180 deg., is gradually converted into an obtuse angle, and, con- 
| sequently, the position of the crater and cone, in spite of burning 
| away, is kept the same, and the are is constantly projected to 
the front.—February 7th, 1912. 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





| 

| 1,014,825. Execrric Locomotive, F. B. Howell, Schenectady, 
| N.Y., assignor to General Electric Company, a Corporation 
| of New York.—Filed September 15th, 1910. 

| 
| 


This patent is for a general arrangement, comprising a frame, | 


driving wheels and axles at the ends, a transverse jack shaft 
journaled at the middle of the frame, a gear at each end of this 
shaft, side rods connecting the gears and wheels. 








are placed above and on either side of the shaft and between 
it and the driving axles, pinions on the motor shafts meshing 
with the spur gears. There is a gear cover for each set of gear 
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and pinions, the upper half of each cover being secured to the 
motor frame and the lower half to the locomotive frame. There 
are six claims. 


1,014,856. Exevator, C. D. Seeberger, New York, N.Y., 
assignor to Otis Elevator Company, a Corporation of New 
Jersey.— Filed November 11th, 1904.—Renewed December 
24th, 1907. a; 

This is the patent for a well known stairway, and claims 
the combination with ways forming ding and scondiny 
inclined runs, of a series of steps each having a single support 








| the angle between the carbons, which at first amounted to | 


Two motors | 


j 
| 


| 
at each end, links connecting the steps, and a curved beariiy 
| on each step co-operating with a bearing on an adjacent ste) 
upon both the ascending and descending runs or inclines. 
| There are no fewer than forty-six claims. 


4,921. Apparatus FoR EJsrcrinG ASHES AND OTHE 
ReFusE FROM Suips, F. J. Trewent and W. E. Proctor, 
London, England.—Filed March 2nd, 1910. 

This patent is for general arrangement, the special featur: 
being the combination with an eiector chamber through whic! 





| 1,01 
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Two similar coned pieces | 
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osition, so that all | 


























| the refuse passes and adapted to be flooded with water, of a 
| plurality of water nozzles disposed in this chamber about the 
| path of the refuse therethrough, whereby the refuse is embraced 
by the water jets from the nozzles and carried overboard. There 
are seventeen claims. 


| 1,014,943. Separator FOR ReMovine Gas FROM OIL or 
oTHER Liqurips, E. V. Bray, Coaling ‘ ] of 
one-half to R. S. Haseltine, Coalinga, Cal. h, 
1911. 

This is really a patent for a vacuum pan to be used in low 

| gravitating distillation work. There are five claims, of which 

| the last runs as follows :—In an apparatus for the removal of 
gas from liquid, a casing having a conical bottom, a plurality 
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—Filed March 25t 














of conical screens in the casing, an inlet pipe above the screens, 
a gas outlet pipe above the screens, a float below them, a valve 
at the bottom of the conical casing, and a stem connecting 
| this valve and float whereby liquid will be permitted to escape 
from the casing upon filling the same with liquid to the float. 





PERSONAL AND BUSINESS ANNOUNCEMENTS: 

L. MircHELL AND Co. advise us that they have changed 
their offices from 27, Clement’s-lane, E.C., to 54, Gracechurch- 
street, E.C. 

Mr. C. H. Worpincuam, M. Inst. C.E., superintending elec- 
trical engineer to the Admiralty, has been elected a Fellow of 
King’s College, London. 

Mr. W. PacpeNn Perry, of 6, Holborn-viaduct, E.C., has 
been appointed sole agent for London, the Home Counties and 
South-East Coast, for the P. and G. electric heating and cooking 
apparatus. 

W. J. Fraser anv Co., Limited, Engineers, late of 98, Com- 
mercial-road, London, E., have found it necessary, owing to 
increase in their business, to erect a new engineering factory, 
at Dagenham, Essex, and request that in future all communica- 
tions should be sent to that address. Their telephone number 
is 31 Romford. 

Tue British Lead Company, of 122, Newgate-street, E.C., 
informs us that it has taken over from the Ribbon Metals 
Syndicate, Limited, of 50, City-road, London. E.C., the United 
Kingdom rights for the sale of ‘“ Ribbonite’’ lead for pipe 
joint caulking, lead sheet, solder, strip and other lead and lead 
alloy products manufactured under the patents owned by the 
Syndicate. 
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THE GAS TURBINE. 
No. I 
By NORMAN DAVEY. 

Ix the last twenty years such strides have been 
made in the construction and design of rotary 
machines as to place them in equal competition 
with the reciprocating engine. The practical ad- 
vantages that occur with the elimination of all 
reciprocating parts are very obvious; and to-day 
the steam engine and the steam turbine, the piston 
pump and the centrifugal ; the hydraulic cylinder and 
the water turbine ; the reciprocating air pump and 
the rotary blower stand together upon a common 
basis of commercial equality. It is dangerous to 
dilate upon what the future of the rotary prime 
mover will be when a greater degree of perfection 
has been secured. But in regarding to-day the very 
pronounced success that the turbine has achieved, 
a few historical facts of no little significance may be 
recalled. 

Two thousand years ago an Alexandrian philosopher | 
constructed a machine that was essentially a steam | 
turbine of the reaction type. For eighteen hundred 
years no further development took place in the 
use of steam for power purposes. Then in 1629 
Giovanni Brancha invented his impulse turbine. 
These two machines constitute the earliest examples 
of the steam engine—they were both of the turbine 
type. One hundred and sixty years later, investi- 
gations were set on foot for obtaining inflammable 
gas by the distillation of coal, and in 1791 John Barber 
procured a patent—No. 1833—for an “engine 
using inflammable air for the purpose of procuring 
motion.” It is interesting to note the means by 
which Barber proposed to achieve his purpose. 
The explosive mixture was forced into the com- 
bustion chamber by means of a compressor. It 
was then ignited and ‘ rushed out with amazing force 
and velocity ’’ in a continuous stream against the | 
vanes of a paddle wheel. Water was also injected 
into the explosion chamber to reduce the temperature | 
of the working fluid. 

This invention of Barber’s is the first attempt to 
obtain motive power from an inflammable gas. 
It was a turbine, as in the case of the earliest forms 
of the steam engine. If in the future such economies 
are to be effected in the fuel consumption of rotary 
prime movers as to cause the steamftengine to be 
superseded by the steam turbine and the gas engine 
by the gas turbine, it is very noteworthy that both | 
the first steam engines and the first gas engines were | 
of the turbine type. 

From 1791 to the present day, the gas engine has | 
been evolved along other lines, and it is only within 
the last few years that the problem of the gas turbine 
has attracted the attention of engineers as a question 
that is within a reasonable distance of a practical 
solution. There is probably no subject connected 
with heat engines about which speculation has been 
more rife and concerning which adequate information 





has been more conspicuously lacking. The very | 
meagre experimental evidence that lies to hand | 
is almost entirely of a negative character. This | 


is the more to be deplored, as the gas turbine problem | 
is one that is wholly of a practical nature. 

The object of these articles is to discuss the gas | 
turbine in as comprehensive a manner as a subject 
that affords so little experimental evidence will allow ; | 
to indicate the various theoretical types of turbines 
possible, and to point out which among them are 
likely to give reasonable efficiency* within the limits 
prescribed by practice ; to note the difficulties that 
lie in the way of the investigator ; to suggest along 
what lines future development may take place; and 
to designate those special applications and conditions | 
in which such machines would be most likely to be 
commercially successful. In order to present the 
inatter as co-ordinately and consecutively as possible, 
various theoretical types of gas turbines will be 
treated of at first, in a general way, with a considera- 
tion of the particular limits within which each cycle 
inust work in practice. 

Those especial types that show, within the prac- 
tical limits, the best efficiency will then be discussed | 
in a more detailed manner, and the general design and 
construction of such machines will be gone into. The | 
final articles will be taken up with the accessories— | 
the pump, the furnace, governing, &c.—and a general | 
comparison of probable cost per brake horse-power, | 
as compared with other prime movers, together | 
with a consideration of those special applications | 
where economy may not be of the first moment. 

The evolution of the gas turbine.—The so-called 
“gas turbine’ of to-day may be regarded as the 





* It may be as well tomake quite clear here, so as to prevent any possible 
misunderstanding upon the matter, the exact sense in which the term 
“efficiency ” is used. 

By “thermal ” efficiency is meant the quantity of heat available for | 
work, compared to the heat initially put into the system : this includes | 
only those losses due to the cycle upon which the system works and 
the limits of temperature between which the cycle 0} erates. | 

By ‘‘thermo-dynamic” efficiency is meant the quantity of heat | 
appearing as ‘“‘work done” on the engine shaft, compared to the 
quantity of heat theoretically available in effective work ; this includes 
all loses due to the essential imperfections of the mechanical 
contrivance utilised to change the heat or kinetic energy of the 
working fluid into useful work upon the turbine or engine shaft. 


By “over-all” efficiency is meant the effective work produced upon 


a cycle is shown in Fig. 1. 
is assumed to be expanded three times in the furnace 
or heater, and then to undergo six expansions during 
the pressure drop through the turbine. 


ER 
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outcome of three distinct lines of evolution, and these 
machines may not inconveniently be split up into | 
three classes, according to the source from which they | 
have originated. Such classification is necessarily | 
arbitrary—overlapping being occasioned by the inter- | 
polation of intermediate types—but it is convenient | 
in regarding the matter in a comprehensive manner. | 
The three sources from which the modern gas turbine 
can be considered to be evolved are the air engine, 
the steam engine and the gas engine. | 

From the hot-air engine, the air turbine. 
From the steam engine, the steam and air 
turbine. 
From the gas engine, the gas turbine. 
Of these three types the last only can be regarded as 
a gas turbine proper. 

The air turbine is simply a hot-air engine of the | 
Stirling or Buckett type, with a turbine wheel in | 
the place of the air engine cylinder, and a rotary | 
or piston pump in the place of the pump. The | 
combustion may be external or internal; the expan- 


sion may take place above, below or partly above | 


and partly below atmospheric pressure. 

The steam and air turbine is a steam turbine in 
which the products of combustion of the generator 
that in the former go up the chimney are conducted 


through the turbine, the residual air in the condenser | 


being removed by means of a suitable pump. In 


this type, at least, part of the expansion must of | 
Such | 


necessity take place below the atmosphere. 
schemes have from time to time been suggested 


in the case of piston engines, but in this instance | 


the machines become far too bulky to be of any 
practical use. 

The gas explosion turbine or gas turbine proper 
is a gas engine in which the cylinder is replaced by 
a turbine wheel. The explosive mixture may 


| undergo no original compression at all—as in the 


old Lenoir gas engine—or the mixture may be 





‘the area AEF D. Upon the assumption that no 





losses occur in either the pump or the turbine. the 
area E BC F represents the work available. 

It will be seen that in this class of turbine the 
negative work—that is, the work done by the pump 
in compressing the gas back to its initial condition 
—is a very considerable proportion of the total 
work performed by the machine. This question 


| of the negative work is the incubus with which all 
| gas turbines—with the exception of one type only, 


the gas turbine of the Lenoir class—are burdened, 
in a greater or lesser degree. Unless the mechanical 
efficiencies of the pump reaches a considerable degree 
of excellence, the negative work becomes so large 
that, taking into account the inefficiencies of the 
turbine, the available work remaining over is ex- 
tremely small. Although the thermal efficiency of 
the cycle may be high, such may be so greatly re- 
duced by the low mechanical efficiency of the pump 
and turbine combination as to raise the ultimate 
| fuel consumption to an abnormal value. 

Since in turbine work one of the essential advan- 
tages is the elimination of reciprocating parts, the 
necessary compression required should be under- 
taken by a rotary pump. Even were piston pumps 
permissible, such would in most instances be far 
too cumbersome—at least with any fair sized plant 
|—to be at all practicable. Combinations of piston 
and turbine pumps might be utilised in certain cases, 
and there are certain special instances where rotary 
| pumps might be expected to give a somewhat higher 
| efficiency than is at present obtained. Such matters 
| will be treated of more fully in the succeeding articles, 
| when the question of pumps and pump efficiencies 
| will be gone into. All that need be pointed out 

here is that, unfortunately, the rotary air pump 
is by no means so perfect a machine as could be 
| desired. Where compressions approaching such 
' values as are demanded in gas turbine work have 
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initially compressed before firing takes place, in 
which case the compression is performed by a separate 
pump, rotary or otherwise, as the case may be. 
In this type of turbine the impulses on the blades 


| are periodic. 


The air turbine.—The air turbine, like the air 


| engine, can be divided up into two classes :—Those 


in which the combustion is external and those in 
which the combustion is internal. In the former, 
the cycle may be either closed or open; that is, 
a limited quantity of the working fluid may be used 
on the turbine wheel continuously, or the fluid may 
be passed through the turbine and a fresh supply 
constantly admitted through the furnace. The 
thermo-dynamic cycle of operations is in each case 
precisely the same. A quantity of air at a pressure P,, 


| volume V,, and temperature T), is raised to a tem- 


perature T,, the pressure during the operation being 
kept constant. Let this volume be V>. The air 


|is then allowed to expand adiabatically to a pres- 


sure P,, the volume now being V;, and the tempera- 
ture T;. It is then cooled by external agency to 


|the original temperature T, at the constant pres- 


sure P,, and it is finally restored to its initial con- 
dition by isothermal compression from P; V, to P, V). 

The useful work done by the expansion of the air, 
both in the furnace or heater, and through the 


turbine, equals :— 
fear 
Vs 
& v= P.vi Se 
2 VW) + P, Vin — 
V2 


And the negative work done by the pump in com- 
pressing the air equals :— 


ey, 
PVi+ PV: dV. 
v Vi 
The theoretical pressure volume diagram for such 
In this instance the air 


The value 


been achieved, the efficiencies attained have been 
well beneath those of piston air compressors. Under 
such conditions a mechanical efficiency of 65 per 
cent. may be taken as a maximum working value. 

In the air turbine the ratio of the positive to the 
negative work depends on the temperature at which 
the working fluid can be used. Assuming, for in- 
stance, that the expansion through the turbine was 
isothermal instead of being adiabatic, the ratio of 
the work done by the turbine to the work done on 
the pump would be as the absolute temperature 
of the working fluid in the furnace to the absolute 
temperature of the fluid in the pump. 

Assume that the turbine blades could be made 
to withstand a temperature of 1100 deg. Fah., or 
1560 deg. abs., the air being expanded three times 
in the furnace. The negative work would then be 
a third of the positive work, if both turbine and 
pump gave cent. per cent. efficiency. If, however, 
the turbo-pump gives 65 per cent. efficiency and the 
turbine 70 per cent.—an efficiency equal to that of the 
best steam turbines—the work on the pump would 
be increased from 33 per cent. to 51 per cent., and the 
work done by the turbine decreased to 70: per cent. 
Thus the total available work would be only 19 per 
cent. of the indicated output of the turbine. 

Fig. 2 is a ““ PV” diagram, drawn for the same 
conditions as in Fig. 1, only on this assumption that 
the expansion in the turbine as well as the com- 
pression in the pump is an isothermal operation. 
The shaded portion of the diagram indicates the net 
work available, taking the efficiency of the pump and 
turbine at 65 per cent. and 70 per cent. respectively. 

In turbine work, however, the expansion of the 
working fluid is not isothermal but adiabatic; in 
this case the net available work is considerably 
diminished. This is shown by the shaded portion 
of the diagram in Fig. 1, under the conditions for 
which the diagram is drawn—three expansions in 
the furnace and six expansions in the turbine—the 
net available work that remains after deducting 
the mechanical losses indicated above is only 5 per 
cent. of the work done by the turbine. 

Air turbines with external combustion.— Air turbines 








pd engine shaft compared to the corresponding heat entering the 
urnace, 

It must be clearly understood that this includes neither losses in the 
furnace nor losses in the gas producer. 
account the 
hour, 


of “y” for the adiabatic curve BC is taken as 
equal to 1-4, the ratio of the specific heats for air. 
The work done by the turbine is represented by 
the area ABCD, the work done on the pump by 


i When these factors are taken into 
he result is expressed in pounds of coal per horse-power per 
and is entitled ‘‘ fuel economy.” 








of this class are really only of theoretical interest, 
as they are incapable of giving, within the practical 
limits that their nature imposes, anything approach- 
ing a fair efficiency. They are of importance, how- 
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ever, as representing the first step in the evolution 
of the gas turbine. They can be sub-divided into 
two groups, those that work in a closed cycle and 
those that operate on an open cycle. The former, 
though by far the more impracticable of the two, 
will be treated first on account of its priority in the 
evolutionary scale. 

The closed cycle air turbine.—Fig. 3 is a diagrammatic 
sketch of this cycle. A quantity of air is kept in 
constant circulation by means of the pump P, through 
the heater H, the turbine T, and the condenser C. 
In passing through the tubes of the heater the air 
is raised in temperature; in passing through the 
turbine a certain drop in temperature occurs, owing 
to adiabatic expansion ; the air is cooled to its initial 
temperature in passing through the condenser, and 


then enters the pump, where it is compressed to its | 
original pressure, and delivered into the heater. | 


Fuel is burnt in the furnace F, and the hot gases 


pass around the tubes in the heater H, and finally | 
away out at K. The cooling of the gases passing from | 


the turbine to the pump may be partly performed by 
conducting the cold air that feeds the furnace around 
the condenser tubes, through which the exhaust 
gases from the turbine pass. 


amount of regeneration is effected. The whole of 


the heat cannot, however, be recovered by this means, | 
and the final cooling of the air has to be accomplished | 


by the water condenser C. 

The path of the working fluid and that of the air 
feeding the furnace and heater is indicated in the 
figure by arrows. The only advantage that this, 
in common with all external combustion turbines, 
has over gas turbines of other types is the fact that 
the machine is not limited, as internal combustion 
turbines are, to the use of gaseous or liquid fuels. 
Coal can therefore be burnt in the furnace direct, 
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Fig. 3-CLOSED CYCLE AIR TURBINE 


| at a meeting held in Brussels, expressed the opinion 


thus saving all losses consequent upon the use of a | 
gas producer. 

The inherent difficulty that effectually kills all | 
such machines is the impossibility of getting suffi- 
cient heat into the air that feeds the turbine through | 
the heater tubes. Even supposing that the working 
fluid could be raised to a temperature of 1100 deg. 
Fah.—together with such turbine and pump efii- | 
ciencies as have already been attained in practice— 
it has been seen that the mechanical efficiency of 
the system would not exceed 5 per cent. It is true 
that in a closed cycle very high pressures could be 
used, in which case the heat in a given volume of fluid 
could be so greatly increased that a piston pump— 
of, say, 80 per cent. efficiency—could be employed. 
But even then the final mechanical efficiency of the 
system would not be raised to a value much above 
10 per cent. Another radical objection to the closed 
cycle is the continual loss of working fluid by leakage 
that is bound to take place. To overcome this a 
separate pump must be provided to force fresh air 
into the system in place of that lost by leakage. 
It is probable, however, that the above assumption 
that the air in the tube heater could be raised to a 
temperature of 1100 deg. Fah. is a somewhat over 
sanguine proposition. Owing to its low specific 
heat it is extremely hard to heat air at all economi- 
cally through a metal wall; it is likely that a con- 
siderable difference of temperature would be necessary 
between the inside and outside of the tubes. Assume | 
this temperature difference to be as low as 400 deg. 
Fah. It is hardly likely that the tubes could be got 
to stand a continual working temperature of more 
than 1000 deg. Fah. This would mean that the air 
inside the heater tubes would be at a temperature 
of only 600 deg. Fah. Under such conditions the 
available work would be more than eliminated by 
the mechanical inefficiencies of the turbine and pump. 
That is to say, the mechanical efficiency of the system 
would be a negative quantity, and the machine 
would not even turn round! This cycle is, however, 
interesting as the starting point from which all other 
air turbines have been evolved. 

The open cycle.—This type of air turbine is illus- 
trated diagrammatically in Fig. 4. Air is taken in 
at atmospheric pressure by the pump P, compressed 
to the requisite pressure, and delivered into the heater 
H. Thence it expands through the turbine T, from 


In this manner a certain | 


| system of this nature will be considered when the 


| least, sufficient notice to point out the impracticability 
| turbine will be considered. 


INTERNATIONAL COMPULSORY WORKING OF 


| working of patents, and to introduce uniform regu- 


| adopted the view that if it were impossible to arrange 


/ment with regard to compulsory working, as was 
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which it is exhausted into the furnace F. Here it 
is burnt in conjunction with the fuel, and the hot 
products of combustion are passed around the tubes 
in the heater H. Here, again, the difficulty of getting 
enough heat into the air is the same as in the last 
case. It has two advantages, however, over the 
closed cycle type, namely, the elimination of the 
auxiliary pump to replace leakage and the possession 
of the most complete method of regeneration possible ; 
namely, that of burning the hot exhaust air from 
the turbine directly in the furnace. This, however, 
is of little use if all the available work is to be 
swallowed up in mechanical inefficiencies. 

with the injection of steam into the heater the 
negative work may be effectively reduced, and a 
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Fig. 4-THE OPEN CYCLE AIR TURBINE 


subject of the steam and air turbine is dealt with. 
From the foregoing it can be clearly seen that the 
external combustion turbine as a practical machine 
is wholly impossible. Its position in the compre- 
hensive consideration of gas turbines demands at 


of its application. 
In the next article the internal combustion air 





PATENTS. 


Ir is now nearly two years since the International 
Association for the Protection of Industrial Property, 


that when the International Convention for the 
Protection of Industrial Property met at Washington 
in 1911 it would be agreed to abolish the compulsory 
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pour la Protection de la Propriété Industrielle 
which is the official title of the office at Berne, not 
only prepares a programme for the international] 
conferences and draft schemes of amendments of 
the Convention, but also circulates among the treaty 
States particulars of the individual modifications 
which the contracting countries may desire, hig 
practice was naturally followed in connection with 
the Conference held at Washington in May and June 
1911, and it is important to note that the decisions 
of the Conference must be unanimous in order to 
become operative, subject, of course, to ratification 
by the interested Governments. We are, however, 
only concerned with one or two of the questions 
which received consideration, the first being the com. 
pulsory working of patents. In the first place, jt 
is somewhat of a coincidence that the Berne Bureay 
should have proposed the adoption of a new Article 
on the lines of the resolutions agreed to at the meeting 
of the International Association in Brussels two years 
ago, which is apparently a private organisation, 
The Article suggested that when an invention js 
worked in one of the countries of the Union which 
have granted patents for this invention, the patentee 
should not be required to work it in the other countries, 
However, the latter, if prescribed by their laws, can 
impose upon the inventor, under pain of forfeiture, 
the obligation (1) to place the patented article at 
the disposal of consumers on reasonable terms and 
extent, and (2) to grant licences asked for on equit- 
able conditions. These arrangements would only 
have been applicable after a period of three years, 
although the patentee would have been able to attempt 
to justify the reasons for inaction in case of proceed- 
ings being instituted for revocation of the patent. 
This remarkable Article, as is pointed out in the report 
of the British delegates, was opposed by Japan and 
the Netherlands, as well as by Great Britain, and it 
was, consequently, not pressed. An alternative 
proposition was made by Germany to the effect that 
compulsory working should be suspended in all 
countries of the Union, but that each country should 
have the right to impose upon patentees in proper 
cases the obligation of granting licences after the 
expiration of three years from the grant of the patent. 
The proposal only received the support of the United 
States, and it was therefore not accepted. 

It may be concluded from the results of the Wash- 
ington Conference that the question of the abolition 
of compulsory working has now been settled for quite 
a number of years, especially as the conferences are 
held at exceedingly long intervals. It is true that 
any country may give notice of denunciation, but 
this only implies the withdrawal of the particular 
State concerned, as the Convention remains in opera- 
tion as regards the other contracting countries for 
an unlimited period. Although the Washington 
Conference failed to secure the adoption of the new 
Article proposed by the Berne Bureau, the altera- 
tions suggested by the Bureau in Article 5 were 
accepted. As now agreed to, the Article provides 
that the introduction by the patentee into the country 


| where the patent has been granted of objects manu- 


factured in any of the countries of the Union shall 
not entail forfeiture. Nevertheless, the patentee 
shall remain bound to work his patent in conformity 





lations on the subject. The Brussels meeting also 


| 
for working in one treaty State to be equal to manufac- | 
turing in all the other States, the fact of non-working 
should not involve revocation, but merely the grant 
of compulsory licences. Since then the Wash- | 
ington Conference has been held, but the official 
report of the proceedings, which is now available, 
shows that the ideas entertained at the meeting in 
Brussels have not been carried into practice. Slightly 
over a year ago the German Government, pending a 
promised general revision of the patent law of that 
country, prepared a Bill for its provisional amend- 


outlined in this journal on January 27th, 1911. Since 
that time, however, nothing has been heard of the | 
measure, and the only conclusion to be drawn from 
the absence of any public announcement on the 
question is that it was desired to await the results 
of the International Conference in the United States 
before proceeding further with the proposed amend- 
ment of the German law. It is necessary to recall 
the fact that the Union Convention for the Protection 
of Industrial Property, which is now composed of 
the principal countries throughout the world, was 
formed in Paris in 1883. The Convention was 
| revised at Brussels in 1900, and again at Washington 
|last June. The modifications introduced at the 
| latter Conference have to be ratified, and the rati- 
| fications deposited at Washington by April Ist, 1913. 
| The Act will then come into force one month after 
| the expiration of the period as between the countries 
| which have ratified it, whilst the existing Act will 
remain in operation for those Governments which 
have not approved the measure by that time. It is 
also essential to remember that the Union Convention 
maintains an international office at Berne, which 
is placed under the authority of the Swiss Govern- 
ment, which regulates its organisation and super- 
| vises its working, and all international transactions 
affecting the protection of industrial property are 
undertaken by this office. 

It will, perhaps, be understood from the preceding 
observations that the Bureau International de l’Union 








with the laws of the country into which he introduces 
the patented objects, but with the reservation that 
the patent shall not be liable to revocation on account 


|of failure to work it in any country of the Union 


until after the expiration of three years from the 
date of application in the country, and then only 
in cases where the patentee cannot show reasonable 
cause for his inaction. As now framed the Article 
is intended to make it clear that whatever the internal 
legislation of a country may be, foreign patentees 
are entitled to the whole period of three years within 
which to fulfil their obligations as to working. Even 
now the wording of the Article, as the British dele- 
gates remark, is not sufficiently clear, but they were 
unable to obtain any better phraseology. The 


| effect of the Article is to extend the period in France, 


for instance, from two to three years, and also to 
prolong the term in Belgium, Italy, the Argentine, 
and certain other countries. In conclusion, it may 
be mentioned that the British delegates were success- 
ful in obtaining the insertion in the Convention of a 
new Article binding the contracting countries to give 
effective protection against dishonest competition 
The delegates were, however—Sheffield firms in 
particular will learn with regret—unable to secure 
unanimity to a further proposal made expressly 
to include under dishonest competition the applica- 
tion to goods or merchandise of any marks or signs 
calculated to convey a false impression as to the 
origin, manufacturer, or seller of the goods. 








Royat Instirution.—A general monthly meeting of the mem- 
bers of the Royal Institution was held on Monday afternoon, the 
4th instant, the Duke of Northumberland, K.G., president, 
in the chair. Mr. D. H. Baird, Miss A. E. A. Baker, Com- 
mander Virgoe Buckland, Mr. W. T. Burgess, Mr. A. J. M. 
Duncan, Mr. H. A. Earle, Miss C. H. Farmer, Mr. P. G. ©. 
Foster, Dr. J. A. Harker, the Hon. Sir C. Montagu Lush, Mrs. 
Said Ruete, Mr. C. F. Smith, Miss C. M. Stainton, Mr. W. A. 
Tait, and Mr. B. T. Timotheieff were elected members. Be he 
chairman reported the decease of the Right Hon. Lord Lister, 
O.M., M.D., F.R.S., and a resolution of condolence with the 
family was passed. The special thanks of the members were 
returned to Mr. J. C. Simpson for his present of an original letter 
from Mr. Riebau, the bookbinder to whom Faraday was appren- 
ticed, giving some account of Faraday’s early life. 
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THE VOLTAGE REGULATION OF ROTARY 
CONVERTERS. 

Most rotary converters are regulated by varying 
the field strength, because this method provides 
sufficient voltage range to meet most practical con- 
ditions. Series windings are generally provided 
on the field system, so that when the load increases 
the magnetic field is strengthened, the machine 
draws a leading current and the pressure rises. Con- 
versely, when the load is seduced the field is weakened, 
the current lags behind the voltage and the pressure 
is reduced. The system obviously prevents the 
machine from working at unity power factor at all 
loads, but, speaking generally, this is a negligible 
disadvantage. The leading current which the 
machine draws at times of heavy load often has a 
good effect on the general operation of the system, 
since it compensates lagging currents set up by other 
machines working on different parts of the circuit. 
With the aid of a simple vector diagram it can easily 
be shown how this rise and fall of the applied pressure 
is produced, and the theory of the method is now 
well understood. 

Briefly stated, the voltage at the slip rings may 
be resolved into two components, namely, the 
voltage necessary to force the current taken by the 
converter through the inductance between itself 
and the generator, and the voltage due to the 
generator. The resistance of the cables is an element 
that can be neglected. If the excitation of the con- | 
verter is adjusted so that the power factor is unity, | 
then the self-induction volts combine with the | 
generator volts in such a manner that the pressure 
impressed on the slip rings of the converter is prac- 
tically that of the generator. But if the current is 
caused to lag by reducing the excitation, then self- 
induction volts combine with the generator volts 
in such a manner as to reduce the impressed pressure 
at the slip rings. If, on the other hand, the 
current is caused to lead, the voltage due to self- 
induction combines with the generator pressure, | 
so as to increase the voltage at the slip rings. It 
follows then, that if the transformers are designed 
with sufficient inductive drop, or if choking coils are | 
connected in series between the transformers and | 





converter, the machine will act in very much the | 
same way as a direct-current generator. The scheme, 
however, is inapplicable where a wide voltage varia- | 
tion is required. 

But there are various other ways of regulating 
the voltage of a rotary converter. The transformers 
can have tappings brought out from the primary 
or secondary windings so that the ratio can be) 
changed. It is clear, however, that a switch suitable | 
for changing the ratio of the transformers whilst | 
the machine is working would have to be very care- | 
fully designed, and this, coupled with the cost and 
complications involved by bringing out a large number 
of tappings from the transformer windings, places 
the scheme at great disadvantage. 

A boosting transformer can also be used for alter- 
ing the pressure at the slip rings. Three boosters | 
are needed for a three-phase converter, the secondaries | 
being connected in series with the feeding cables | 
coming from the secondaries of the transformers. | 
The regulating switches can be coupled together, | 
so that all the phases are regulated together, and the 
voltage of each is raised or lowered by equal amounts. | 

As in the case of the previous method the regulat- | 
ing switches have to carry the whole of the current 
supplied to the rotary converter on the alternating | 
current side, and the objections to the scheme are | 
obvious. Alternating current boosters can be made | 
to assist or oppose the voltage due to the step-down | 
transformers, by providing reversing switches on 
the primaries of the boosters. Schemes of this kind, 
however, have met with little application, for more | 
convenient methods of regulating rotary converters | 
are now available. Besides the drawbacks already | 
referred to, regulating switches vary the voltage in | 
abrupt jumps, and added to this trouble is often | 
experienced due to arcing at the switch contacts. 
Rotary converters are now frequently provided with 

| 
| 


alternating current boosters of the type described 
in THE ENGINEER for May 26th, 1911. These 
are small polyphase generators whose armature 
windings are connected in series with the armature | 
windings of the converter. The field system is fixed | 
and the armature revolves, the’ latter being mounted 
on the converter’s shaft. Boosters of this kind 
enable the voltage to be changed over any desired 
value without altering the converter’s power factor. 
The power factor and voltage can be regulated inde- | 
pendently by varying the field strengths of the booster | 
and converter. Thus, the booster does not inter- | 
fere with the converter drawing a leading current, | 
so that it can still act as a rotary condenser. The | 
direction of the current round the booster’s field 
magnets determines whether the voltage due to the 
booster assists or opposes that of the converter. 
The provision of these boosters naturally increases 
the cost of a rotary converter by an appreciable | 
amount, but at the same time sets of this kind are 
extremely flexible. 

There is another useful piece of apparatus that 
may be used for regulating the voltage of a rotary | 
converter, namely, the induction regulator, as 
described in THe Enoineer for June 23rd, 1911. 
This is a type of boosting transformer, in which 





| and (c) the use of an induction regulator. 


| cooled. 
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the boost can be varied by rotating or shifting the 
primary windings. In the usual construction the 
secondary or series coil is wound on the inside cir- 
cumference of the stationary core, and the primary 
or shunt coil is wound in the slots provided on the 
outside circumference of the movable core. In the 
case of a polyphase regulator, the general construc- 
tion is very similar to that of an induction motor, 
and the flux which generates the secondary voltage 
rotates. 

The ability of the regulator to increase or decrease 
the voltage of a circuit depends on the fact that a 
change in the angular shift of the rotor produces 
a change in the phase displacement existing between 
the constant potential delivered to the regulator 
and the voltage generated in its secondary, the 
magnitude of the resultant or delivered potential 
varying with the magnitude of this phase displace- 
ment. The secondary windings of the regulator 
are naturally connected in series with the rotary 
converter and step-down transformers. This type 
of regulator, like the alternating current rotary 
booster, gives very smooth regulation, for the changes 
in the voltage do not occur in abrupt jumps, as is 
the case with the switch type. Since the losses are 
higher in an induction regulator than in a trans- 
former of corresponding capacity, it follows that 
artificial cooling must be adopted for lower capacities 
than is necessary with transformers. 

To sum up, there are three methods of regulating 
rotary converters which are worthy of consideration : 


|—(a) The practice of varying the field strength ; 


(b) the use of a rotary alternating current booster ; 


is quite good for the majority of purposes, and is 
largely used with rotary converters working in electric 
railway and tramway sub-stations. Methods (c) 
and (d) are suitable for wider ranges of regulation. 
Since, however, the rotary booster must have the 
same number of poles as the converter, it would 
appear that it is preferable to use the induction 
regulator for converters working on 50 or 60 cycle 


| circuits, and to employ the rotary booster with con- | 
| verters working at lower periodicities. 


The number 
of poles on the induction regulator is not governed 


| by the number on the converter, but, on the other | 
hand, this type of regulator needs to be artificially | 
A special type of machine known as the | 


split pole converter, which is regulated in a novel 
manner, has been put into operation. The methods 
considered in the present article, however, are those 
which can be applied to ordinary rotary converters 
as built in this country. 





HEAT DROP IN STEAM TURBINES. 
By THOMAS B. MORLEY, B.Sc., A.M.I. Mech. E. 
THE object of this article is to call attention to an 
erroneous and misleading use of language common 


| to many recent writers on steam turbine theory and 


design. 
It is well known that in steam turbines the effect 


of the energy losses due to friction between the steam | 


and the blades, to shock, to windage, and to mechani- 
cal friction inside the turbine is to cause the equivalent 
of this lost energy—neglecting external conduction 
and radiation—to be given to the steam itself in the 
form of heat; so that the steam becomes drier—or 
more superheated, as the case may be—than it would 


| be if the expansion were ideal, 7.¢., if it were adiabatic 


and subject to no frictional effects. The difference 
between the two cases, the ideal and the actual, can 
be very well illustrated on the entropy temperature 
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tionless expansion; CE represents the successive 
conditions of the steam in the actual case. For 
steam initially superheated the expansion line might 
be C' E', and the various heat quantities concerned 
will be denoted by replacing C, D, E, &c., in the follow- 
ing expressions by C', D', E., &c., respectively. 

In the actual turbine, at an intermediate pressure 
2, the condition of the steam is shown by the point L, 
and the steam, being drier, contains a larger amount 


Method (a) | 





of heat than in the ideal case, in which its condition 
is shown by the point K. It is hence commonly said 
that in the actual, as compared with the ideal turbine, 
more heat is ‘ available”’ in the later stages of the 
expansion, and, finally, that the “ available heat ”’ 
due to expansion through a definite pressure range in 
a compound steam turbine is greater than the heat 
drop due to expansion under ideal conditions. The 
latter part of this statement contains what, in the 
opinion of the writer, is a very serious abuse of 
language. 

The term “available heat,” if it is to have any 
meaning at all, ought surely to mean the heat that 
could be converted into work by an ideal engine, 
working between the temperature limits fixed by the 
conditions of the case; but, if that be so, the state- 
ment referred to would imply that the effect of 
friction in a turbine is to make it possible for more 
work to be obtained from the steam than in an ideal 
engine—a quite absurd result. 

It has to be remembered that, while it is true that 
the steam in condition L contains more heat than in 
condition K, yet the result of this is that at the end of 
the whole expansion the steam must there also contain 
| more heat than in the ideal case, and this is so even 
|if the expansion from L to the final pressure were 
| ideal, as represented by LM. In practice the later 
| stages of the expansion are also subject to frictional 
| losses, so that the result of friction always is. that 
| more heat is rejected from the turbine in the exhaust 
|steam, and, consequently, that less heat has been 
converted into work than in the ideal case, since the 
| initial heat is the same in both cases. 
| Referring to Fig. 1, the initial heat of the steam, 
| measuring heat from A as datum point in all cases, is 
| represented by the area P AB CQ; in the case with 
;no friction the heat in the exhaust steam = area 
|PADQ, and the area ABCD = heat converted 
| into work; in the case with friction the heat in the 
|exhaust steam = PAE R, and the heat converted 
|}into work = (PABCQ— PAER) = (ABCD — 
| DER Q), i.e., the heat carried away in the exhaust 
is greater by that represented by the area DE RQ, 
and the heat converted into work is less by the same 
amount. 

Hence to come across the statement that in the 
practical case, in which the heat carried away in the 
exhaust is greater than in the ideal case, the “ avail- 
| able heat’ is also greater, Jeads one to wonder what 
peculiar interpretation must be given to the word 
** available.” 

So far it is only a matter of language to which 
objection is raised, but some writers make in the same 
connection a statement which is distinctly and abso- 
lutely wrong. As has been shown above, the heat 
| actually converted into work—which is the heat 
| given up by the steam—is less by the area DE RQ 

than the ideal amount represented by the area 

ABCD;; the area A BCE is greater than ABCD, 

yet the writers referred to state that the area A BC E 
| represents the heat given up by the steam during the 
expansion. The author of a recent excellent book 
on the steam turbine makes this statement, even 
though it contradicts the correct one given by him 
a few pages earlier in the same chapter. 

This error is probably due partly to the misleading 
influence of the abuse of the term “‘ available heat,” 
and partly to the erroneous idea that the area of the 
closed entropy temperature diagram for a_ heat 
engine cycle always shows the amount of heat con- 
verted into work in the cycle. This, however, is 
not the case for the cycle A BC E, because the line 
CE represents a process which is thermodynamically 
irreversible, and the area C E R Q, the heat equivalent 
of the energy spent in friction, does not represent 
heat supplied to the engine from an external source. 
| A discussion of reversibility in relation to entropy 
| and to adiabatic operations will form the subject of a 
| subsequent article. 
| Acommon practice in reaction steam turbine design, 
| whether the designer takes the area A B C E to repre- 

sent the heat converted into work or simply calls it 
‘‘ available heat *°—whatever that may mean—is to 
divide up the area A B C E into suitably proportioned 
strips by constant pressure lines, and from the points 
where these lines cut the line C E to find the condition 
of the steam at each stage for use in the design of the 
blading. The areas of the strips give the “ available 
| heat ’’ drop in each stage, it being remembered that 
these quantities must be multiplied by suitable coeffi- 
cients in order to find the actual power developed. 

The present writer would suggest that instead of 
these ‘‘ available heat ’’ drops being considered, the 
actual heat drop in each stage be used, 7.e., the actual 
work done, which is—except for the loss by “ carry- 
over’”’ in the last stage—equivalent to the difference 
in the heat contents of the steam in its actual con- 
ditions before and after each stage. The simplest 
way to make the calculations in practice is to repre- 
sent the expansion on the Mollier heat entropy chart, 
which is now well known. 

In Fig. 2, C D represents the ideal expansion, C E 
the actual. CE is plotted from a knowledge of the 
‘“‘ reheating factor” in a similar manner to that used 
im obtaining the line CE in Fig. 1.* PQ represents 
the total actual heat drop, or the heat converted 
into work in the turbine; P Q is divided into the work 
proportions desired in the various stages; from the 








* For a simple method of drawing this line, see an article by W. J. 
Goudie, B.Sc., in the Engineering Review, May, 1911. 
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dividing points horizontals are drawn to C E, and at 
the points so obtained the condition—pressure and 
dryness or superheat—of the steam after each stage 
can be read off from the chart, and hence the volume 
also can be determined. 

By this method the proportioning of the work to 
be done in the various stages is simplified, since a line 
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stant speed round the common axis of the enveloping 
cylinder. 

3. That the hydrodynamical pressure, in the greater 
part of the liquid film, varies so little that it may be 
considered to be constant. 

With these assumptions the question may be answered 
with a certain amount of accuracy, and the results may 
be easily verified by properly arranged experiments. 


instead of an area has to be divided, and also the divi- | | When writing the following formula, it must be remem- 
sion is based upon the actual work per stage instead | bered that the frictional force which is produced, per unit 
of on a quantity which has to be afterwards corrected | of the surface, in the interior of the liquid is propor- 


by a coefficient, which in practice is not constant for | tional to the relative speed; that if w is the speed 
all parts of the turbine. | parallel to the direction of movement, n a certain length 


The two methods lead to final results which differ | f the normal to the surface, the frictional force may be 


but little, but it is claimed that the latter is both | at hy the veuig foreusla 

simpler and more rational. It may be mentioned | i 

that it is this latter method which is given by Stodola | . : , Ae dn f ae 

(‘* Steam Turbines,” English edition, 1906, pages 107, | in which uw is the coefficient of internal friction of the 





108, 115, 128). Though the method advocated is 
not therefore a new one, it seems to have been neg- 
lected. In describing it, Stodola denotes by the term 


ss 


available heat ” the actual heat drop or heat con- | 


| li 


| 


quid, and that if = 1, the letter « represents the 


frictional force developed per unit of the surface. To 
simplify the expressions which follow, u may be called the 
viscosity {internal friction of the liquid). 


rs The friction of the liquid on the solid bodies, per unit 

= | of their surface in contact, may be expressed by the well- 

pl | known formula 
| Au, 

P | where A is the coefficient of external friction, or, more 
| simply, the eaternal friction, when the relative speed 
| w of the liquid on the solid surface is unity. 

Q' f v = the surface speed of the journal ; 

Q = the area of the friction surface of the fixed 

f7) bearing , 
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verted into work, thereby using the term in a definite 
manner, much preferable to the vague and misleading 
use of it in some of the recent literature on the steam | 
turbine. | 
In conclusion, the writer would suggest that the | 





¢ = the mean thickness of the liquid film between 
the journal and the bearing ; and 
F = the mediate friction; then 


uvQ 
Entropy F= ie ee te (1) 
ra, Re 
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Hirn’s experiments on sperm, olive, and rape (colza) 


oils, combined with those I have made with similar oils 
in order to determine their viscosity, show that :— 

: jeer 

F BM 

A comparison of this last equation with the preceding 
one (2) leads to 
Re nay Spe: 

Pe Al or aay a1 

It follows then that the denominator of the fraction 
giving the force of mediate friction F depends neither on 
the speed v nor on the quality of the oil as represented 
by the viscosity. 

This consequence of the formula is very remarkable ; it 
leads to results quite unknown up to the present, and 
which are of great importance to technology, as will be 
seen from what follows. In order to verify tne accuracy 
of the formula under different conditions from those 
under which Hirn’s experiments were made, I have made 
new and very varied experiments, on as large a scale as 
possible, and I have taken care to vary the mineral oils 
tried. 

In my experiments the speed v varied between 280 and 
2200 mm. per second, and the pressure per unit area of 
the bearing surface varied from 9 to 90 atmospheres. 

The number of experiments made with two different 
machines was 627. 

The most characteristic feature of the difference between 
my experiments and all previous ones lies in the fact 
that I constantly studied the effect of the viscosity of 
the lubricant on the mediate friction. It was therefore 
impossible for me to commence my studies on machines 
without having previously studied the viscosities of the 
oils intended for the experiments. A special apparatus 
was made for investigating the viscosity of the liquids. 


(3) 


\ 


(4) 





This equation, independent of the radius of the journal, | It consisted ot a very long, thin glass tube, carefully cali- 


| applies to plane as well as to cylindrical surfaces. 


| brated, andof which the length and diameter were measured 


TABLE I.—Values of the Viscosity u for Various Liquids, in Milligrammes per Square Millimetre, for a Speed of 


1mm. per Second. 






































The Densities 8 are those Referred to the Maximum Density of Distilled W1ter. 
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up to the present have never paid sufficient attention to | 
the fact that, in all cases where the friction is effectively | 
mediate, the liquid film completely separates the two | 
solid surfaces. 

It follows, from the existence of this separating film, 
that the mediate friction only exists because the liquid 
film cannot change its position relatively to the solid 
bodies without causing a certain amount of friction 
between the liquid and the solid. This latter force may 
be termed the external friction of the liquid. It is 
further evident that the mediate friction could not be | 
produced if there were no friction between the several | 
particles of the liquid film. This last force is known as | 
the internal friction, or viscosity, of the liquid. 

These two forces are functions of the relative speed of 
the solids and the liquid at the surfaces of contact, and | 
of the several particles of the liquid in its interior. The | 
determination of these speeds is a question of hydro- | 
dynamics. 

Recourse must then be had to hydrodynamics in order | 
to obtain a satisfactory reply to the question, what is the | 
connection between these two frictional forces of the | 


liquid film and the mediate friction between the two | 


solid lubricated surfaces ? 
The solution of this hydrodynamical question presents | 
very few difficulties if it is assumed :— 
1. That the liquid film is bounded by two cylindrical | 
surfaces. 
2. That each particle of the film revolves at a con- | 





* Although tétroff's work was done a good many years ago—it was | 
awarded the Prix Lomonossow in 1884—it has not attracted as much | 
attention in this country as it should have done, possibly because there 
was no English translation available, and we are glad therefore to be 
able to put this renderivg of it before our readers. 
that the progress of time has affected the value of Pétroff’s work but 
little. —Ep, Tur E. 


It will be found | 


* The latest determination of the viscosity of water, stated 
No. 100, vol. xvii., April, 1909), is 0.0000910 at 26 deg. C., 
0.0000569, are only —1.5 and +0.14 per cent. different respectively 
attained by Pétroff.—TRANSLATOR. 


The equation shows that the mediate friction would 
be independent of the pressure if the mean thickness « 
were not a function of the pressure. 

It is, however, useful to consider equation (1), with 


the assumption that the pressure is constant. 


and 0.0000561 at 50 deg. C. 


The viscosity « of all lubricating oils is a function of | 


the temperature. Experiments show that an increase of 
temperature reduces the value of «, and that the reduc- 
tion is more or less rapid for different liquids, 

It may be deduced from equation (1) that when the 
temperature of the friction surfaces remains constant, 
and, therefore, when u does not vary, the mediate fric- 


tion F must be proportional to the velocity v, since the | 


value of « does not depend on that of v. 


This proportionality in the case of speeds which are | 


neither too small nor too great was demonstrated for the 
first time by Hirn.+ 


Equation (1) also shows that if the pressure, the speed, | 


and the temperature of the rubbing surfaces remain 


constant, the forces or coefficients of friction must, never- 


theless, vary with the nature of the lubricant. 
Let F and F’ be the frictions in the case of two 
different oils of which the viscosities are u and wu’ , 


« and ¢’ the mean thicknesses of the lubricating films ; | 


A and A;, A’ and A’;, the external frictions correspond- 
ing to the two oils; then the following equation is 
obtained :— 





+ Bulletin de la Société Industrielle de Mulhouse, Vol. xxvi., 1854, p. 209. 


to be “proably correct within 0.1 per cent.” (R. Hosking, Phil. Mag., 


Pétroff’s results, 0.0000896 (by interpolation) and 
This is powerful evidence as to the care exercised and the accuracy 


very exactly ; a glass reservoir which contained the oil 
to be tested, and which, by means of a horizontal con- 
nection, received one end of the small tube above men- 
tioned, the other end of which communicated with a 
small receiver, formed of a glass tube with a small bulb 
blown in the centre. The capacity of the bulb was 
found very exactly. It will be noticed that this part of 
my apparatus was similar to that used by Poiseuille.; 
The apparatus mentioned was placed in a large metal 
receiver, filled with water at adefinite temperature. Tne 
receiver was covered with a non-conducting material, so 
as to maintain, so far as possible, a constant tempera- 
ture. A rubber tube connected the reservoir containing 
the oil to be tested with another large reservoir filled with 
compressed air, which forced the oil to flow along the 


/small tube and to fill the receiving bulb. The time 


required to fill the bulb with oil flowing under a pressure 
determined by a water gauge being noticed, the value of 
u is determined by means of the well-known equation 


_ad'pe ( , 8 5 
128 Lg ae ee (5) 
| in which 
d = the internal diameter of the tube ; 
L = the length of the tube ; i 
p = the pressure causing the flow of the liquid ; 
q = the capacity of the receiving bulb ; and 


¢ = the time required to fill the bulb. 





t Académie Royale des Sciences, vol. ix., p. 433, and following. 
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The value 
8 a 
aq@é.a 
was rejected as being negligible. 

The results of experiments made with several liquid 
lubricants at different temperatures — mostly between 
15 deg and 60 deg.—have been shown by cartesian curves, 
the abscisse representing the temperatures, and the 
ordinates the values of u. These curves are termed 
characteristic curves, 

Table I. gives, for several liquids, the corresponding 
values of ¢ and u. 

An examination of the table shows at once that there 
is no relation between u« and the density of the lubricants. 

By making use of this table, and of the results of 
experiments with a machine giving the surface speed v of 
the journal, the temperature of the bearing very close to 
the friction surface, and consequently that of the lubri- 
cating film itself; the dimensions of the friction surface 
Q of the bearing, and the value of the frictional force F, 
there can be calculated, by the aid of equation (1), the 
values of 
Fs 

aD” Ry 
for each particular case. In this manner may be seen 
the degree of accuracy of the assumption that the value of 


€ 


oe 
a 
does not depend on either v or v. This becomes even 
more easy if the formula be transformed a little. 
It is evident that if 
P = the total pressure of the bearing on the lubri- 
cating film; and 


€ 


f = the coefficient of mediate friction, it may be 
deduced from equation (1) that 
uv 0 : 
f = - (6) 
Pare, re. 
aee 3 


In all cases of invariability of the values 


u 


€ + 7 
A 


+. * and Q 
Ay ? 


the quantity 
f 


uv 


C 


must be constant. 


The values of C found from numerous experiments 


with different oils are givenin Tables II. and ITI. 

An 
perfectly invariable, but that. in spite of very great 
variations in v and », the variation is very small. 

The mean value C, of C differs very little from each 
particular value of C. The ratios of these differences to 
the mean value C, are given in the columns headed 

C=C 
C, 
of Tables II. and III. 
TABLE II. 


C=0; | w ; a o, je= 











= Cc; Kind of oil B v yi 1 ra 
1 1 
0.00 |) 0.00273 1882 0.0081 0.00158 —0,02 
0.06 265 «1854 82 68 0.04 | 
0.04 262 «1846 80 165 0.03 | 
0.05 260 1846 80 167 0.04 
0.03 259 «1876 79 163 0.01 
0,01 & 257 «= «1921 79 161 0.08 | 
- 0,08 = we 416 1143 73 154 -0.04 
0.06 | (8 Colzacrape)) 439 1185, 71149 - 0.08 
0.03 © 641 623 65 163 0.01 
0.05 627 613 64 167 0.04 
0,06 629 ~=—«630 67 169 0.05 
0.01 627 604 61 161 0,00 
0.00 631 623 62 158 - 0,02 
0.00 631 608 61 159 -0.01 
0,02 307 | 1163 65 183 0.14 
0.03 310-1145 66 185 0.15 
0.04 SIL 1144 66 186 0.16 
-0.05 311 1160 61 171 0.06 
- 0.09 > 322. (1158 61 164 0.02 
-0.03 |2 Dark : 309 1201 61 165 0.03 
-0.03 | (8 Na , 517-579 2 174 0.08 
0.022 [eo _— 515 | 572 2 176 0.10 
0.02 507 589 53 177 | 0.10 
0.06 506 «588 57 19) 0.19 
0.09 513.5589 59 1% 6S 0.22 
0.07 478 591 54 192 = 0,20 
0.00 462 1124 78 151) > |-0.06 
0.00 460) 1135 77 151 - 0.06 
0.02 455 | 1125 76 148 -0.08 
0.02 450 1126 75 148 | |-0.08 
0.04 452 1114 72 144 -0.11 
0.06 a 275 | 1817 69 141 -0.12 
0.06 ‘S Transparent 279 | 1812 71 141 -0,12 
0.03 >> mineral, < 849-604 80 156 - 0.08 
0 02 s No. 63 $33 623 80 154 - 0.04 
0 07 827 | 597 80 162 - 0,01 
0.08 811 630 83 163 0.01 
0.01 833-508 64 153 - 0.05 
0.01 811 511 63 152 - 0.06 
0.03 791 502 62 156 0.03 
0.01 833441 56 153 0.05 
-0.04 |) £09 | 815 93 141 0.12 
-0.02 | 1550 420 o4 145 0.10 
- 0.04 | _ | 1539 417 91 142 0.12 
0.00 || + Dark 1580 364 &5 147 0.09 
0.01 2 mineral, 1621 359 87 149 0.07 
0.00 | s No. 62 | 1631 362 87 147 0.09 
0.06 | 1453 444 101 157 0.08 
0.08 | j 1463 482 100 159 0.01 
) \ 1346-430 105 179 0,11 


If ©’, be determined as the mean value of C for each 
particular oil, it is easily seen that the differences between 


C , and C, or the ratios te ‘are still less, but the com- | 


1 
parison of the values C corresponding to the different 
oils shows that, for the mineral oils, the value of C’, 
becomes greater as the characteristic curve of the oil is 
situated lower. It follows that the value of 


ee 
A 
decreases with a decrease of the viscosity. 
The variations in the values of C found for the same 
oil are due to several causes ; they depend to some extent 
on the variations of the speed v, and on the similarity 


B 


€ = 
Ay 


examination of these tables shows that C is not | 


(conformité) of the friction surfaces. The greater the 
similarity of the surfaces the greater the thickness « of 
the oil film. It is for these reasons that the values of C 
in Table IT. are not exactly the same as those in Table ITT. 

In spite of the lack of exact agreement of the values C 
in Tables II. and III., the ratios of the values of C, for 
different oils are nearly the same, no matter which table 
be used for their determination. 









































TABLE ITI. 

. , | | Val ‘ 
G 11 C}; | Kind of oil B v | f c |Qq (— 
O'7) | | - v) 

0.05 |), | 0.00442 | 1180 (0.00678 {0.00130 | | 0.04 
0.06 |) a | ( 442) 1180} 685 131 | | 005 
0.02 |-S | Colza 297 | 2176 788 121 | 10.03 
0,03 || = ( 275 | 2150} 708 120 0.03 
0.03 |) © 275 | 2140! 706 120 0.03 
! 
0.00 |) / 210 | 2161 | = 615 0.08 
0.00 | | | | 602 0.08 
0.01 ||. | | 596 0.09 
0.01 | % Dark | 603 0.09 
0.01 | -2 mineral, | 504 0.09 
0.01 || S No. 69 | | 586 | 0,08 
0.00 | || | 585 0.08 
| 0.01 | | 578 0.09 
} 0.01 |/ \ | 581 0.09 
f % | Dark \| 
0.00 25 mineral, || 325 | 1163 635 138 0.11 
= No. 67° J | 
0.02 711 124 0.09 
| 0.02 709 124 0.00 
0.02 701 124 | 0.00 
0.03 701 125 0.00 
0.94 | 724 | 127 0.01 
0.04 | 723 126 0.00 
0.03 | | 7 | 125 | 0.00 
0.08 |], | | 716 | 125 0.00 
0.03 ||% {Transparent | | 704} 118 0.06 
0.05 | >> mineral, < 705 | 116; | 0,07 
0.03 | | = No. 63 697 118} | |—0.06 
0.01 ||‘ 696} 120| | |—0.04 
0.03 682 118 | 0.06 
0.01 672 | 120 | '§ |—0.04 
| -0.01 668 | 120); 5 0.04 
| 0.00 718} 122] © |-0.02 
| 0.04 | 701 117) >= |—0.06 
0.00 | 694 | 122 |—0.02 
0.00 |) | | 677 | 121/ | |-0.03 
{i (Transparent ) | 
0.00 25 mineral, || 536 | 1117 771 | 129 | 0.04 
ie No. 70 J | 
0.04 | 703 1175 | 1006! 122 0.02 
0.02 | ie |} 705 1186} 1000 120 0 04 
0.02 ~ Dark 7OL | 1187 1000 120 0.04 
0.02 S mineral, ; 120 0.04 
01 | | = No. 62 116 0,07 
0.06 | a { lll 0.11 
0,04 113 0,09 
0,02 170 0.36 
0.01 168 0.35 
0.01 | 169 0.36 
0.02 || | 170 0.36 
> - Qe 
oo 5 Transparent =. oa 
0.01 | fF —a 165 0.32 
001 iis me 106 | 2144 | 168 0.35 
0.02 106 | 2112 | 170 0.36 
0.08 i | 105 | 2970 | 161 0.29 
0,08 103, 2062 162 0.30 
0.01 101 2011 | 165 0.32 
0.64 )2 313 216 273 1.19 
0.62 || 5 a {} 313 25 270 1.16 
0.64 | S Nees | 305 212 274 1.20 
0.64 Jo aa 304 210 274 1.20 
For instance, the ratios between the values of “’, for 


oils Nos. 62 and 63, and that from rape, are— 
| From Table II. 0.93 and 0.95. 


From Table IIT. 0.95 and 0 98. 
These two tables show not only that the value of 
| e- 4 La 
A Ay 


| may be considered to be practically independent of v and 
|, but also give a very clear idea of the accuracy of 
| that assumption. 


THE IRON AND STEEL INDUSTRY OF 
AUSTRALIA. 

Mr. F. W. Paut, who is well known as an expert in the 
manufacture of iron and steel, was recently invited by the 
Government of New South Wales to visit the State and report 
| on itsiron and steel industry. Our larger title is, however, a 


that if, as suggested by Mr. Paul, iron and steel works are 
established on the seaboard of New South Wales the 
whole of Australia will be more or less interested. 

We have been favoured with a copy of this report. 
Apart from the general question, inquiry was directed 
by the Governor to be made into certain contracts entered 
into between the Government and a local firm of manu- 


interesting to refer to this matter. 
subjects were three in number, viz.: (1) The suitability of 
Australian ores for the manufacture of iron and steel ; (2) 
the cost of production of iron and steel from local ores ; 
and (3) the approximate cost of a plant capable of pro- 
ducing the iron and steel likely to be required in the future 
by the Governments of the Commonwealth and of the 
| several Australian States. 

With regard to (1), the Commissioner dealt only with the 
known ores of New South Wales, and more particularly with 
those which have been worked on a practical scale. The 
Carcoar iron ore, until a few months ago, was the only ore 
used at Lithgow, where the present works of the firm above 
mentioned are situated, and with it was used approximately 
20 per cent. of mill cinder. The resulting pig iron varied 
in manganese from 1-25 per cent. to 3-5 per cent. The 
cost of the ore delivered at Lithgow was about 7s. per ton, 
but when worked in sufficient quantity this figure could 
| be probably reduced to 6s. The ore did not contain 
| phosphorus in sufficient proportion for the manufacture 
| of foundry pig iron, and it had accordingly been found 
necessary to use about } ewt. of tribasic phosphate of lime 
per ton of pig iron. The ore contained 54 per cent. iron 
with 11 per cent. silica. The extent of this deposit might 
be computed at about 3,000,000 tons. Mr. Paul considers 
it, as a mixture with other ores, quite suitable for the 
manufacture of iron and steel. 

Tallewang iron ore had, Mr. Paul reports, been recently 
used as a mixture with Carcoar ore at the blast furnace at 
Lithgow, and cost about 8s. per ton delivered. It contained 











| 
| 
| 


| less than half that cost. 


55 per cent. of iron with 12-5 per cent. of silica, and 0-02 per 
cent. of phosphorus, and if used alone in the production of pig 
iron with a selection of coke, would make a good hematite 
pig iron. There was little doubt that when the mine was 
properly opened up, this ore would be cheaper per unit of 
iron than that at Carcoar. The quantity estimated was 
120,000 tons, but it might be considerably more. In the 
Mudgee district there were numerous deposits, none of 
which had been opened up or worked on a practical scale. 
A number of them contained up to 2 per cent. of phos- 
phorie acid with 45 per cent. of iron, and would be suit- 
able for the production of foundry pig iron. By their use 
the necessity for tribasic phosphate rock would be dis- 
pensed with. 

Near Queanbeyan there was a fine magnetic iron ore 
deposit estimated at about 1,000,000 tons. This might 
be ranked as the second best in the State, and would be 
accessible when the proposed railway in connection with 
the new Federal Capital City was constructed. 

The Cadia deposit is the largest known in New South 
Wales, and the construction of a 14-mile railway to tap it 
would be fully warranted. An estimate of 39,000,000 
tons had been made, and the quality was judged to be 
suitable. Two or three other deposits were referred to 
by the Commissioner as comparatively unimportant. 

On the whole Mr. Paul is satisfied that both as regards 
quality and quantity the ore in New South Wales combined 
with that of the other States, warrants the expenditure 
of necessary capital outlay for the equipment of blast 
furnaces and iron and steel works for manufacturing the 
whole of the iron and steel requirements of the Common- 
wealth. He also considers that the supplies of coal and 
coke will be adequate for the same purpose when the 
necessary development takes place. 

The question (2) of cost is then dealt with, it being, of 
course, a leading factor in this matter to know the quantity 
likely to be required. With this view the present imports 
into the Commonwealth in tons per week are given. 
They are 770 tons of iron—bar, rod, angle, tees and hoops 
—7368 tons of steel, including girders, rails, fishplates, &c., 
3000 tons of sheets, plain, galvanised and corrugated, 
and 750 tons of pig iron. 

As to the cost per ton without bounty at which pig 
iron could be produced from local ores, the basis of the 
present consumption of the whole of the Commonwealth 
is taken as follows :— 

Tons a week. 


Pig iron, foundry, imported... .. .. .. v 
Pig iron now manufactured at Lithgow .. 800 

— 1550 
Pig iron for iron and steel 3450 
NE UD fag a0, Sw) ide Seat 60 ae ee ae 5000 
Malleable iron products (rounds, flats, &e.) ..— -- 600 
Steel products (rails, sections, plates, girders, &c.) 4000 


Disregarding the present cost of production of pig iron 
at Lithgow, which for various reasons—one of which 
is the limited amount of the output—is misleading 
as a guide, Mr. Paul proceeds to state that, given a 
modern blast furnace plant producing, say, 5000 tons 
of pig iron per week, part of the output of which is used 
in connection with a steel plant, he is satisfied that pig 
iron, comparing very favourably with English hematite 


| pig iron, could be produced in Australia at 54s. per ton. 


This price, he points out, is 7s. a ton lower than is found 
in good practice in England. Foundry pig iron could 
also be manufactured at approximately the same price. 
In comparing the Australian with the English cost of 
manufacture, it is shown that whereas an ore equal to 
the Tallewang would in England cost 18s. to 20s. per 
ton, it can be delivered at Lithgow at considerably 
Again, it only requires more 
modern methods in the manufacture of coke to reduce 
the consumption per ton of pig iron, and thus lessen 
the cost of the latter by at least 3s. per ton. 

As to the cost per ton, without bounty, on a scale of, 
say, 4000 tons per week, of the manufacture of steel 


| rails, angles, girders, &c., and allowing fully for the small 


more accurate designation of his work, as there is no doubt | 


facturers, but it would not be desirable nor generally | 
Excluding this, the | 





| 


size and variety of orders which necessitate frequent 
roll changing, &c., the estimate would not exceed £6 10s. 
per ton, and for ship and boiler plates £7 per ton. With 
regard to galvanised sheets, the equipment of a suitable 
plant capable of dealing with an output of 3000 tons 
of sheets per week would be a small matter compared 
with the difficulty of training a sufficient number of skilled 
workmen to staff it. The Commissioner’s opinion is 
that the progress of the sheet industry should be one 
of gradual development. Starting, therefore, with an 
output of 100 to 200 tons per week, the cost might be 
put at about £16, and with an increased quantity, say, 
£14 per ton. Malleable iron—rounds, flats, sectional 
iron, &c.—is put down at £6 10s. per ton. 

The Lithgow works, we may state, are situated inland 


| on the Great Western main line, at about 90 miles from 


} 


Sydney. As to this matter, the Commissioner is of 
opinion that the works should be on a site adjacent 
to the seaboard for two reasons :—First, to allow of cheaper 
carriage of ore from the sister States and of suitable coal 
and coke supplies from the northern and southern coal- 
fields of New South Wales ; and secondly, in view of the 
efficient carrying on of a large works it was an important 


| essential that there should be a good supply of labour, 





which, as a rule, is found in New South Wales more 
abundantly near the coast. 

The third subject, namely, cost of plant to meet ex- 
pected requirements, is dealt with briefly by Mr. Paul. 
The magnitude of the Commonwealth’s requirements 
are considered to be such that the industry would become 
one of her greatest, approximating to a turnover of from 
£3,000,000 to £4,000,000 per annum. Apart altogether 
from any consideration of bounty, Australia’s require- 
ments, the report says, demand an iron and steel works 
of such magnitude that economical production would 
be assured, and her geographical position, with the con- 
sequential heavy oversea freightage payable upon imported 
material, has an important bearing on this aspect of the 
question. The Governments of the States, however, are 
the greatest consumers, and the success of a venture 
on a large scale will depend largely on the question whether 
these Governments are prepared to co-operate by drawing 
their supplies from a common centre. Assuming this, 
the expenditure on plant is estimated approximately 
at £1,500,000, but, of course, this would be spread over 
some time, according to the requirements of the Com- 
monwealth. 





THE ENGINEER 





Should Mr. Paul’s recommendation and anticipations 
be realised, the result will affect seriously, though not 
immediately, an important market, not only of the iron 
and steel manufacturers of this and other exporting 
countries, but many of the engineering trades which use 
their materials, for these latter will naturally spring up 
n Australia in consequence of the local supply of their 
chief wants. Of course, the local utilisation of its raw 
material will naturally increase the wealth and pros- 
perity of Australia, and in many ways this increased 
wealth will make her a greater purchaser of general goods 
from this country. This consideration, however, is 
not much consolation to those who will directly suffer by 
the change. 


SHOOTING IN THE NAVY. 

WE discussed in an article in our issue of Feb. 23rd the 
two Blue-books dealing with the tests of gunlayers with 
heavy guns, and the results of battle practice during 
1911 in the Royal Navy. Two further Blue-books, 
bearing on the same subject, reached us too late for a 
review of their contents to be included in the article referred 
to. These were “* Result of Test of Gunlayers with Light 
Quick-firing Guns in His Majesty’s Fleet, 1911,” and 
“Result of Test of Gunlayers from Torpedo-boat 
Destroyers of His Majesty’s Fleet, 1911." We propose 
to discuss these in the following article. 

The first point to be noticed is that whereas a greater 
number of ships took part in the trials than in any year 
back to and including 1906, the number of guns engaged 
was less than in any of these years. This will be seen 
from the figures given below :— 


1903, 1907. 1908. 1909. 1910. 1911. 
Number of ships.. 89 122 lll 104 110 127 
Number of guns.. 1421 1898 1384 1407 1531 1149 


It will be observed that the year in which the figures as 
regards ships are nearest to being comparable with 1911 
was 1907. In that year, though there were five fewer 
ships, no less than 749 more guns took part in the trials. 
Another point worthy of mention is the different numbers 
of rounds fired per ship and per gun in the years in question. 
This will be seen from the following :— 


No. of . a " ‘ 

emai. 1906. 1907. 1908. 1909. 1910. 1911. 
Per ship .. 68.3 76.7 67.6 82.3 48.2 31.0 
Pergun .. 4.28 4.93 5.42 6.08 3.45 3.43 


It will be observed that the number of rounds fired per 
gun in these tests after rising continuously from 4.28 in 
1906 to 6.08 in 1909, suddenly fell off to 3.45 in 1910, 
and was just less than this in 1911, and that whereas the 


number of rounds fired per ship was 82.3 in 1909, it was | 
The firing of 1911 was up to that of | 


only 31.0 in 1911 
1910, though not so good as that of 1909. The alteration 
of the method of scoring ricochets—namely, counting it 
as three-tenths of a hit—which was used with the large 
guns, has been adopted for the smaller guns also, and the 
figures given for the three years mentioned are as follows:— 
1910. 1911. 


1909. 
Percentage of hits to rounds fired .. 50.13 45.19 42.34 


It is explained, however, that the figures for 1911, counting 
a ricochet as a whole hit, would be 45.63, or .44 better | 


than those of 1910, but 4.50 worse than those of 1909. 


The figures for the numbers of hits per minute made | 


by the various guns are also given. They are as follows : 


Hits per Gun per Minute. 
1% 






9. 1910. 1911. 
12-pdr. = + vc we 5.454 5 253 
6-pdr. and 3-pdr. (except Vickers) 4.191 3.651 2 
3-pdr., Vickers : ‘ as ee 6.127 642 


} 
with its smaller guns. It is also noteworthy that the 
Minotaur of the China Fleet, which made the highest 
score with its big guns—9.2 and 7.5—was also first with 
its 12-pounder guns. The shooting of the three vessels 
of the China Fleet is astonishingly good, and may perhaps 
be put down to favourable conditions prevailing at the 
place where the tests were carried out. 

With the 6-pounder and 3-pounder guns—except the 
3-pounder quick-firing Vickers guns—the following results 
were obtained :— 


| 
| 
} 





| Best 











5 ; No. | score | Hits per 
| 2 & Fleet or squadron. PG (hits er Pasecneast 
;o™ — | minute). —- 
| 1 | China.. 4| 90 
2 | Australia... .. .. .. 4 | 5.60 
| 3 | Special Service Tenders .. .. .. .. 8 | 8,41 
| 4 | Home Fleet, 3rd Division, and Cruisers 19 | 9.56 

5 | Mediterranean Pe ee Oar | 7.88 

6 | Home Fleet, 2nd Division, and 2nd | 
| | Cruiser Squadron .. .. .. .. .. 2} 3.51 3.205 
| 7 | Home Fleet, 1st Division, and 1st Cruiser | 
PS SRE EE Te i 2: 
| | Cape of Good Hope ‘ees OP 2 | 3.48 1 
| 9 | 4thCruiser Squadron .. .. .. .. «. 3 | 2.67 1.776 
| | 
| 


Again the fine shooting of the ships in the China Fleet is 
observable, and the large individual score of one of the 
ships in one of the divisions of the Home Fleet—the 
Sapphire—should not be overlooked. 

Just to show the difference between the best and the 
worst results with the various guns, we may add that with 
the 12-pounders the Minotaur—China Fleet—was best 
with 13.23, the Bramble—Special Service Tenders— 
worst with 1.67; with the 6-pounders and 3-pounders 
(not Vickers) the Sapphire was first with 9.56, and the 
Seagull—Home Fleet, 3rd Division, and Cruisers—last 
with no hits out of nineteen rounds fired; and with 
the 3-pounder Vickers the best was the Black Prince 
—Atlantie Fleet and Fifth Cruiser Squadron—with 8.42, 
and the worst the Argyll—Atlantic Fleet and Fifth Cruiser 
Squadron—with 3.57—these figures all indicating hits 
per minute. Some remarkably good shooting was made 
by individual men. Thus Corporal T. W. White, R.M.A.., 
with a 12-pounder on the Minotaur made an average of 
20.45 hits per minute: Lance-Sergeant J. J. Shields, 
with a 3-pounder quick-firer, on the Sapphire, scored at 
| the rate of 18.71 hits per minute ; and Lance-Sergeant 
|S. Inch, of the Hibernia—mHome Fleet, 2nd Division, and 
| Second Cruiser Squadron—made an average of 21.82 hits 
| per minute with a Vickers 3-pounder. 





were the 4in. breech-loaders, the 12-pounder 12 ewt., the 
12-pounder 8 ewt., and the 6-pounder. It will be remem- 
| bered that in 1910 the returns were entirely remodelled, 
and it was impossible to make a comparison between that 
year and those preceding it. However, it is possible to 
| compare the years 1910 and 1911. The comparative 
| numbers of ships, guns, hits, misses and ricochets in the 
| two years are as follows :— 





x g No. of hits. “ 2 = o 
= = aon Zz s Fs Doe 
| ar : z 4 re. oe 

== ~ e = = zo B s 

ov ° Et = - -= = s 

8 : = = S ee =e 2 

oS S r=} S é 3 hs 2 
a = Z. = = a = 
; 1910.. 175 736 1545 171 2131 3347 5.23 42.33 
| 2911.. 190... 823 1818 153 2457 442s 5.38 42.09 

Differ- 

ence +15 . +87 273 18 +326 .. +581 ..+0.15 . 0.29 


The details of the practice made with the various types 











Rounds fire '. Hits. Misses. Percentage of 
5 —_ — 2 5 -—— hits to 
Nature of gun. Direct. Ricochets. rounds fired. 
1910. 1911 — | 1910. 1911 ——— -—_-—- 
1910. 1911 1910. 1911 1910. 1911 
Ce ee eee eee, oe A, RR bot a ee ee = Li jane 

4in B.L. 140 304 62 101 5 13 73 190 46.07 34.51 
12 pdr. 12 ewt. on PV and P VI mountings. . 135 38S 57 195 9 16 69 177 45.56 51.49 
12 pdr. 12 ewt. on PI mountings 1052 | = (1995 386 353 51 31 615 71 39,12 33.09 
12 pdr. Sewt... .. .. oer pein 461 | 5aT 125 196 17 25 319 336 29.96 36.54 
6 pdr. with telescopes .. 192L | = (2001 878 959 82 66 961 976 47.84 48.92 
6 pdr. without telescopes .. 13% 83 37 14 7 2 94 67 29.35 17.59 


Unfortunately, the figures for 1911 are not directly com- 
parable with those of the two preceding years, since in 
it the ricochet only counted three-tenths of a hit. There 
were in all 244 ricochets, and had these been counted as 
full shots, as in the years 1910 and 1909, it is possible 
that, at any rate as compared with 1910, the year 1911 
was not behindhand in the matter of hits per minute. 
The 7.81 hits per minute made with the Vickers 3-pounders 
in 1909 would seem to have indicated phenomenal 
shooting. 

The positions taken by the various fleets in the test 
with the 12-pounder guns are set out in the following 
table, which also shows the number of ships taking part, 
the average hits per minute made by the fleet or squadron 
as a whole. as well as the highest score made by any unit 
of the fleets :— 





Best 








Order No. Hits per 
of. Fleet or squadron. of Gite oer | denne 
merit. ships. minute). | (average). 
1 China . inate ar oe ‘ 3 13.23 9.403 
2 | Home Fleet, 2<d Division, and 2nd 
Cruiser Squadron Ee en eee 9 11.59 
3 i Autos |. Oj. lt. re Bea Ly os 2 6.48 | 
| Home Fleet, 1st Division, and 1st 
| _CruiserSquadron.. .. .. .. .. 3 7.58 5.490 
5 | Home Fleet, 3rd Division, and Cruisers, 21 10.08 308 
6 | Mediterranean and 6th Cruiser 
ee ae eee 2 8. 5.250 
7 | Atlantic and 5th Cruiser Squadron 9 7.55 4.581 
8 | CapeofGood Hope... .. .. .. 1 3.86 | 3.861 
9 | 4th Cr.iser Squadron 4 4.83 | 3.615 
10 | Special Service Tenders .. 6 5.14 | 8.50 
11 | East Indies .. nae 1 3.50 | 3.503 
| 


It is a noticeable fact that the one ship of the East Indies 
fleet which took part—namely, the Highflyer—which 
was first in the tests with its larger, 6in., guns, was lowest 


of guns in the two years are given in .the above table. 
It will be observed that while the percentage of hits to 
rounds fired was lower in 1911 than in 1910 with the 
4in. breech-loaders, the 12-pounder 12 ewt. on P I mount- 
ings, and the 6-pounder without telescopes, it was higher 
with the 12-pounder 12 ewt. on P V and P VI mountings, 
the 12-pounder 8 ewt., and the 6-pounder with telescopes. 

The hits per gun per minute in the two years were as 
follows :— 

Hits per Gun per Minute. 


4in. B.L. 12 pdr. 12 ewt. 12 pdr. 8 ewt. 6 pdr. 
1910 3.63 BO ss ae, meee -+ Se 
1911 2.56 3.51 3.64 6,48 


Here again the 4in. breech-loader shows to a disadvantage 
in 1911. The 12-pounder 12 ewt. is some 9} per cent. 
worse, the 12-pounder 8 ewt. considerably better, and the 
6-pounder about the same. 


INSTITUTE OF CHEMISTRY. 


Tue thirty-fourth annual general meeting of the Insti- 
tute of Chemistry was held at 30, Bloomsbury-square, 
yesterday, Dr. George Beilby, F.R.S., the President, 
occupying the chair. In moving the adoption of the 
annual accounts and the report of the auditors, Mr. 
A. Gordon Salamon, the honorary treasurer, said that 
during the past ten years the membership had increased 
by 331, and the number of registered students had in- 
creased by 204. The Buildings Fund had made good 
progress, but he hoped that the Council would yet receive 
a response from fellows and associates who had not con- 
tributed. Sir William Tilden moved the reception of 
the report of the Council for 1911-1912, and remarked on 
the increase in recognition of the Institute and its work, 


The guns used in the tests from torpedo-boat destroyers | ; ’ é 
| medical men were capable of controlling chemica! labora- 
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and the professional status of its members during che past 
twenty years. Mr. A. Chaston Chapman seconded, and, 
after some comments by Colonel Charles E. Cassal on the 


| action taken by the Institute on behalf of the professional 


interests of its members, the report was duly received and 
adopted. 

Dr. George Beilby, F.R.S., the retiring President, 
then delivered his address. He showed that during his 
period of office (1909-12) the Institute had increased by 
102 members and 86 students, while the number of candi- 
dates for examination during the same period had increased 
by about 20. The scheme for raising a fund for new build- 


| ings for the Institute had made substantial progress, 











and had reached the sum of over £8500 of the £15,000 
considered necessary for the erection of a simple but 
dignified building, suitable for carrying on the work 
of the Institute. Speaking of the prospects of the profes- 
sion of chemistry, he believed that there was plenty of room 
for men of the right stamp, both in educational and indus- 
trial work. The Institute had been able to secure appoint- 
ments for many young members of the profession, and, 
indeed, lately it had been difficult to find candidates 
for appointments offering quite good commencing salaries 
and fair prospects. 

Touching on the difficulties which confront public ana- 
lysts and private practitioners, he referred to the attempts 


| made on the part of certain local authorities to lower the 


status of the professional chemist by offering appoint- 
ments at ridiculous remuneration. The Institute had, he 
said, decided to take a new and somewhat drastic step 
by issuing a notice to fellows and associates advising them 
not to apply for appointments advertised by the metro 
politan boroughs of Lambeth and Wandsworth, both oi 
which at the present time were seeking to appoint a public 
analyst who would be required to provide a laboratory 
duly equipped and a deputy, and to examine possibly 
as many as 2000 samples for £500 per annum, while the 
county of Antrim was seeking to appoint a public analyst 
to examine an indefinite number of samples, almost 
certainly over 800 a year, at a salary of £150. 

The more enlightened municipal bodies realised, con- 
tinued Dr. Beilby, that the proper administration of 
important statutes, such as the Sale of Food and Drugs 
Act, could not be expected unless they succeed in attract- 
ing to their appointments men of competence and integrity, 
and, moreover, men who could hold their own as responsible 
representative officers of their authorities. The Act 
was as much a statute against fraud as in the interests of 
public health, and it must be clearly understood that the 
public analyst was in no way subject to the control of 
the medical officer of health. It was a false notion that 


tories. Very few of them possessed anything approaching 
a competent knowledge of chemistry in any one of its 
branches, and it was astonishing to find Government 
authorities in some of our overseas dominions requiring 
doctors of medicine to supervise qualified professional 
chemists engaged in laboratories mainly devoted to the 
analysis of metals and ores. 

Dr. Beilby then referred to important changes which 
were being made in educational appointments, particularly 
the Chairs of Chemistry at the Royal College of Science, 
Dublin, Oxford University, and University College, 
London, indicating how men who had achieved great 
things were making way for the younger generation of 
chemists. During the past year the Council had, he 
added, instituted a new scheme of lectures, mainly in- 
tended to help registered students and the younger 
members, such lectures being given by acknowledged 
experts in various branches, and illustrating the actual 
work of practice as distinct from purely academic training. 

The President for the ensuing year is Dr. Raphael 
Meldola. 


THE BRAY AND WICKLOW RAILWAY. 


Mr. F. W. Pr, chairman of the Dublin and South- 
Eastern Railway, told the shareholders at the meeting on 
February 14th that the encroaching sea now menaced 
that portion of the line between Bray Head and Greystones 
known as the Rathdown diversion that was carried 
further from the sea in 1889. During the past 
three months an almost unprecedented succession of 
strong south-easterly winds, with unusually high tides 
and an excessive rainfall, have operated with exceptional 
severity on the coast at this point. The line has therefore 
been gradually slewed inwards until it is now 26ft. west 
of its former position. The retaining walls at the foot 
of the cliff have been extended and strengthened. In 
order further to strengthen the position, the Board of 
Trade had given the company power under the Railway 
Regulations Act of 1842, to acquire a strip of land suffi- 
cient to carry the line 35ft. or 40ft. still further inwards. 
This will be under Section 14 of 5 and 6 Vict. Ch. 55, 
which says that the Lords of the said Committee i.e., the 
Board of Trade, may empower any railway company, 
in case of any accident or slip happening or being appre- 
hended to enter upon any lands adjoining their 
railway for the purpose of repairing or preventing such 
accident. Full compensation is to be made to the owners 
and occupiers of such lands, and no land may be perma- 
nently taken without a certificate from the Lords of the 
said Committee. The line between Bray and Greystones 
is watched day and night, and the reason for the decrease 
of £451 in the maintenance of way for the last half-year 
as compared with a year ago was that the labour was 
concentrated on these defence works. The company is 
hopeful that if it cannot get a free grant from the Govern- 
ment, a loan at a low rate of interest will be made. Mr. 
Redmond and several of the Irish members of Parliament 
are supporting the company in its appeals to the Treasury. 





THE Italian army in Tripoli laid a portable railway from 
that port to Ain Zara, and has already begun to build a 
permanent railway in its place. For this purpose it has 
adopted the narrow gauge system which is used in Sicily 
for local lines. The gauge is 37jin. The material and 
rolling stock originally destined for these Sicilian lines 
is thus immediately, suitable in Tripoli. Sundry Italian 


corporations are already proposing to build railway lines 
on their own account in the newly conquered territory. 
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THE TWIN SCREW MOTOR SHIP SELANDIA. 
No. I. 

History in the application of the oil engine afloat 
is being made very fast in these days. It is hardly 
more than a year ago that the 500 horse-power Diesel 
engines of the Vulcanus made a sensation in the marine 
world, and yet to-day we record the putting into 
service of a ship of five times the displacement fitted 
with Diesel engines of five times the total horse-power 

a truly remarkable advance, and one that reflects 
the utmost credit on the knowledge and skill of 
her builders, Messrs. Burmeister and Wain, and the 
courage and foresight of her owners, the East Asiatic 
Company, both of Copenhagen. The company, 
which has been in existence for some fifteen years, 
is a Danish trading company, witli: enormous interests 
in the Kast, such as plantations, &c., and in connec- 
tion with these it runs cegular lines of steamships 
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Fig. 1HYDRAULIC ELECTRIC STEERING GEAR 


from Copenhagen to Japan, Siam, South Africa, and 
even the West Indies. Our cordial thanks are due 
to its directors for their courteous invitation to make 
a trip on the first of their motor fleet, the Selandia, 
from London to Antwerp last week, in order to afford 
us an opportunity of studying the behaviour of the 
ship and her engines. A large party were the guests 
of the company, and were most hospitably enter- 
tained, some leaving the ship at Gravesend, others— 
as many as sleeping accommodation could be found for 
—taking the trip to Antwerp, special arrangements 
being made by the East Asiatic Company for their 
return. Representatives of the Admiralty and the 


superintending engineers of many of the big steam- | 


ship companies were included in the party, and the 
trip was a most enjoyable and, it must be said, a 
most successful one from a technical point of view. 
A run of eleven hours—the time occupied from 
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Gravesend to the Scheldt—was quite sufficient 
to prove that the manoeuvring and handling of the 
engines are all that can be desired, one important 
point upon which the superintending engineer will 
require to satisfy himself, but it was, of course, 
too short a one to prove much as to the continued 
behaviour of the engines. 
the thirty days’ non-stop run of the exactly similar 
Barclay, Curle engine, with which we dealt recently, 
has given us a great deal to go upon in this direction. 
We propose this week to commence with a descrip- 
tion of the ship and the details of the engines of 
the Selaudia, in order that the observations which 


we propose to make next week on the working of | 


the engines during the trip may more easily be followed. 
We would here mention that the idea seems to be 


gaining ground among those who are following up this | 


subject—-supported by Lloyd’s—that the best and 
most generally recognised term for a ship fitted with 








Fig. 2 


internal combustion engines is ‘‘ motor ship,’’ and 
we propose to adopt that term in this instance and in 
the future. It appears to convey what is required, 
even though it is not strictly reasonable. 

The ship herself is one of three sisters, the second, 
the Fionia, being still under construction at the yard 
of Burmeister and Wain, and the third, the Jutlandia, 
at the yard of Barclay, Curle and Co., Limited, of 
the engines of which we have already given some 
particulars in our issue of January 26th. 
ships are 370ft. long by 53ft. beam, with a moulded 
depth of 30ft. and a deadweight capacity of 7400 tons. 
The general appearance was well shown in the illus- 
tration on page 208 of our issue of February 23rd, 
and if the Selandia only had a good fat funnel between 
the fore and main masts she might be a handsome 
looking ship, for we must admit that we have not yet 
managed to accustom ourselves to the funnel-less 
ship. It really looks as if some new colours would 
have to be invented for painting hulls to take the 
place of the endless devices, starrings, and strippings 
which at present make the funnels so largely the 
distinguishing marks of the various liners. However, 
putting aside this more or lvss wzsthetic side of the 
question, the ship must be said to be a fine one of her 
type—a passenger-cargo ship. She is fitted with 
‘ wireless,’ and the cabin arrangement is on quite an 
exceptional scale and plan for a ship of her size. 
Imagine, for instance, a two-berth cabin, 12ft. by 
12ft., with a large marble-topped wash-basin in a 
sort of aleove—none of your folding lavatories—a 
writing table, and a bathroom attached to each pair 
of cabins. The berths are on the railway sleeping car 
pattern, a settee during the day, the back folding 
down and forming a wide and luxurious berth at night. 
The saloon is designed and decorated artistically, 
| and has a domed roof some 12ft. high; a large ladies’ 
saloon leads out of it. 





We think, however, that | 





All these | 


All the deck auxiliaries are electrically driven, 
even though a donkey boiler is fitted on board for 
heating the ship. The only one of these auxiliaries 
which we propose specially to notice is the Hele-Shaw- 

| Martineau hydraulic-electric steering gear, which 
we have more than once referred to as holding out 
good hopes of affording a solution of the question of 
steering motor ships, and which we have been closely 
following since the paper on the subject read at the 
meeting of the Institution of Naval Architects last 
spring. The gear is shown in the illustration, Fig. 1, 
and we may, perhaps, remind our readers that it 
| consists of a continuously running electric motor, 
which drives a multiple-ram variable stroke rotary 
pump, which communicates with two hydraulic 
rams connected to the tiller. The movement of the 
wheel on the bridge varies the stroke of the pump 
from zero, when, of course, the rams are stationary, 


|tomaximum. The chief difference between the opera- 


—THE STARTING AND REVERSING GEAR 


tion of this gear and that of an ordinary steam stcer- 
ing gear strikes us as being due to the fact that the 
| motor is always running, and hence immediately ready 
| to get to work on the tiller at the very slightest move- 
ment of the wheel, while the steam engine is stationary 
jand the wheel has to be moved far enough to admit 
steam enough to overcome the inertia of the engine, 
and this amount of movement might give more helin 
than necessary if only a very small deviation in the 
ship’s course were called for by the necessities of 
navigation, and tend to result in a series of move- 
| ments across the actual course set out by the navi- 
| gator. There is, too, for the same reason, a consider- 
ably greater lag between the movement of the wheel 
| and the actual movement of the tiller, as was shown 
in the paper before the Naval Architects, where 
| experiments in connection with this point carried out 
|on the s.y. Albion were described. That these two 
| factors have an appreciable effect on the handiness 
| of the ship we cannot but believe, as, in conversation 
| with the pilots and the officers in charge of the ship, 
this feature was strongly emphasised by them ; 
of course, this handiness refers both to the quickness 
'of the boat in answering to the movements of the 
wheel and to the quickness of the engines in getting 
away and reversing, so that the combination really 
does seem to result in a handier ship than the ordinary 
steam-driven, steam-steered one. However this may 
| be, the gear does meet an actual need. Whether the 
claim that it is also more economical than the steam- 
| steering gear, in spite of the fact that it is always 
}running while the steam gear is not, would appear 
|to require some demonstration by actual figures, 
'though, in view of the notorious extravagance of 
| steam-driven deck auxiliaries and figures as to the 
| horse-power required for the new device, we are quite 
| prepared to be convinced. We have the greater 
confidence in discussing this gear at some length 


| 
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in view of the fact that the Orama, the latest of the 
Pacific liners, has just returned from a voyage to 
Australia and back, on which we learn that this gear 
was used for a distance of some 21,000 miles, and 
on being dismantled has been found to show no 
appreciable signs of wear, while unofficially we gather 
that those responsible are amply satisfied with the 
experiment in every way. To revert to the Selandia, 
it is a source of some satisfaction to note that, though 
the credit for the ship and the main engines must 
be given to our friends on the Continent, the whole 
of the steering gear, both as to inception and manufac- 
ture, is British, Messrs. Hastie and Co. being the 
manufacturers. 

Although the whole of the ship and her cabin 
and deck arrangements are so interesting, the cream 
in this case is at the bottom, that is, in the engine- 
room. The propelling machinery—see illustration, 
page 254—consists of a pair of four-cycle, eight- 
cylinder, single-acting, reversible Diesel engines 
driving twin screws ; and here we would interpolate 
a word as to the builders’ choice of the four-cycle 
engine instead of the two-cycle, in spite of the pre- 
ference which is apparently shown for the two-cycle 
engine by many of the Continental builders. Their 
sentiments in the matter are exactly those expressed 
to us by the Nederlandsche Fabriek, namely, that for 
the present they prefer to keep to the type of which 
they have most experience, in which they feel most 
confidence, and which is the least likely in their 
experience to give trouble ; and in this we must say 
we are most heartily in sympathy. A big failure at 
this stage of the history of the marine motor would do 
immense harm, and put back the hands of the clock 
for years. The Selandia’s builders point out also 
that there is not a great deal to be gained by using 
the two-cycle, as the power per cylinder is not large 
and the present engine-room is the shortest that 
could be adopted in order to obtain the minimum 
tonnage measurement, so that, even if a four-cylinder 
two-cycle engine were shorter, they could gain nothing 
by it in this direction. The builders claim, too, that 
they can show a saving in fuel of 20 per cent. over a 
two-cycle engine, which, even though it were less, 
which we venture to think is the case, would be an 
important set-off against the rather higher cost 
of the four-cycle engine. On mechanical grounds 
we are not at present prepared to argue the point, 
but we think that the commercial reasons given for 
the builders’ choice are cogent. 

There are several very interesting features about 
the engine, more particularly with regard to the 
reversing gear, which is, of course, the,only place 
where much originality is to be looked for in a Diesel 
engine at the present day. The cylinders are arranged 
in two groups of four, with the cam shaft driving 
gear arranged between the two groups and inside 
the casing. The means selected for driving the cam 
shaft is a modification of that used in the Vulcanus 
with the points which we there criticised eliminated. 
Worm or skew gearing is objected to on the score 
of friction, though it is used on the vertical reversing 
shaft, which, of course, only runs occasionally, and 
is thus unimportant. Though we are not quite sure 
that we can entirely agree with the objection, as the 
efficiency of a well designed worm gear working under 
good conditions may be as high as 96 or more per 
cent., while that of the present arrangement of two 
pairs of spur gears and two extra shafts and the 
coupling-rods is not likely to be any higher—if, 
indeed, as high—it is certainly curious that the two 
firms building marine Diesel engines who do not use 
the worm drive—Burmeister and Wain and the 
Nederlandsche Fabriek—are firms who were and are 
builders of marine steam engines, and who therefore 
are intimately acquainted with marine practice and 
requirements, while several of the firms who use 
the worm drive are only acquainted with marine 
work in so far as they have built some Diesel engines 
for marine purposes without previous steam or marine 
experience. At all events, in this engine the two to 
one reduction for the cam shaft is provided by two 
pairs of spur wheels, first a cast steel one on the 
crank shaft, giving a reduction of 7-5, with a cast 
iron one on a short piece of parallel shaft, which is 
fitted with a crank pin at each end ; these pins carry 
coupling-rods which drive another pair of crank 
pins on a similar shaft in the upper part of the casing. 
In Fig. 3, which is a diagram of this gear, all the reduc- 
tion is shown in one pair, though this is not actually the 
case. The final reduction is obtained by a spur wheel 
on this upper shaft which engages with another on the 
cam shaft, which runs along the front of the engine 
below the level of the bottom of the cylinders. Thus, 
not only are the coupling-rods much shorter than 
in the case of the Vuleanus—where they were driven 
by excentrics on the crank shaft, coupled to a shaft 
at the top of the cylinders—and so less liable to whip, 
but they also run at five-sevenths of the speed of 
the crank shaft, which again helps in that direction, 
while the gear wheels are enclosed. In justice to 
the Nederlandsche Fabriek, of whose marine Diesel 
work we must admit we are admirers, it must be 
said that their new engines will, it is understood, 
be on somewhat similar lines to those under discussion. 

Another point in which the arrangement differs 
from that of the Vulcanus is that there is only a single 
cam shaft with a double set of cams upon it, one set 
for ahead and the other set for astern, the cam 
shaft sliding longitudinally to bring the required 





set of cams into operation, as in the Normand engines. 
The method of sliding this shaft and disengaging 
the rollers from the cams, to allow it to move, is 
very pretty indeed, though it introduces a second 
shaft along the front of the engine having eight 
long crank pins upon it; but this will probably be 
cheaper than the second cam shaft. Each crank 
pin on this secondary or weigh shaft, as it may be 
called, carries four short links, each attached to a 
pin on the foot of one of the valve rods, close to the 
roller, as shown in Fig. 3, to hold the lower end of 
the rods in position while suspended from the rockers 
above. This weigh shaft can be rotated through 
almost a complete revolution by a little compressed 
air reversing engine on the starting platform, through 
a vertical shaft fitted with a worm gear with ball 
thrusts at each end, the arrangement being exactly 
like the all-round gear of a steam engine. except that 
the weigh shaft cannot make a complete revolution 
—which, of course, in a steam engine is so useful 
for warming up. It differs also in that in both 
ahead and in astern gear the cranks point inwards 
towards the cylinders, the valve rods being thus 
held by the little links over the centre of the cam 
shaft, and so the rollers are in position to be operated 
by the cams. The neutral or stop position is obtained 
by a half revolution of the weigh shaft. This makes 
the crank arms point outwards from the cylinders, 
and thus the valve rods are swung out clear of the 
cams and receive no motion from them. This deals 
with the disengagement of the rollers from the cams ; 
the sliding of the cam shaft is effected by the con- 
tinued rotation of the weigh shaft. A roller carried 
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on a pin fixed in a sleeve fitted between two collars 
on the cam shaft travels in a single incline cam path 
cut in the periphery of a cast iron drum mounted on 
the weigh shaft, shown in Fig. 3, and which can also 
be seen in the centre of the weigh shaft in the illus- 
tration, page 254, the incline meeting the roller when 
the cranks near their outer position—that is, when the 
rollers are off the cams. Thus, as the weigh shaft 
continues to revolve, the incline travels round and 
moves the pin, and the cam shaft longitudinally just 
far enough to shift one set of cams out of the line of 
the valve rods and put the other set in line. The 
whole cycle of operations is :—Weigh shaft revolves, 
rollers swing clear of cams, cam shaft slides along, 
rollers replaced on cam—a delightfully simple and 
straightforward series of movements of a nature 
that will please the steam marine engineer, because 
they will seem familiar to him. The gear, however, 
consists of a large number of small moving parts, 
though the movement of each is very slight when 
the engine is under way, consisting only of oscillations 
corresponding to the lift of the cams. 

In order that the complete operation of reversing 
may be more clearly described and followed, we will 
deal now with the fuel pumps and their appurten- 
ances, which are grouped together on the front of the 
engine facing the engineer—Fig. 2. Only two 
pumps are fitted, one supplying fuel to each group 
of four cylinders. In case of the failure of one of the 
pumps, the other can be switched over to supply all 
eight cylinders. In view of the duplication of so 
many of the auxiliaries, we were rather curious 
to know why a single pump was adopted for four 
cylinders, in place of a separate pump for each 
cylinder, when a breakdown of one pump would 
only disable one cylinder instead of four, and it was 
pointed out that with four such small pumps, it is 
almost impossible so to adjust them that they shall 
all deliver exactly equal quantities of fuel, and failing 
that, the mean effective pressures would vary in the 
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different cylinders, which would militate against 
good running; we can, therefore, well understand 
the advantage of the single bigger pump, which 
is at the same time easier to construct, provided that 
the method of distribution of the fuel actually adopted 
is no more irregular than the four separate pumps. 
The different lengths of piping from a single pump 
to the various cylinders would, of course, cause an 
inequality in the fuel supply which actually reached 
the valve. In order to overcome this, an adjustable 
choke diaphragm is fitted in each pipe, which 
raises the pressure to about twenty atmospheres, and 
this arrangement is found in practice to be sufficient 
to neutralise the difference in friction or resistance 
in the pipes, and to ensure an even supply to all 
the cylinders. In short, the steam experience of 
the builders led them almost naturally to follow 
that practice—a single feed pump and check valves 
on each boiler to even up the feed. The regulation 
of the amount of oil delivered by the pumps for 
varying the speed of the engine is obtained in the 
usual way by holding up the suction valve of the 
pump for a greater or less portion of the stroke of 
the pump. A very neat locking arrangement is 
provided on the auxiliary hand pump which is fitted 
on each pump, which allows of the hand pump being 
put into immediate action to fill the oil pipes with 
oil right up to the pulveriser before starting. ‘Lhe 
fuel pumps are driven by rocking levers off the 
first intermediate gear reduction shaft, and project- 
ing through the casing, and we were very much 
interested to notice that an auxiliary lever above 
one of these and driven off the crosshead of the pump, 
carries an Aspinall governor of the well-known steam 
engine type, which surely many must have thought 
would live and die with the steam engine—extremely 
efficient though it is. However, there it is and when 
thrown into action by an acceleration it shuts a 
valve in the fuel pump discharge pipes for only a 
single revolution, if the acceleration is sufficiently 
reduced. We were informed that in tests made 


| under load in the shops it worked perfectly, coming 


into operation at about ten revolutions above the 
normal and not allowing the revolutions to drop 
more than ten to fifteen below the normal. As the 
action of this governor is so quick that the whole 
operation of shutting and reopening the valve can 
be carried out in a single revolution of the crank 
shaft, if the governor is driven at cam shaft speed, 
and as it acts close up to the cylinders without the 
intervention of long passages or any constriction, 
and as it acts on all eight cylinders simultaneously 
—or, rather, on all cylinders in the course of two 
revolutions—it is, at all events, possible that this 
may prove to be a final solution ot this difficult pro- 
blem, and we shal} be very much interested to see 
whether the action will be quick enough in all cases 
to allow the engine to pick up again after having 
been cut off, when the propeller is suddenly and deeply 
re-immersed—that is, of course, only in really bad 
weather. We certainly think that it affords greater 
promise than any form of rotary governor, which 
is much slower in coming into action either way. 
Relief valves are, of course, fitted on the discharge 
side of the pump. They act when the governor 
valve is closed and prevent damage. The latter 
valve can also be shut by hand to stop the engines, 
and the fuel pipes are then left fully charged with 
oil for the next start. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of ovr 
Correspondents.) 





THE SOFTENING OF WATER. 


Sir,—I should be glad if you would give me an opportunity 
of correcting one or two of the errors made by * Inquirer” in 
his letter of the 27th February in your journal. 

In the first place, I do not acknowledge the existence of any 
practical objections to the use of “* Permutit,” as ‘* Inquirer ” 
should be able to see clearly from my last letter ; also as I have 
had a great deal of experience with the older methods of water 
softening 1 am well aware of all the theories that ‘‘ Inquirer” 
refers to. 

With regard to the high concentration which it has been found 
possible to obtain with water treated with the “ Permutit ” 
system, I can only say that I have given the facts as I have 
received them, and while I am quite willing to admit that a water 
similarly treated by the lime and soda system would give most 
unsatistactory results if used for steam generation, there is no 
doubt whatever that water treated by the ‘‘ Permutit ” process 
is absolutely satisfactory. 

I should like especially to correct one error that “‘ Inquirer ’ 
has made. He appears to think that the boiler in question 
was using & water containing 12 per cent. of sodium carbonate. 
What I wish to make clear is that the concentration of the 
sodium salts in the boiler water was raised to 12 per cent. 
before the boiler was blown down. 

It follows from this that the second objection that ** Inquirer ” 
raised, viz., that most waters treated by the ‘ Permutit” 
system contain sodium bi-carbonate in corrosive quantities 1s 
disposed of by the fact that after a few hours’ working the con- 
centration of the soda in the boiler water is raised to a figure at 
which it is no longer dangerous. In the case of the lime sodu 
process it is otherwise, as in most instances a slight excess of soda 
is added to the water, probably only a fraction of a grain per 
gallon, and as this excess slowly accumulates in the boiler it 
requires some time to reach the figure of 7 grains per gallon. 
During the whole of the period required for concentration the 
soda would be exercising a corrosive action on the boiler. It is 
surely, therefore, much better to work a boiler with a water 
originally containing a sufficient amount of soda entirely to 
prevent any possibility of corrosion from the outset. 

I notice that ‘‘ Inquirer ”’ objects to my statement that water 
containing more than 7 grains per gallon of sodium carbonate 
shows no corrosive action at boiler temperatures. I am quite 
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well aware of all the theories that have been advanced by various 
chemists and engineers on corrosion, but I should like to point 
vut that water such as that supplied by the ‘ Permutit ” pro- 
cess has never yet been experimented on by any of these gentle- 
men in this country ; consequently the only information avail- 
able that is of practical value is information that has been 
obtained by German chemists and engineers. 

The objections that have been raised from time to time by 
* Inquirer”? and other chemists and engineers are purely 
theoretical and have no practical value whatever. 

1 am afraid that I must dispute ‘ Inquirer’s ” statement that 
natural waters containing sudium bi-carbonate give trouble 
from corrosion, a8 my Own experience in this respect has been 
that such waters are not only more easy to treat than waters 
containing permanent hardness, but that the results obtained 
by treating them are more satisfactory. I have personally 
superintended the adjustment of several lime and soda machines 
treating such waters and have never failed to get satisfactory 
results. 

With regard to the soda in the boiler water attacking the seams 
of the boilers, this in my opinion is a fallacy, as 1 have had 
several cases brought before my notice in which it was stated 
that the soda in the water had penetrated the seams of the 
boilers and formed a large accumulation of soda on the outside 
of the boiler shell. This accumulation, however, on analysis 
proved to be a mixture of sodium sulphate and chloride and a 
small amount of magnesium sulphate, and I may say that in no 
cases have I found more than mere traces of sodium carbonate 
in the accumulation. I am inclined to think that the penetra- 
tion of the seams is due in the first place to some corrosive salt, 
such as magnesium chloride. This salt may not be present in 
the water, but it is quite conceivable that it may be formed by a 
reaction taking place at the high temperature ot the boiler water 
between some magnesium salts and sodium chloride which is 
invariably present; the magnesium chloride formed by this 
reaction being afterwards split up into magnesium hydrate and 
hydrochloric acid. Assuming that such «@ series of reactions 
might take place it is obvious that it is possible to prevent such 
corrosion by entirely eliminating the magnesia from the water. 

As the * Permutit ”’ process 1s the only process which up to 
the present time has proved capable of doing this, it appears to 
me that this is the only process which can safely claim entirely 
to prevent corrosion. 

As very few trials have been made in this country with the 
‘ Permutit ” process on boilers up to the present time, 1 would 
suggest to “ Inquirer” that it would be better to wait a short 
time and see the results that are actually obtained, than to 
criticise the system at the present moment from a theoretical 
standpoint. 1 should be happy at any time to supply him with 
the results of such trials. 

I must thank you for your courtesy in giving me this oppor- 
tunity of replying to the various questions that have been raised. 

London, March 5th. H. J. W. 


Sir,—We are glad to observe that your correspondents 
“H.J.W. and “ inquirer ” have now joined issue regarding the 
feature of the ** Permutit ”’ treatment, which, in our opinion, is 
the crux of the whole question. We refer, of course, to the 
formation of alkali in the treated water, which apparently must 
inevitably result from the treatment when applied to English 
waters, in consequence of the conversion of the carbonates of 
lime and magnesia into carbonate of soda by the action of the 
* Permutit.”” We cannot agree with ‘‘H. J. W.” when he says 
that sodium carbonate in the treated water is unlikely to pro- 
duce any harmful effect ; on the contrary, our experience, which 
is principally in connection with water used for boiler feeding, 
goes to show that considerable damage to fittings, &c., is caused 
by sodium carbonate in the feed water in quantities far smaller 
than that mentioned by your correspondent. We have several 
cases in mind at the moment where the amount of sodium car- 
bonate present in the water at the start certainly did not exceed 
15 grains to 20 grains per gallon. The trouble in all these cases 
was the exceedingly short life of the boiler fittings, constant 
leaking of seams and joints, and in some cases actual pitting 
of the boiler shell. As far as we have been able to ascertain, 
trouble of this sort may be looked for with practical certainty 
whenever the amount of soda in the water exceeds 100 grains 
per gallon. It appears from the correspondence that water 
treated by the “ Permutit ” process is not radically different in 
chemical composition from water treated in an ordinary softener 
by means of soda alone, no lime being used. The process thus 
excludes the lime treatment for the elimination of carbonates, 
and this to our mind is a disadvantage, as the lime product is 
insoluble and the formation of residual soda is avoided. 

London, March 5th. Warts, FincHAM AnD Co. 


Sir,—I have read with interest your correspondence on the 
softening of water by the “* Permutit ” process, but no discussion 
seems to have been raised as to the suitability of the ‘‘ Permutit ” 
process for the softening of drinking water. As now-a-days 
water companies are seriously considering the problem of soften- 
ing water for domestic purposes, the suitability of any process 
for this purpose is of vital importance. It seems that if a water 
containing temporary hardness is treated by the “ Permutit ” 
process, an equivalent amount of sodium carbonate is left in 
solution to the amount of calcium or magnesium carbonates 
originally in the water. I take it, therefore, that the ‘ Per- 
mutit ’’ process is quite unsuitable for the treatment of water 
for domestic purposes, as the sodium carbonate left in the water 
would, if used for brewing tea, extract the tannin from the leaves 
and so render it both unpleasant and bad for drinking. 

I agree with ‘ Inquirer”? that “ Permutit”’ treated water 
must be unsuitable for boiler purposes, as the sodium bi-car- 
bonate left in solution will be on boiling converted into sodium 
carbonate, and the liberated carbonic acid gas is bound, sooner 
or later, to cause serious pitting of the boiler plates. I take it 
that the successful results claimed by “‘H. J. W.” must be with 
waters containing very little or no temporary hardness in the 
original water. Besides these objections, the cost of treatment 
by the “ Permutit ’’ process seems to be out of all proportion 
to the extra advantages gained. I know of lime and soda plants 
working for years reducing the hardness of the water to 5 deg. 
Clark, with no scale resulting in the boilers, even of the water- 
tube type. The cost of treatment by the lime and soda process 
is exceedingly low, whereas the cost of treatment by the “‘ Per- 
mutit ” process is about eight times as much for temporary 
hardness, and twice as much for permanent hardness, with the 
extra objection of having to stop the plant for a considerable 
time for regeneration purposes, or else having to go to a very 
considerable expense of putting down a duplicate plant. 

If the water to be softened, moreover, is dirty it has to be 
filtered in a separate plant to remove every trace of suspended 
matter before it can be treated by the ‘‘ Permutit ” process— 
another extra expense. Although it seems to me a very pretty 
process, there are too many serious objections to its use for 
chemical purposes, Works CHEMIsT. 

March 5th. 


THE EFFECT OF PRESSURE ON THE TRANSMISSION 
OF HEAT, 
_, Sin,—Referring to your leading article in to-day’s issue of 
[ur ENGINEER upon the effect of pressure on the transmission 
of heat, the subject of Mr. O. M. Row’s paper read before the 
Institution of Heating and Ventilating Engineers, I was ex- 
tremely interested in your remarks, and perhaps my interest 
will be easily explained when I say that before the test referred 
to in Mr. Row’s paper was made, and after a small preliminary 
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test, sufficient to show the same phenomena, I suggested to Mr. 
Row the following as a solution, and persuaded him to insert it in 
his paper. The solution I offered after very careful considera- 
tion of the whole matter is one that I do not think requires a 
brilliant intellect to arrive at; in fact, it almost thrusts itself 
upon you. Let me state a case as illustration. Let us imagine 
we have a vertical cylindrical casing and inside this a plain 
round tube; the tube is connected top and bottom to a tube 
plate to which is attached a cover so that the steam may be 
passed through the tube and water passed through the casing 
surrounding the tube. Suppose the water enters the bottom of 
the casing and passes out of a pipe at the top of the casing, and 
let the end of this pipe be closed by a weight or loaded valve 
arranged so that additional weights may be placed on the valve 
to give any desired pressure on the water passing through the 
casing. The apparatus thus described, let steam & maintained 
in the tube at 100 lb. pressure, the steam entering the top and 
passing out of the bottom, in the form of water of condensation 
through a trap or cock ; let water at any fixed temperature be 
pumped through the casing and allowed to escape from the 
before-mentioned pipe, but without any loaded valve or weight 
to obstruct its flow or set up any pressure on the water. Now 
suppose a temperature be fixed at which the water shall escape 
from the outlet pipe and the pump be regulated so as to give 
this temperature ; we have now a known quantity of water, a 
known inlet and outlet temperature, and these inlet and outlet 
temperatures are to be kept constant. Let us now place a 
weighted valve on the outlet pipe and so produce a certain 
pressure on the water, when we shall see that the result of doing 
this is that the temperature of the water flowing through the 
outlet drops ; we then reduce the quantity of water until the 
outlet temperature is again at the fixed amount, and then we 
place an additional weight on the valve and the temperature of 
the water drops again; we again reduce the quantity of water 
until the outlet temperature is as before, and so on, until the 
weights on the valve are such as to produce the same pressure 
on tne water as the pressur, of the steam in the tube, after which 
no piling on of weights will reduce the temperature of the water 
flowing from the outlet. Now for the explanation. The steam 
in the tube is exactly the same, the water is practically the same, 
the pressure is different ; what influence can the pressure have 
on the water side of the tube that will affect heat transmission 
and that will cease at a certain point, t.e., where it is equal to 
the pressure of the steam ? Obviously it ceases at the pressure 
at which the steam in the tube cannot make steam from water, 
or, in other words, if we imagine the steam tube to be a long one 
of small diameter, the temperature of the steam at the top will 
be that due to 100 Ib. pressure, and the temperature of the con- 
densed water at the bottom will be, say, 220 deg. Fah.; it will 
thus be impossible for the surface of the tube to produce any 
smal! bubbies of steam, even at the top of the tube, but as the 
water pressure is lowered more and more of the tube surface is 
capable of producing minute globules or bubbles of steam on 
the water side, which are, of course, instantly condensed 
but constantly replaced by new ones. Now, as soon as 
a film of water in contact with the heating surface reaches 
the temperature of steam at the pressure at which the 
water is maintained it is changed into steam, and at the 
moment of this change its demand for more heat is so sudden 
and so great that the water side of the plate is robbed of heat, 
which results in a greater flow of heat through the tube surface 
from the steam side to the water side than is the case when water 
is in contact with the water side. This is my solution, and I 
think your readers will acknowledge it to be a fairly obvious one. 
I trust I have not transgressed too much upon your patience 
your space. ArTHUR H. TWE its. 
Manchester, March Ist. 


or 


THE STABILITY OF SHIPS. 


Srr,—In answer to Mr. Ruthven’s letter in your issue of Feb- 
ruary 23rd, I am pleased that my article, “‘ A Further Note on 
Approximate Stability,” has attracted the attention of a sea- 
going devotee of naval science. If he will kindly refer to it 
again he will see that the range of 374 is accompanied by a very 
high GM—about one-twelfth of the breadth, or enough for a 
medium-sized sailing ship—while that of 524 deg. for the same 
vessel corresponds with a GM height about half as large again. 
The explanation is that .6 B and .4 B are somewhat extreme 
cases, and that to provide the conditions desired by Mr. Ruthven 
the depth-to-breadth proportion should be kept well within 
them. The passenger vessel which rolled to 47 deg. was probably 
a relatively deep one or one with deck erections of more than the 
+ L assumed in the construction of the curves. A shallow vessel 
with GM = 5 B would not roll so far; the rolling begins to be 
damped as soon as water comes over the side, and this occurs 
at a smaller angle in a shallow vessel than in a deep one. I am 
not sure that curves of stability are wanted in the chart room. 
The information can and should be given in a more suitable 
manner. In the meantime it is desirable that the question of 
limits of GM and range be further considered, and that actual 
observation should join hands with theory in providing bases 
of measurement of stability for the circles interested both afioat 
and ashore. In conclusion, I should like here to point out that 
the figures .183, .266, &c., mentioned in the article of February 
23rd, as ‘‘ taken from the tables,’ are in terms of the half- 
breadth, not of the breadth. ARTHUR R. LIDDELL, 

March 3rd. 


A LARGE SAVING OF COAL. 


Sir,—In a recent issue of your paper there appeared, on 
page 165, an article describing a system of employing steam 
whereby a very considerable economy in fuel was effected 
within the works of the British Xylonite Company Limited, 
at Manningtree. 

This system, I note, was attributed to a Mr. R. W. Weekes, 
consulting engineer, but I should like to point out that a similar 
plant was installed within the works of the Tharsis Sulphur and 
Copper Company, Limited, at Cardiff, in the latter part of 1909 
and the early part of 1910, with results in no way inferior to 
those given. 

Since the system is fully covered by Letters Patent No. 26,686 
of 1909 in my favour, I shall be glad if you will insert this in your 
next issue to prevent its further adoption without knowledge 
of my claims in the matter. 

M. C. Dunsmore. 

Stirling, February 29th. 


THE “ CIVILS’” EXAMINATION. 


Str,—May I bring to your notice the following question 
which appeared in the recent A.M.I.C.E. examination, and 
seems to be somewhat ambiguous :— 

Applied Mechanics, No. 7.—In a windmill the wind is blowing 
at twenty miles per hour, the plane of the vanes is perpendicular 
to the direction of the wind, the vane circle is 6ft. diameter. 
If the efficiency is 30 per cent., find the useful horse-power. 
Weight of air, 0.086 Ib. per cubic foot. 

Surely it is quite impossible to determine the horse-power of 
the windmill unless some additional data regarding the size 
of the vanes is given. A question of this type may cause 
serious difficulty to a well-prepared candidate until he realises 
the impossibility of solution. 

A. Kiemin Scumipt, A.C.G.I., B.Se., Hons. 

London, 8.W., February 19th. 
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AN IMPROVED STOP VALVE. 


Srop valves with renewable seatings possess obvious 
advantages over those in which the seating forms part of 
the body, but unless it is possible to remove the seating 
and renew it when necessary without disconnecting the 
valve body from the pipes, one of the advantages of renew- 
able seatings is lost. Messrs. J. Blakeborough and Sons, 
Brighouse, are introducing into this country Dikker’s 
patented valve, which possesses the advantage that the seat 
may be taken out and renewed by simply removing the 
valve cover while the body of the valve remains in its 
working position. The accompanying illustrations repre- 
sent sectional views of a globe valve constructed in accord- 
ance with this patent, from which it will be seen how the 
joint between the seat and the valve body is kept steam- 
tight, the joint of the cover flange lying in the same plane 
the seat is retained firmly in position. Another feature of 
this type of valve which is claimed to adapt it to specially 
hard wear is that the steam is distributed evenly around 
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THE DIKKER STOP VALVE 


the stopper, thereby preventing uneven and premature 
wear, such as is known to occur in valves in which the 
steam passing through impinges on the side nearest the 
outlet branch. This is particularly noticeable in cases 
where the velocity of the steam is high and in valves sub- 
ject to frequent shocks, like feed valves, &c. In the valve 
under notice it will be observed that the pressure is evenly 
distributed upon the whole bearing surface of the stopper 
and seat, the egress for the steam being provided by two 
passages formed diametrically opposite to each other, 
which afford full area through the valve body. By keep- 
ing a few spare seats and stoppers in stock no prolonged 
stoppages owing to leakage should be necessary, as a leaky 
seat can be taken from the valve, re-ground and replaced 
at leisure without interfering with the steam joints. 
These valves are made suitable for all duties; for super- 
heated steam they are made in cast steel with nickel work- 
ing parts, and in cast iron with gun-metal working parts 
for saturated steam and water, in solid bronze for marine 
work, and in cast iron with aspeciallly hard lead seat for 
chemicals. 





Tue Society or MopEL AND EXPERIMENTAL ENGINEERS.— 
The Society of Model and Experimental Engineers will hold its 
thirteenth annual conversazione and dance on Saturday, March 
16th, at the Caxton Hall, Victoria-street, Westminster, S.W. 
The majority of the engineering models exhibited at this con- 
versazione will be in motion. A wide range of tools of service 
to amateur engineers will be displayed by well-known firms. 
There will be demonstrations of wireless telegraphy and of turn- 
ing, screw-cutting and other mechanical processes. Further 


particulars may be obtained from the secretary, Mr. Herbert 


G. Riddle, 37, Minard-road, Hither Green, London, 8.E. 


Tue Royat Mai Stream Packer Company’s s.s. Desna.— 
The Royal Mail Steam Packet Company has at present under 
construction by Messrs. Harland and Wolff, Limited, Belfast, 
three large twin-screw steamers, named Deseado, Demerara, 
and Desna, for the passenger service to Brazil and the river 
Plate. The third of this new class, the Desna, was launched on 
the 2nd inst., and her dimensions are as follows :—Length, 
517ft. 3in.; breadth, 62ft. 3in.; gross tonnage, about 11,200 
tons. The first-class dining saloon, which is on the awning deck, 
and seats 120 persons at small rectangular tables, extends the 
full breadth of the vessel. The first-class smoking-room is on the 
bridge deck. At the after end of the smoking-room is a verandah 
fitted with small tables and chairs of teak. The first-class 
lounge is at the forward end of the bridge deck, and has a large 
skylight overhead and teakwood windows arranged in pairs 
The first-class state-rooms on the bridge deck are arranged in 
single and two-berth rooms. All have cot bedsteads with no 
upper berths. Communicating doors are fitted between each 
alternate pair of state-rooms. There are also state-rooms on 
the awning deck arranged in two and three-berth rooms on the 
tandem principal, so as to give daylight and natural ventilation 
to each room. Every first-class cabin has an electric fan. The 
first-class stairways and entrances are forward and aft of the state 
rooms on the bridge deck. The intermediate dining saloon is 
on the awning deck aft. The state-rooms for the intermediate 
class of passengers are arranged in the poop and are comfortably 
fitted, each cabin being provided with an electric fan. The 
third-class general room, also the smoke-room, are in the steel 
house on the awning deck aft. The third-class saloon is situated 
on the main deck amidships, and will seat a large number of 
passengers. ‘The third-class shelter is under the forecastle, and 
is fitted with wood-sparred seats. There are barber’s shop; 
purser’s and doctor’s rooms and surgery in convenient situations. 
The Desna will carry a large quantity of cargo, having holds 
insulated for the conveyance of chilled or frozen meat. There 
are also compartments insulated for dairy produce and fruit. 
The vessel will have a complete installation of electric light and 
submarine signalling apparatus. ‘The engines are arranged on 
the “‘ balanced ”’ principle. 
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STUART-STREET POWER STATION, MAN- 
CHESTER. 


By the courtesy of Mr. S. L. Pearce, chief electrical engi- 


natural draught towers, which are capable of dealing with | 


| 1,260,000 gallons per hour, has been provided for the tur- 
bines mentioned below. 
| Although the second engine-room was originally planned 


neer to the Manchester Corporation, some 150 members | for extensions with reciprocating engines, Mr. S. L. Pearce 


of the Manchester Association of Engineers recently paid a 
visit to the Corporation’s electricity station at Stuart- 


| decided to instal steam turbines, and by so doing will be 
| able to get in some 32,000 kilowatts of steam turbine plant 


street, over which they were conducted by Mr. Pearce and | in place of only 7500 kilowatts if reciprocating engine 
sets had been used. i 


his assistants. At this station three-phase alternating cur- 
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The first order for a turbine was given 
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by hand through a wooden handled lever and bevel gear- 
| ing, the first driven spindle being taken to the top of the 
| machine and provided with a fly-wheel 30in. in diameter, 
Three sets of change-speed gears are provided the ratios 
of these being 1 to 2, 1 to 1, and 2 to 1. The gear which, 
it is desired to use can be put into mesh by means of « 
milled knob, which can be slid up and down the spindle, 
making a key engage with the required gear. 
There is an automatic feed by means of spur gearin, 
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PLAN OF THE STUART-STREET POWER STATION, MANCHESTER 


ren with a frequency of fifty cycles per second is generated 
at an extra high pressure of 6500 volts and transmitted 
at this pressure to sub-stations, the current from the latter 
being delivered at a pressure of 500-525 volts for tram- 
ways, and 410-425 volts respectively for power and light- 
ing supplies. The station has been constructed in two 
parts, the earlier portion being to the design of the con- 
sulting engineer, Sir—then Dr.—A. Kennedy, and the 
first part of the subsequent portion to the plans of the for- 
mer city electrical engineer. 

The original power plant consisted of twenty-four 
double-drum Babeock and Wilcox water-tube boilers, 
each capable of evaporating 12,000 lb. of water per hour 
at a working pressure of 200 lb. per square inch: six main 
The alter- 


kilowatt continuous-current auxiliary sets. 


nators are direct coupled to six engines made by Yates and | 


Thom, Limited, of Blackburn. These are of the vertical 
compound type with eylinders 36in. and 7lin. bore by 
$2in, stroke. They run at 94 revolutions per minute, and 
their normal output is 2500 indicated horse-power at 
160 Ib. per square inch steam pressure. 
exciting the fields of the above generators is supplied either 
from a battery or from special exciter sets, or from the 
continuous-current auxiliary sets. Each exciter set con- 
sists of a three-phase induction motor, driven by current 
supplied by the main generators at 6500 volts, coupled 
to a low-tension shunt-wound generator which supplies 
continuous current at 220 volts. The continuous current 
auxiliary sets consist of three 300 indicated horse-power 
Willans compound high-speed three-crank engines run- 
ning at 350 revolutions per minute, direct coupled to 200- 


in December, 1906, the machine ordered being a 6000-kilo- 
watt Willans- Siemens three-phase turbo-alternator, 
together with a Richardsons-Westgarth “ Contraflo ’ 
surface condenser. On test the steam consumption was 
found to be 15-75 1b. per kilowatt-hour on full load, with 
27in. vacuum and 100 deg. Fah. superheat. This turbine 
underwent alterations in 1910 from the straight Parsons 
type to the disc and drum type, and the rating of the set 
was increased to 7000 kilowatts. 

In May, 1908, an order for a 7000-kilowatt Howden 
(Zoelly) Siemens three-phase turbo-alternator was placed, 
and this set was laid down in September, 1909. On test 


| the steam consumption came out at 14-6 Ib. per kilowatt- 


| and governor gear. 
The current for | 
| governor drive is overhung. 


| 


kilowatt dynamos, which generate current at 220 volts. | 


rhe condensing plant is of the barometric type, and was 
supplied by Willans and Robinson, Limited, and there are 
four cooling towers by the Klein Engineering Company. 

The second portion of the plant consists of sixteen 
Babcock and Wilcox boilers capable of evaporating col- 
lectively 94,000 Ib. of water per hour. The engine-room 
plant includes two 3750-kilowatt, two 7000-kilowatt, and 
one 7500-kilowatt three-phase alternator sets, and the 
whole of the sub-station machinery, comprising four 300- 
kilowatt synchronous and two 200-kilowatt induction 
motor generator sets. two 500-kilowatt motor converters, 
and one 125-kilowatt induction motor balancer. Each 
of the main reciprocating sets consists of a 6000 indicated 
hourse-power vertical triple-expansion engine of the four- 
cylinder four-crank type running at 75 revolutions per 
minute, with superheated steam at a pressure of 190 Ib. 
per square inch. These are by the Wallsend Slipway and 
Engineering Company, Limited, and have re heaters 
between the various stages, while to assist in paralleling 


operations the governor is controlled by a small motor | 


operated from the switchboard. The alternators are by 
the Electrical Company, and generate current at 6500 
volts between phases, with a periodicity of 50 cycles per 
second. 





Two surface condensers capable of dealing with | 


72,000 Ib. of steam per hour have been supplied by Mather | 


and Platt, Limited, but the engines are arranged to run 
either condensing or non-condensing. The discharge 
circulating water is dealt with in two batteries of three 
towers each and capable of cooling 90,000 lb. of water 
from 125 deg. Fah. to 80 deg. Fah. One battery is by the 


Wheeler Condenser Company, and the other by Mr. Arthur | is lin. diameter, and is bored with a No. 3 Morse taper. | 
A further instalment of four sets of Blasberg! The thrust is taken up on ball bearings. The drive is 


Koppel. 


| 
| 
| 


1500-kilowatt three-phase alternator sets and three 200- | turbo-set was ordered in June, 1910. 


| Howden (Zoelly) Siemens type, and is capable of giving 


above. A third 
It was also of the 


hour under similar conditions to the 


7500 kilowatts. This unit was started up in October last. 
As far as the turbine is concerned the set resembles closely 
the first Howden set. Some slight modifications have, 
however, been made in the arrangements of the stop valve 
One of the outboard bearings at the 
high-pressure end has also been dispensed with, and the 
These changes have effected 


| a saving of 3ft. Gin. in length compared with the earlier 


set. The angle of the blading of the first two high-pressure 
wheels has also been modified. 

The condensing plant auxiliaries for the new set are all 
steam driven. The circulating pump of Greenwood and 
| Batley’s make is driven by a De Laval turbine through 
double helical gearing, and has a capactiy of 10,000 gallons 
per minute. The turbine is of 450 horse-power running at 


7500 revolutions per minute, the speed of the pump being | 


750 revolutions per minute. For the air and hot well 
pumps 
one of their new “* Kinetic ”’ plants, driven by a 60 horse- 
power Curtis turbine. There are therefore three large 
turbo-alternators installed and running at this station, 


to which will be added a fourth next autumn, for an exhaust | 


turbo-alternator of 4000-4500 kilowatts capacity is on 
order and will be run in conjunction with the six existing 
1500-kilowatt Yates and Thom reciprocating sets. 
contractors for this plant are :—Turbine, Howdens ; 
alternator, Siemens ; and barometric condensing plant. 
Mirrlees, Watson and Co. For excitation and auxiliary 
purposes a Tudor battery of a capactiy of 1200 ampéres 


| at the one-hour rate is used. 


The magnitude of this undertaking will be gathered 
from the fact that the units generated over the whole 
system for the last completed year were 112,273,986. A 
good idea of the difference in the floor space occupied by 
the reciprocating and turbine sets will be obtained from 


the accompanying plan, A, B, C, and D being reciprocating | 


engine sets, totalling 16,500 kilowatts, and E and F 
being turbo sets, totalling 26,000 kilowatts. 


HAND POWER DRILLING MACHINE. 


A NEAT hand power drilling machine has recently been 


| introduced by A. A. Jones, Pollard and Shipman, Limited, 


of Leicester. It is shown in the accompanying engraving 
The drill spindle, which is turned from a steel forging, 


Richardsons Westgarth and Co. have supplied | 


The | 


driven from the top of the drill spindle through bevel and 
worm gearing to the cross axle and pinion, which operates 
the quill in its up-and-down motion. This automatic 
feed, which is engaged by a clutch, is at the rate of Lin. 
of feed for every 200 revolutions of the spindle. There 
is also hand feed and quick return to the drill spindle 
by means of a lever on the left-hand of the machine, 








| HAND-POWER DRILLING MACHINE 


| one end of which is just visible in our illustration to the 
| right hand of the quill. This lever is adjustable for length 
}and returns the spindle to its starting point almost in- 
| stantly. This is claimed to be entirely novel in a hand 
power drill press. The fine hand feed for facing, surfacing, 
&c., is operated by the hand wheel and worm seen to the 
left hand of the quill and just over the table. A sliding 
clutch on the worm shaft renders the bevel wheel free, 
so that only the parts required for the operation are 
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SIX-STAGE TURBINE PUMP 


JENS ORTEN BOVING AND CO., LONDON, ENGINEERS 


THE ENGINEER 

















rotated, 
ism is provided for enabling holes to be drilled to any 
desired depth within the capacity of the machine. 


tine feed hand wheel. 

A counterweight to the spindle is suspended by chain 
passing over rollers into the inside of the column. This 
weight is so adjusted that the spindle is quite sensitive 
and easy to operate. The weight of the fly-wheel and that 
of the shaft carrying it and the change-speed gear are 
taken on ball bearings, which, of course, reduces the 
frictional 1esistance in these portions of the machine 


arranged so that it may he adjusted to suit any sized 
drill. For instance, for a Ijin. drill as long a leverage 
as possible would be required so as to give a maximum 
of power. For a jin. drill, on the other hand, the power 
required is very much smaller. 

The base and column are in one casting, and the base 
is reduced in front so as to permit of large articles being 
drilled while resting on the floor. The table can be re- 
volved in its bearing and locked in any position. 
table bracket or knee may be swung completely round 
the column. 
and rack, 
its running downwards. The maximum distance from 
the spindle nose to the floor is 224in. when the table is 


An adjustable automatic stop and trip mechan- , 


| 
| 
| 


The | 
automatic trip motion is seen just to the right of the | the pressure will, when using a Victoria pump, not be 
| greatly increased. 
| water main cease entirely to deliver water the rise in pres- 


| thing like 580ft., an efficiency of 70 per cent. was guaran- 


The | 
| found to be 0-45 lb. per brake horse-power hour. 

It is raised and lowered by a crank handle | 
A spring-loaded pawl is provided to prevent | 


in its lowest position, and the vertical movement of the | 


table is 154in. 
nose to the floor is 394in. The quill itself is 2in. in dia- 
meter, and it has a travel of 8in. The weight of the 
machine is 454 1b. Its extreme height is 693in., and the 


The maximum distance from the spindle | 


dimensions of the working space required are 4lin. by | 


4tiin. 


OIL ENGINE DRIVEN WATERWORKS PUMP. | 


A pump for pumping directly into a water supply main | 


has recently been installed by Jens Orten Béving and Co. 
It is a six-stage pump of the standard design, made by this 
firm and iscalled by it the Victoria pump. It is intended 
to deliver 350 gallons per minute against 555ft. total 
manometric head when running at 1440 revolutions. 
type of pump, an illustration of which is given above, 
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TEST OF PUMP 


is claimed by its makers to be eminently suitable for the 
purpose of pumping directly into a city water main, 
because of its capability of working against varying pres- 
sure without setting up any end thrust. The pressure in 
town water mains fluctuates as a rule according to the 
varying demand during the day. Some turbo pumps will 
set up a heavy end thrust immediately their normal work- 
ing pressure is departed from, and as a consequence 
troubles from heating the thrust bearing arise and con- 
tinuous running is rendered difficult. 

A patented thrust balancing device fitted in the pump 
under consideration adjusts itself automatically to such 
changes of pressure as will occur in case the water main is 
partially or entirely closed, and balances any end thrust 
that might occur through the pump working under such 
abnormal conditions, 


very considerably. The leverage of the crank handle is | shaft in order to prevent undue stresses being transmitted 


| jacketed boiler or ‘‘ devulcaniser ” exploded at the works | 
| 
| 


This | injuring 


The diagram given herewith, shows how the quantity 
pumped is reduced as the pressure increases. In 
other words, if the quantity drawn from the main is reduced 


Indeed, it is stated that even if the 


sure will in no case exceed 10 per cent. of the full mano- 
metric head, and the makers declare that this pump is 
capable of running for any length of time while the water 
main is closed entirely. 

The pump in question is driven by belt from an oil engine, 
the transmission shaft being coupled flexibly to the pump 


to the latter. The diagram, which has been supplied 
to us by the makers, shows the results of the tests of this 
pump. From it it may be gathered that whereas with a 
delivery of 310 gallons per minute against a head of some- 


teed, the actual efficiency obtained at this head was about 
75 per cent., the volume of water being about 390 gallons 
per minute. 

The fuel consumption of the engine was, we understand, 
The | 
efficiency of the belt drive was rather low, namely, 93 per 
cent., as a consequence of the high ratio of transmission, 
and the total fuel consumption per water horse-power hour, 





allowing the pump an efficiency of 75 per cent., is | 
0.45 — == (.651b. only. 
0.75 0.93 


It will be observed that the curve shows the efficiency of 
the pump to have been above the guaranteed figure of 70 
per cent. over a wide range. 





THE EXPLOSION OF A STEAM JACKETED 
BOILER. 


Earty on the morning of October 4th, 1910, a steam 


of the North-Western Rubber Company, Limited, Canal 
Bank, Litherland, near Liverpool, killing one man and 
another. The Commissioners appointed by 
the Board of Trade to inquire into the accident have now 
issued their report, and from it we have extracted the | 


| following information :— 





process for the extraction of rubber from old motor tires 
| and similar waste material. 


The boiler which exploded was one of eight used in a | 


The precise function of the | 


_| (Steam to jacket 
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| soda solution. 


| was stretched and sheared irregularly. 
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double, the straight pitch being 3-16in. and the zigzag 
pitch 2}in. The rivets used were of }in. diameter. 
We are told also that all rivet holes were drilled in place, 
and that burrs were removed before riveting. 

Steam entered the jacket at the top towards one end 
and left by an outlet placed at the foot of the jacket at 
the opposite end. In ordinary working the boiler was 
filled to a level of 8in. above the central shaft with caustic 
Scrap material was then dropped into the 
receptacle until the level of the liquid rose to not less 
than 12in. from the underside of the top manhole door. 
Steam was then gradually turned on until the maximum 
pressure attainable was reached. The paddles were 
revolved, and the boiling process was continued for about 
twenty-four hours. The steam was then shut off and 
cooling water admitted in its place to the jacket. A cock 
on a pipe passing through the top manhole cover was 
opened to relieve the pressure within the inner shell, 
and thereafter the contents were discharged to undergo 
further treatment. 

The manner in which the boiler exploded is indicated 
in the engraving. It will be seen that the dished end was 
almost completely blown out, being held only by a few 
rivets at the lower edge. Sixty per cent. of the riveting 
was evenly sheared, there being but very little stretching 
of the rivets. The remaining 40 per cent. of the riveting 
Roughly speaking, 
the shear was perfectly clean in all the rivets above the 
centre of the dished end. The lower rivets were dragged 
as well as in part sheared by the heeling over of the dished 
end about its lowest point. 

We may add that in October, 1909, the Vulean Boiler 
and General Insurance Company, Limited, had inspected 
and reported satisfactorily on the boiler in question. 
It seems that, although made in this country, the boiler 
was copied from an American design. The explosion 
was accompanied by a dull roar; its force shattered a 
window and blew a man off a ladder about 20ft. away. 

In their report the Commisioners state that the cause 
of the explosion was the expansion of the liquid in the 
boiler, and was due to over-filling. Below we give their 
extended statement of the cause :— 

“There does not seem to be any doubt at all that the 
explosion was due to what has been referred to during 
the inquiry as hydrostatic force, that is, force due to 
the expansion of the liquid in the boiler. Mr. Laslett, 
the engineer-surveyor to the Board of Trade, gave his 
evidence extremely well, and he demonstrated to our 
minds, without any possibility of doubt, that the cause 
which led to this explosion was the over-filling of the boiler 
in this devuleaniser. He explained that if the devulcaniser 
had been quite full, an explosion of the kind which did take 
place could not have happened—the effect would have 
been different, and therefore there was only one explana- 
tion left, that the boiler in this devulcaniser was filled up 
to some level short of being actually full, so that when the 


| liquor in the boiler expanded as the heat was applied to it 


a tremendous force was produced far in excess of the ordi- 
nary steam pressure in the boiler. It is not probable that 


| the boiler could have been full, owing to the difficulty 


there would have been in adjusting the manhole in that 
case. In these circumstances we do not think that there 
can be any doubt as to the cause of this explosion.” 

The Commissioners add that, in their opinion, the 
persons to whom the management of the devuleaniser 
was entrusted were competent to attend to the machine 
under normal circumstances, but that they were not 
competent to know whether anything was going wrong or 
not. They knew what their duties were, but they were 
not warned of any danger which might arise in the event 
of their not complying with their instructions. They 


| hold, however, that no one is to be blamed for the explo- 


sion, and recommend that in future safety automatic 


| appliances should be fitted to the devulcanisers. 


With this curious explosion, and the explanation of it 


| given in the report, we deal elsewhere in this issue. 








Hot SUMMERS AND BorrEerR Exptosions.—At the annual meet - 


| ing of the shareholders of the British Engine, Boiler and Flec- 


trical Insurance Company, Limited, held at the offices of the 
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EXPLOSION 


boiler was to devulecanise the scrap material by boiling | 
it in a solution of caustic soda. For this purpose the | 
apparatus, as shown in the engraving, consisted of an | 
internal cylindrical receptacle coned at both ends, and 

provided with an external jacket to which steam from | 
a boiler working at 160 1b. could be admitted. A central 

horizontal shaft extended through the receptacle, and | 
was fitted with a series of helical paddle blades for stirring 
up the material under the process of devulcanisation. 
The overall length of the apparatus was 18ft. 5in., and 
the diameter of the outer shell was 6ft. 2}in. The ends | 
of the inner shell were closed by dished and flanged plates, 
5ft. in diameter and 5ft. in radius at the dishing. Suitable | 
manholes, mud-holes, &c., were provided, but no safety 
valve or pressure gauge was used. The plating through- 
out was 3%in. mild steel, except at the dished ends, where | 
jin. material was employed. The only riveting which we | 
need refer to is that which was employed to unite the | 


dished ends to the inner shell. The riveting here was | 
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OF A DEVULCANISER 


company, 12, King-street, Manchester, on Friday, March Ist, 
the chairman, Mr. Longridge, remarked that while increased 
competition from accident insurance companies had not inter- 
fered with the usual steady increase in the volume of business, 
the claims for the year 1911 had been abnormally heavy. This was 
not to be accounted for either by lack of vigilance in the selection 
of risks or by diminished efficiency in the matter of inspection, 


| and though he might be accused of frivolity in making the sug- 


gestion, he was inclined to think that climatic conditions affected 
the result. It was an admitted fact that boiler claims were 
unusually heavy in a year when there was a dry summer and the 


| supply of feed water was deficient both in quality and quantity. 


It was not so easy to trace a connection between the weather 


| and the breakdowns of either engines or electrical plant except 


that a sudden frost such as had recently been experienced would 
certainly increase the claims for breakdowns among gas engines, 
but be the cause what it might, the claims ratio for 1911 had been 
unusually high. The percentage of breakdowns among insured 
plant did not vary much, and it was higher than either owners 
or makers were disposed to admit, but with the spread of the 
company’s business their costs both for periodical inspections 
and for the supervision of repairs were proportionately reduced, 
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A NEW FENDER CHAIN AND RESISTANCE 
UNIT. 

From the term “ resistance unit ” applied to the article 
illustrated herewith it might readily be imagined that the 
invention was of an electrical nature. Instead of this, it 
is purely a mechanical contrivance. To describe it in 
brief, we may say that it is a device which when it 

















Fig. 1-COMPLETE RESISTANCE UNIT 


is subjected to tension exceeding a defined amount ex- 
tends and offers a resistance to the extending force. In- 
cidentally, the extension destroys the device for the time 
being. 

A view of a complete unit is shown in Fig. 1, and of one 
taken adrift in Fig. 2. Fig. 3 shows.sections of the device 
before and after extension. As shown by these engrav- 

















Fig. 2—DISMANTLED UNIT 


ings, the device comprises two cylindrical blocks of elm A 
strongly bound round by steel hoops B. The blocks A 


have interposed between them an annular wooden distance 
piece E, and all three parts are braced together by bolts F 
and end plates C. 
to admit an eye bolt D. These bolts are provided with 
nuts and washers at their inner ends, which are accom- 
It 


modated within the annular piece E. will be seen 

















Before 

















Each block A is bored out centrally | 
| in diameter, a connection with six small rivets being in | 





resists the extension. It is, of course, not an elastic 
force, as the wood, once sheared, is destroyed, The exact 
amount of force which will be developed during the exten- 
sion is a matter settled by the dimensions of the unit. 
Further, either a constant force or a varying force can be 
obtained by suitably choosing the relative dimensions of 
the washer H and the hole in the end plate C. Thus, if a 
constant force be desired, the hole would be made nearly 
as large as the washer. If, on the other hand, a force 
gradually increasing in magnitude as the extension pro- 
ceeds be necessary, the hole is made smaller than the 
washer, so that the fibrous core is choked while being 
pushed out. 

The applications of the device are, it is claimed, many. 
| For instance, as a fender chain to protect the entrance 
| to canal locks or sea docks a series of resistance units 
would be strung as a chain across the fairway. The impact 
of a moving vessel would cause the chain to extend, and 
the resisting force thereby called into play would check 
the momentum of the ship. Again, it might be adopted 
as a safety device in connection with the ropes of incline 
railways, mooring chains, ropes for lifts and mine cages, 
crane chains, and other purposes. In such applications, 
it is stated, the device is a safeguard against overloading, 
and affords a ready means of indicating subsequently 
whether an undue stress has at any time been applied to 
the rope or chain of which it forms part. It can be 
designed to operate at the maximum safe load, so as to 
prevent the rope or chain from being worked beyond its 
elastic limit. Once destroyed it is easily renewed by 
inserting fresh wooden blocks in its anatomy. We may 
add that the same idea has been embodied in a form of 
safety crane hook, with aview to providing a “ tell-tale” 
indicator. 

The device is supplied by the Stopall Fender Chain and 
| Resistance Unit Company, Limited, Caxton House, 
| Westminster, S.W. 














| EXPERIMENTS WITH RIVETED CONNECTIONS. 


department of the Royal Prussian Laboratory in Gr. 
| Lichterfelde, has recently issued an instructive pam- 
| phlet which gives particulars of four series of experi- 
| ments made on behalf of the Association of German 
| Bridge and Iron Construction Works. 
| was intended to decide the question whether larger or 


| 
| 
| Proressor RupE.Lorr, who is head of the steel testing 


| 
| nection. Steel bars of 4in. to 4}in. in breadth by }2Zin. to 


35in. in thickness were connected by rivets of fin. to 1{;in. 


| each case pitted against one with four large rivets. The 
experiments of this series were further divided into groups, 








Extension. 
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Fig. 3—SECTIONS OF UNIT 


from the section that the holes in the end plates C are of 
greater diameter than the eye bolts D. 

If such a unit be, say, interposed as a link in a 
chain cable, then the cable will bear all stresses up to a 
certain predetermined limit without anything happening. 
But when this limit is exceeded, the unit comes into action, 
the washers H are torn through the blocks A, and a core of 

















Fig. 4-RUPTURED BLOCK 


fibrous wood—see Fig. 4—is forced out of the hole in 
each end plate C. During the time this extension is 
going on a force due to the shearing of the wood and 
the throttling of the fibrous core in the end plate 





Fetancion 


BEFORE AND AFTER EXTENSION 





in which hand, compressed air, and hydraulic riveting 
and also bolts were used. Further competing tests were 
made to determine the effect of different treatments of 
the faying surfaces. It was found that hydraulically 
riveted connections began to slip later than the others, 


but with a sudden jerk. The results with compressed air | 
riveting lay between these and those of hand work, while | 


the screwed connections slipped more readily than the 
riveted connections. Between the ultimate rupture 
results in the different cases there was not much difference. 
From the diagrams it would appear that the hydraulically 
riveted connections slipped at from one-sixth to one- 
quarter of the breaking load, and that the elongation 
between two successive rivets then suddenly became about 
five times as great as before. The slip of the hand riveting 


| meanwhile began at about one-tenth of the breaking load, 


and gradually increased until it equalled that of the 
hydraulic riveting after the sudden slip of the latter. It 
would seem that even with hydraulic riveting the friction 
of the adjoining surfaces of riveted connections is for the 
most part overcome at less than half the load at the yield 
point, and that owing to the great extensibility of the 
riveting, which here comes into play, the elongation 
between successive rivets then becomes considerably 
greater than that of the sound plate. 

The resistance to slipping was greater with three small 
rivets than with two large rivets, this being especially 
pronounced in the case of hand riveting. The different 
methods of treatment of the faying surfaces did not affect 
the slipping. 

The second series of experimental tests were made on 
riveted connections arranged with the rows of rivets (1) 
at right angles to the plate, (2) diagonally, and (3) in 
semi-diamond form. A plate 20in. broad by 3$in. thick 
was held at each end by pairs of straps, which in turn were 
held by specially designed grips, so that at each test two 
riveted connections were stressed. In the transverse and 
diagonal arrangements each connection had three rows of 
rivets, while the semi-diamond arrangement had the same 
number of rivets as the others. In these experiments 
the elongation diagram showed much the same character- 
istics as before. The slips occurred suddenly, elongations 
of the sample of very considerable amount bringing the 
shafts of the rivets to their bearings against the sides of 
the holes. Elongation of a gradual though more rapid 


The first series | 


| smaller rivets gave the higher efficiency in a plate con- | 


character than before the slip now set in again. The rivets 
are said to have filled the holes well, so that the rapid 
movement must have been due to the compressibility of 
the rivet and plate material thus suddenly put to the test. 
The rivets being weaker than the plates of the samples 
drawn asunder their relative shearing strengths only were 
brought out by the tests. They gave way at loads which 
did not differ much from each other. 

The third series of tests was made on pairs of flat bars of 
from 6in. to 9in. in breadth laid upon one another and tacked 
together by groups of four and seven rivets respectively, 
arranged in zigzag fashion with different pitch intervals. 
The results of the tensile tests showed that the increas 
of the pitch increased the breaking strength per square 
inch of the material, which was greater than that in the 
uninjured parts of the bars in every case. Photographs 
of the distorted samples show signs of yield of the materia! 
along the diagonal lines between the centres of the zig 
zaged rivet holes. 

Some further tests were made with pairs of angles 
attached to flat bars and riveted together face to face, 
the interest of which, however, lies chiefly in the illustra. 
tions, 





SELF-OILING PLUMMER BLOCK. 


A NEw series of self-oiling plummer blocks has recently 
| been introduced by Mr. John Jardine, of Deering-street. 
| Nottingham. The arrangement, which’ is also applicable 
| to any kind of bearing, has been patented. The construc 
| tion of the plummer block will be readily understood from 
| the accompanying engraving. In the bottom of the bear 
| ing there is an oil well, and into this dips, instead of the 
| usual ring or chain, a special form of dipper or splasher. 
This is formed of hardened and tempered steel spring, and 
it can be readily sprung on and off the shafting if required. 











SELF-OILING BEARING 


| The splasher, of course, clasps the shaft tightly and revolves 
with it. The oil is thus raised to the highest point, and 
flows in all directions. The amount which finds its way 
along to the ends of the bearings flows down two channels 
back into the oil well, and is used again. It is stated that 
no oiling or attention is required for months at a time. 


Tue Instirution oF Civin ENGINEERS: STUDENTS’ MEET- 
1NGs.—-At the students’ meeting held at the Institution on Fri- 
| day, March Ist, at 8 p.m., Mr. G. N. Yourdi, M. Inst. C.E., in 
| the chair, a paper was read on “ The Design and Construction 

of Masonry Dams,” by Mr. H. J. F. Gourley, student. The 
| author dealt exhaustively with the questions of the selection of 
the site and the setting out of the work, together with the general 
considerations which govern the design and construction of 
such structures. The paper was illustrated by a number of 
lantern slides giving details of dams both completed and in course 
| of erection. The discussion was opened by Mr. T. J. Taplin and 
| continued by Messrs. R. 8. Carrol, R. J. Samuel, H. V. Hut’, 
A. J. Hart, E. Howe, C. Mitchell, H. V. Hughes, and 8. J. 
Good. ‘The author having replied, the proceedings closed with 
a vote of thanks to the chairman, proposed by Mr. H. V. Hutt. 


Roap Boarp SpeciricaTions.—Representations having been 
made to the Road Board as to the difficulty at the present time 
| of obtaining from gasworks in and about London, and in some 
| other districts, tar or pitch which complies in percentage of 

free carbon with the Road Board Specifications for pitch and 
for tar No. | and tar No. 2, the Board, as a temporary measure, 
in order to allow time for arrangements to be made for the supply 
| of tar and pitch containing no more than the specified per- 
| centages of free carbon, have, on the advice of their Advisory 

Engineering Committee, decided to modify the percentages of 
| free carbon as follows :—In tar No. 1 (Specification No. 4) the 
percentage should not exceed 20 per cent.; in tar No. 2 (specifi- 
cation No. 5) the percentage should not exceed 21 per cent.: 
in pitch (specification No. 6) the percentage should not excee | 
31 per cent. These modifications will be operative until 
December 3list, 1913. It should be distinctly understood, 
however, in contracting for the purchase of tar or pitch, that 
the value of the material for road purposes lessens with the in- 
crease of the proportion of free carbon which it contains. A 
fair estimate would be that each 1 per cent. of free carbon in 
excess of the percentages mentioned in Road Board Specifica- 
| tions 4, 5 and 6, lessens the value to the extent of from 5 to 74 per 
cent. of the price. 

InsTITUTE OF MARINE ENGINEERS.—-At the Institute of 
Marine Engineers, on Monday, March 4th, a paper on “ Details 
of a Marine Engine ” was read by Mr. W. Veysey Lang, member 
of Council. The author took as his subject the ordinary marine 
engines of a cargo steamer, developing from 1000 to 2000 
indicated horse-power, of the triple-expansion surface-con- 
densing type. In the course of the paper he said he considered 
that in many cases a smaller sized engine and a larger sized 
boiler or boilers would be a great improvement upon the usual 
practice. He had proved this by lining down the high-pressure 
cylinder from 24in, to 22}in., or from 27in. to, 25in., and the 
result had been a decided economy in fuel, while the speed was 
hardly affected. Liners in the high and intermediate-pressure 
cylinders were most essential—in the low-pressure they were 
negligible. The cylinder liner should undoubtedly be harder 
than the piston rings. In his opinion it was important that the 
piston rings should overrun the cylinder wall at either end of 
the stroke, and thus prevent “ ridging.’”’ Cylinder clearances 
of l}in. and jin. were excessive. For cylinder lagging, he 
preferred a good mortar of non-conducting composition, put on 
when the cylinders were under steam, and the steel sheets put 
on afterwards. The main feature in the piston or steam packing 
ring was suitability of metal. In piston rings which relied 
upon outward pressure by inclined surfaces, such surfaces soon 
became clogged and failed to act. Rings which were set out 
by steam or water pressure could not possibly give an equal 
pressure during the stroke, and barreling ensued. Strong 
springs exerting considerable outward pressure caused great 
friction and loss of power, as well as abnormal wear of the 
cylinder wall. For the plain flat low-pressure ring, he preferred 
volute springs to the D type. The other points treated in detail 
included crank journals, thrust bearings, stern tubes, condensers, 
pumps, tanks, valves, drainag>, packing, rods, &c. 
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RAILWAY MATTERS. 


A contTrRAcT has been placed for the construction of an 





electric railway, 174 miles long, for the city of Pachuca | 
The first instalment | 
will include four locomotives, two sub-stations and the | 
Three-phase current will be fur- | 


in the state of Hidalgo, Mexico. 


overhead equipment. 
nished by the Mexican Light and Power Company at 
6000 volts, 50 cycles. It will be transformed for trolley 
potentials of 500 volts and 1000 volts direct current. This 
Jine will be employed for passenger traffic and for the 
transportation of silver ore. Another electric railway, 
which is being constructed by the Pachuca Railway from 
Pachuca to the Real del Monte mines, a distance of about 
twelve miles, will be completed shortly. 


A veERY comprehensive paper on the subject of electrical 
working on main lines was recently read by Mr. E. C. 
Zehme before the Verein fir Eisenbahnkunde. A good 
deal of the paper is naturally historical and deals with 
the author’s observations on railway working in the United 
States, and the differences noticeable in this respect 
between American and German practice. In the first 
part of the paper the author describes the various details 
of the railways in the neighbourhood of New York, Boston 
and Philadelphia. Next comes a discussion of the methods 
of station construction, particularly as regards arrange- 
ments for dealing expeditiously with passengers entering 
and leaving them. The advantages and disadvantages 
of a one-fare system are dealt with and a general descrip- 
tion of the rolling stock, electrical work, track construc- 
tion and signals employed is given. The paper, therefore, 
forms one of those useful studies which it is always worth 
while keeping for purposes of reference. 


We hear that a number of property owners in St. 
Petersgate, Stockport, in addition to the Cheshire County 
Council, the Cheshire Lines Committee, the Great Central 
and Midland Joint Committee, and the Marple and Hazel 
Grove and Bramhall Urban District Councils are to oppose 
the Stockport Parliamentary Bill for powers to run track- 
less electric cars from Stockport to Marple. The system 
is to run through St. Petersgate, and the property owners 
petition states that property will be seriously depreciated. 
St. Petersgate, they say, is a narrow thoroughfare only 
12 yards wide, with exceedingly heavy traffic passing 
through it. It is the principal street leading from the 
chief railway station into the market and to other very 
important centres of industry. The erection of standards, 
it is contended, would be a serious obstruction to traffic, 
and the running of the vehicles through the street would 
constitute a danger to the public. The petitioners are 
prepared to show that an alternative scheme which would 
be free from these objections might be adopted. 


AT a recent meeting at the Birmingham University, 
in connection with the local branch of the Institution of 
Civil Engineers, Mr. H. Jackson made a comparison of 
trackless trolley traction with the three systems of electric 
tramways. Having explained in detail the overhead, 
conduit and contact systems, Mr. Jackson, in the course 
of his lecture, declared that the trackless trolley was the 
system of the future. It would be most suitable for 
the development of Birmingham suburbs. He had 
sketched a route along which this system might with 
advantage be worked. This would start from Selly Oak 
and run through Northfield, West Heath, King’s Norton, 
King’s Heath and to Hall Green; then to Yardley, 
Stechford, Castle Bromwich and to Erdington. This 
route was twenty-seven miles long, and the cost for thirty 
cars with a fifteen minutes’ service would be £76,000, as 
against £331,000 for tramways. This would mean a 
great saving. If they could give this means of convey- 
ance to people in Birmingham it would greatly facilitate 
the development of the suburbs. 


On the District Railway over forty trains an hour 
each way are at present being run during the busy hours, 
and trains are made up to the maximum number of coaches 
that can come alongside the platform faces ; but in spite 
of every effort to provide the most frequent and fastest 
service possible there is always bound to be a considerable 
number of “‘ strap-hangers ”’ during the rush hours. The 
New York Subway, which is a four-track line, has a 
capacity of fifty trains, each of six fifty-seat cars per hour, 
or 15,000 seats per hour. With such a service the station 
stopscannot appreciably exceed ten seconds, whichisequiva- 
lent to 8 min. 20 sec. per hour at each station. In other 
words, passengers can only enter oralightfromtrains during 
14 per cent. of the total period for which the railway is 
working. According to calculations which have been 
made, if only three seats per second pass through a station 
at a sufficiently slow speed to enable passengers to step 
on or off the cars, all the delay and congestion would be 
eliminated. There would neither be the need of a station 
platform nor of trains long and large enough to accommo- 
date the congestion. The facility would be available for 
100 per cent. of the time, provided the seating capacity 
had not been already occupied at previous stations. 


AccorpinG to the Electrical Times, the direct current 
advocates are at last opening their eyes to the suitability 
of the alternating current system for special conditions ; 
and that the alternating current advocates are returning 
the compliment direct. Each method, it is argued, will 
settle down to its own special sphere of action, and we 
shall all of us be happy with the results. But our con- 
temporary much doubts it. England, it is pointed out, 
like densely populated Belgium, is as different a case 
from that of the United States or Russia as chalk is from 
cheese. Have we room for two systems, one for main 
lines and the other for suburban lines, it is asked. London 
to Birmingham and London to Brighton are mere “ inter- 
urban” stretches in the American sense; even our 
northern main lines could easily be sectionalised. What 
is to happen at termini and junctions common to both 
systems ? Are we to make heavy sacrifices in the designs 
in order that some sort of inter-running at these points 
may be possible? When does an English suburban 
line become a main line ? You can take a Metropolitan 
train to Aylesbury, which is 38} miles from Baker-street. 
Surely this is suburban. But if you go by Great Central 
from Marylebone, which is a quarter of a mile shorter, 
it is a main-line journey. There are dozens of such cases 
where any attempt at specialisation for main and suburban 
lines respectively would reduce itself to an absurdity. 











NOTES AND MEMORANDA. 


By the use of mica, concrete work is said to have been 
made that bears a strong resemblance to granite. For 
surfacing concrete it has proved very effective. About 
5 lb. of mica is sufficient to cover 100 square feet. The 
electric light columns in Lincoln Park, Chicago. were 
treated in this way. Crushed red nite was used with 
the mica, so, that the finished surface had the appearance 
of polished granite. The granite and mica surfacing 
material were applied to the inner surface of the square 
iron trough in which the columns were cast, and after 
their removal the posts were scrubbed with mica, which 
removed the sand from the surface of the mica particles, 
when the surface showed a close resemblance to granite. 

In a paper read before the American Chemical Society, 
Mr. T. F. Baily described an electric furnace for heating 
bars and billets. The heat was produced by the resistance 
of crushed coke placed between carbon electrodes. The 
billets were carried on ledges above the resistance. The 
walls of the hearth were of chrome brick and chrome ore, 
and the arch of the furnace of silica brick. The carbon 
of the resistance caused the atmosphere of the furnace 
to be of a reducing character, and this led to a saving in 
metal previously oxidised from the billets during heating. 
The original furnace was small, but the results seemed to 
show that efficiencies of from 35 to 65 per cent. could 
be obtained. These efficiencies refer only to the utilisa- 
tion of the electric current. The efficiency of a steam 
generating plant may be about 10 per cent., and of a gas 
generating plant about 18 per cent., so that over all 
efficiencies of about 5 and 9 per cent. might be obtained. 

In some tests on the ductility of zine, commercial 
zine wires, which contain a small proportion of lead, were 
stretched by means of weights, and the elongations under 
various tensions and temperatures measured and cal- 
culated. It was found that at 80 deg. to 90 deg. Cent. 
the metal becomes remarkably soft, as much so as at 
150 deg. Cent. At a little above 90 deg. Cent. a sudden 
hardening begins, which, however, takes some time to 
develop. By the time 110 deg. Cent. is reached, the 
zine is as hard as it was at 30 deg. Cent., but the wire is 
more brittle. From 110 deg. Cent. onward there is a 
regular softening as the temperature rises, up to at least 
200 deg. Cent., and probably at least to 250 deg. Cent. 
The effect of heating to 120 deg. Cent. and then cooling, 
is greatly to diminish the tenacity and duetility, through 
the inducing of a crystalline structure, which can be 
destroyed by hammering. Pure zinc fails to show the 
changes in the region of 100 deg. Cent. 

THE question ‘of whether large valves operated by 
electric motors or other similar means is settled more by 
the question of time than of cost in the ordinary sense. 
The valves commonly so operated are main exhaust 
valves between turbines and their condensers, or large 
circulating water valves. Speed in closing the former 
becomes valuable in such a case as that of a condenser 
suddenly choked with floating matter from a river. By 
closing the valve quickly enough the condenser may be 
protected from damage due to overheating. Likewise 
large water valves may require to be operated in certain 
designs where the flow of water through a condenser is 
reversed for cleaning purposes, an operation which might 
require to be carried out with the utmost despatch. Either 
electricity or compressed air may be adopted, the latter 
depending on the extent of other uses to which air can be 
put. But steam is unsuitable, for, readiness in operation 
being essential, the engine would have to be kept always 
warmed up, involving waste and leakage. 

AN article, appearing in the columns of a German con- 
temporary, discusses the utilisation of blast furnace 
gases for the drying of moulds and the heating of drying 
ovens in the iron foundry. The writer recommends 
blast furnace gas as superior to either solid fuel or pro- 
ducer gas for these purposes, since the latter fuels cause 
deposits of ash, soot or tar. A way is suggested of largely 
reducing a danger always present when blast furnace 
gas is used for drying purposes. The refined gas is at 
once odourless and extremely narcotising, and a man 
may easily be overcome by it before its presence is noticed. 
It is impossible to prevent entirely leakages from pipes 
and burners, and it has, therefore, been found necessary 
to mix the gas with something that will give it an easily 
noticeable smell. Calcium carbide has been adopted 
for this purpose. The gas, in its passage through the 
pipes, is caused to pass over a wire basket containing 
lumps of carbide, which absorb moisture from the gas and 
give off acetylene. The cost is trifling, especially as the 
heating value of the gas is somewhat increased. Means 
must be provided for shaking periodically the basket 
to free it from accumulations of calcium oxide. 

In a little book, issued by one of the well-known cable 
firms and recently referred to in these columns, some 
useful hints are given for testing paper cable for moisture. 
It is stated that where there is any suspicion that moisture 
has got into the cable, the paper should be carefully 
tested for residual moisture by immersing samples in 
liquid wax or compound heated considerably above the 
boiling point of water. Residual moisture in the paper 
will then be immediately detected by the bubbling it will 
cause. The most useful medium to employ for this 
purpose is paraffin wax heated to a temperature of from 
260 deg. to 280 deg. Fah., but if this is not handy, diatrine 
or other compound or oil which is liquid at the above 
temperature, will serve the purpose. In making this 
test careful attention should be given to the following 
points -—(a) Select samples of paper both from the layers 
nearest to and furthest from the conductor. Moisture 
will frequently creep down the strand, and though signs 
will immediately appear on the inner layers of the paper, 
the outer layers may not be affected. On the other hand, 
moisture may creep along the sheathing, in which case 
the outer paper will be damp, while the inner papers may 
be dry. (6) Test single strips of paper, otherwise air may 
be trapped between layers and give deceptive results 
by bubbles which will thereby be formed in the liquid. 
(c) Avoid touching the actual portions of paper tested, 
as moisture is easily thus conveyed to the paper. (d) 
Keep the temperature of the wax within the limits above 
stated—using a thermometer—otherwise the insulating 
oils with which the paper is impregnated may themselves 
give rise to bubbling. 








MISCELLANEA. 


WE hear so much of electricity as a cause of danger 
in mines that sparking from other causes is apt to be 
overlooked. According to the Iron and Coal Trades 
Review, at a colliery where safety lamps are compulsory, 
it was noticed recently that a haulage rope continually 
came into contact with some hard substance in the side 
of the seam, with the result that considerable sparking 
was produced. It was near the downcast shaft, and there- 
fore comparatively safe, but it is doubtful whether the 
miners would have been quite so unconcerned as they 
appeared to be had the sparks been due to electrical! 
machinery. 

THE Home-office has issued the usual preliminary 
report showing the number of cases of industrial poisoning 
and fatal and non-fatal accidents in factories and work- 
shops during 1911. From the tables it appears that 
there were 755 cases of industrial poisoning last year, 
and 49 deaths, as compared with 573 cases and 48 deaths 
in 1910. The fatal accidents last year numbered 1182, 
of which 33 occurred in foundries, 21 in the marine engi- 
neering and 156 in the shipbuilding industries, whereas 
the fatal accidents in 1910 totalled 1080. It is note- 
worthy that of all the fatal accidents in 1911 only nine 
were caused by electricity. 





Accorp1nG to the Electrician, during the year 1911 the 
New York Telephone Company handled approximately 
985,000,000 originating calls, of which abou 470,000,000 
were “trunked” to a second exchange. These figures 
represent an increase of about 9.5 per cent. over those of 
last year. On Janurary Ist, 1912, there were more than 
795,000 subscribers’ stations, an increase of upwards of 
81,000 during the past year, and the estimated increase 
for the present year is no less than 92,000 stations. The 
gross expenditure for plant and central office equipment 
was about £2,500,000. The total expenditure on switch- 
boards alone during 191] amounted to about £400,000. 


A WIRELESS telephony demonstration was given recently 
at Cardiff by Mr. Grindell Matthews. According to the 
Electrician, Mr. Matthews has been engaged during the 
past fortnight in conducting. experiments between Cardiff 
and Newport, twelve miles away, and transmitted a 
message to the offices of the Western Mail, which had 
been placed at his disposal as a receiving station. The 
message was a long one, and the speech was clear in spite 
of the passage through a network of wires in the towns. 
Mr. Matthews will now continue his tests with the aid of 
two motor cars fitted with the apparatus. Each motor 
ear will be a complete station, and will be sent to various 
parts of the country to give further demonstrations. 


THE report of the Comptroller and Auditor-General 
upon the accounts of the ordnance factories of the army 
for the year ended March 31st last, shows that the value 
of the output for the year, including semi-manufactures, 
was £2,632,127, showing an increase of £95,093 as com- 
pared with the output for the previous years. The value 
of land, buildings and machinery stood at £2,212,929, a 
decrease of £56,195 on the corresponding amount for 
the previous year. The reduction is largely due to the 
fact ‘that while the amount written off for depreciation 
was £114,472 the capital expenditure on new buildings, 
machinery, &c., was £79,252 only. The value of stores 
at the close of the year was £797,632, as compared with 
£786,064 on March 3lst, 1910. 


QUESTIONED on the subject of smoke prevention, Mr. 
H. F. Parshall, consulting engineer and chairman of the 
Central London Railway Company, is reported to have 
said that the Central London Railway generates 18,000,000 
units per annum under trying conditions. Yet by the 
adoption of scientific methods as to stoking and examina- 
tion of fuel gases, the combustion is at all times practically 
smokeless, and the coal consumption has been very largely 
reduced. A complete solution of the problem was found, 
and at the same time a material saving was effected by 
the company, in part by the use of chain grate stokers, 
and in part by educating the boiler-room staff. The 
company gives a bonus to stokers of 4s. to 5s. per week 
for saving coal, and inflicts a fine of Is. for emission of 
smoke. 


AN illustration of a fractured bolt from the crank pin 
end of a gas engine connecting-rod which appears in the 
current issue of the Vulcan should provide a lesson to those 
makers of gas engines who thoughtlessly drill holes into 
such important details. The illustration shows that a 
hole had been drilled into the shank of the bolt for the 
reception of a ‘“‘ keep” to prevent the bolt rotating when 
it was tightened up. Although a keep was required 
there was no necessity to drill the shank of the bolt and 
reduce its strength in this manner. A hole might have 
been drilled into the head of the bolt parallel to the axis 
and a pin driven in. This would have served the purpose 
equally well without trespassing on the strength of the 
bolt, the fracture of which, unfortunately, led to the com- 
plete breakdown of the engine. 


THE most recent statistics regarding the Berlin cab 
business show the striking influence which the introduc- 
tion of auto-traction has exercised, and give also some 
idea of the position of electric cabs. The total number 
of ‘“droschkes”’ in the Berlin police circuit reached its 
highest in the year 1907, when it amounted to over 9000. 
Since then the numbers have steadily fallen, until at the 
beginning of 1911 the figures were 7900, reduced a further 
600 by the middle of July the same year. Motor droschkes 
up to 1904 continued few in number. but since then they 
have steadily increased, and of the 7000 droschkes, there 
are already nearly 2000 (= 28} per cent.) motor droschkes. 
Of these 2000, electric motor cabs form only 14 per cent. 
A further increase of motor droschkes and a rapid retro- 
gression of the horse-drawn vehicle is to be expected. The 
statistics show only a small increase in electric motor cabs. 
On July Ist last a decline of 21 was recorded, as in con- 
sequence of the liquidation of one of the companies 
36 electric cabs were disposed of. The notice of the Pre- 
sident of Police in favour of motor cabs gives ground for 
the supposition that a recovery from this decline would 
be made by the end of the year 1911. It is prescribed 
that electric cabs shall in future be painted ivory white 
to distinguish them from petrol motor cabs, for which a 
brown livery is ordered. 
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MEETINGS NEXT WEEK. 


(See ‘* Forthcoming Engagements,” page 262.) 
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The Steel Trust. 





Wuen the United States Steel Corporation, or 
| Trust as it is called, was organised in 1901 we were 
| assured that it would soon control all the best iron 
/and steel. plants in America, that it would econo- 
|mise costs of manufacture, and that, with the 
cheapest and most abundant supplies of raw | 
| material on hand, it would defy competition. 
‘concern has now completed the first ten calen- 
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| To begin with, the Trust has failed to secure the 
| bulk of the trade in its own country. In its first full 
| year, 1902, it contributed 60 per cent. of the total 
| steel output of the United States. Last year its con- 
| tribution fell short of 50 per cent. In other words, 
| the firms outside the Trust—the “ independents ” as 
1 below. cribers paying in advano i | they are called—have made more headway than the 
seal, Ta Exornzim weekly and post tre, Sutmeriptions sent | alleged powerful Corporation. The ‘Trust has not 
panied by letter of advice to the Publisher. | absorbed its rivals—it has not gained a monopoly. 
glade igs en | In the next place, the Trust has failed to economise 
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ADVERTISEMENTS. | build furnaces and mills enough in excess of domestic 
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ena Pec in any such case. All except weekly advertisements are | } 3 b 
taken subject to this condition. have not come down, but gone up, since the Steel Trust 
Aideatiandiiiline cisibie tei tedaietes walaes Geteveres betese | *™* organised, and America stands, not where she 
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per egg rs early with a portion of the | third, and a bad third at that. For every dollar’s 
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Telegraphie Address, “ENGINEER NEWSPAPER, LONDON.” | much steel as America, though their combined capa- 
| city of production is less than that of the States. 
| This becomes all the more remarkable when it is 
| borne in mind that for at least four years now the 
| American home demand has not been good enough, 
i etuwal aitiet tome Pediickes one & tf on the average, to employ more than two-thirds of 
information o é€ fact tothe Fubirvshner, we e name o eagent | 33 . ¥ 
through whom the paper is obtained. Such inconvenience, if | the capacity of the plants. Thus, under the Steel 
suffered, can be remedied by obtaining the paper direct from this | Trust we have seen America’s capacity far outrun 
cnt | her requirements, but still the country has been 
| obtaining a meagre proportion of the world’s export 
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ihe 7 245 | senting hundreds of millions of dollars of capital, and 
with an aggregate capacity as large as that of all the 
5 | working plants in Britain—these have stood idle for 
more than four years, while Britain and Germany 
between them have been doing about 80 per cent. of 
the world’s export trade. Why? The simple truth 
is that during the last few years costs of production 
have attained such a high level in the steel industry of 
the United States that that country’s once rosy pros- 
pects of obtaining the lion’s share of the world’s export 
trade, have been impaired, if not destroyed. From 
evidence submitted to the Government by the Bureau 
of Corporations at the close of 1908, and again at the 
beginning of the present year, it appears that costs of 
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direction. From a competitive point of view, and 
relatively to the export trade of the world, America 
has lost ground, and for this circumstance the Trust 
is really to blame to a large extent, for it has diverted 
the industry from natural to somewhat artificial 
developments. By boasting of its huge profits—as a 
matter of fact, they have not been huge—the Trust 
created an unanswerable demand for artificially high 
wages and salaries. By making an effort to monopo- 
lise the best iron ore reserves in the country, it forced 
mining royalties to a preposterous height. Then, 
completely misjudging the rate of growth of demand 
for steel goods, the Trust has lavished money upon new 
manufacturing plants, stimulating its independent 
rivals to do likewise, until productive capacity has 
been pushed millions and millions of tons in advance 
of consumptive requirements. The net result is that 
now there is sufficient capacity to undertake a posi- 
tively enormous export trade, rents, royalties, wages, 
capital charges, &c., are so high that very few pro- 
ducts can be turned out of the mills cheap enough to 
compete successfully in neutral markets. 

It is not exaggeration to say that the Steel Trust 
has failed in its world conquest all along the line. 
It has not secured a monopoly in its own country. 
It has not strengthened the American iron and 
steel industry, for it has not lessened productive 
costs. It has not increased America’s share of the 
world’s export business. It has not even paid big 
dividends to its shareholders. In a word, it has 





This | 


dar years of its history, and what is the record ? | 


promised much but performed little. But to British, 
|German, and other steel makers outside America 
| the United States Steel Corporation has been a blessing 
‘in disguise. 


Strikes and the Living Wage. 


In a recent monthly magazine we find an 
article on strikes in which countenance is given 
to the statement that men strike because the 
wages they receive are not sufficient to live on. 
This point of view is naturally encouraged by the 
agitator or trade unionist who is anxious to secure 
public sympathy, but any one who will take the 
trouble closely to consider the big labour disputes 
of recent years will have no difficulty in convincing 
himself that it is absolutely without foundation. 
With but few exceptions strikes are carried on by 
powerful unions, and it may be said with per- 
fect’ safety that no union the members of which 
were not, for by far the greater part, in receipt 


of more than twenty shillings a week ever rose 
to a position, in modern times, where it could 
finance a big strike. We cannot recall that the 


statement has ever been made by officials of the 
unions, but we shall be surprised to hear we 
are not on the safe side when we put the average 
weekly earnings of the members of the principal 
trades unions of the country at between 25s. and 
28s. a week. When it is remembered that a large 
proportion of the men earning the lowest wages 
are unmarried, it will be admitted that as far as 
organised industries go there are no grounds for be- 
lieving that the workers are not in receipt of a living 
wage. If we remember correctly, Mr. Rowntree has 
stated that one-seventh of the adult industrial 
population is in receipt of less than a pound a 


week. He is possibly correct, but the strikes are 
not conducted by that one-seventh nor for it; but 
In the 


by and for the remaining seven-eighths. 
one-seventh we have to include all the sweated class, 
a class of which the greater part is not employed in 
factories at all, or is engaged on work which demands 
the exercise of no intelligence and very little skill, 
and for which machinery would be substituted were 
the cost of the labour raised. Does the work- 
man when he buys a cheap bicycle, or a cheap suit 
of clothes or pair of boots ever picture to himself 
the people who have helped to make those things ? 
The very lowest kind of labour is largely employed on 
them, and it is low because the workman wants the 
luxury of a bicycle or a smart suit at an unreasonably 
low price, and however much you paid him he would 
still buy at the lowest price for the best goods. We 
are not attempting to draw a disparaging comparison 
between the artisan and members of other social 
scales.. Each grade of society does the same thing 
in its own way, and it is recognised as inevitable. 
What we are endeavouring to point out is that it is 
not the organised workman who needs to strike 
for a living wage; it is the unorganised workpeople 
who are paid disgracefully badly and very largely 
in order to supply the organised workman with 
cheap goods—cheap luxuries in many cases. 

But look at the statement from another point of 
view. What has been the declared object of nearly 
all recent strikes in the industries this paper repre- 
We cannot recall one of any importance 





| that has been for a living wage. The railway dispute 
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and the statement that 100,000 men are working 
for less than a pound a week will be brought up 
against us, but it is untenable. A pound a week 
under ‘he conditions of railway service is unquestion- 
ably a living wage, and a good living wage at that. But 
in any case the railway strike was not floated to im- 
prove the lot of only the lowest in the scale—had it 
been it would have gained more sympathy—it was a 
movement to get higher wages all round and to get 
recognition. Or take again the sectional disputes in 
the shipyards. Have they been fought to get a living 
wage ! Or the printers’ strike, or the strike in the 
coal trade. In not a single case could it be shown 
that the workmen were actually earning less per 
week than they could live wholesomely upon. No; 
it would be far more correct to say that strikes are 
never conducted to secure a living wage, than to 
say that they always or even generally are. The 
objects of recent strikes have been occasionally to 
better conditions by reducing hours or increasing 
wages, frequently to resent some imagined tyranny, 
to support misguided views of trades unionism, 
to rebel against new machinery or methods of manage- 
ment, but not in a single case that we can recall 
for many years has there been industrial war in 
the engineering or shipbuilding trades because the 
workpeople were paid so little that they could not 
live decently. Strikes are conducted by trades 


water and of the boiler, will increase. The water 
will, however, expand toa greater degree than will 
the capacity of the boiler, so that it is a matter 
merely of filling the boiler up to a certain level to 
secure the condition that it will be completely filled 
at the end of the thermal expansion process. We 
have calculated that water at 40 deg. if heated to 
371 deg. will expand by 4.4 per cent., and that the 
capacity of the boiler for the same range of tem- 
perature will be increased by only 0.61 per cent. It 
is easy therefore to show that, if the water is to 
expand so as to fill the whole volume of the boiler 
at the end of the temperature range, the boiler must 
initially be filled to a little over 96 per cent. of its 
total capacity. This may sound excessive, and we 
mav be inclined to console ourselves with the thought 
that no boiler, whatever its type, could be filled to 
such an extent except in very unusual circumstances. 
We must remember, however, that the coefficient of 
expansion of most aqueous solutions of chemicals is 
greater than that of pure water for the same range 
of temperature. For example, the coefficient of 
cubical expansion of a 6 per cent. solution of calcium 
chloride is about two-thirds as great again as that of 
water at the same temperature. We cannot at the 
moment say what the coefficient of expansion of the 
| caustic soda. solution, as used in the Litherland 
| devulcaniser, would be, and at any rate we are not 





unions and the members of unions, as we have already | told in the report what strength of liquid was used. 
said, are not of the underpaid class ; indeed, in some | But we may take it that the solution would expand 


of the better unions in years past, only men who | at least as much as water. 


It follows then that if 


had reached a high level of skill and were, as a result, | on the night of the accident the devulcaniser had 


in receipt of good wages, were accepted as members. 
The unions were proud to hear it said that their 


| been charged in excess of 96 per cent. of its capacity 
the expansion of the liquid would not only com- 


members were picked men. Little of that fine pletely fill the boiler, but go further and generate a 


spirit, it is to be feared, remains, but it is still the | 


fact that the lowest paid members of the industrial 


classes cannot afford to become members of the | 


great strike organisations. Another fact is also well 


worth notice. 


and that such trades, being carried on openly in 
factories, under the eye of the inspector and the public, 
are very rarely guilty of sweating. It is the trades 
which are still domiciliary, in which sweating is done 
by one small employer on the next below him, or 
in the secret factories in the hidden parts of great 
cities where labour and capital are alike unorganised 
that the evil still exists. 


The Overfilling of Heating Boilers. 


ELSEWHERE in this issue we publish a short account 
of the explosion of a steam jacketed devulcaniser and 
a summary of the Board of Trade inquiry into its 
cause. The boiler i question was one of a series 
used by the North-Western Rubber Company of 
Litherland in its process for the recovery of rubber 
from scrap material, such as old motor car and 
bicycle tires. Its precise duty was to “devulcanise”’ 
the scrap by boiling it for about twenty-four hours 
in a solution of caustic soda. It consisted of a steam- 
jacketed cylindrical receptacle closed at both ends by 


a dished and flanged steel plate. No safety valve either | 


on its jacket or in communication with its interior 
was provided. The first was thought unnecessary 
because the pressure in the jacket could not exceed 
that of the steam supplied to it. The second was 
dispensed with because it was held that the pressure 
inside the receptacle could never rise much above, if 
even so high as, that in the jacket. Thus the safety 
valve on the steam generating boiler was in a sense 
acting for generator, jacket, and devulcaniser. The 
result was disastrous. After running satisfactorily 
for about four years the apparatus exploded. As we 
record in our account, one of the dished ends was 
blown out and the contents of the boiler ejected with 
great force. Now the problem which faces us is this. 
’ If we take the shearing strength of the rivets hold- 
ing the flanged end in place at 18 tons per square 
inch, we find that a pressure of close on 900 Ib. must 
have been in existence in the interior of the devul- 
caniser at the time of the accident. How can this 
tremendous pressure be accounted for in face of the 
fact that the pressure in the steam jacket was only 
160 lb.? 

We believe that when all the evidence is considered 
everyone willagree with the Board of Trade Com- 
missioner’s opinion, that the explosion was due to 
the direct expansion of the liquid in the receptacle. 
If we pre-suppose that on the night of the disaster 
the boiler was filled with an excessive amount of 
material, then there is nothing unreasonable in the 
explanation, however novel it may be. Let us, for 


simplicity, consider a cylindrical boiler, partially filled 
with pure water, at a temperature of 40 deg. Fah. 
If the boiler and its contents be now heated up to 
371 deg., the temperature corresponding to 160 lb. 


It is that strikes are nearly always | 
conducted in well ordered and organised trades, | 


pressure of considerable magnitude within it. That 
| this pressure could be as high as 900 lb. is certainly 


| room for doubt on this point. 


expansion of water, and more particularly of aqueous 
solutions in heating boilers, must be reckoned 
| with as a source of possible danger. A safety 
| valve would no doubt meet the case in most circum- 
| stances, but it is to be noted that there are many 
| boilers of a type similar to the Litherland devulcaniser 
which are running to-day without a valve. It may 
be argued that the chance of overfilling such a 
_boiler to a dangerous degree is very remote. 
To this we would reply that certain shapes of 
boilers are responsible for a curious deceptiveness if 
the amount of their contents is judged by a casual 
glance through a manhole. We have estimated to 
what level below the top manhole cover the Lither- 
land boiler would have to be filled so as to contain 
96 per cent. of its total capacity. The figure is sur- 
prisingly great to us. It is just a little short of 6in. 
Yet the practice at the works was to fill the boiler 
up until the surface of the liquid was not less than 
12in. from the manhole cover. Thus for four years 
something Jess than 6in. of level alone was separating 





satisfactory working from disaster without anyone 
surmising it. 


The Coal Strike. 


ALTHOUGH the rumours of a solution of the coal 
trade deadlock are renewed, we must warn our 
readers not to base too ardent hopes on their 
truth. No one dare venture to say with con- 
fidence what the next few days may bring forth. 
The Industrial Council may succeed where other 
negotiators have failed, but, on the other hand, the 
men will probably maintain the attitude they have 
assumed, and refuse to budge an inch from it at the 
command of their own leaders, or at the request of the 
country as represented by the Industrial Council. 
The wisest course for everyone is to act on the 
assumption that the strike will continue for several 
weeks, and to take such precautions and safeguards 
as circumstances suggest. The men can probably 
hold out without much distress for three weeks or 
more, and it is certain that until their patience is 
exhausted they will not consider for a moment any 
alterations in the schedules. Their leaders know 
that well enough and will not venture to make any 
agreements with the owners. But at the same time 
it is desirable that negotiations should proceed, so 
that, if possible, some middle course may be 
hammered out which would be acceptable to the 
men when, after a few weeks’ rest, they are in a 
more amenable mood. A powerful arm in the 
hands of the owners is the rising indignation of the 
public that services and supplies should be hindered 
by the obstinacy of the miners, and the annoyance 
of other industrialists who are thrown out of work 
through no cause of their own. Less than a million 
men are now holding up the whole country. Such 





pressure, then it is clear that the volume, both of the 


surprising, but the facts of the case leave very little | 


We conclude, then, from this accident that the | 
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Marine Steam Turbines. By Dr. G. Bauer and O. 
Lasche. Translated from the German, and edited 
by M. G. S. Swallow. London: Crosby Lockwood 
and Son. 1911. 

OnE of the most recent and by no means the least 

interesting books on the subject of marine steam 

turbines is the German original, of which this is a 

translation. It forms a supplementary volume to 

the widely used ‘‘ Marine Engines and Boilers.’ 
which was first published by Dr. G. Bauer, of the 
famous Vulkan Works at Stettin, and who, in the 
more recent publication, is found associated with 
Dr. Lasche, of the Allgemeine Elektrizitats Gesell- 
schaft of Berlin. Both these gentlemen have done 
more for the development of the series velocity- 
compounded impulse type of turbine in Germany than 
of any other system, and the volume is really more 
particularly devoted to this type than to the reaction 
turbine, which, however, is even more widely adopted 
than the former, the German navy alone having 
ordered no less than 280,000 shaft horse-power of 
Parsons turbines in 1911. While the matter contained 
is found in a very concise form, and is, on the whole, 
eminently suited to the practical designer, what is 
left out rather tends to create the feeling that the 
impulse turbine is not the finished thing that some 
of its admirers would have us believe, and though 
| that does not necessarily detract from the utility of 
the book as far as it goes, it certainly causes undesir- 
able gaps in the description of the design. The book 
is divided into ten parts, the first two of which deal 
principally with general remarks on the classification 
of turbines; Part III. deals extensively with the 
|caleulation of turbine dimensions; and Part IV. 
with details of design. Propellers, condensing plant, 
| general arrangements, and turbine driven auxiliaries 
in turn all receive their share of attention. Some 
of the diagrams are good, but many are rather out 
of date, and it is impossible to doubt that more modern 
|information might have been forthcoming ; while, 
further, there is a series of misprints, many occurring 
|in the change from metric to British units, which 
| should certainly find no place in a technical volume ; 
| these are so obvious as to occasion some surprise 
|that they were not discovered in proof. An 
|instance is to be found in Table 6, where coal con- 
|sumptions per square foot of grate per hour average 
| about one-fifth of their proper value as far as the 

British units are concerned. 

| Steam turbine design, as contrasted with that of the 

reciprocating engine, is more of dynamic than a static 

nature, and lends itself better to the application of 
thermo-dynamic diagrams, which become in the latter 
engine unduly complicated from such causes as lique- 
faction and re-evaporation. In practical work, there- 
fore, the calculations for a piston engine, as regards 
cylinder volumes, steam speeds and port areas, are 
generally more of an empirical nature than those for 
a steam turbine, which being under practically con- 
stant conditions of pressure and temperature at any 
point along its length, has now been reduced from its 
early rule-of-thumb condition to proportions based 
on a much better knowledge of applied thermo- 
dynamics. A clear understanding, however, of these, 
albeit they are accompanied with more or less formid- 
able looking entropy charts, is distinctly necessary, 
though in reality the figures and calculations re- 
quired in the designing office are fairly simple when 
once mastered. The authors have very rightly 
based all their formule in their English edition on 
the latest steam tables of Messrs. Marks and Davies, 
which, however, were not available for the original 

German edition, where the figures are taken from 

Mollier’s well-known diagram, a copy of which is 

found in the back of the book. The use of this 

chart is invaluable for facilitating turbine calculations, 
and what are frequently regarded as empiricisms 
in turbine design are on the contrary very often 
labour-saving formule based on this diagram, the 
divergencies from which in practice are so small as 
to be negligible. Probably the most useful features 
of this chart are the facilities it allows for quickly 
estimating the efficiency of known installations, for 
calculating the flow of steam and for solving pro- 
blems in adiabatic expansion, throttling, &c. The 
latter is often of use to the engineer on watch. Ex- 
amples of calculations indicating the numerous 
ways of using this chart are given in some detail, 
and should prove very useful to draughtsmen and 
students engaged in practical work. The influence 
of vacuum and superheat can both be theoretically 
ascertained by the use of this chart, though their 
practical effect depends to some extent on the type 
and details of design of the individual turbine con- 
cerned. Curiously enough, there ae times and 
conditions when the practical effect is greater than 
the theoretical figures would indicate to be possible ; 
an example of this is given in Table 8, where the 
actual figures demonstrating this would be of greater 
interest if more details were added regarding the 
turbine. A table showing the estimated saving 
in fuel due to the use of superheated steam is rather 
marred by an obvious misprint as to the net gain. 

In the section of general thermodynamics, wherein 

most of these questions are discussed, will be found 

the various formule dealing with the determination 








a state of affairs will not be long tolerated. 





of turbine nozzle dimensions for conditions both 
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above and below the critical pressure. As is well 
known, when the outlet ‘pressure is less than .58 
of the initial pressure, no matter what its actual 
value may be, the pressure in the throat of the nozzle 
is a constant 0.58 of the initial pressure, and the 
corresponding steam velocity is a constant 1475ft. 
per second. This enables the builders of impulse 
turbines to calculate their steam consumption from 
pressure drop with great accuracy, provided that the 
nozzle efficiency is known. The authors state that 
this lies between .85 and .97, but the workmanship 
requires to be of a very high order to attain the latter 
value. This reduction in velocity is very serious as 
the loss of energy involved is, of course, proportional 
to the difference between the squares of the squares 
of the velocity. 

In the three sections devoted to the calculation 
of turbine dimensions, the first deals purely with 
the theoretical features of steam flow and wheel 
absorption of the energy due to its velocity. Such 
fundamental formule require to be studied in the 
beginning, but it is only in the case of a very special 
design or analysis of results that they are made use 
of. The blade velocity diagram of a Curtis type 
of wheel is more used perhaps because the various 
blade sections have not been reduced to that state 
of standardisation that the Parsons sections have, 
and for most new designs it is desirable to calculate 
fresh sections which can only be done graphically. 
As a matter of practical experience, very wide 
differences can be made in height, angle, area of 
passage and even number of rows in one of these 
turbines, but it is only the well-mastered fundamental 
idea which enables one to determine the reason for 
this being so in any particular case. The critical 
number of revolutions calls for attention in the case 
of dise loaded shafts, but the Parsons marine turbine 
is virtually free from this danger on account of the 


greater stiffness provided by its drum construction. | 


Both as regards the calculation of A.E.G. or Parsons 
marine turbines, we notice a lot of theory that finds 
no place in a manufacturer’s office. In the first 
place, the maximum revolutions of the turbine should 
be fixed with regard to the propeller. Diameter is 
limited by space available for the turbine plus the 
additional height required for lifting the cover, 
but the relative value of tip clearance to blade 
height also needs to be considered, and this has 
usually the effect of reducing the high-pressure end 
of a turbine, in order to get a reasonably long blade 
and of increasing the low-pressure diameter, so as 
to get a shorter and thereby mechanically stronger 
blade at the exhaust end. 

Most designers draw the sectional elevation of a 
turbine with the top half in section. This should be 
turned upside down, in order to form an accurate 
idea of what the real design is like. If this be done 
to the sections of A.E.G. turbines, as shown in the 
part devoted to their design, it is not easy to see how 
the authors propose to drain these turbines. A few 
hints on the overhauling of discs and diaphragms 
would have been of interest, as it appears totally 
impossible to lift the latter, and the only way to deal 
with them is to thread them endways off the shaft. 
This could not be done on board, of course. The 
lifting gear for steam turbines is now becoming a 
formidable item, especially with the heavy weights 
that require lifting; nevertheless, Fig. 72, showing 
an arrangement thereof, need not have been printed 
wrong way up. We notice an oil pressure of 30 lb. 
to 60 Ib. per square inch recommended for lubrication ; 
this is abnormal, and 5 lb. to 10 1b. per square inch 
is quite sufficient. There are many more details 
available for the A.E.G. design than there are for the 
Parsons turbine. As regards the latter, however, 
such drawings as are given are of an inferior order 
altogether, and by no means compare with the excel- 
lent reciprocating engine drawings of the companion 
volume. A little more information about the discs 
and diaphragms of the A.E.G. machine would have 
been of interest ; there appears to be a most prolific 
use of cast steel in this design, and an extraordinary 
amount of machine work. The question of steam 
balance is gone into only in the case of the Curtis 
turbine ; although equally important, and requiring 
to be dealt with in a different manner, nothing is 
said about it with regard to the reaction type. The 
authors state that the steam consumption in the two 
systems is about the same, whereas the efficiency of the 
Parsons type is undoubtedly higher for the same 
conditions. It is noteworthy that the authors agree 
that the future development of the marine turbine 
would appear to lie in the direction of combining 
the relatively more efficient low-pressure portion 
of the Parsons type of turbine with the compara- 
tively efficient velocity compounded wheel of the 
Curtis type at the high-pressure end. Whether 
this would be a simple wheel or two or more in series 
would depend entirely on the particular circumstances 
of the case. 

In the section dealing with shafting and propellers 
there is little to add as regards the former to what 
was given in the companion volume. The stresses 
in the shafting of turbine vessels can, of course, 
be largely increased over those permissible in re- 
ciprocating engines, owing to the uniformity of turn- 
ing moment. Table 15 on propellers gives a fair 
average guide to the tip velocities and pitch ratios 
current in present practice, but some of the surface 
ratios seem low, and the last column is all wrong 


after its change to English units. The authors 
advocate the generally adopted system of fixing 
turbine propeller dimensions principally from the 
indicated thrust per unit of blade, and from that by 
assuming a projected area ratio. This is, of course, 
somewhat empirical, for pitch ratio and blade speed 
also enter into the question, and the calculations 
generally necessitate a little adjustment of which 
two or three examples are quoted. No hint is given 
in this chapter as to the extraordinary influence 
that blade section, sharp blade edges and finely 
polished blades possess in connection with high-speed 
propeller design ; presumably, it is taken for granted 
that these features will not be neglected. The design 
of propellers for turbine-driven vessels presents 
many difficulties, and the authors very wisely do 
not commit themselves beyond the table of limiting 


adopted. 

In the following chapter on condensers there is 
nothing of note; in fact, in spite of the existence 
of independent dry air pumps in many vessels, there 
is much to be said against this method of air extraction 
which receives so much attention in Dr. Bauer’s 
book. It is better by far to prevent the entry of air 
wherever possible ; the remainder can be extracted 
better by a dual than a separate pump. Condenser 
design is a complicated compromise involving a 
large number of variables, but in the latest practice 
it has undoubtedly been found simplest to accept some 


gland is apt to upset most condenser calculations. 
In the section devoted to the general arrangements 





values of velocities and blade pressures generally | 





of these as constants, and to let the effect appear on | 
the vacuum gauge. As a matter of fact, a leaky | reinforcement is very clearly explained, and tables 


| 
| 


of loading are given first. Then follows a very useful 
diagram to facilitate the design of slabs, giving at a 
glance the most economical depth, the area of rein- 
forcement required, and the diameters and spacing 
of rods which will provide this area, for varying 
values of bending moment per foot width of slab. 
This diagram is prepared for definite working stresses 
in the concrete and steel, but. others follow which 
allow a more extensive choice of the working stresses, 
and give the same information by referring to two 
diagrams. These apply to slabs up to 5in. in depth, 
and deeper slabs can be treated as beams for the 
design of which a very ingenious set of curves is’ 
provided. Three of these are drawn for different 
combinations of working stresses, and they give for 
increasing values of bending moment a varied choice 
of breadth and depth of beam and the tensile rein- 
forcement required. Moreover, if the dimensions 
of the beam are fixed, the area of compressive rein- 
forcement which must be provided in order that the 
moment of resistance may be equal to the bending 
moment, can be read off on a scale at the top of the 
same diagram. For the design of T-beams two 
sets of curves, based upon two different combinations 
of working stresses, are provided. There is a separate 
curve in each set for each of seven different thick- 
nesses of slab, and they are to be used in the same way 
as the curves for ordinary beams, except as regards 
compressive reinforcement. If this is required, 
the area can be read off on separate diagrams. The 
use of vertical stirrups and turned-up rods for shear 


and curves are given which determine the spacing 
of these important members. The treatment of 


of turbine in ships we find various diagrams of engine | columns is brief, and the two diagrams given could 
room installations, such as those of the Mauretania, | only be used to determine the sizes of short columns 
Carmania, Salem, Mohawk, Kaiser, and others, |carrying an axial load. A diagram is given for 


but there exists little scope for originality in this. | determining the cost of various classes of concrete, 


in the turbine engine-room arrangements, though 
we notice at least one design given by the authors 
which does not fulfil the requirements. 





Certain very necessary considerations of accessibility | and some tables of floor loads, weights of materials, 
and convenience should always be complied with | and areas of round and square rods. 


There is very 
little descriptive matter in the text, but the method 
of using the various diagrams is made quite clear 
by examples. The curves are clearly drawn to a 


The final chapter, excluding the steam and other | fairly big scale, and, as there is also a double marginal 


| tables, which conclude the book, relates to turbine- 
| driven auxiliaries, in which the authors place great 
faith. Combined turbine-driven air and condensed 
water pumps, turbo fans, circulating and feed pumps 
are all illustrated and advocated. Forced draught 
stokehold fans would certainly seem to be an excellent 
line in which progress in this direction might be made, 
but turbines would seem to be much less suitable to drive 
boiler feed pumps, in view of the great variations of 
output necessary, and it is very doubtful if such an im- 
portant auxiliary will undergo much modification from 
present practice. The history of turbo feed pumps 
hitherto has not beena bright one. Turbo dynamos of 
small output, and even circulating pumps, are feasible 
propositions, but the consumption is invariably— 
makers’ guarantees notwithstanding—relatively high 
|in service, especially if run on the back pressure 
| usual for auxiliary machinery, while if run on the 
main vacuum considerable trouble is apt to arise 
by reason of air leakage through their glands disturbing 
the main air pumps. That improvements in turbo- 
driven auxiliaries will be made is certain, but they 
must be made before general acceptance is accorded 
them. 

The book, as a whole, is rather a plea for the impulse 
turbine. We are, however, given no information 
about its weight in various classes of ship, and very 
little about actual dimensions. Comparing the book 
with the earlier volume on marine engines and boilers, 
it falls distinctly short in this respect, but some 
reticence is undoubtedly due to the fact that for 
mercantile uses the impulse turbine has hardly found 
a place, and the German naval authorities, who alone 
have adopted it to any extent, might naturally 
object to detailed description of Admiralty machinery. 





Reinforced Concrete Design Simplified. By John 
C. Gammon. London: Crosby, Lockwood and 
Son, 7, Stationers’ Hall-court, E.C. 

THE contents of this book are exactly described 

by the words of the sub-title, which read: ‘“ Dia- 

grams, Tables, and other Data for Designing and 

Checking Accurately and Speedily,”’ and a study of 

Mr. Gammon’s work, which is endorsed by Mr. H. 


Institute, gives one the impression that the diagrams 
and tables have been prepared with like precision 
based upon an inside knowledge of the needs of the 
various cases considered. The very completeness 
with which the author has pursued his purpose is 
liable, however, to create a first impression, to the 
initiated, that the last word in the title should read 
‘“* Amplified ”’ rather than “ Simplified,” and to the 
uniniated that if the study of ‘‘ Reinforced Concrete 
Design Simplified’? presents such complications, 
it were better left alone. Let us at once add that the 
intricate looking curves which, at first sight, produce 
this effect, prove, on better acquaintance, extremely 
valuable interpreters of the somewhat complicated 
formule upon which the sizes of the component 
parts of reinforced concrete beams, to suit given con- 
ditions, depend. The arrangement of the various 
sections is briefly as follows :—Diagrams, tables and 
curves for quickly obtaining reactions and bending 
moments for various loads, spans, and conditions 








| Harper and Brothers. 





Kempton Dyson, the secretary of the Concrete | 





index, the book is necessarily of too large a size to 
be conveniently carried about. For cheeking results 
in the drawing-office, however, it will doubtless 
be found extremely useful, not only to the designer 
for his own satisfaction, but also to the engineer, who, 
in many cases, entrusts the detail design of his rein- 
forced concrete structures to a specialist. 


SHORT NOTICES. 
Motor Bodies and Chassis. By H. J. Butler. London: 
1912.—In his preface the author 
states that this book is intended as an introduction to the 
study of the complete car, as much importance being 
attached to the carriage builder’s art as to that of the 
engineer. The various styles of bodies are dealt with 
fully from the points of view of the user, constructor, and 
draughtsman. Chapter I. defines the various types 
of motor bodies, Chapter II. the dimensions of the body, 
Chapter III. and IV. the design of phaeton, limousine, 
and landaulette bodies. There are also chapters devoted 
to the relationship between coachbuilder and the motorist, 
the decoration of the car, protection from the weather, 
the petrol engine, ignition, cooling systems, transmission, 
lubrication, steering gear, springs, wheels, tires, &c. The 
chapter which commends itself strongly to us as motorists 
is that on the preservation of the car. Written by a man 
who is obviously well up in both the practical and theoreti- 
cal side of motoring, this chapter contains much valuable 
information relating to the care and preservation of 
motor carriages. In a paragraph on the care of the clutch 
the author advises the use of castor oil for treating the 
leather, in case of slipping, and deprecates the employ- 
ment of resin. Castor oil is certainly the better of the 
twain, but it must be looked upon as the lesser of two 
evils, and we would strongly advocate its use very spar- 
ingly, or the remedy will be worse than the ailment. 
Another chapter which will be found extremely useful 
by the beginner is that on ignition. There is no part of 





| the motor car about which there is less understood than 


the ignition system. In this chapter the author describes 
the construction and functions of the accumulator, the 
low and high-tension magneto apparatus, and the various 
details which go to make a complete system. 

The Design and Construction of Dams. By Edward 
Wegmann, M. Am. Soc. C.E. Sixth Edition. London : 
Chapman and Hall.—This is a work in which is embodied 
a vast amount of interesting information concerning 
dams of every sort and kind, overflow weirs and coffer- 
dams. It represents an immensity of labour in its com- 
pilation. When it first appeared in 1888 it treated solely 
of masonry dams, and was a volume containing but 
106 pages of text and 59 plates. The fourth edition, 


‘which was published in 1899, included dams of masonry, 


earth, rock-fill and timber, as well as the principal types 
of movable dams. In the fifth edition, which appeared 
in 1907, there were in addition descriptions of steel and 
reinforced steel dams, Stoney sluice gates and rolling 
dams. The present work, which now runs to 529 pages 
with 157 plates, has in it new chapters on overflow weirs 
and cofferdams, and it claims to cover the whole subject 
of the design and construction of dams. The book is 
divided into four parts and an appendix. The first part, 
which contains fourteen chapters, is devoted to the design 
and construction of masonry dams; the second, which 
has five chapters, deals with earthen, rock-fill, timber 
and steel dams ; the third, with six chapters, is concerned 
with movable dams, cofferdams and overflow weirs ; 
while the fourth treats of recent notable constructions. 
The plates show the sections of a large number of well- 
known dams, with their dimensions, &c. The book is 
well written, printed and illustrated, and the present 
edition is certainly an improvement on those which have 
gone before it. 
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THE BITUMINOUS GAS ENGINE IN SOUTH 
APRICA. 


(By a South A frican Corres ponde nt.) 


THE failure of the 13,000 horse-power gas engine plant 
for the Johannesburg Municipality, which caused so 
much inconvenience to the public of that town, has con- 


siderably affected the installation of gas engines through- | 


out the sub-continent of South-Africa. In fact, the 
prejudice was so pronounced at .the time 
looked surprised if a gas engine were so much as suggested 
for driving the most trivial and unimportant machinery. 
However, the general aversion.was gradually got over 
by engineers in the country- recommending suction gas 
plants burning charcoal. .for small pumping stations. 


As these proved generally to be successful, and to give 


that people | 


| bituminous coal, 








Bab? err, 








be pumped to the recovery works. The plant for this 


| purpose was ordered from Australia, where this method 
| of working has reached a high stage of efficiency. 


The 
upon 
r dis- 


power then found necessary amounted to close 
375 horse-power, and the new power plant unde 
cussion was ordered to develop this power, and to form 
one unit of three eventually to be installed for future 
and more extensive workings. It became necessary 
to provide for the use of other fuel than charcoal, as it 
was estimated that the brushwood in the vicinity would 
not be sufficient for the life of the mine on the larger 
seale contemplated. The new plant was guaranteed to 
work with any kind of Transvaal bituminous or semi- 
thus rendering the mine owners inde- 
pendent of any particular colliery, which means that they 
can save between 15s. and 30s. per ton of fuel burnt, 

when compared with charcoal and anthracite coal re- 


little or no trouble, their use was gradually adopted for spectively. 


more serious work, until plants of this description were | 


The plant consists of a bituminous suction pressure- 


installed to run small stamp batteries in the remote parts | type producer, manufactured by the Power Gas Corpora- 


of Rhodesia. Bituminous plants, however, 
contemplated after the firm of Blane and Co., Limited, 
actually installed a smail plant in its stores in Johannes- 
burg for demonstration purposes. It 
60 horse-power gas engine made by the Premier Gas Engine 


consisted of a | 


were only | tion, Limited ; 


Company, and a bituminous pressure plant made by the | 


Power Gas Corporation. It is greatly to the credit of 
the consulting engineers, Messrs. Eckstein and Co., 
that, despite adverse criticism and in face of much pre- 
judice, they took upon themselves to recommend the 
erection of a plant of the bituminous type for the important 
work to be done at the tin mines on Groenfontein farm. 
‘True it was that Messrs. Blane and Co. were only able 


to convince these gentlemen by actually running a twenty- | 


four hour test on their experimental plant, but the entire suc- 
cess of this run convinced them of the possible success of the 
larger plant to be installed. That their choice has been 
justified is evident by the very satisfactory results. 

The Groenfontein tin mine is situated close to Pot- 
gietersrust, in the northern Transvaal in the Pieters- 
burg district, and is owned by the Transvaal Consolidated 
Lands, one of Messrs. H. Eckstein and Co.’s subsidiary 
companies. The mine was started about four years ago, 
and the plant then consisted of a ten-stamp battery with 
the usual Frue vanners, screens and slimes tables. These 
were driven by a 60 horse-power Tangye gas engine, 
with that firm’s ordinary suction gas producer plant 
for using charcoal, which, owing to the large quantities 
of brushwood on the property, was burnt on the spot, 
and was consequently the cheapest and best fuel for the 
purpose. Anthracite coal of inferior quality would have 
cost between £2 10s. to £3 per ton, landed on the property. 
Later on, this plant was duplicated in order to run a 
generator and supply the necessary power for various 
extra pumps and haulages. This installation was very 
satisfactory, and gave little or no trouble. It was arranged 
with double scrubbers so that cleaning could be done 
while running. About eighteen months ago, it was found 
necessary to put up a large hydraulic appliance for washing 
down quantities of ground into boxes, from which it would 





a gas engine capable of developing 450 
| horse-power at sea lev el, when running at 170 revolutions 
| per minute, made by the Premier Gas Engine Company ; : 
and a three-phase alternating current 300 kilovolt-ampére 
generator, supplying current at 2099 volts and 50 cycles, 
made by the A.E.G. Electric Company, of Berlin. 

On going over the works the first thing that meets the 
eye is the Premier gas engine. It has three power cylinders, 
each 20in. diameter with a stroke of 26in., and at the 
altitude of 4000ft. above sea level will develop 375 brake 
horse-power at 170 revolutions per minute. During 
the test run it actually developed 420 brake horse-power, 
this being nearly equal to the full rated capacity at sea 
level. Any part of the engine can be got at readily 
The sparking plug, for instance, can be removed and 
replaced in less than one minute, although one cannot 
conceive of this ever being necessary, as it is so designed 
that it is self-cleaning. For scavenging the cross- 
head guide is bored out to take the place of a cylin- 
der rather larger than the power cylinder, the cross- 
head forming the piston. This, during the working of 
the engine, draws in fresh air through a couple of plate 
valves. The air is then compressed to 5 lb. per square 


inch above the atmospheric pressure, and at the correct | 


time, when the power piston is nearing the end of its 
stroke, is forced into the combustion chamber, blowing 
out all hot and burnt gases, thus ensuring a good mixture 


of gas with fresh, pure air, and preventing the possi- | 
The scavenging air being cool and | 


bility of pre-ignition. 
its volume large, has the further advantage of cooling 
all surfaces and 
with the flame, and thus in two ways avoiding that over- 


heating which is probably the greatest difficulty met | 


with in large gas engines. Ignition takes place in the 


centre of the charge, and is caused by the break of the | 
low-tension circuit in the cylinder itself, the finger, usually | 


resting on the contact pin, being pulled off the pin, and 
causing a Jongspark, which ignites the explosive mixture. 
This gives a slow ignition, and consequently an indicator 
diagram more like a steam card. There is thus an absence 





valves which come in direct contact | 


of sudden shocks, and also an even turning moment 
which is especially noticeable in the three-cylinder arrange 
ment. The cycle of operations, with the exception of 
the scavenging device, is the four-stroke Otto type, but 
the governing is done entirely by the amount of explo 
sive gases admitted into the cylinder, and not on the 
hit-and-miss principle, so as to ensure regularity. Another 
feature well worth comment is the water-cooling system. 
The pipes circulating the water through the piston are 
all fitted with knuckle joints, and these are so well designed 
that there is not the slightest sign of the leakages so often 
in evidence when telescopic pipes are used for this purpose. 
Besides the usual cooling surfaces supplied with water, 
this engine has all its exhaust valves water cooled, as they 
cannot in this case depend on the air cooling which is 
so efficient for the inlet valves, since all the gases passing 
the exhaust are more or less heated. This attention to 
detail has also been carried out in a system of forced 
lubrication of a most effective character. 

The gas producer plant is the first of its kind in the 
Transvaal, and is highly successful. The conditions 
for which it was designed are most onerous. It has to 
work without interruption from year end to year end 
with any kind of fuel that may be handy at the time. 
It is, of course, intended to burn bituminous or semi 
bituminous coal solely, but this in itself is a task when 
one considers the varying qualities of that kind of coal 

| met with in South Africa. The volatile matter and the 
percentage of ash vary greatly between the different 
seams in the same colliery, and the variation is more 
marked between the coals from different collieries, even 
when obtained from the same district. Suitability to 
| the burning of all these different classes of coal is essential 
| under these circumstances, as the owners do not wish 
to be tied up to one colliery, nor forced to run on specially 
selected coal, where running costs must be kept at the 
minimum. In these outlying districts it is also quite 
possible that coal might run short, when charcoal or 
wood might have to be resorted to. Taking all these 
considerations into account, one might expect all kinds 
of elaborate arrangements to cope with the conditions. 
but the producer plant is designed on lines equally as simple 
and efficient as those of the engine. These two cardinal 
factors spell success everywhere, but especially in out 
of the way places where men of limited experience work 
under difficult conditions. Owing to the isolation of the 
district, and a natural distrust of new things of a more 
or less experimental nature, this part of the plant was 
duplicated, but experience has shown this was not 
necessary. In fact, so far one generator with its coolers 
and scrubbers has done the whole of the work, the seconi 
| being idle. 
The whole plant consists of two generators, four coolers, 
| two fans and two scrubbers. The generators are con- 
structed with an open bottom, water sealed, the incan- 
descent fuel being supported on the spent fuel in the 
| water lute below. The clinkers as they are formed fall 
through the bottom, and can be raked out from the water 
| lute with the other residue without the opening of doors at 


| any time. This is done without altering the quality 
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or volume of the gases, and ensures constant running. 
From the generator the gases pass through two coolers, 
which are practically nothing but long vertical tubes 
about 3ft. in diameter, quite empty except for a few 
baffle plates and a water spray fixed on the top. These 
are also open-bottomed and water sealed, and the con- 
densed tar and dirt is collected in the water lute, and can 
be removed as required without disturbing the running 
of the plant.. Here again the advantage over the ordinary 
suction gas plant is apparent, as in these the filtering 
medium of coke has to be removed fairly often, which, 
for continuous running, necessitates their being duplicated 
so that one set can be cleaned while the other is in opera- 
tion, From the coolers the gases pass through a fan 
and tar extractor, which is driven by a small motor, 
and thence through the scrubber up to the engine. The 
serubber is a square box filled with sawdust and shavings, 
and is only there as a final safeguard for preventing 
any tar getting to the engine. But the centrifugal tar 


extractor is so efficient that one might almost consider | 


the serubber superfluous, as after three months running 
under the most unfavourable conditions, the scrubber 
was found to be perfectly clean, and has not been touched 
since, 

A start was made over six months ago, and during 
the trial run the engine developed 420 horse-power, as 
previously stated, and ran on 1} Ib. of bituminous coal 
per kilo-ve!t ampére-hour output. This result has been 
considerably improved upon, and all concerned have 
every reason to congratulate themselves on the assured 
success of what was at first considered a risky experiment. 

Enough has been said to show that plants of this 
description could be profitably adopted throughout the 


sub-continent for power purposes of any description. | 
Che semi-bituminous pressure plant should also present | 


a solution of the irrigation problem, where pumping is 
necessary to water large areas, and one cannot 
why similar plants should not be made use of for generat- 
ing light and power for the many small municipalities 
throughout the country. 


see 


Warr SUBSIDENCE AT THE ‘THAMES IRONWORKS.—On 
Wednesday last a portion of a wharf, said to amount to some 
3000 square feet, at the Thames Ironworks, subsided carrying 
with it several buildings. It is feared that the accident may 
cause the fall of the large shear legs which are close by and which 
weigh about 200 tons, 





RADIAL DRILLING MACHINE WITH SIX 
SPINDLES. 

A SOMEWHAT unusual type of drilling machine has 
recently been built for the New South Wales Government 
by Beyer, Peacock and Co., Limited, Manchester. It has 
six radial arms carrying spindles and is designed for 
operating on large circular work, such as Mansell and other 
railway wheels having retaining bolts or rivets, or for 
drilling cylinder covers or angle iron rings. The bed is of 
massive construction, is turned and bored to receive the 
table and is planed on the vertical faces to accommodate the 
three Gouble sockets which carry the radial arms. The 
table is 6ft. 8in. diameter outside the water trough and 
6ft. Ojin. diameter over the working face, T slots being 
provided for securing the work. The under side is pro- 
vided with a bevel wheel gearing with a pinion in the bed, 
which enables the. table to be moved round by hand by 
means of a star handle. The table is also provided with a 
trough for returning the lubricant to the pump. The six 
spindles are each carried in astrong saddle and have inde- 
pendent starting, stopping and feed motions. They are 
driven by means of a two-speed cone pulley and a system 
of mitre and bevel gears. The spindles are of tough steel 
2in. diameter, and the outer sleeves are of hard cast iron 
running in conical bearings with means of adjustment 
for taking up the wear. The machine is provided with a 
centrifugal pump and water service and weighs about 10 
tons, 


DOCKYARD NOTES. 


Irv is understood that the Orion has been ordered to be 
fitted with larger bilge keels, with a view to preventing 
her from rolling so abnormally. Her present bilge keels 
| are 6ft. deep. The difficulty of sufficient dock accom- 
| modation is the probable obstacle in the way of larger 

bilge keels, docks suitable for the Orion class being ex- 
| tremely scarce. 

Tue Lion is undergoing alterations at Devonport with 
a view to circumventing the 50ft. flame which arises 
from her funnels when at full speed. This flame licks 
around the fire control station and renders it absolutely 
untenable. According to the latest reports, the fire 


control station is to be placed on top of the conning tower 
and the fore funnel shifted, so that it shall be further away 
from the navigating bridge, which also proved altogether 
untenable when the ship was steaming at full speed. The 
tripod mast, it is stated, will be placed further aft. The 
total cost of the alterations is estimated at £25,000. 


THE new destroyer Druid, built by Messrs. Denny, of 
Dumbarton, is now practically ready for sea. 


SEVENTEEN firms are competing for the twenty new 
destroyers of the 1912-13 Estimates, which have already 
been put out to tender. 


Navat airship No. 2 has been ordered. Designs have 
been ‘carefully prepared by British naval officers and 
aeronautical experts on designs.’ All details of the new 

{ airship are being kept secret, as were those of the No. 1. 
As it is difficult to imagine even the most enthusiastic of 
German spies seeking to discover details of any gas-bag 
absurdities evolved by the British naval authorities, the 
assumption is that the authorities are anxious to smother 
so far as possible any criticisms upon what—even were 
there the least prospect of the dirigible being effective 
can only be described as a total waste of public money. 
The sooner that naval officers playing with the subject 
realise that the amateur is hardly likely to step in where 
experts have failed to tread, the better it will be for the 
country and our prospects of aerial defence. Whatever 
future the dirigible may have it is at present nowhere in 
competition with the aeroplane. 


THe two new United States battleships will be named 
the Nevada and Oklahoma. The building contract has 
been secured by the Fore River Company, of Quincy, 
Mass., and the New York Shipbuilding Company, of 
Camden, N.J., the price of each being just under six million 


dollars. The ships are to be completed in thirty-six 
months. Nickel steel is to be used in their construction. 


Special steel was originally specified, but it was impossible 
to provide it at the cost laid down by the United States 
authorities. One of the ships will have Curtis turbines, 
and the other reciprocating engines, Triple turrets wil 
figure in them. 
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ON THE WIDER ADOPTION AND STANDARD- 
ISATION OF WATER-TUBE BOILERS.* 

By Mr. E. M. SPEAKMAN (Associate Member). 
(Continued from page 233.) 
In Fig. 5 are also given a series of evaporation curves of 


typical water-tube boilers together with their rate of steam pro- 
duction per square foot of grate. Although, as might be ex- 


pected, the evaporation falls off at the higher rates of combus- | 


tion, especially in cases of contracted combustion chambers, the 


average intermediate values at, say, from 30 lb. to 40]b. per | p 


square foot, range about eleven, and that for a properly propor- 
tioned boiler at 60]b. per square foot should not fall below 
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ten times. In Fig. 6 are given the curves of steam production 
corresponding to the boilers in Figs. 3 and 4. In Figs. 7 and 8 
are given the evaporation curves of a half-section of a Babcock 
and Wilcox boiler for the U.S. battleship Utah; the former 
refers to a series of coal-fired tests, after which the fire-bars were 
removed, the ashpans bricked over, and the boiler front modified 
to allow the oil fuel apparatus to be installed, with the result 
shown in Fig. 8. These trials are specially interesting in view 
of the efficiencies obtained at high rates of combustion}. With 
«coal an equivalent evaporation exceeding eleven times was 
obtained when burning 50 lh. per square foot, 10.5 times at 
60 tb., and 9.45 times at 701b., the latter being @ouble the 
average full power amount of United States naval practice. 
With oil fuel the same boiler exceeded an evaporative value of 
fifteen times when burning up to 10.5 Ib. of oil per cubic foot 
of combustion space ; when burning 15 lb. the evaporation was 
thirteen times, which is equal to 16.45 lb. of steam per square 
foot of heating surface per hour. ‘The relative efficiencies, Fig. 


* Paper read before the Institution of Engineers and Shipbuilders 
Scotland. 
* For fnll report of these trials, see Journal Amer. Soc. Nav. Engineers. 


Bes 4 — . 
7, when burning coal at 70 lb. per square foot, and the equiva- 


lent amount in oil, are 60 per cent. and 72.6 per cent. respec- 
tively. . Fig. 9 gives the evaporation curves of a Mosher type of 
boiler built to replace the cylindrical boilers of the U.S. battleship 
Kearsarge. No little difficulty and cost are involved in con- 
ducting large series of evaporative trials, and local conditions 
frequently affect the readings to a considerable extent. By 
massing a varying series of curves together, and by deducing 


| evaporative values for comparative estimating from a general 


mean value rather than from isolated instances, is probably the 
best means of obtaining a fair average value. From the curves 
in Figs. 5 to 9 it might reasonably be felt that for trial pur- 
oses an evaporation of eleven times when burning between 


| 30 Ib. and 40 Ib. of coal per square foot of grate per hour, rising 
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water-tube boiler. For general service at this rate a value of 
10 lb. should certainly be obtained. 


THe WercutT or Borers. 


In Table III. will be found the dimensions of a few typical 
boilers and their corresponding weights and steam production. 
Even if the inevitable discrepancies that must occur in practice 
due to various well-known conditions be found therein, the 
general deductions from this list will be found accurate. 
Approximately the pounds of steam produced per ton of boiler 
per hour from and at 212 deg. Fah. by the various types are as 
follows :-— 

Double-ended—360 lb. per hour—For relatively highly 
forced cylindrical boilers, such as in Channel steamers, 
Single-ended—320 lb. per hour—For relatively highly 
forced cylindrical boilers, such as in Channel steamers. 
Double-ended—270 Ib. per hour-—For long voyage large 
size vessels with lower rates of combustion. 
Single-ended 
size vessels with lower rates of combustion. 








LBS. OF COAL PER SQUARE FOOT OF GRATE PER HOUR. 


230 Ib. per hour—For long voyage large | 
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coal-fired torpedo-boat destroyer boilers-——1800 |}, 
per hour—aAt full power. 
In oil-fired torpedo-boat destroyer boilers 
hour—At full power. 
No one would suggest the torpedo-boat destroyer type of 
boiler for a merchant vessel. Suppose the steam production 
in relation to weight be halved, in order to make proper allow. 


| 

| For 

| 

| 

. 

| ance for the modifications to design, and permissible combus- 
| 


2400 Ib. per 


tion as discussed below, the water-tube boilers of the three. 
drum type would still weigh less than half that of the cylindrical, 
As given in Table II., this applies to the generator portion com- 
plete and does not include uptakes and funnels, or, if fitted, a 
Howden heating system, which can, of course, also be applied. 
| Roughly speaking, a large double-ended boiler weighs .9 tons 
| per square foot of grate surface, a single-ended boiler 1.02 tons 
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per square foot, and a coal-fired water-tube boiler .35 tons pe! 
square foot. That is, if increased in proportions and seantlings 
by 50 per cent., to suit merchant practice, the latter would only 
weigh one-half of the cylindrical unit for equal grate area and 
steam production. 
The approximate weight of an entire boiler-room installation 
with piping, pumps, and all accessories might be put down as : 
Lbs, of steam per 
Tons per hour per ton of boiler- 
ee room from and at 
yenciag 212 deg. Fah. 


For cylindrical boilers 1.4 to 1.7 150 to 200 
For Babcock boilers .. 65 450 
For Yarrow boilers 9 490 


It is difficult to give in the space available fuller information 
than that tending to prove the point at issue; but in the case 
of two vessels each of 2000 tons—virtually sister ships and fitted 
| with the same turbines and shafting—the cylindrical boilers of 

the one weigh 320 tons against 180 tons of the water-tube boilers 
|in the other, the remaining stokehold weights being practi- 
In this case 140 tons represent 7 per cent. of 


| cally identical. 
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the displacement, and about 100 tons of which has gone into 
additional deadweight capacity 


Size or Unit. 


In no direction has the advance of water-tube boilers made 
such strides as in the individual size of unit. The first Yarrow 
boiler, fitted in H.M.S. Hornet, had a heating surface of 1027 
square feet, and a grate surface of 20.5 square feet ; while the 
corresponding erg boiler had a grate surface of 47.3 | 
square feet, though this was divided into two furnaces as in the 
modern Schulz type. The early Belleville boilers varied 
between 53 square feet and 58 square feet of grate surface, 
and burned on an average about 26 lb. of coal per square foot 
per hour. The large tube Yarrow boilers, which first. made their 
appearance in the “‘ Swiftsure”’ class* were of 53 square feet 











is only possible for a short period, say, from six to eight hours 
without considerable cleaning and for runs of 100 hours—an 
Atlantic passage—a much lower consumption per square foot 
would, of course, require to be adopted. Obviously, for short 
run routes, larger grates might be adopted than on the ocean 
services. 

When oil fuel is used instead of coal, the question of firing is 
of vastly Jess importance, and greatly lessens the limitation 
of size of unit. In fact, this might almost then be determined 
by the loss of power due to an accident to one unit forming 
too great a proportion of the evaporating plant. Oil-fired 
boilers of from 6000 to 7000 square feet of heating surface are 
now common. The largest individual boiler of which the 
author has experience is the unit in the Argentine torpedo- 
boat destroyers of the ‘San Luis” class, built by Messrs. 


TABLE III. 























| Weight of Lb. of Lb. of steam, per hour. 
: “ hee, ” , ‘ | generator steam per meats 
Number. ype. 4 | H.S. sq. ft. GS. sq. ft. complete hour j ; " 
per sq. in. | | with Geter, f. and a. Pek ft. | a _ of xB 
tops. 212deg. Fah. sid — 

Cylindrical, ft. in. ft. in. 
1 We ane 6600 169 170 45,000 6.82 267 7 6x9 
2 350) 85 90 20,000. 5,71 222 17 6 x 10 7% 
3 6500 168 148 18,000 8.93 392 16 4x 3 0 
4 | 3320 73 380 28,000 8.4 350 14x ll 6 
5 4620 130 95 36,000 7.49 | 380 1440x199 0 
6 2230 55 66 20,000 8.95 | 303 14 3 x ll 6 
7 3000 75 76 24,000 8.0 | 316 12 Ox wW O 
8 sa = LUO DO | 40 14,500 9.65 290 2 6.x. 8s 

Water-tube, 
ot) Normand... .. .. 240 3000 5 17.5 28,000 9.33 | 1600 | 
10 Mosher 260 4500 92 23.3 44,000 9.8 | 1890 | | < 
i Yarrow 230 5L00 Sb 25.5 47, 9:25 | ig4y |, Coal fuel. 
1y White-Forster . . 230 100 110 23.2 60,000 11.6 2130 | 

Combustion \“ 
chamber, 
cub. ft. | 

13 Thornycroft 250 4500 423 24.5 51,300 11.4 2000 
l4 Normand . 26) 4430 336 26.75 54,600 11.29 2035 | P 
1b Yarrow .. .. 230 6000 600 29-5 78,000 13.0 ; 2620 = | Oil fuel. 
16 White-Forster . . 230 8500 915 | 40.0 120,000 14.1 3000 J 





Nore.—The above are service or trial results and not test-house figures. The data have been corrected to the designed pressure of the 


beilers, and, where necessary, for local conditions of working. 


A considerable difference in evaporative value, of course, exists between 


boilers working under Howden’s draught,* closed stokeholdt conditions, or under natural draught; all the data given of torpedo-boat 


destroyer b.ilers, of course, are under forced draught conditions. 


each, a figure from which the large tube type varied but little | 
until it recently followed the general tendency to increase. The 
earlier Babcock and Wilcox boilers in this country were of 
64 square feet, and this has gradually been increased to about 
90 square feet per unit, burning about 22 lb. to 24 lb. per square 
foot of grate. In the United States navy, where, compared to 
English practice, larger and fewer units are generally fitted, 
some of the earlier Babcock and Wilcox boilers were of 96 square 
feet, rising to 103 square feet in the ** Delaware” class, and 
119 square feet in the ‘* Utah ” class, and burning from 30 Ib. to 
36 Ib. of coal per square foot of grate per hour. In the small 
tube three-drum type of twelve years ago from 55 to 60 square 
feet was common. More recent boilers for small craft have risen 
first to 70 and later to 85 square feet. In the recent United 
States torpedo-boat destroyers 90 square feet is common ; 
in the German torpedo-boat destroyers 100, and in one case, 
125 square feet in a two furnace unit has been adopted. This | 
boiler is about 22ft. wide over the lower drums. The largest 
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Fig. 10 


individual coal grate of the author’s experience in this country 
is in a White-Forster boiler recently built at Birkenhead for a 
foreign torpedo-boat destroyer, and which has 111 square feet. 
Messrs. Yarrow’s double-ended boilers for the Brazilian torpedo- 
boat destroyers of the ‘ Matto Grosso” class exceeded this, 
but in their case the furnace was completely divided trans- 
versely into two separate parts by a brick wall, and the indi- 
vidual grates of this double-ended boiler did not exceed 70 square 
feet. These exceptional areas, except for the double-ended 
type,* are quite outside mercantile use, but are quoted as 
examples of limiting size in coal units. A reasonable average 
of from 70 to 80 square feet of grate in a three-drum type is a 
feasible project in small mercantile vessels, but for economy the 
coal burnt per square foot of grate per hour should be between 
the economical limits of the large and small tube types, say, 
from 30 lb. to 40 Ib. per square foot, although these boilers at 
full power burn easily 25 per cent. more for long periods. 
Strictly speaking, the size of coal-fired units rests entirely on 
the maintenance of clean, level fires on a large grate ; 120 square 
feet is exceptionally large, and is only possible with most 
systematic stoking and picked fue]. Even so, no difficulty has 
been experienced in keeping good fires either on 110 square 
feet on one grate or 125 on a Schulz grate when burning about 
65 lb. square foot of grate per hour. Such a consumption 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


a H.M.S. Medea (see Boiler Committee’s Report) excepted. 
H.M.S. Medea (see Boiler Committee’s Report) excepted. 





Cammell, Laird and Co., at Birkenhead, which has a heating 
surface of 8500 square feet. It is of the single-ended White- 
Forster type, and has a combustion space of 915 cubic feet. 
With Sin. air pressure it has generated from feed water at 212 deg. 
Fah., about 120,000 Ib. of steam per hour at 230 Ib. pressure, 
without the slightest difficulty of operation or adverse effect 
on the boiler The two tube rows nearest the fire are Lin. 
in diameter, the twenty others are lin. diameter; the upper 
drum is 4ft. 8in. diameter. 
measures 19ft. 





and are at present, too great for the respective margins to 
overlap. This is a position which, perhaps, a simultaneous 
small change in the engineering policy of both sides would go 
far to eradicate. Reference to Table IJ. shows the percentage 
weight of naval boilers to be so low in some cases that an 
appreciable addition would hardly affect the ship as a whole. 
Torpedo-boat destroyers are not included in this remark, owing 
to their exceptional nature, but such an addition might render 
it possible to strike a mean between commercial efficiency. 
reliability and durability on the one hand, and adequate steam 
production in relation to the low weight and capability for forcing 
that, at times, is so essential to naval engineering on the other. 
With the ever rapidly increasing size and speed of ships, greater 
power on less weight is essential. The oil engine, whatever 
its future, cannot at present offer any solution for large powers. 
Since the turbine has rendered main engine overhaul in port 
a matter of rapidity and relatively of small importance, the 
principal factor influencing the time required to turn round on 
the ar pree services is now that of boiler attention and the 
stowing of fuel. Two great questions arise in this connection. 


| Is oil or coal to be the fuel for high-speed vessels ; and, if the 


former, what is to be the type of boiler? Obviously, these 
queries are restricted to special classes of vessels—those in which 
the machinery element is a larger proportion of the ship. It 
must also be remembered that cylindrical boiler trqubles are 
by no means as scarce ss is often supposed. Comparatively 


| little progress, perhaps, has been made in this design for some 
| years past, whereas the water-tube boiler has distinct poten- 


| improvement in economy ; 


tialities before it. At the lower limit of pressure, the advances 
made in condenser design in the last decade offer little scope for 
i higher initial pressures are then 
the only resource, and while the cylindrical boiler may not 
have reached its zenith, its weight in relation to its steam 


| production cannot be reduced. 


Ot water-tube boilers applied to merchant work, of course 
the Babcock and Wilcox boiler is, so far, the most widely used, 
especially abroad; incidently, in foreign countries economy 


| of fuel is, perhaps, even more seriously considered than in this. 


| insignificant. 


This boiler in its own type has reached a very high degree of 
standardisation and efficiency, and the variations in design 
and scantlings between the naval and mercantile type are 
As regards the rather lighter three-drum type, 
there are few instances of its application, in spite of its obvious 
suitability. Several features in its design recommend it, pro- 


| vided that the curvature of the tubes is either small, as in the 


| White-Forster type, or nil, as in the Yarrow type. 


The first modification to render the latter acceptable to regis- 


| tration societies will probably be in the thickness of tubes and 


| in one-sixteenths of an inch in diameter. 


their diameter. The German navy adopts a standard tube of 
36 mm. outside diameter, and 3 mm. thick, that is, l#in. (full), 
and between 10-11 L.S.G. This is distinctly lighter than the 
United States ljin. tubes. The adoption of large tubes of 
ljin. diameter for large vessels, and small tubes of lin. diameter 
for small ships does not seem logical at first sight, nor, unless 
it has been purely evolutional, does the use of tubes varying 
i There is no doubt 


| that a tube of ljin. diameter of 9 L.S.G. should last longer 


Transversely overall the boiler | 
Probably this is the largest boiler yet made, | 


but experience of it indicates that oil-burning units having | 


fectly possible, and, with adequate combustion space, would 
be even more economical. Boilers of such a size, however, 


should have oil burners at each end, as in the latest German | admit of easier cleaning. 


practice. The San Luis boiler referred to has an evaporative 
value exceeding 14 when burhing | Ib. of oil per square foot of 
heating surface. At 12 1b. per shaft horse-power, this is equal 
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| from 10,000 to 12,000 square feet of heating surface are per- | 


| 


| 


than one of I}in. diameter of 11 L.S.G., but not necessarily 
longer if that tube be increased to 10 L.S.G., that is, from 
. 1l6in. to .128in. thick. A point of no little difficulty to arrive 
at will be the diameter of tube. To abandon the smaller 
sizes reduces the weight advantage and capacity for higher 
consumptions per unit of grate surface. The larger tubes 
It is in the excellence of the quality 
of the tubes, their treatment, and the workmanship lavished 


|,on their installation and preservation that the’required durability 


" 
EVAPORATION FROM AND AT 212° 


RATIO:— ACTUAL EVAPORATION 


Fig. 


to 10,000 horse-power from one. unit. Eight such boilers would 

produce nearly the same amount of steam as the Lusitania 

required on trial! ¢The author would have no hesitation in 

building for naval work a 12,000 square feet ‘double-ended 

oil fuel unit, but other considerations than individual full- 
wer limit the advisability of such immense boilers. 


One of the greatest advantages of oil fuel lies in the concen- | ae Aha gine ¢ 
tration of power in fewer and much larger water-tube units | The drums and ends of the usual boilers will probably require 


than are now installed, with a corresponding immense saving 
in weight and space adopted. Assume a three-drum unit having 
12,000 square feet of heating surface to be built for a large 
passenger vessel. With 1400 cubic feet of combustion space, 
and burning only 8 lb. of oil per cubic foot, an evaporation of 
fifteen times should be obtained, giving 168,000 lb. per hour 
per unit, or 14 1b. per square foot of heating surface. Such a 
boiler, including water. would weigh, for merchant service 
requirements, about 80 tons. The fuel burnt per hour would 
amount to 5 tons. 


PosstBtE MoprricaTION IN DrEsIGN AND STANDARDISATION. 


The wide divergences in the conditions accepted by Admiralties 
and registration societies are not easily mergeable into one 
conglomerate whole, because the policy of the former must 
essentially be to accept those very risks that the latter must 
strive to avoid, and the differences reasonably have been, 


| though builders are not in 


of the boiler will largely depend. In_view,of recent naval 
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experience, there should be no need to deubt that a design 
based on mercantile service requirements would prove suitable, 
provided that ample care was taken in regard to the quality of 
tubes accepted. 


Merchant service fire-bars, doors and casings will be required 
as well as heavier brickwork than is found in naval boilers. 


thickening, and they might also be somewhat increased in 
size with advantage. Funnels and uptakes will remain as 
before. Nevertheless, in spite of this, the weight saved— 
of which the gain is largely in water carried—will still be very 
considerable. As a set-off against the additional weight, the 
downtake tubes outside the boiler might well be dispensed with, 
yreement on this point. It will 
be seen from Fig. 10 what difference in overall length to the 
same boiler is made by the adoption of these tubes. It i$ very 
doubtful if any economical advantage is gained from them. 
For boilers with sharply curved tubes, in which the flow of 
water must necessarily be less rapid than in straight tubes, 
they are probably necessary, but the forsner type is not here 


| considered. Table IV., compiled at random from various 


types, shows how little consistent relationship there is between 
the areas of these external pipes and of the generating tubes 
That one boiler capable of producing three times the amount 
of steam as another should have the same size and number cf 
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downtake tubes as the lower powered one, seems to indicate 
that external pipes are quite unnecessary in Yarrow type boilers. 

A further advantageous modification, which is perhaps an 
adaptation from condenser design, would seem to lie in a 
greater variation of longitudinal tube pitching between the fire 
rows and the outside tube rows. General practice is for the 
two fire rows to be of slightly greater diameter, and consequently 
further apart than the remainder. For instance, in a twenty- 
row nest, the two fire rows may be Ijin. in diameter, with a 
longitudinal pitch of 1}{%in., the remaining eighteen being all 
lijin. tubes pitched Ifjin. In the larger units that seem 
probable in future, greater economy might possibly be main- 
tained by making, in a twenty-four-row boiler, a variation 
both of tube diameter and pitch, such as six, eight and ten-—— 
or tive, seven and twelve—rows, the latter bemg the outer 
ones, though obviously this would involve greater trouble 
in manufacture and in cleaning after use. The temperature 
drop, however, across a nest of water-filled tubes is so great, 
and the consequent volume of gas su greatly reduced, that 
investigation in this line would seem to be worth undertaking. 


TABLE IV. 


| Ratio of 
Heating Steam Lb, | downtake : 
Boiler surface, production, steam, per | area. Type of ship 
P “| square Ib, square 9 |——-_—— and fuel. 
feet. per hour. | foot, H.S. | Generating | 
tube area. | 
\ 3660 28,700 7.55 4.18 Cruiser, coal 
b 420 31,400 7.5 4.21 Cruiser, coal 
B.. 3Tou 25,000 6.66 3.15 | Battleship, coal 
D 5iue 16,000 90 1.5 Destroyer, coal 
kb | 6400 80,000 12.5 58 Destroyer, oil 
r S500 130,000 15.2 4.9 Destroyer, oil 
Just as existing furnaces are standardised, in view -of the 


present amount of repetition work in boiler manufacture, so 
the corresponding portions of water-tube boilers can be. Upper 
drums, except for special cases, vary little in diameter and 
need vary less. Bottom reservoirs consequently, as well as 
the chamber ends, could also, as far as radius and thickness, 
be brought to a greater state of similarity. In England and 
the United States top and bottom drums are made of riveted 
plates ; in France and Germany, especially the latter, they are 
often made solid drawn or welded in the circular form necessary 
for the bent tubes employed. 


(To be continued. ) 
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RAILLESS TRACTION.* 


Tue trolley vehicle system of railless traction may be described 
as consisting of mechanically propelled vehicles adapted for use 
upon roads, and moved by electrical power transmitted thereto 
from an external source. The power is obtained from bare 
overhead conductors erected and fixed in a manner somewhat 
similar to that in use for tramways, except that, as there are no 
steei rails for the return current, a second overhead wire is 
necessary for the purpose. The connection between the over- 
head wires and the vehicles is by means of rigid trolley poles or 
flexible cables. Installations have been working abroad for 
some years in Vienna, Dresden, Bremen, Drammen, Spezia, 
California, and about thirty other places, there being fifty miles 
in Italy alone. It is now in operation at Leeds and Bradford, 
and will shortly be working at Dundee and Rotherham. 

The railless system of traction is specially fitted to form exten- 
sions beyond the termini of an existing tramway system, to act 
as a feeder and create a traffic ; then, when the time is ripe for a 
track to be laid, the overhead work could be adapted for use by 
tramears. A detailed description of the various systems in 
operation was given in the paper. 

The total capital cost of the schemes is approximately £3000 
per mile of route. The cost of overhead work depends upon the 
standard desired and the length of cables required, but for 
good work may be taken at from £1250 to £1500 per mile. The 
vehicles cost £700 each. The cost of working is about 54d. per 
car mile. The receipts depend entirely upon local conditions ; 
they vary abroad from 5.6d. to 10.75d. per car mile, at Leeds 
they have been 10.75d., and at Bradford 8.25d. per car mile, 
all of which figures show a handsome profit. 

Trailer cars are run attached to the omnibuses abroad, but 
it is doubtful whether they will be permitted in this country. 
No double-deck cars have been used at present. Tyres have 
been run for 28,000 and 24,000 miles respectively on trolley 
omnibuses abroad. Any road which now carries ordinary motor 
car traftic without detriment can also carry trolley omnibuses 
without further addition to the cost of maintenance. Attempts 
have been made to obtain payment for the use of the roads, but 
in the Aberdare Bill both Houses of Parliament declined to 
insert a clause requiring payment. } 














FORTHCOMING ENGAGEMENTS. | 


RoyaLt Socirry or Arrts.—John-street, Adelphi, W.C. 
Cantor Lecture: ‘“‘ The Loom and Spindle: Past, Present and 
Future,’ Mr. Luther Hooper. Lecture 3, 8 p.m. 

CLEVELAND INsTITUTION oF ENGINEERS.—Hall of the Cleve- 
land Literary and Philosophical Society, Corporation-road, 
Middlesbrough. ‘‘ Transporter Bridges,” Mr. Robert Anderson, 
Middlesbrough. 7.30 p.m. 


TUESDAY, MARCH 12ru. 


Enearnerers.—The Institution of 


Juntor INstTiruTION OF 
* Railless 


Electrical Engineers, Victoria Embankment, W.C. 
Electric Traction,” Mr. Bertram D. Fox. 8 p.m. 

MANCHESTER GEOLOGICAL AND MINING Society. —Queen’s- 
chambers, 5, John Dalton-street, Manchester. ‘* The Lancashire 
Electric Power Company’s System and its Application to Lanca- 
shire Collieries,’”? Mr. Charles D. Taite. 4 p.in. 

Tue Institution or Civit ENGINEERS.—Great George-street, 
Westminster, S.W. Discussion on the papers, ‘‘ Roller and Ball 
Bearings,” and “The Testing of Anti-friction Bearing Metals,”’ 
Professor John Goodman. The pete | ue | will be read : 
“The Main Drainage of Glasgow,” Mr. Alexander Beith 
McDonald and Mr. Gotfred Midgley ‘Taylor; **'The Con- 
struction of the Glasgow Main Drainage Works,” Mr. William 
Cecil Easton; ‘ Glasgow Main Drainage: The Mechanical 
Equipment of the Western Works and of the Kinning Park 
Pumping Station,” Mr. David Home Morton. 8 p.m. 


WEDNESDAY, MARCH.  13ru. 
ENGINEERS-IN-CHARGE.- St. Bride's 


THe ASSOCIATION OF 
“Transmission of Power by Ropes, 


Institute, Bride-lane, E.C. 


M. Edward EK. Hart. 8 p.m. 

Tae Instrrorion or AvuromosiLe EnGinners.--At_ the 

Institution of Mechanical Engineers, Storey’s-gate, S.W. 
de 


‘** Materials Used in the Construction of Aeroplanes,” Mr. G. 
Havilland’ 8 p.m. 


THURSDAY, MARCH I4ru. 
Carpenters’ Hatu.—London-wall, B.C. “‘ J. M. W. ‘Turner, 
R.A.,” Mr. A. G. Temple. 8 p.m. 


FRIDAY, MARCH 1Loru. 
IXNGINEERING SOCIETY.- 
5.45 p.m. 


NORTHAMPTON INSTITUTE * Elee- 


trical Instruments,’’ Mr. A. J. Kershaw. 


JuNioR LNSTITUTION OF ENGINEERS.— 39, Victoria-street, 5.W. | 


8.15 p.m. 


Great George-street, 
” Mr. A. 


“ Crude Oil Engines,” Mr. A. H. Weston. 
Tue INstTITUTION OF CiviL ENGINEERS. 


S.W. Students’ meeting. “The Heat Value of Fuels, 
KE. Gladwyn. 8 p.in. 
Roya. InstrruTion or Great Briratn,--Albemarle-streets 


Piceadilly, W. ** The Origin of Radium,” Mr. F. Soddy, F.R.S. 
% p.m. 

THe Instirution OF MECHANICAL 
gate, St. James’s Park, London, 8.W. 


-Storey’s- 
** The 


ENGINEERS. 
General meeting. 


Diesel Oil Engine and its Industrial Importance, particularly | 


for Great Britain,” Dr. Rudolf Diesel, of Munich. 8 p.m. 
SouTH-WeEsTERN PoLyTeEcHNIC InstiruTe.-—Manresa-road, 
Chelsea, S.W. Sir David Gill, K.C.B., F.R.S., will present 


Prizes and Certificates to Students of Evening Classes and 
Day College. Laboratories and Workshops open for public 
inspection at 9.15 p.m. 8 p.m. 


SATURDAY, MARCH lé6ru. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Fuel Supplies. 

Some of the large engineering and iron and steel work 
are already on short time through the necessity that exist 
for husbanding carefully such resources of fuel that they have. 
Others have stopped altogether. The outlook is serious, and 
is likely to become more so daily. Disappointment is expressed 
at the Premier’s announcement made on Wednesday afte: 
noon. It had been hoped in the Midland engineeriny 
and iron and steel trades that prompt and decisive legislativ: 
action would have been taken to cut the strike short. It is now 
felt that there is no knowing how long it may drag on. 


On Change. 

Members who attended ‘Thursday's Tron Exchange 
might as well have stopped at home for all the new business 
they transacted. Buying and selling, indeed, was almost com. 
pletely at a standstill, and the conversation was not about iron 
and steel, but about coal and the prospects of the dispute. 
There was hardly any quotations either asked or volunteered, 
but it is understood that some further advance upon last week’ 
figures would have had to be paid if anybody had wanted 
material, Some of the works are still going on, and are making 
deliveries to customers under existing orders, but if the strike 
continues the number of occupied firms will become less and le 


Engineers’ Tools: Increased Demand. 

An augmented demand for engineers’ tools has bee 
making itself felt in the Midlands of late, and some of the firn 
engaged in this industry have been doing very well. This ha 
been the experience of, among other firms, E. G. Wrigley and 
Co., Limited, makers of milling cutters, reamers, and twist 
drills, Foundry-lane Works, Soho Birmingham, whose new 
ottice buildings were opened on Friday last. 





New Light Railway. 

| An inquiry was held by the Light Kailway Comuu 

| sioners on the Ist inst. at Stoke-on-Trent into an application 
| by the North Staffordshire Railway Company for sanction to 
the construction of light railway lines between Trentham Park 
and Neweastle-under-Lyme, with extensions into the mining 
| districts of North-West Staffordshire. The company’s engineer 
| (Mr. Crosby Dawson) said the construction was estimated to 
cost £117,240. This provided for a double line, but it wa 
proposed to expend £30,000 less than this amount in this first 
instance on a single line until they saw whether the double lin: 
was necessary. The company’s general manager (Mr. W. D 
Phillips) said the line would run parallel with the Trent, afte: 
crossing the road from the existing Trentham Park Station to « 
station at Hanford. There would be a halt at Trent Vale, a new 
station at Springfields, a halt opposite Stoke Workhouse, and « 
| hew passenger station at Brook-lane, Newcastle-under-Lyme, 
| and connections thence to the mining districts of North-We-1 
| Staffordshire. Several objections were heard from representa 
tives of local authorities mainly with regard to bridges and 
sewerage operations. Finally, the chairman said the Com- 
missioners were all of opinion that the order should be granted, 
as the line would serve a great public need. Where the represe! 
tatives of local authorities could not agree with the railway 
company the matters might be referred to the Commissioners. 
| On these terms the order was granted. 





Junior INstTITUTION OF ENGINEERS.—-Visit to the Lots-road | 


Generating Station, Chelsea, S.W. 10 a.m. 
THe NorrHamptron InstiruTeE ENGINEERING SOCIETY. 


Tenth Annual Dinner at the Holborn Restaurant, Kingsway, 
W.C. 7 for 7.30 p.m. 


THURSDAY, MARCH 2!Isr. 

CARPENTERS’ Hati.—London-wall, E.C. ‘The Forests of 
North America,” Professor Wm. Somerville. 8 p.m. 

THE Ipswich ENGINEERING SocteTy.—The Museum, High- 
street, Ipswich. ‘‘ The Size and Cost of Electrical Generators 
in Relation to the Type of Prime Mover,” Mr. Humphrey 
MacCullum. 8 p.m. 


SATURDAY, MARCH 23rp. 
THe AssociATION OF ENGINEERS-IN-CHARGE.— King’s 
Holborn Restaurant, W.C. Seventeenth Annual Dinner. 


Hall, 


SATURDAY, MARCH 30ru. 
THe InsreruTion or AUTOMOBILE ENGINEERS.—Graduates’ 
Section. Visit to the Regent Carriage Company, Fulham. 
THURSDAY, MAY 23xp, ro WEDNESDAY, MAY 29ru. 


Tae InstiruTe oF MUNICIPAL AND County ENGINEERS. 
Visit to Paris, Whitsuntide, 1912. Leave Victoria 10 a.m. on 
Thursday, May 23rd. 





THe Yarrow Home ror CONVALESCENT CHILDREN. —The 


report for 1911 of this excellent institution, which is situated | 


at Broadstairs, reached us recently. The home contains accom- 
modation for fifty boys between the ages of four and twelve 
years, and for fifty girls between four and fourteen years of age. 
During the year a total of 839 children were admitted of whom 
418 were boys and 421 were girls. The average number of chil- 


| dren in the home varied from 84 in December to 105 in April, and 


TO-DAY. 

THe Junior Insrirurion or ENGINEERS.—39, Victoria-street, 
S.W. ‘ Vapour Compression in Refrigerating Machines,” Mr. 
W. 8S. Douglas. 8.15 p.m. 

PHysIcAL Sovizty or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington, 8.W. Exhibition 
of a ‘* Method of Making Capillary Filaments,” Mr. H. 8. Souttar; 
* The Intensity at Points near the Principal Focus of an Object 
(lass with Symmetrical Aberration,’”’ Mr. James Walker, M.A.; 
* The Equipment of the Spectroscopic Laboratory of the Impe- 
rial College of Science,” Prof. A. Fowler, F.R.S. 8 p.m. Edit- 
ing Committee meeting at 7.15 p.m. Council meeting at 7.30 
p-™m. | 


SATURDAY, MARCH 9ru. | 

MANCHESTER ASSOCIATION OF ENGINEERS.—‘‘ Prime Costing | 
and Estimating.” Mr. G. James Wells. 
_Royat Instirution or Great Brirarn.—Albemarle-street, | 
Piccadilly, W. ‘‘ Molecular Physics,” Professor Sir J. J. | 
Thomson, F.R.S. 3 p.m. 


MONDAY, MARCH lIrs. 

Roya Scorrisu Society or Arts.—No. 117, George-street, 
Edinburgh. Keith Lecture: ‘“ The Science of the Organ,” 
Mr. C. Norman Kemp. 8 p.m. | 
Tue InstTITUTION OF MECHANICAL ENGINEERS (Grapvates’ | 
SECTION ).—Storey’s-gate. “‘ Water Softening and Purification,” 
Mr. R. D. MeGroarty. 8 p.m. 











* Extract of a paper read on Monday, March 4th, by Mr. Henry C. 
Adams. 


| the average per month throughout the year was 98. 


The home 
therefore can be said to have been filled very nearly to its full 
capacity during the whole year. The doctor’s report for the 
year shows that no less than 608 of the children were restored 
to health, that 233 were improved by their stay, while only 11 
are reported as. being “ unchanged,” and 4 were returned for 
surgical operations. 
to be managed in a most efficient manner, and, taken over the 


period since it was opened in 1896 till the end of Jast year, there | 
was still a small surplus balance of income over expend:ture, | 


It is interesting to note that the cost per child per week is just 
over £1. 

INTERNATIONAL CONGRESS ON THE PREVENTION OF INDUs- 
TRIAL AccmEeNts.—An international technical congress on the 
prevention of accidents and on industrial hygiene is to be held 
at Milan towards the end of next May. 
the director of the “‘ Associazione degli Industriali d’Italia per 


prevenire gli infortuni del lavoro,” of Milan, has been appointed | 
ising committee, consisting of nine | 
members, of which Signor Francesco Massarelli is the secretary. | 


the president of an o 


The offices of the committee are at 61, Foro Bonaparte, Milan. 


| The congress, which is to have an entirely practical character, 
| has for its objects:—(1) To make generally known the best 


solutions, arrived at in different countries, of the technical 
problems affecting the security of workpeople and the health 


| of works ; and (2) to encourage the study of those problems of 
| which no, or only an imperfect, solution has yet been found. 


Delegates who are competent to make reports on a series of 


| questions, which has been prepared and which will be forwarded 


on application to the above address, are invited from all coun- 


tries, and it is requested that they should send in their applica- | 


tions to be included in the congress at the earliest possible 
moment. 


The finances of the home would appear 


Signor Luigi Pontiggia, | 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Business Stagnant. 

In consequence of the labour unrest, business on thit 

[ron Exchange was stagnant. It is probable by the time that 
these remarks appear in print that deliveries of pig iron will 
| have ceased. Steel and steel products were steady. Copper 
|and tin higher. Lead unchanged. Nominal quotations are : 
-Lincolnshire, No. 3 foundry, 56s. to 56s. 6d.; Staffordshire, 
57s. 6d. to 658s.; Derbyshire, 57s. 6d.; Northamptonshire, 
58s. 4d.; Middlesbrough, open brands, prompt, 58s. 4d.; Janu- 
| ary—March, 58s. 10d. Scotch: Gartsherrie, 64s. 6d. to 65s.; 
Glengarnock, 62s.; Eglinton, 62s., delivered Manchester. West 
Coast hematite, 66s. 6d.; East Coast ditto, 66s. to 66s. 6d., 











| both f.o.t. Delivered Heysham: Gartsherrie, 62s. 6d. to 
63s.; Glengarnock. 60s.; Eglinton, 60s. Delivered Preston : 
Gartsherrie, 63s. td. to 64s.; Glengarnock, 61s.; Eglinton, 
61s, Finished iron: Bars, £7 5s; hoops, £7 12s. 6d.; sheets, 


£8 15s. Steel: Bars, £7 to £7 10s.; Lancashire hoops, £7 12s. 6.; 
Staffordshire ditto, £7 17s. 6d.; sheets, £8 5s. to £8 10s.; boiler 
plates, £8 5s. to £8 10s.; plates for tank, girder and bridge work, 
£7 10s. to £7 1ds.; English billets, £5 15s.; foreign ditto, 
£5 7s. 6d. to £5 10s.; cold drawn steel, £9 10s. to £9 15s. Copper: 
Sheets £79; tough ingots, £68 10s. to £69; best selected, 
£68 15s. to £69 5s. per ton. Copper tubes, 9}d.; brass tubes, 
8d.; condenser, 9d.; brazed brass tubes, 94d.; rolled brass, 
7id. to 74d.; brass wire, 7jd.; brass turning rods, 7jd.; yellow 
metal, 6}d. per lb. Sheet lead, £19 15s. per ton. English tin 
ingots, £201 per ton. 


The Lancashire Coal Trade. 
There were numerous buyers, but no sellers on the 
Manchester Coal Exchange. The general position is one of 
bargaining day by day, where supplies are available. 


The Coal Strike and the Engineering Trades. 

Although the strike in the coal trade has uot yet made 
itself felt in a marked manner, the next few days will probably 
witness a general contraction of the output of this district. 
Notices have been posted at Horwich works that, except for 
| a few minor departments, the works will be closed on Friday 
night till Tuesday morning. At Crewe the London and North- 
Western Railway Company has decided to close down the steel 
works. Many of the smaller engineering works will shortly 
have to suspend operations unless they have a stand-by in the 
shape of gas engines or electric power derived from municipal 
stations. Those works which are run on electricity obtained 
from the Corporation mains will be able to keep running for 
| some time, as the Corporation has managed to secure a stock 
of fuel which will last for some weeks. There is, however, @ 
possibility of a general strike of the city’s workpeople, which 
may affect the situation very seriously. The Municipal Em- 
ployés Association has sent in a demand for an increase of 
| the minimum wages paid in the cleansing, highway, electricity, 
| gas, sanitary, sewage, tramways, and waterworks departments. 
| The minimum at present is 25s. per week, and the demand is for 
|a 27s. minimum. At a meeting of the City Council on Wednes- 
| day it was decided to make an advance of one shilling per week, 
| and it remains to be seen whether this advaneg, will be accepted. 
| If a general stoppage of the engineering works ensues, the results 
| will be disastrous, as most of the shops are now extremely busy, 
| and are on overtime. 
i 





Manchester University Physical Laboratory. 
At the opening ceremony of the extensions of the 
physical and electro-technical laboratories of the University on 
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Friday last by Dr. Schuster, the honorary degree of Doctor of 
Science was conferred upon Mr. 8. Z. de Ferranti. 


Manchester Association of Engineers. 

Owing to the reading of the paper on ‘‘ Surface Com- 
bustion ”’ before this Association having to be postponed till 
next session, @ paper on “ Prime Costing and Estimating ” 
will be read by Mr. G. James Wells to-morrow—Saturday. 


Proposed Railway in North Wales. 

The Light Railway Commissioners have had before 
them a proposal to construct a light railway between Conway 
and Llanrwst. The proposal is to commence the line at a junc- 
tion with the Chester aud Holyhead line of the London and 
North-Western Railway, and terminate it at a junction near 
Llanwrst Station, on the London and North-Western Railway 
Company’s Llandudno and Blaenau Festiniog Railway, the 
distance being 10} miles. The cost has been estimated at 
between £75,000 and £80,000. 


Barrow-1n-Furness, Thursday. 
Hematites. 

Business in the hematite pig iron trade at the present 
time is at a standstill owing to the dispute in the coal trade. 
industrially there is almost a complete stoppage. In Cumber- 
land most of the furnaces have been damped down. At the 
works of the Steel Combine the whole thirteen furnaces are out 
of operation. At Barrow some of the furnaces have been damped 
down, and this is also the case at Ulverston at the North Lons- 
dale Iron and Steel Company’s works. Next to no iron is being 
made. There was a rush to obtain deliveries a while ago, but 
that is not the case now, and users are not at all anxious to receive 
delivery for the time being. Prices are nominal, with makers 
quoting 67s. per ton net f.o.b. for mixed numbers of Bessemer 
iron, and warrants have increased in price, to 64s. 9d. per ton 
at three months, by which time the iron trade will have settled 
down again. No business is being done in warrant iron. 


Iron Ore. 

The demand for iron ore has fallen flat, and very few 
deliveries are being made to smelters. At only a few of the 
pits have raising operations been suspended. At those pits 
that are stopped the coal in store is being used to keep the pump- 
ing plant at work. At most of the mines stocks of coal enable 
raisers to keep the pits at work. Prices are about the same, 
ranging from 15s. to 18s. per ton for average sorts to 24s. 6d. 
per ton net at mines for best qualities. Last week some good 
shipments of ore were made to Scotland. A cargo of Spanish 
ore arrived in Barrow last week. This ore is quoted at 21s. 6d. 
per ton delivered for best sorts. 


Steel. 

The steel trade has been badly hit by the coal dispute. 
At Barrow some of the departments have been at work this week, 
but in Cumberland the whole of the steel producing plant has 
been laid idle. Some fairly good orders are in hand both at 
Barrow and in the Workington district on colonial account. 
Heavy sections of rails are at £5 17s. 6d. to £6 per ton. Nothing 
is being done in steel shipbuilding material. 


Shipbuilding and Engineering. 

In these trades there is no lessening in the activity. 
Vickers have been storing coal for some time and can keep the 
whole of the huge Barrow works at their full state of employ- 
ment. It is fortunate that this is so, for urgent delivery 
is required of some of the contracts that are held. The 
launching of the Japanese battleship-cruiser Kongo is expected 
to take place on April 18th. Her ways are wanted to lay down 
another big battleship. The torpedo destroyer Phoenix, built 
by Vickers, has left Barrow to undergo her official trials. It is 
some time since a similar craft was built at Barrow, those con- 
structed being of the larger type. The alterations to the Prin- 
cess Royal are now in hand. The forward funnel has been taken 
down and also the two masts, and the changes below deck have 
been commenced, 


Fuel. 

There is full demand for coal, but deliveries are slow 
in coming to hand, and there have been many stoppages in local 
trades in consequence. Prices have been materially advanced, 
and steam sorts are quoted at over 20s. per ton, and best house 
coal is selling at as high as 37s. 6d. per ton. Coke is in good 
demand still, but the supply has been cut off. East Coast sorts 
are at 25s., and Welsh coke is at 24s, per ton delivered. 





THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


Effect of Coal Strike. 

THREE or four Sheffield steel and finished iron works, 
as we reported last week, closed down a day or two before the 
coal strike actually began, owing to the irregular deliveries of 
fuel by the railway companies. This week numbers of others 
have followed suit, but at the large armament works the position, 
allowing for the dislocation caused in the foundry shops by the 
moulders’ strike, is little changed at the time of writing. It is 
extremely probable, however, that certain departments. will be 
closed this week, as it is the intention of the managements to 
husband their fuel resources for the carrying out of urgent 
Government work. Great inconvenience has been felt through- 
out the city by the stoppage of the various rolling mills, for 
these are relied upon by manufacturers in the lighter trades, 
who do not roll their own material. Users of electric power 
have been appealed to by the Corporation Electricity Depart- 
ment to curtail their requirements, otherwise it is feared that 
the Committee will be compelled, owing to the shortage of coal 
at the generating station, to cut off the power supply altogether 
at the end of the present week. As we stated last week, the 
congested state of the railway traffic has been one of the main 
causes why the coal trouble has had such a paralysing effect 
so early, for manufacturers who were obliged to shut down last 
week had plenty of coal on the lines invoiced to them by the 
collieries days before. The greater portion of this coal has now 
been delivered, and manufacturers will be able to make a good 
start when the trouble is settled. They mostly have supplies 
of pig iron, and the arrival of belated wagons will be welcomed, 
inasmuch as it will give them a supply of “ empties,’ which have 
been remarkable for their scarcity of late. Manufacturers 
are now hoping that the stoppage of mineral traffic will enable 
the railway companies to turn round and put their house in 
order, for the chaotic condition of the goods service has been 
the cause of much inconvenience and loss to traders for months 
past. 


The Coal Trade. 

Business has, of course, been suspended at the collieries, 
and all that has been done this week in the coal trade is to secure 
what supplies were already on the railways. Last week-end 
some excitement was caused by the announcement that the 
Great Central Railway Company had resolved to take posses- 
sion of all coal on its lines not already in position at depéts, but 
the action was officially explained as being restricted to coal 
consigned by the company’s contractors, who were in arrears 
with deliveries. It is impossible, of course, to give prices for, 
there is no coal available, except a very limited quantity in the 
hands of merchants, for which excessive quotations are made. 
The mild weather coinciding with the beginning of the strike 








has helped to keep in check what little public demand there 
was for house coal. 


Pig Iron. 

This has been a blank week so far as the pig iron trade 
is concerned. The furnaces in Lincolnshire and Derbyshire 
have been damped down. There has been no attempt to do 
business, and no alterations in prices are recorded. Quotations : 
—Lincolnshire, No. 3, 54s.; ditto, forge, mottled, and white, 53s.; 
ditto, basic, 54s.; Derbyshire foundry, 54s. to 55s.; ditto, 
forge, 52s., all per ton delivered Sheffield or Rotherham. 
East Coast hematite mixed numbers are offered here at 72s. 6d. 
to 73s. 6d. net, accorcing to delivery. Bar iron, £7 5s. 


Finished Trades. 

We have already described the dislocation produced 
in the steel trades by the events of the past week. But while 
a good many men are out of employment, there are certainly 
a great many more still at work. Users of gas-fired furnaces 
are, so far, in a happy position, and the crucible steel industry 
is working well, although the price of the special A pad of coke 
used is naturally very high. Much concern is felt with regard 
to foreign trade, for a stoppage of production might lead to a 
loss of old established connections, and give Germany and the 
United States the footing they have long struggled for. Cutlery 
and plate manufacturers report a very marked falling off in 
orders. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland and Hematite Pig Iron. 

Not for at least twenty years has the situation in the 
pig iron trade of this district been anything like it is at present. 
Everything has been dislocated by the miners’ strike ; buying 
is almost totally suspended, local and inland consumption 
has nearly ceased, and production of pig iron at the furnaces 
has well nigh stopped for lack of materials. Of the 78 furnaces 
that were in operation last week, not more than half a dozen 
are still at work,.and the output of pig iron, which is usually 
10,000 tons per day, will now be under 800 tons, and before the 
week is out will not be half that. One firm of ironmasters 
has been fortunate enough to secure a fair stock of coke, and 
as it uses imported ore, which there is no difficulty in procur- 
ing, it will be able to keep its furnaces in blast for probably 
amonth. Though there will not be a local demand for the iron, 
it can readily be shipped. It is most unfortunate for the iron- 
masters that this labour difficulty has come at the present time, 
for it is just the period when consumers abroad commence to 
buy heavily for spring delivery. This disturbance cannot but 
spoil their spring trade, which usually is the briskest of the whole 
year, and it will drive consumers abroad into the hands of our 
foreign competitors, which may lead to our permanently losing 
much of their custom. Even if the strike ends within the next 
few days, it will have worked irreparable injury to the local 
pig iron trade, for it would be quite the end of April before the 
furnaces would be back to their normal condition. The situa- 
tion is somewhat similar now to what it was in 1892, when there 
was a strike of Durham miners which lasted three months, and 
which necessitated the damping down or blowing out of all but 
three of the blast furnaces in the Cleveland district. The only 
difference is that, whereas then it was possible to get South 
Yorkshire coke, now it is not obtainable, because the miners 
are on strike. It is certainly rather depressing to see the atmos- 
phere near the various works without its cloud of smoke. As 
the stock of Cleveland pig iron decreases the prices may be 
expected to go up. On Wednesday there was a rise of 44d. 
per ton in Cleveland warrants, making 8d. in the week, and 
advancing the buyers’ cash price to 50s. 24d. per ton, which 
was a higher figure than has been reported since January 5th, 
and was only 54d. below the maximum of the year. Only in 
the first week of the year was the price of Cleveland warrants 
in the “ fifties.” Pig iron is not wanted for local consumption, 
but is required still on export account, and extraordinary 
shipments are reported this week—6500 tons per day, against 
3300 tons last month. No. 3 Cleveland G.M.B. pig iron has 
been advanced to 50s. 6d. per ton for immediate delivery, and 
No. 1 to 54s. 6d., with Nos. 4 foundry and 4 forge at 50s. Mixed 
numbers, East Coast hematite pig iron, are at 66s. per ton 
prompt delivery. 


Rapid Depletion of Pig Iron Stocks. 

One effect of the miners’ national strike, and the con- 
sequent damping down of furnaces, has been the heavy with- 
drawals of pig iron from the public stores. The stocks of makers 
have been practically cleared out, and, as production with them 
has almost ceased, for less than half a dozen furnaces are now 
blowing, those who need iron have to purchase warrants and 
require delivery of them. The public stores have become the 
main source of supply of pig iron in this district, and every day 
now Connal’s have to report substantial decreases. 


Unexpectedly Large Pig Iron Exports. 

In anticipation of the miners’ strike and the probable 
searcity of pig iron, the exports from the Cleveland district 
during February were much above what is usual in the second 
month of the year, and in the current month they are even 
brisker than they were last month. In February they reached 
106,542 tons, a greater quantity than has been reported in any 
February on record, with the exception of those of 1907 and 
1908, and they exceeded the average February by quite 25 per 
cent. 


Manufactured Iron and Steel. 

For lack of fuel and pig iron nearly all the finished iron 
and steel works in the North-East of England are now closed, 
and business is at a complete standstill. Manufacturers 
were not able to accumulate stocks of fuel before the strike 
began, for there was not enough coal raised to meet current 
requirements. It is very few establishments indeed that were 
fortunate in this respect. The works certainly stopped sooner 
than most traders expected, especially as some had very 
fair stocks of pig iron. Those steel-making establishments 
which use molten metal for charging their converters had, 
however, no alternative but to cease operations, when the 
blast furnaces were damped down, because molten iron became 
unprocurable. It was believed that the plate and angle mills 
would have gone on supplying the shipyards, but they were 
among the first to stop. The shipbuilders, however, are gener- 
ally well supplied with materials, and requiring little fuel they 
are keeping their yards open. A good many of the yards on Tyne- 
side depend upon electricity supplied by power companies 
for their motive power, so that they are not so much dependent 
on coal. The prices in all departments are maintained, but 
the probability is that further advances will be announced soon. 
Steel ship plates are at £7 5s., steel boiler plates at £8, iron 
ship plates at £6 15s., packing iron and steel at £5 15s., iron 
ship rivets at £7 15s., steel ship angles at £6 17s. 6d., and iron 
ship angles at £7, all less 2} per cent., delivered at shipyards on 
the North-East Coast. Basic steel bars are at £6 10s., Siemens 
steel bars at £7, common iron bars at £7, steel joists at £6 12s. 6d., 
steel hoops at £6 15s., all less 2} per cent. f.o.t. Heavy steel 
rails are at £5 15s. net f.o.b. 


Shipbuilding. 
While nearly every industry in this district is paralysed 
by the miners’ strike, operations are as busy as ever in the 
shipbuilding industry ; all the yards are being kept going as in 





ordinary times. They are not so much dependent on coal, 
and most builders appear to have accumulated fair stocks. 
Besides this, a good many of them have adopted electricity 
for power purposes, the electricity being supplied by electric 
power companies. These companies have likewise stocked 
coal somewhat largely, so that they will be able to keep 


up their supply of electricity to their customers. Some of 
these electrical power companies utilise the waste heat 
from the blast furnaces for working their boilers. They will 


be denied that source of heat now that the blast furnaces 
are damped down, but can fall back upon their coal. The 
difficulty that is likely to trouble shipbuilders is not dearth of 
coal or power, but a short supply of materials, such as plates 
and angles. South Durham, Palmer’s, Consett, Newburn, 
West Hartlepool and Bolekow, Vaughan’s plate mills have all 
been closed this week until the strike of miners is over, because 
of lack of coals, and in some cases of molten metal. The ship- 
builders, fortunately, have good stocks of materials, such as 
plates, angles, &c., so that the stoppage of the mills producing 
these will not interfere with operations at the yards for some 
time, but if the difficulty with the miners is not soon settled 
shipbuilders cannot hope to continue in the same fortunate 
condition as they are at present. Ship repairing has become 
brisk, since the absence of coal freights has laid idle a consider- 
able number of vessels, and the owners have seized the oppor- 
tunity to have their steamers overhauled and repaired. Some 
difficulty may be experienced in getting the necessary materials 
with the plate and angle mills closed. 


Coal and Coke. 

Trade is completely paralysed by the national strike 
of miners. Every pit in Northumberland and Durham is idle, 
and shipments are very small indeed ; in fact, never have the 
docks and staiths looked so desolate. Many of the regular 
colliers have had to be laid up, and will remain unemployed 
until the strike is over and the pits once more reopened. The 
little coal that is obtainable is at famine prices, and so slack 
is business that there is now no afternoon ’Change at New- 
castle, a quite unprecedented arrangement. Quotations for 
coal and coke are altogether nominal, and are very high, 
especially for bunker coals, odd lots of which have been quoted 
as high as 25s. per ton. Furnace coke has been sold at 19s. 6d. 
and 20s. per ton, delivered at Middlesbrough, but with nearly 
all the furnaces idle it is difficult to dispose of even the little 
that is available for sale, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Effects of the Colliers’ Strike. 

Tue colliers’ strike has paralysed the industrial work 
of Scotland in the course of a few days to a much greater extent 
than had been anticipated. Manufacturers have in the great 
majority of cases been working with short supplies of fuel, and 
now that prices have suddenly bounded up beyond economical 
limits, it has been found necessary to suspend operations. Even 
in the comparatively few instances where stocks of coal had been 
accumulated in anticipation of the strike, it is found that these 
are of little avail because of the railway companies having 
ceased to afford means of transport for manufactured goods, 
so that it is impossible to deliver the latter to customers. All 
the railway services are much reduced, and on some auxiliary 
lines traffic has been altogether suspended. Thousands of 
workmen have already been discharged, and it is expected that 
by the end of the present week their numbers will be greatly 
increased. Railway managers are finding difficulty in maintain- 
ing even the much reduced services now instituted, as their 
workmen threaten to strike against their working time and wages 
having been curtailed without the customary month’s notice. 
Ocean and coastwise steamship traffic has also been greatly 
reduced, as it is impossible to secure either the loading or dis- 
charging of vessels. 


The Pig Iron Warrant Market. 

The home demand for pig iron is much reduced owing 
to the enforced stoppage of the works of consumers, But the 
Glasgow pig iron warrant market has had a firmer tendency, 
although only a moderate amount of iron changed hands. 
Business has been done in Cleveland warrants at 49s. 6d. to 
50s. 3d. cash, 49s. 10d. to 50s. 1d. one month, and 50s. 34d. to 
50s. 9d. three months. Since last report transactions have 
also been noted at 49s. 8d. for delivery in sixteen days, 49s. 9d. 
fourteen and eighteen days, and 49s. 94d. twenty-one and twenty 
six days. In the last few days there has been practically no 
demand for cash iron, as consumers and shippers are really 
unable to take immediate delivery. There has already been a 
considerable reduction of the consumption of Cleveland iron in 
Scotland, and as the foundries are being obliged to reduce their 
operations, and altogether stop in some instances, the demand 
may probably cease altogether for a time. 


Scotch Pig Iron Trade. 

The Scotch ironmasters have been putting out fur- 
naces as opportunity allowed since the middle of last week, and 
now a number of the works are altogether silent, while most of 
the remainder are in process of stoppage. The manufacture 
of pig iron would be unprofitable with coal at present cost, even 
were sufficient supplies available, and the makers have found the 
extinction of furnaces to be the best course to adopt. Supplies 
cannot be forwarded to customers, and no good purpose could be 
served by striving to maintain the output. There is not much 
alteration in p‘g iron prices. Monkland is quoted at Glasgow, 
No.1, 8s. 6d.; No. 3, 57s.; Carnbroe, No. 1, 63s.; No. 3, 59s.; Clyde 
and Calder, Nos. 1, 64s.; Nos. 3, 59s.; Gartsherrie, No. 1, 64s. 6d.; 
No. 3, 59s. 6d.; Summerlee, No. 1, 64s 6d; No. 3, 60s. 6d.; 
Langloan, No. 1, 65s.; No. 3, 60s.; Coltness, No. 1, 82s. 6d.; 
No. 3, 60s.; Eglinton, at Ardrossan or Troon, No. 1, 58s.; No. 3, 
57s.; Glengarnock, at Ardrossan, No. 1, 66s.; No. 3, 6l1s.; 
Dalmellington, at Ayr, No. 1, 59s.; No. 3, 57s.; Shotts, at Leith, 
No. 1, 64s. 6d.; No. 3, 60s. per ton. 


Finished Iron and Steel. 

The difficulties of carrying on the manufacture of 
finished iron and steel have caused a number of the works to 
close down altogether, and only a modified amount of work 
has been done in other cases. Some manufacturers, having 
supplies of coal that will keep furnaces going for a little time, 
and having also been under pressure for delivery of material, have 
been keeping their works in operation ; but in all such cases 
it has been realised that an early stoppage might become impera- 
tive. There is practically no change in the quotations of either 
manufactured iron or steel. Further progress has been made 
with the arrangements for an amalgamation of thirteen of the 
finished iron and steel firms and companies in the West of Scot- 
land. In the combine fifteen works are to be included, and the 
company, which is to be known as the “‘ Scottish Iron and Steel 
Company,” will have a capital of £1,000,000. Only preference 
shares and debentures will be offered to the public. About 
half a dozen other firms remain outside the combination, but are 
expected to work in harmony with it in the adjustment of 
prices. 


Shipbuilding and Engineering. 

These departments have been doing their utmost 
to keep their works going, notwithstanding the strike. Some 
firms have fairly large reserves of coal, and others are less for- 
tunate. But while coal in hand may suffice to keep machinery 
going, it is feared that progress may be seriously arrested by 
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non-delivery of steel and other goods at the shipyards, owing 
to the railway companies having decided to confine their traffic 
to the carriage of foodstuffs. Engineers and boilermakers have, 
wherever possible, continued operations, but a large number of 
men have been thrown idle at some of the engineering works, 
and foundries are also experiencing great difficulty in obtaining 
supplies. Two weeks ago it was reported in this column that 
the North British Railway Company had placed an order for 


} 








twenty passenger engines of the tank type with the North British | 


Locomotive Company, of Glasgow, and the latter company has 


now secured a contract for fifty heavy mineral engines and | 


tenders for the Great Central Railway. 


These orders have | 


come at a time when work was getting slack in the locomotive | 


department, and are therefore specially acceptable. 


The Coal Trade. 

With a total stoppage of work at the collieries there 
has come a gradual suspension of business in the coal trade. 
Indeed, it may be said that so far as railway haulage is concerned 
the stoppage has been complete, for the companies have de- 
clined, at least in the West of Scotland, to carry coals from the 
pits, where stocks had been accumulated, to the ports for the 
loading of vessels. Bitter complaints are made against the 
companies by holders of such stoeks; but even if the railway 
managers had consented to supply facilities in such cases, the 


| on the 22nd of February, the inland business in semi-finished | 


service could only have been a partial one, and probably few | 
shippers would have been prepared to pay the extreme prices | 


necessary for such supplies. 
home have closed their works, and the prospect is that many 
others will be obliged to do the same. The household demand 
this week has slackened off considerably, in consequence of 
the stocks laid up in anticipation of the strike ; but higher prices 
have been charged to less fortunate consumers, and these are 
generally the poorer classes. The retail prices in Glasgow this 
week have ranged from Is. 9d. to 2s. 6d. per ewt., supplied in 
bags, equivalent to from 35s. to 50s. a ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Trade before the Strike. 


The larger consumers of coal at | 


| done to the Danube districts, to Denmark, Norway, and to | 


| the iron market. 


| improving. 


Wrrsu the Ist of March the strike began, and a complete 


deadlock was brought about. As the event will be historical, it 


may be recorded that on Thursday, 29th, twenty-three vessels | 


were despatched from Cardiff, conveying nearly 67,000 tons. 
On the Ist March there were fifteen clearances, about 42,000 
tons, and on March 4th, four vessels only left with 8000 tons. 


Latest Prices, Cardiff. 

In the proper sense of the word there was no market 
to-day, and work at the docks was at a standstill. There were 
a number of vessels in dock, and anyone wanting small parcels 
or bunkers was in the position of having to pay any figure 
practically that was asked by the seller. Hence quotations 
are only nominal, and anywhere round about 40s. is demanded 
for best Admiralty, although nothing above 30s. has been re- 
ported as done, while 20s. has been paid for smalls. Prices 
were nominally higher for some descriptions than those named 
yesterday, but the amount of business done was small. 
say that in the event of a continuance of the stoppage, that 
with supplies inland running short, still bigger prices will be 
demanded. Latest quotations: Best Cardiff steam coal, 
2ls. to 22s.; seconds, 20s. to 2Is.; ordinary large steam, 18s. 
to 19s.; best drys, 18s. to 18s. 6d.; ordinary, 17s. to 17s. 6d.; 
best Monmouthshire, black vein, 18s. 6d. to 19s. 6d.; Western 
Valley, 18s. to 19s.; Eastern, best, 17s. to 18s.; other kinds, 
16s. to 17s.; best house, 19s. to 20s.; other sorts, 17s. 6d. to 
18s. 3d.; No. 3 Rhondda, 20s. to 22s.; through, 14s. to lés.; 
No. 3 small 13s. to 14s.; No. 2 large, 16s. 6d. to 17s. 6d.; 
through, 13s. to 13s. 6d.; No. 2 small, lls. to 12s; best washed 
nuts, 15s. 9d. to l6s.; seconds, 14s. 6d. to 15s.; best washed 
peas, 13s. to 14s.; seconds, 12s. 6d. to 13s.; best small steam, 
14s. to 15s.; seconds, 13s. to 14s.; other small, including drys, 
lls. to lls. 6d.; dock sereenings, 12s. to 13s. Patent fuel, 
20s. to 21s. Pitwood, 20s. to 20s. 3d. Coke: Foundry, 
ordinary, 17s. 6d. to 19s.; special, 22s. to 24s.; furnace, 16s. 
to 17s. 


Newport (Mon.). 

The high totals of the previous week were not repeated, 
but they were very satisfactory. Business was peculiar, and 
was chiefly confined to small parcels, only small quantities 
being obtainable at any price. For these there was a brisk 
demand, the coal being in strong favour. Quotations :—Best 
Newport black vein, 18s. 6d. to 19s. 6d.; Western Valley, 
17s. 6d. to 18s. 6d.; Eastern, 17s. to 17s. 6d.; other kinds, 
l6s. to 16s. 6d.; smalls, best, lls. 6d. to 12s.; seconds, LIs. 
to lls. 6d.; inferiors, 10s. 6d. to 1ls.; through coal, lds. to 
16s.; other sorts, 14s. to 15s.; nut coal, best washed, 16s. to 
l6s. 3d.; other kinds, 15s. to 15s. 6d.; smithy coals, 13s. to 
13s. 6d.; house best, 18s. to 18s. 6d.; seconds, I6s. 6d. to 
17s. 6d. Patent fuel, 20s. to 21s. Pitwood, 19s. 6d. to 20s. 
Coke: foundry, 19s. 6d. to 20s. 6d.; furnace, 17s. to 18s. 


Swansea. 

Great activity was shown last week. As compared 
with the corresponding week there was an increase of 36,000 
tons. Latest prices mid-week: Best anthracite, 22s. to 23s. 6d.; 
seconds, 20s. 9d. to 21s. 6d.; Swansea Valley, 17s. 9d. to 19s. 9d.; 
red vein, 16s. 6d. to 17s. 6d.; machine made cobbles, 22s. to 
24s. 6d.; French nuts, 24s. to 27s.; German nuts, 24s. to 27s.; 
machine made beans, 22s. to 23s. 6d.; peas. 12s. 6d. to 13s. 9d.; 
rubbly culm, 6s. 3d. to 6s. 6d.; duff, 4s. 6d. to 4s. 9d.; steam, 
best large, 20s. to 22s. 6d.; seconds, 18s. to 20s; ordinary large, 
14s. 6d. to 15s. 6d.; through bunkers, 16s. 6d. to 19s.; small, 
according to quality, 9s. 6d. to 10s. 3d. Bituminous: No. 3 
large, 19s. 6d. to 20s. 6d.; small, lls. 6d. to 12s 3d.; patent fuel, 
16s. 3d. to 17s. 


Iron and Steel. 

It is expected that the furnaces at Dowlais will be 
down until an arrangement is brought about with the 
During the week 


dam 
colliers, but so far there has been little change. 
the Big Mill was lit for a few days, but has been idle since. 
the Siemens and Bessemer there was more activity, but mid-week 
the-furnaces were blown out after working the night turn on 
Thursday, followed by the Goat. Up to that time a quantity of 
heavy rails was produced. Repairing departments have been 
busy. No alterations in quotations. Bessemer steel bars, 
£5 2s. 6d.; Siemens, £5 5s. 


Tin-plate. 

The effect of the strike has not been immediately visible 
at Swansea and districts, but if continued for a little time it will 
have a most pernicious effect. Pending the results of the week’s 
conference we do not enter into list of stoppages, but they are 
expected to be numerous. C.A. roofing sheets, 30 g., £8 15s. to 
£9 per ton; big sheets for galvanising, 30 g., £8 15s. to £9; 


finished black plate, £10 10s. to £10 15s. per ton; galvanised | 


sheets, 24 g., £11 5s. Block tin, £197 cash; £191 10s. three 


months. Welsh hematite, 71s. to 71s. 6d.; mixed numbers, 
63s. 103d. cash; 64s. 14d. month; Middlesbrough, 49s. 94d. 
eash; 50s. 14d. one month ; Scotch, 55s 74d. cash; 


55s. 103d. month ; East Coast, 70s. to 71s.; West, 70s. to 71s.; 
iron ore, 20s. to_21s. Other [quotations : Copper per ton, £65 





Sellers | 
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cash; £65 13s. 9d. three months. Lead, English, £16 5s. per 
ton; Spanish, £15 15s. per ton; spelter, £26 10s. per ton ; 
silver, 27d. per ounce. 








NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

Activity is satisfactory and increasing in many trades 
and there has been a general upward movement in quotations | 
which is quite justified by the conditions and prospects in the 
iron industry. At the general meeting of the Steel Convention 





steel was stated to be as animated as before ; sales for the second | 


quarter will be effected at the prices now ruling. The demand 
for rails and general railway material is pretty full; further | 
orders for fish-plates and sleepers have been placed by the 

Prussian State Railways for 1912, amounting to 26,000 t., and | 
more orders are offered for the second and third quarter 
for the Wiirtemburg Railways. Several pretty large contracts 
in vignole rails have been secured from abroad, and some orders | 
for the railways in Kamerun. A normal trade was done in | 
sectional iron, consumers, on the whole, showing some reserve | 
as regards forward business. The next general meeting of the | 
Steel Convention is to take place on the 21st of March. 


The Silesian Iron Market. 
Since the beginning of the year the majority of the | 

mills and factories have been amply supplied with work, hoops, | 
bars and sectional iron meeting with strong request. ‘The rise | 
in prices for raw material has caused an increase in the quota- | 
tions for manufactured iron likewise. A fair export trade was | 


Austria-Hungary. The prolongation of the Silesian Union of | 
Steel Works for five years has tended tc stiffen the condition of | 
The terms of delivery for malleable iron are 
eight to ten weeks. A favourable condition is reported in the 
iron and steel plate department, activity increasing ; tin-plates 
also are in good uest ; rates continue to move upwards. 
Girders have remained rather quiet until now, but prospects are 


The German Coal Market. 

Further satisfactory development shown in the 
engine coal trade. In Upper Silesia the average daily output 
is 110,370 t., as compared with 93,060 t. in the same period 
last year, and 10,830 t. in the last two weeks of January. 


is 





Austria-Hungary. 

The demand generally for iron and steel is steady, 
although since the late rise in prices consumers have shown | 
reserve in the placing of forward orders for bars and heavy | 
plates ; in building material more life will probably soon be felt. 
Both pit coal and brown coal have continued in regular and 
strong request, demand in many instances being in excess of 
supply. Even the mild temperature which has now prevailed | 
for some time has not caused any abatement in demand, for 
stocks had diminished considerably during the cold period. 


Firm Condition in Belgium. 

The tone of the iron and steel market is steady, and 
satisfactory ; further advances have, however, not taken place, 
except for pig iron, and there has perhaps been just a little less 
life in some instances, but the extreme firmness noticeable all 
round speaks well for the condition of trade. An animated 
business is being done in semi-finished steel ; existing orders in 
bars reach up to the end of the second quarter. Present quota- 
tions are: £5 8s. p.t. for basic bars, £5 7s. p.t. for iron bars, for 
immediate delivery. All descriptions of plates meet with very 
strong request ; sheets of jin. realise up to £6 17s. p.t., even | 
£6 18s. is known to have been obtained. Plates of jin. stand at | 
£6 10s. p.t., and heavy basic plates £6 4s. to £6 6s. p.t. German | 
competition in hoops has been less keen than previously on the | 
export market, and the Belgian mills have been doing a better | 
trade in consequence ; up to £6 8s. and £6 10s. p.t. have been | 
realised. Since the beginning of the year demand and inquiry 





| versals of stress. 
| grooved surfaces was dealt with, the experiments largely cor- 
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INSTITUTION OF CIVIL ENGINEERS.* 


(1) ROLLER AND BALL BEARINGS. 
By Professor Joun Goopman, M. Inst. C.E. 


For the past fifteen years the author has been investigating 
the behaviour of both roller and ball bearings, in order to find 
the load and speed at which such bearings may be allowed to 
run. Two distinct types of testing machines were used; one 
for roller and ball bearings running on a cylindrical journal, and 
the other for thrust and collar bearings. These were described. 

The common types of roller bearings were then referred to, 
and their relative advantages and disadvantages were discusse | 
by the author. Emphasis was laid on the serious troubles that 
arose from the end thrust on the rollers. The reason for the 
existence of end thrust was dealt with and proposals were made 
for minimising its ill effects. The machines used for measuring 
the friction of bearings and the end thrust were described, 
and the results were tabulated. The tests showed that the 
friction of roller bearings was much lower than that of ordinary 
bearings as commonly lubricated ; the coefficient of friction was 


| also more constant than with a plain bearing, being practically 


independent of speed and temperature. The starting effort of 
a roller bearing was little, if any, greater than the running resist. 
ance, which was a very important feature in machines which 
were constantly stopped and started. No satisfactory expres- 
sion had been found for the safe load under which a roller bearing 
might be run. The various frictional losses that occurred in « 
roller bearing had been analysed, and expressions were given 
for each. 

Ball bearings were found to possess a great many advantage. 
over roller bearings; the friction was less, there was no end 
thrust, and they occupied a much smaller length of shaft than 
either plain or roller bearings. Hertz’s theory of the compression 
of perfectly elastic spheres and the stresses which occured in then 
when loaded was cited, and its application to the ball bearing 
problem was pointed out. 

Very early in the author’s experimental investigation it was 
found that the speed of rotation of the shaft and the balls made 
a great difference to the working load that might be imposed on a 
ball bearing. It was shown that the centrifugal force acting on 
the balls did not materially increase the load upon them, hence 
the speed effect was not due to that cause. It was believed to 
have some relation to the well-known effect of very rapid re 
The effect of running balls on flat and on 


roborating theoretical investigations. 

The extreme importance of having all the balls in one race 
of exactly the same size, also of obtaining perfect truth and 
freedom from scratches in the ball races, was insisted upon. 
Expressions based on experimental data were given for the 
limiting working load of ball bearings of both the thrust and 
radial types, and curves were plotted to show how the author’s 
experiments agreed with the tables found in makers’ catalogues. 

The question of finding the load which would ultimately bring 
about failure in a ball bearing was one which presented some 
difficulty. Bearings which appeared to be perfect to the naked 
eye after running for several months might ultimately fail if 
allowed to run for years. It was obviously out of the question to 
run test bearings for this length of time. Other methods, there- 
fore, for detecting impending failure were tried, but without 
success, until the microscope was used for the examination of 
the balls. This method proved to be very valuable, and was 
believed to give entirely satisfactory results. The results of 
tests of ball bearings of different makes and designs were tabu- 
lated in an appendix. The design of bearings was also dealt 
with. 

The author said that he was of the opinion that modern ball 
bearings as turned out by the best makers were entirely satis- 
factory and reliable, and that there was no reason to apprehend 
trouble with them. Reasonable care, of course, must, he added, 
be taken in mounting the bearings, and in ensuring that they 


| were not allowed to run under higher loads than were given by 


the expressions given in the paper. 

Ball bearings were more expensive to purchase than plain 
bearings fitted with ordinary lubrication, but the friction was 
about one-tenth as great in the former, and the oil required was 
almost nil. When these qualities were taken into account, the 
ball bearing for almost every purpose was considered to be vastly 
superior to plain bearings. 


In | 


| steadily improved. Girders are quiet, but they remain firm in 
price, and rail makers are looking forward to being very busy, 
several orders of weight being visible. Accounts from the Bel- 
gian coal market state that engine fuel is scarce, while house coal 
continues neglected. Insufficient supplies of coal for coke 


upwards. 








AMERICAN NOTES. 
(Frum our own Correspondent.) 


New York, February 28th, 1912. 

LarGE shipments of pig iron are avin made from southern 
furnaces to points on the Pacific coast. ne producer has. sold 
enough iron to be able to withdraw from the market. A ship- 
| ment of 4500 tons was made to Italy to supply the American 
Radiator Company, which has a plant in"that country, and con- 
tracts will be closed for an additional 15,000 tons for European 
delivery. Nearly all the structural steel plants are working to 
full capacity, and manufacturers are soliciting business on the 
old quotations, which are modified only in the case of small 
orders of few hundred tons for early delivery. In the aggregate 
the volume of structural business is good, but the very large 
orders are exceptional outside of a few railroad orders. The 
Chesapeake and Ohio has ordered 12,000 tons of steel rails, the 
Norfolk and Western 1200, and other roads lesser quantities. 
The Great Northern contract, which usually went to the United 
States Steel Corporation, and which calls for 71,000 tons, has 
been given this year to other concerns. The New York Central 
has ordered “‘ Mikado ’”’ locomotives ; the Delaware, Lackawanna 
and Western will close this week for twenty-eight, and a number 
of railroads are in the market for cars averaging a few hundred 
each. The copper market is firm. Exports for the past week, 
9584 tons; total for month to date, 28,830 tons. A buying 
movement by domestic consumers is regarded as probable within 
| a few days. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





AtFrRED HERBERT, Limited of Coventry, have opened an 
| office at Atlas-chambers, King-street, Leeds. 

At a meeting of the Senate of the University of London on 
February 21st, Mr. E. Kilburn Scott, M.I.E.E., A.M. Inst. C.E., 
was officially recognised as a teacher of electrical engineering 
at University College for students proceeding to the B.Sc. degree. 

Mr. H. T. ALEXANDER, who has held the position of chief 
rate fixer at the works of the Electric and Ordnance Accessories 
Company, Limited, for the past ten years, has just left in 
order to take up an important position in Manchester. His 
colleagues, in order to show their appreciation of his abilities, 
both in the works and outside, organised a smoking concert 
at the Central Restaurant, Corporation-street, Birmingham, on 
the evening of March Ist, and during an interval in the pro- 
gramme a gold half-hunter watch, suitably inscribed, was pre- 
sented to him. 





for wire and wire articles as well as for nails and screws have | 


making are complained of ; the tendency in the coke trade is | 


The paper was illustrated by drawings of various types of 
| bearing and by curves giving the results obtained. 
(2) THE TESTING OF ANTI-FRICTION BEARING METALS. 
By Professor Jonn Goopman, M. Inst. C.E. 
| The author pointed out in this paper that very few data had 


| been published on the various methods of testing the anti-friction 
| properties of bearing metals. 

| In the testing machine used in early experiments the bearing 
| under test was loaded with dead weights, but this became very 
| irksome and laborious when large weights were employed. The 
author therefore designed a machine in which loads up to 10 tons 
could be applied to the bearing by means of levers and yet leave 
it free as regarded rotation through a small are about the centre 
line of the shaft. The machine was described in detail, special 
attention being called to the method employed for keeping the 
temperature of the bearing constant during the test; also of 
ensuring a small relative to-and-fro motion of the bearing and 
shaft in order to prevent them from wearing in grooves. 

The preparation and bedding of the bearing to the shaft was 
discussed, and the methods of lubrication and other details of 
the tests were dealt with. 

The results of two typieal tests were given; in the one case 
the temperature of the bearing was controlled and in the other 
case it was not. 








Royat AcGricuttuRAL Society oF ENGiaNpd.—Intending 
exhibitors in the implement department at the Society’s show 
to be held at Doncaster are reminded that the entries close on 
Wednesday, March 20th. Entries for the trials of seed 
and corn drills close on the same date. The regulations and 
forms of application for space are now ready and will be for- 
warded on application to Mr. Thomas McRow, Secretary, 16, 
Bedford-square, London, W.C 

COMPLIMENTARY DINNER TO Mr. ALLEN RANSOME.—A com- 
plimentary dinner was given in the Town Hall at Newark on the 
evening of Thursday, February 29th, by the directors and staff 
of A. Ransome and Co., Limited, of Newark, to Mr. Allen Ran- 
some, the founder and head of this well-known firm. Mr. Ran- 
some, who is in his eightieth year, has, on medical advice, decided 
to relinquish to a certain extent active participation in the 
business of the firm, though he will by no means retire from its 
management, will still remain chairman of the company and 
attend its board meetings. It was to mark the high regard in 
which Mr. Ransome is held by the whole of his staff that the 
banquet was given, and in proposing the toast of the health of 
their guest, the chairman, Mr. V. 8. Woods, while deploring the 
fact that Mr. Ransome was retiring from active work, said that 
they had the consolation that he was not going to sever his con- 
nection with the firm entirely. Mr. Ransome in his reply related 
some early and interesting reminiscences of his career, conclud- 
ing by saying that he had taken up the business when it was in 
a bankrupt state, and had worked it up to its present position. 
It would be, he said, a great grief to him to leave it altogether ; 
it had been his child, which he had lived for throughout the 
whole of his life since he was twenty, and he would die thinking 
of it. 
* Abstracts of two papers read at the ordinary meeting of the Institution, 
on Tuesday, the 5th March, 1912. 
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CATALOGUES. 





A HANDBOOK on oxy-acetylene welding, with a chapter on 
metal cutting by oxygen, has been forwarded to us by the 
British Oxygen Company, Limited, of Elverton, Westminster, 
S.W. 


Donovan AND Co., 47, Cornwail-street, Birmingham.—A 
catalogue received from this firm deals with electrical conduits 
and fittings, and contains a great deal of information which 
appeals to wiring contractors. 

THe Dartrom Sywnrrcate, Limited, 28, Basinghall-street, 
London, F.C.—This is a little booklet on ‘‘ How to make by 
means of the Dartium Process Steel Castings and Tool Steel 
in the Ordinary Brass Foundry.” 

T. Harpine, Cuurton anp Co., Leeds.—A pamphlet sent 
to us by this firm has reference to alternating current induction 
motors for single two and three-phase circuits. The catalogue 
also has reference to various classes of starters suitable for use 
with these motors. 

JamEs NEIL AND Sons, Limited, Grange Ironworks, Shettle- 
ston, Glasgow.—Some literature to hand from this firm deals 
with the nuisance of black smoke and dust from the chimney, 
and describes a self-cleaning furnace which we understand is 
in use in many collieries, ironworks, &c. 

F. G. Wricitey anv Co., Limited, Birmingham. A well 
got up pamphlet to hand from this firm describes, illustrates 
and gives prices of milling cutters, gear cutters and twist drills. 
The publication is clear and concise, and contains a great deal 
of information which should interest works managers and others. 

Hick, HARGREAVES AND Co., Limited, Bolton.—This cata- 
logue contains a description and illustrations of the Diesel 
oil engine as made at the Soho Ironworks. It is of the standard 
four-cycle pattern, and built in nine sizes from 80 brake horse- 
power with one cylinder up to 680 horse-power with four cylinders. 


STURTEVANT ENGINEERING ComMPANY, Limited, 147, Queen 
Victoria-street.—Those interested in the subject of heating and 
ventilating will find a great deal of useful information in a little 
pamphlet issued by this firm. It is a well illustrated publica- 
tion which describes the Sturtevant heating and ventilating 
system in a clear and concise manner. 


THE UNBREAKABLE PULLEY AND MILL GEARING COMPANY, 
Limited, 56, Cannon-street, E.C.—The fourth edition of this 
firm’s pocket catalogue, giving illustrations, descriptions, 
dimensions, prices and code words of the firm’s standard goods, 
has reached us. This is a well-bound little publication, and 
should appeal to all associated with the erection of shafting and 
power transmission devices. 

H. C. Surnessy, 142-146, Old-street, E.C.—A copy of this 
firm’s latest catalogue has reached us. It deals with sliding 
wheel trucks for all trades, platform trucks, sack trucks, hand 
carts, wheels, castors, wheelbarrows, water barrows, street 
cleaning trucks, tricycle carriers, ladders, railway material and 
trucks, carts and wagons, sundries, &c. The catalogue is well 
bound and contains many illustrations. 


Sremens Broruers, Woolwich, Kent.—A new catalogue, 
No. 542, dealing with re-designed and improved Siemens water 
meters, has reached us. The catalogue is divided into eight 
sections, viz.:—Vane wheel meters (dry running), vane wheel 
meters (wet running), vane wheel meters (larger), water meter 
combinations, disc water meters, boiler feed disc water meters 
for hot water, full-bore water meters for large quantities, test- 
ing apparatus and tools. 

THE WarwILt ENGINEERING Works, Abertillery, Mon.—A 
pamphlet forwarded by this firm deals with the Warwill suction 
gas plant. This plant, in its present stage of evolution, is claimed 
to embody several distinct and advantageous features, the prin- 
cipal being no brickwork in the generator and no coke in the 
scrubber. The general construction of the plant is described, 
and sectional drawings are included, which enable the special 
features of the design to be readily understood. 

MANSFIELD AND Sons, Limited, 12, Hamilton-square, Birken- 
head.—This firm has sent us a copy of its latest list concerning 
Mansfield’s oil gas apparatus for the use of scientists whose 
laboratories are isolated and where a supply of town’s coal 
gas is not available. The gas is made from any kind of oil— 
mineral, animal or vegetable oil—and is said to be permanent, 
will not condense, and has much greater power than coal gas. 
We understand that the firm has supplied gas plants of various 
types for laboratories all over the world for bacteriological 
work, and the ordinary chemical, physical and agricultural 
laboratory work, where low constant temperatures are required, 
and also for geological and metallurgical laboratories where 
temperatures as high as 1500 deg. Cent. are needed. 


** LocicaL Arguments on Forced Draught ”’ is the title of a 
pamphlet forwarded to us by the firm of James Neil and Sons, 
Limited, of Grange Ironworks, Shettleston, Glasgow. The 
firm maintains that nothing appears to have been so recklessly 
exploited as forced draught, judging from the large proportion 
of installations that have been rejected after a brief trial. The 
fault, it is stated, appears to be in the indiscriminate application 
of it. Those interested in the important question of cheap 
steam or increased evaporation might do worse than peruse this 
little pamphlet. It deals with the questions of whether forced 
draught is needed, where it may be economically used, and where 
forced draught is essential. Some information concerning the 
use of Neil’s patented rocking fire bars is also included. 

THE HorFMANN MANUFACTURING CompaNy, Chelmsford, 
Essex.—‘* Hoffmann Ball Bearings as Applied to Textile 
Machinery ” is the title of a pamphlet to hand from this company. 
It is pointed out in this poaaphies that there is no case where 
the many advantages to be obtained from the use of ball bearings 
are more conspicuous than in their application to textile 
machinery. It is pointed out that such a large variety of 
machines are employed in the textile industry that it is im- 
possible to illustrate more than a few of those to which ball 
bearings can be successfully applied, or to deal separately with 
the particular advantages which are most prominent in the 
individual machines. The pamphlet, however, illustrates a 
number of textile machines which have been fitted with the 
firm’s bearings, not as a trial, but as a regular practice after 
long and severe tests. 

AN interesting pamphlet, entitled “‘ Aluminium in the Elec- 
trical Industry,” has been forwarded to us by the British 
Aluminium Company, of 109, Queen Victoria-street, E.C. 
A perusal of this pamphlet shows how extensively aluminium 
is now being used in central stations and in connection with 
overhead transmission lines. But perhaps the most interest- 
ing part of the pamphlet is that which deals with “‘ Aluminium 
in the Electric Railway Field.”” Here overhead bow collectors, 
trolley heads, motor field windings, &c., are dealt with. A 
recent development in the use of aluminium strip lies in the 
winding of coils for lifting magnets. Bare aluminium is used, 
and, as for railway motor field coils, the oxide skin is found 
quite sufficient for insulation purposes. The advantages 
are manifest ; the weight of the winding being reduced by 50 
per cent. or more, and the lifting force and efficiency of the magnet 
are thereby increased. The heating and liability to breakdown 
are reduced, and the coil is said to stand the effect of the in- 
ductive voltage on breaking circuit even better than one in- 
sulated with cotton in the usual way. These statements, we 
are told, are based on actual experience ; one particular con- 
tinental firm having exclusively adopted aluminium windings 
for lifting magnets of very large size. We have also received 
leaflets dealing with aluminium transmission lines and feeders. 








Roserr Bosy, Limited, 212, Upper Thames-street, E.C.— 
A little pamphlet to hand from this firm illustrates and de- 
scribes the ‘ Nectar” water softening and boiler mud ex- 
tracting apparatus. 

Tue British ALumintum Company, Limirep, 109, Queen 
Victoria-street, E.C.—This is a pamphlet dealing with aluminium 
jigs. It is stated in this pamphlet that aluminium is being 
extensively employed in the construction of drilling jigs, par- 
ticularly among scale manufacturers. It has been found well 
suited to the purposes indicated, and the work handled in this 
manner has proved satisfactory in every respect. Advantages 
of lightness and ease of manipulation are obtained with the 
aluminium jigs, tending to reduced labour and increased output. 
The pamphlet contains a good deal of interesting information 
concerning these aluminium jigs. 

‘** CHURCHILL Grinding Machines ”’ is the title of a well got up 
book which has been forwarded to us by the firm of Charles 
Churchill and Co., of 9 to 15, Leonard-street, Finsbury. It 
deals with many modern grinding machines, and contains 
much information which should interest practical men. Indeed, 
it may be said that the publication is considerably more than 
an ordinary trade catalogue. Among other things it deals 
with the erecting and starting up of grinding machines, the 
care of universal grinding machines, and many practical hints 
on grinding. Altogether the publication constitutes a very 
useful book on this particular branch of engineering, and we 
have not the least doubt that it will appeal to a large number 
of our readers. 





NAVAL ENGINEER APPOINTMENTS. 


Tue following appointments have been made at the Admiralty: | 

Retirements and Promotions.—Engineer Rear-Admiral W. H. 
Riley has been placed on the retired list ; Engineer Captain 
W. E. Pamphlett has been promoted to the rank of Engineer | 
Rear-Admiral, and reappointed to the King Edward VIL. | 
additional, for service on the staff of Vicé-Admiral Commanding | 
Third and Fourth Divisions of the Home Fleet ; Engineer | 
Commander C. G. Taylor has been promoted to the rank of | 
Engineer Captain. 

Engineer Captain W. G. Mogg, to the Bacchante, additional, 
for service on staff of Rear-Admiral Commanding Fifth Cruiser 
Squadron, and to the Shannon, additional, for the same service, 
on recommissioning. Engineer Captain G. W. Hudson, to the 
Victory, additional, for oil fuel course. 

Engineer Commanders.—E. Edwards, to the Shannon, on 
recommissioning ; V. de Paris, to the Antrim, on recommission- 
ing; M. Rundle, to the Indomitable, on recommissioning ; 
J. D. Wilson, to the Carnarvon, on recommissioning; H. 
Lashmore, to the Good Hope ; W. T. Stearn, to the Bacchante ; 
A. E. Hyne, to the Blenheim, additional, for the Swift, on re- 
commissioning; A. R. Emdin, to the President, additional, 
as Engineer Overseer Midland’ District; H. G. Andrews, to 
the Talbot, on commissioning; H. J. Coad, to the Terrible ; | 
G. Attwool, to the London, on recommissioning ; G. C. Nicol- | 
son, to the Africa, on recommissioning ; H. G. Summerford, 
to the Argyll, on recommissioning; J. F. A. Hastings, to the 

| 








| 
| 
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Vernon, additional, for Portland Torpedo Range; H. W. 
Kitching, to the Astrea; A. R. Rolle, to the Victory, for the 
Powerful, on paying off ; W. T. Stearn, to the Cressy, additional, 
for the Bacchante, on recommissioning; and A. E. Cox, to the | 
Ariadne, additional, for the Argonaut, on recommissioning. 

Engineer Lieutenants.—J. A. Anderson, to the Prometheus ; | 
L. Gregory, to the Shannon, for service with Engineer Captain ; 
V. D. Nops, to the Collingwood ; H. H. Ricketts, to the Coch- 
rane; W. W. Newton, to the Foresight; T. Gurnell, to the 
Victory,- additional, for the Christopher; J. F. Dodd, to the 
Devonshire, to complete ; 8. G. Roch, to the St. George, addi- 
tional, for the Liffey; H. P. Mackenzie, to the Indomitable, 
on recommissioning ; G. W. Woolridge to the Cressy, additional,, 
for the Hogue, on recommissioning ; C. T. Clover, to the Car- 
narvon, on recommissioning ; C. L. Warren, to the Europa ; 
F. G. Haddy, to the Blenheim, additional, for the Maori; R. G. 
Jeffery, to the Carnarvon, on recommissioning ; J. B. Wilshin, 
to the Monmouth, additional, and on recommissioning, to take 
passage in the Europa; W. J. S. Perkins, to the Imperieuse, 
for service at Portland and Portland Yard for Coaling and 
Watering Depot ; H. H. Perring, to the Egmont, additional, 
for service as Second Assistant to Chief Officer, Malta Dock- 
yard; J. F. Goldsmith and A. E. 8. Seccombe, to the London, 
on recommissioning ; G. C. F. Simmons and W. J. Bond, to 
the Africa, on recommissioning; G. W. S. Aldwell and C. J. 
Meggs, to the Argyll, on recommissioning ; J. H. Apps, to the 
Tamar, additional, for charge of stores and duty with T.B.’s 
and to assist the Engineer Commander; T. Williams, to the 
Victory, additional, for instruction of engine room ratings ; 
A. C. Hall, to the Andromache; A. E. EF. Rayner, to the 
St. George, additional, for the Foyle; G. H. Scullard, to the 
Andromeda, for the Gibraltar; H. A. Brown, to the Blake, 
additional, for the Cameleon; F. E. Bridgewater, to the Blen- 
heim, additional, for the Swift, on recommissioning ; J. Pattin- 
son, to the Donegal; F. J. Roskruge, to the Cressy, additional, 
for the Hyacinth, on commissioning ; T. Pearce, to the Andro- 
meda, additional, for the Isis on recommissioning ; W. Smith, 
to the Blenheim, additional, for the Harpy; A. H. Tilt, to the 
Boadicea ; H. Bleackley, to the King Alfred; H. H. Huxham, 
J. 1. Deacon and R. M. Jones, to the Shannon, on recommis- 
sioning; R. D. Harvey, to the Antrim, on recommissioning ; 
W. H. Mitchell, to Portsmouth Yard, for service as second 
assistant to the manager, Engineering Department; A. W. 
McKinlay, to the Blake. additional, for the Minstrel, on com- 
missioning ; J. R. Macey, to the Victory, additional, for the 
Audacious ; R. Berry, to the Vivid, additional, for the Ajax ; 
and H. A. Little, to the Pembroke, additional, for the Melbourne, 
all to assist on the staff of the Captain Superintendent. P. W. 
Allen, to the Pembroke, for instruction of mechanician candi- 
dates; J R. Hoddinott, to the St. George additional, for the 
Arun ; and H. J. Lamb, to the Leander; H. E. Dowling, to 
the Egmont, additional, and for service as Assistant to Chief 
Engineer of Malta Yard for gun-mountings on arrival; H. L. | 
Parry, to the Lancaster. 

Engineer Sub-Lieutenants.—B. J. 
Indomitable, on recommissioning ; 
Monmouth, on recommissioning. 





H. Wilkinson, 
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A Worxs Macazine.—The Queen’s Engineering Works 
Magazine for the month of January has reached us. As 
usual, this contains a number of interesting articles. In 
@ review of the events in 1911, the chairman of the com- 
pany describes the new dynamo shop which has recently 
been built at Bedford. From this article we also note that, 
owing to the exacting conditions to which the firm now has 
to conform as regards the tests of large engines, it has been 
necessary to put down a new boiler. Various other improve- 
ments in the works have recently been made, and we also note 
from this article that the firm has now taken out a licence for 
the manufacture of Diesel engines. Other articles are entitled 
“A Visit of the Junior Institution of Engineers,” ‘* The Manage- 
ment, Plant and Organisation of Work in the Machine Shop,” 
“The Roll of Honour,” ‘‘ Annual Distribution of Prizes to 
Pupils and Apprentices,”’ “‘ The Allen Annuity Fund,” ‘‘ The 
Art of Mechanics, as Applied by the Ancients,” “ Association 
of Past and Present Pupils,” ‘‘ Some Notes on Steady Running 
of High-speed Rotors,” ‘‘ Drilling Machines,” ‘‘ Social Life and 
Pastimes of the Works,” &c. As is usual, the magazine is 
admirably illustrated, and altogether it constitutes a very 
praiseworthy production. 





| lines of the adjacent cylinders are equidistant. 
| of these valves being described in a prior specification. 


| and over-run by the pistons. 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications —~ be obtained at the Patent-o, Sale Branch, 
26, thampton-buildings, Chancery-lane, London, W.C., at 8d. each, 

The first date given is the date of application ; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specijication. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at end of the abridgment, give notice at 
the Patent-ofice of oppesition to the grant of the Patent. 


STEAM ENGINES. 


28,382. December 16th, 1911.—Compounp Stream ENGINEs, 
Doctor Wilhelm Schmidt, of 2, Rolandstrasse, Cassel- 
Wilhelmshohe, Germany. 

In the compound steam engines referred to, the high-pressure 
part consists of a reciprocating engine, and the low-pressure 
part of a turbine, the reciprocating engine being coupled directly 
to the turbine shaft. The invention seeks to adapt the speed 
of the reciprocating engine to that of the turbine. With this 
object the invention consists in employing in such a combined 
installation a number of small high-pressure engines, arranged 
in such a way that the reciprocating and rotating masses and 
their couples are balanced. The reciprocating engine consists 





N° 28,382 





of eight high-pressure single-acting steam engines of equal 
size arranged in the same horizontal plane, four of these engines 
being mounted on one side and four on the other side of the 
shaft. The pistons act on four cranks, arranged in the same 
plane, the two centre cranks being arranged on one side and the 
two outer cranks on the other side of the shaft, while the centre 
Admission of 
steam is controlled by automatic valves A, the mode of operation 
Exhaust 
takes place through the ports B in the walls of the cylinders, 
The steam issuing from the reci- 
procating engines is led to the turbine through the 7 C. 
The specification states that a pressure of about 700 lb. per 
square inch is a desirable one to employ.—February 14th, 1912. 


GAS PRODUCERS. 


17,770. August 4th, 1911—TxHr Propvuction or STEAM FOR 
Gas GENERATORS, Heinrich Frambs and Bender and 
Frambs G.m.b.H., both of No. 2, Moltkestrasse, Hagen, 
in Westfalen, Germany. 

A is the gas pipe leading from a gas generator B, and Cisa branch 
pipe. The gas for combustion is drawn from the branch pipe 
C and its volume may be regulated by means of a damper. 
The branch pipe delivers into a combustion chamber D. The 
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air for combustion is drawn in through openings E by a fan. 
Part of this air burns with the issuing gas, and the remainder 
mixes with the burned gases and is raised to a high temperature. 
The hot mixture of gas and air passes then into a chamber F, 
wherein it may be led over evaporating trays filled with water 
or along walls sprinkled with water. This water is converted 
into steam which is drawn off by a fan and blown into the gas 
generator.—February 14th, 1912. 


PUMPING AND BLOWING MACHINERY. 


23,374. October 23rd, 1911.—CenTRIFUGAL Pumps, Gebriider 
Sulzer, Winterthur and Ludwigshafen-on-the-Rhine, Ger 
many. 

The piston A of a vacuum piston pump B is driven from the 
spindle of the centrifugal pump C by gear and crank dise. The 
vacuum pump is connected by a pipe D to the suction side of 
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the centrifugal pump and is driven together with the latter. 
As soon as for any reason there is a disturbance in the suction 
piping, affecting the vacuum, the piston pump at once re- 
establishes the vacuum necessary to obtain the continuous 
water column again.—February 14th, 1912, 
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DYNAMOS AND MOTORS. 


12,918. May 29th, 1911.—IMPROVEMENTS RELATING TO 
Systems or Etectric Distrisution, The British Thomson- 
Houston Company, Limited, of 83, Cannon-street, E.C., 
and Frank Perey Whittaker, of 237, Clifton-road, Rugby. 

This specification has reference to systems of electric dis- 
tribution employing rotary converters, and particularly to such 
systems in which the combination of an asynchronous generator 
driven by a turbine or other prime mover with a rotary converter 
is used for generating continuous current, alternating current 
or both. The object is to provide a simple and efficient starting 
arrangement. The operation is as follows :—The gear ratio 
of transmission is so arranged that when the rotary converter 
is driven by the turbine its speed will be a few per cent. below 
its synchronous speed at which it will run when driven elec- 
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trically by the generator so that when it is exciting the generator 
it will run slightly faster than when it is being driven by the 
turbine through the gearing. The moment the speed of the 
turbine is exceeded the torque will cease to be transmitted 
from the turbine shaft to shaft C through the clutch, as 


shaft C will be rotating at a higher speed than the turbine | 


shaft, consequently the teeth of the clutch on the portion 
secured to shaft C will tend to ride up and automatically become 
disengaged from the teeth on the other portion. The rotation 
of the countershaft may then be stopped by moving the shaft 
longitudinally in its bearings by means of the handle G until 
the pinion E is moved out of engagement with the wheel F. 


Instead of manually operated means for moving shaft C longi- | 


tudinally mechanical or automatic means may be provided.— 
February 14th, 1912. 


13,099. May 31st, 1911.—IMPROVEMENTS RELATING TO THE 


GENERATION OF ALTERNATING ELECTRIC CURRENT, Emanuel | 


Rosenberg, of Ivydene, Ashley-road, Altrincham, Chester. 
This patent has reference to the generation of alternating 
eurrent, and in particular to systems in which an alternator 
driven by a steam engine is employed in combination with a 
generator driven by a turbine supplied with exhaust steam 
from the first mentioned engine. In such systems, if the 
generator which is driven by exhaust steam is connected to the 
mains or bus bars later than the other machine or disconnected 
earlier, a dangerous increase in speed of the turbine may occur, 
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owing to the fact that it will be supplied with more steam than | 


is necessary to rotate it at its normal speed when unloaded. | 
The accompanying diagram shows one method of carrying | 
this invention into effect. A indicates a generator which is 
driven by a steam engine, and B is a second generator driven 
by the exhaust steam turbine. It will be seen that the terminals 
of generator B are connected to those of generator A, so that 
a single switch will govern the connection of each generator. 
By this means the disconnecting from the mains of the exhaust | 
turbine before generator B is entirely prevented. Dampers or | 
amortisseurs on the field magnets of one or other of the machines | 
or other means are provided for bringing the machines into and 
maintaining them in synchronism. One method of exciting 
both machines is shown in the diagram, but there are two other 
diagrams showing alternative methods.—February 14th, 1912. 


19,760. September 5th, 1912.—ImMPROVEMENTS IN METHODS | 
or OPERATING AN APPARATUS FOR COOLING ELECTRICAL | 
Macurinery, Frank George Baum, of “ Chronicle” Build- 
ing, San Francisco, California, U.S.A. | 

It will be gathered from the illustration that it is proposed | 
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to use a blower which supplies air to an air main, which in 
turn provides air to a number of electric generators so as to 
It will also be noted that the suction pipe is enclosed 





cool them. 


| pieces bears against 
| ring pieces against the flange D, 


in a casing. This latter is formed by covering a wooden or 
other frame with coarse cloth, burlap or other suitable material A 
on one or more sides, the remainder of the casing being covered 
with wood, sheet metal or other material B. The burlap or 


is also directed into the body of the receptacle. The opening 
of the suction pipe is covered with cloth or other material, and 
the water jet C is directed towards the suction pipe. 
February 14th, 1912. 


SWITCH GEAR. 


2926. February 6th, 1911.—Improvements, John Arthur 
Hirst and Perey Brock Smith, both of Northgate Electrical 
Works, Chester. 


metal. The strip is wound on edge on a mandril in the form of 
a spiral of fine pitch, and after removal from the mandril it is 
provided with terminal connecting lugs, and one or more inter- 
mediately placed on the spiral as may be required. ‘The strip 
so formed is screwed on to the helically threaded surface of an 
| incombustible core B, the thread being shallow and of fine 
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| pitch so as to separate the successive convolutions of the metal 
spiral by an amount just sufficient to prevent them from making 
| contact. The core B is preferably of china, porcelain or the 
| like, and in order to admit air to the interior of the strip the 
| periphery may, at intervals, be cut away or grooved as at X. 
| The spiral thread on the supporting core may be single or multiple 
threaded, and in the latter case two or more strips A may be 
| held on the one core. A spindle passes through a central hole 
in the core and is provided with a spring washer and nuts for 
attachment to the supports which are preferably arranged in the 
form of racks.—February 14th, 1912. ‘ 


AERONAUTICS. 


3331. February 9th, 1911.—ArERopriaNes, M. F. Sueter, 
F. L. M. Boothby, and H. G. Paterson, all of H.M.S. 
Hermione, Barrow-in-Furness. 

To prevent the formation of ice upon the frames or planes 


| of aeroplanes, the frames of the main supporting planes are to 


be built up of metal tubes, and the exhaust gases from the 
motor are to be discharged into the atmosphere through the 
interior of these tubes. The exhaust gases may also be ad- 
mitted into the space between the upper and lower coverings 
forming the supporting planes.—February 14th, 1912. 


MOTOR CARS AND ROAD TRAFFIC. 


18,876. August 22nd, 1911.—Pneumatic Hus ror VEHICLE 
WueEts, C. E. de Boos, of Temora, New South Wales, 
Australia. 

__ Fig. 1 shows an external view of the hub complete; Fig. 2 

18 @ cross section ; and Fig. 3is a cross section of the hub as 

applied to one of the non-driving wheels of a vehicle. An inner 

hub member A is secured to the end of the driving axle by suit- 

able means. This bush is provided with an annular flange B, 

and the outer hub member C, which consists of a ring, has a 

corresponding inwardly projecting flange D. A pneumatic 

tube E is contained within the circumferentially divided annular 
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Fig. 2. Fig. 3. 


| protective cover F, the inner and outer flanges of which are 
| grip between corresponding annular flanges of the inner 


i ieces GG. The face of one of the inner ring | 
erred veers: I, the flange B, and that of one of the outer 
f and the two pairs of ring | 
piece flanges with the cover flanges between them are secured 
to the flanges B and D by bolts. To resist side thrust, side | 
plates are provided upon each side of the hub. Each set of | 
side plates consists of an annular plate H attached to one of 
the outer ring members G, and a central plate J bearing against 
the outside of the former and attached to the inner ring member 
and to the central bush A. The construction illustrated in 
Fig. 3 needs no description. February 14th, 1912. 





MEASURING AND TESTING INSTRUMENTS. 


22,188. October 9th, 1911.—AccELEROMETERS, | Pee eS 
Bircham and the Hamble River Engineering Company, 
Limited, both of Bursledon, Hampshire. tae ; 

In an accelerometer of, say, the pendulum type, it is obvious 
that the zero line of the recording pencil is that position which 


cloth is kept moist by spraying water thereon. A water jet C | 


A is the strip which is in the form of a thin tape of resistance | 


j 

corresponds with the configuration of the system when the 
| pendulum is hanging vertically. The zero line on the recording 
| drum will, therefore, be constant so long as the direction of 
| travel is constant, but will vary as this direction varies. Thus, 
if the acceleration is being measured on a path which is from 
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point to point at a different angle of inclination to the hori- 
zontal, it is obvious that the zero line is constantly shifting. 
This invention combines a pendulum A with a gyroscope B. 
Each is provided with a hinged arm C D, and a recording pencil 
EF. ‘The gyroscope pencil records on the drum G a line which 
is to be taken as the base line for the acceleration diagram 
drawn by the pendulum.—February 14th, 1912. 


SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 


1,015,091. APPARATUS FOR MELTING AND MIXING METALS IN 
Vacuums, W. S. Simpson, London, England.— Filed 
May 5th, 1911. 

This patent is for the combination of a vacuum chamber 
comprising a body portion having trunnions for mounting it 
tiltably, and a cover removably applied to the upper end and 
adapted to form a fluid-tight connection therewith, with a 
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crucible contained within and carried by the body portion 
and having an interior chamber to contain acharge of materials 
to be treated, and having its mouth arranged toward the top 
of the body portion, and means for conducting an electric 
current to the crucible through the trunnions. There are four 
claims. 





1,015,728. Lirrinc Maanet, A. C. Eastwood, Cleveland, Ohio. 
—Filed May 13th, 1910. 
The lifting magnet patented, comprises a frame, a magnetising 
winding therein, there being outwardly and downwardly in- 
clined vents leading from the space in which the winding is 





seated through the frame, and a heat softening insulating and 
sealing material in the vents and the space between the frame 


| and the winding, whereby when the temperature of the com- 


pound exceeds a predetermined value a portion of the same 


| with any vapours and gas in the space may escape and when the 


temperature declines to the old value the material will harden 
in the vents and seal them against the entrance of moisture. 
There are two claims. 
1,015,577. Rotter For SuGar CANE Mitis, R. Mitchell, 
London, England.—Filed April 6th, 1910. 
This patent is for rollers for sugar mills provided with a 
plurality of polygon-shaped indentations on the surface, each 
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indentation being formed by a plurality of square cornered 
steps. There are two claims. 
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WAVES IN LONG HYDRAULIC PIPES AND 
TUNNELS. 
By ROBERT H. SMITH. 

DuRING last summer the Institution of Mechanical 
Engineers visited the great hydro-electric works of 
North Switzerland. The most interesting of these 
is that on the Léntsch River—see THE ENGINEER, 
July 21st, 1911—the supply being from the Klén- 
thalersee, a natural lake whose storage capacity has 
been increased to 50 million cubic metres by the 
puilding of a dam 21m. high. From the lake the 
water flows through a tunnel cut in the rock of the 
face of the mountain side, a distance of 4.1 kiloms., 
with a cross section of 4} square metres and a gradient 
of 2.17 per 1000. At the end of the tunnel there is 
a sort of water tower, from which the water flows 
through three welded steel pipes 1} kilom. long and 
of diameter varying from 1.35 to 1.2 metre, down to 
the power-house at 325 m. lower level. 

The variation of the water taken by the turbines 
causes corresponding change in the flow through the 
tunnel. Although the linear velocity of the water is 
never high, the immense weight of water flowing 
means &@ huge and quite irresistible momentum, so 
that not only must the valves be closed and opened 
with great care, but it is necessary also to provide 
what is in effect a gigantic relief valve at the lower 
end of the tunnel. The above-mentioned sort of 
water tower serves this purpose. Rising from the 
end of the tunnel is a sloping shaft cut through the 
rock and with a small waste-weir lip for overflow to | 
the free air at 32 m. higher level than the tunnel | 
end. At 3m, above this tunnel end is cut hori- 
zontally a long gallery which acts as a small storage 
reservoir, into and out of which a large quantity of 
water can flow quickly. A second similar but larger 
gallery at 30m. level above the tunnel end acts 
in the same way. During the deceleration of momen- 
tum in the tunnel when valves are closed, water flows 
up the sloping shaft and into the upper gallery, and 
during acceleration due to opening of the valves, the | 
extra supply to the turbines is for many seconds 
partially effected by outflow from the lower gallery. 
The difference of water level between the Klén- 








thalersee and the water in the sloping shaft is the head | 


or driving force, which (1) overcomes frictional 
resistance to flow through the 4.1 kiloms. long tunnel, 
which resistance varies with the velocity, and (2) 
produces plus or minus acceleration of momentum | 
in the water mass filling the tunnel. This head 
changes quickly during closing or opening of the 
valves owing to the filling or emptying of the galleries | 
and sloping shaft. 
oscillations or waves, which continue for some time 
after the disturbing operation of the valves has been 
finished, but which are gradually damped down by the 
frictional resistances. 

Normally the lower of the two relief galleries is full, | 
the water level in the sloping shaft being above it. 
On the opening of a valve the level in the shaft sinks 
rapidly and the driving head increases rapidly until 
the level of the lower gallery is reached, when it 
remains practically constant for some time until this 
gallery is emptied—if the change in the supply goes 
so far as wholly to empty it. On the other hand, 
when valves are closed, the level being normal above 
the lower gallery, the level in the sloping shaft rises 
quickly and a quick decrease of driving head occurs 
until the water reaches the level of the upper gallery, | 
when it practically remains constant, the overflow | 
lip of the waste weir placing a limit upon this decrease | 
of head. 

All hydraulic engineers are familiar with the danger- | 
ous effects due to acceleration and deceleration of | 
large masses of water in long pipes. For great works 
like those of the Léntsch Valley it is therefore of 
great importance to arrive at a knowledge as accurate 
as circumstances will permit, of what occurs under 
conditions such as those described. Dr. Franz 
Prasil is the best known Swiss expert in hydraulic 
calculations. His excellent paper on ‘‘ The Efficiency 
and Governing of Modern Turbines,” read at the 
summer meeting of the Institution of Mechanical 


Engineers at Ziirich, will be in the recollection of our 
readers. In Nos. 21, 23, 24 and 25 of the fifty- 


second volume of the Schweizer Bauzeitung, he has 
given a full and learned investigation of this ‘‘ Water 
Tower Problem” of the waves or swinging motion 
of water in long pipes and tunnels. 

It would be impossible in a single article to follow 
the mathematical course of Dr. Prasil’s calculations, 
and only a small number of your readers would care 
to examine them so far as to judge for themselves 
of their correctness. It will be interesting, how- 
ever, to give a brief account of their general results 
and of the degree of approximation to physical fact 
to which they pretend. Dr. Prdésil starts his paper 
from the beginning of all things, and his first pages 
are devoted to arriving at the general equation for 
damped vibrations. We can leave this first part 


without further mention, because this equation is well | 


known to electrical-engineers in its relation to damped 
electrical oscillations. Applying it to the problem of 
water waves in pipes damped down by friction, and 
changing the letters used by Dr. Prasil to those in 
more familiar use by British engineers, this equation 
may be reduced to the following, which is its simplest 


The result is the setting up of | 





general form :— 


With Nomenclature. 


Length of tunnel = ot 
Cross-section of tunnel =a 
Horizontal cross-section, or water 
surface in water tower i 
Height of water level in water tower 
above water levelin supply reservoir = h 
Volumetric discharge of water through 
valves beyond water tower = q 
Frictiona! and viscous coefficient of 
resistance to flow through tunnel —— 
Time reckoned from beginning of dis- 
turbance due to closing or opening 
of valves a 
Acceleration of gravity r = g 


For any steady positive flow through the tunnel 
the head h is negative ; but the wave may, and does, 
carry water up into the tower so as to make h 
positive in spite of qg, the flow through the discharge 
valves, remaining positive, and while also the flow 
forwards through the tunnel remains positive. 
While fh is positive, however, and also while it is 
negative up to a certain limit, deceleration takes 
place in the tunnel flow. During the steady flow 
before the disturbance commences the value of h is 
called h, and the discharge flow q,, the suffix n indi- 
cating the word ‘‘ normal.’’ 

The frictional resistance to the flow through the 
tunnel is assumed to be approximately proportional 
to the first power of the linear velocity, and the total 


| head lost in the whole length of the tunnel in over- 
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coming this resistance is taken = f x velocity. Of 
course, / depends upon the dimensions and the smooth- 
ness of the surface of the tunnel. For high velocities 
the actual resistance is more nearly proportional to 
the square of the velocity ; but the above assumption 
greatly simplifies the calculation and makes only 
little difference in the practical result of it, while the 
difference is on the safe side, inasmuch as the true 
physical law damps down the oscillation more vigor- 
ously and more quickly than does this approximation. 
It must also be mentioned that the problem is 
worked out on the assumption that the water surface 
area A remains the same at different levels in the 
water tower. 
The fundamental general equation is 
> 
a@h + wth dh 
dt? is dt 


The sum of the first and last terms of this equation 
represent the acceleration of momentum of the mass 
of water in the tunnel. The sum of the second 
and fourth terms represents the frictional resistance. 
The middle term represents the driving head. Or, 
more definitely, these terms divided by g a represent 
the quantities just mentioned. The first three 
terms are placed here consecutively in mathematical 
order for the variable head h ; the last two in order 
for the variable gq. These two, h and q, are the only 
two quantities involved which vary ; and they vary 
independently of each other. 

Except when the valves are wholly closed, or 
q= 9, it is not possible practically to keep gq quite 


LA po — ( 
dt 


+gah+gfq+ 
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constant ; but the first two special cases are worked 
out on the assumption that q@ does remain con- 


stant, when also the last term 1 ; 
a 


A = 0. This greatly 
simplifies the solution and gives a very good pre- 
liminary notion of the sort of results to be expected 
in all cases of more complex conditions. 

Before stating the results for special cases there 
must here be noticed what appears to the present 


‘writer to be the most serious deviation from actual 


physical fact embodied in Dr. Prasil’s solution. 
This is the assumption that the whole mass of water 
in the whole length of the tunnel moves at each 
instant of time with exactly the same velocity. In 
a short length of pipe like that between the buckets 
of a reciprocating pump and its delivery air vessel, 
this is a very close approximation to physical fact. 
But in a large tunnel a couple of miles long the error 
is very much greater. It is so because of the air 
dissolved in the water. If the water contained no 
air it could be treated mathematically as a practically 
inelastic and incompressible mass; the changes of 
pressure would be transmitted practically instantane- 
ously through the total length, and every part would 
suffer the same acceleration or deceleration at each 
instant of time. But under the actual changes of 
pressure the contained air contracts and dilates ; and, 
in consequence of this, the changes of pressure are 
transmitted along the length as waves at a velocity 
very far from approaching “‘ infinity ’’ in comparison 
with the time period of a complete oscillation of the 
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ILLUSTRATING CASE I. 


water velocity ; and the result is that the successive 
periodic water velocities do not arise all along the 
tunnel at the same instant, but the appearance of 
each is retarded by an appreciable time at each place 
in proportion to its distance from the end where the 
disturbing influence has its origin. Moreover, in a 
long tunnel there are unavoidably many roof pockets 
where air gathers, and the quantity of air in each such 
pocket increases whenever the pressure increases, as 
every one knows how air is thrust out of ordinary 
undistilled water on any considerable pressure being 
| applied to it. These air pockets constitute so many 
highly elastic cushions which must modify in no 
negligible degree the mathematical results based 
upon complete incompressibility. 

Another approximation made by Dr Prasil is to 
neglect the accelerations of momentum of the water 
in the water tower itself. It is probable that in all 
actual cases this is a perfectly permissible approxima- 

| tion having no appreciable effect upon the practical 
| result. 
SPECIAL CASE I. 
Dr. Prasil first solves the problem for the case of 
| quite sudden partial closure of the discharge valves. 
Before the closure the water level in the water tower 
|is — h, and the discharge flow g,. The discharge is 
| suddenly reduced to q, and remains at this amount 
| during the following waves and until steady flow has 
| been again established by frictional damping. ° 
If 27 T (= 6.28 T) be the total period of the re- 
sulting wave—that is, the time interval between 
successive maximum water levels in the water tower— 


| 
| 
| 
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Dr. Prasil finds 
equation 


is given by the 


that this time 





It is to be noted that this time increases with the 
length of tunnel; that it increases with the ratio 
A/a of the section of the water tower to that of 
the tunnel; and that it is also increased by greater 
frictional roughness of the tunnel walls. It is to 
be particularly noticed that it is independent 
both of the previous and final flows g, and q and 
also of h,, the head previous to the closure. 


After the waves produced by the sudden change | 


of discharge have been completely damped out by 


Lake Level 
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the frictional resistance, the steady permanent new 

head of water from reservoir level to level in water 

tower is diminished 

q 

qu 
The progress of the wave as expressed by the rise 

and fall of water leve! in the water tower is given 


by the equation 
mT 2. ) 
sin = 
(1- f)a $2 br = 


fA S 
The second term here measures the wave motion 


from — h, to — h, 


q 
qn 


7 p 
dn i 


h = 
e2i' 


250, ffl 960__490_. 450 $0.._S$0_600._ 650. “700” 250 N 
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This increases with the ratio of tunnel! to 


tower section, increases with / the length of tunnel, and 
decreases as f the frictional roughness of the tunnel 
increases. There is a purely theoretical limit to this last 
decrease at dimension ratios which never occur in 


problems when it is useful to make these calculations. | 


At the same limit the increase of the wave time-period 
with the length of tunnel would change to a decrease. 

The amplitude of the wave is continuously damped 
down with the advance of the time ¢ from 
initiation. This gradual diminution is measured by 


g 
. o t . . 
the division by the factore 2! where e is the base of 
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adding to this time 2 rT; while the first minimum 
is found by adding to it rT, 

The following numerical example is given by Dr 
Prasil. : : 


l 2:76 kilometres ; a = 7.44 square metres 
A = 500 square metres ; 
qn = 15 cub. m. per second; h, = 2.92: q 0 
‘ . . 5 
Normal velocity of water in tunnel x 2.02 m 
7.44 : 
per second. 
Results :—-Whole period of wave = 2r 147 see 


15 min. 9 sees. 


8B = 41 deg. 24 min. 






—_ ** 
- 2 = a 
la 500m Le gm - 8 7 2 a : Second 
Seconds 150 200 ._ 250 4300 _350_._400__ 450 __ S0U'™ os wen GO . 650 __ 200. 50 
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natural logarithms. Dr. Prasil expresses this graphic- 
ally in a diagram as the polar ordinate to a 
logarithmic spiral. The rate of increase of the radius 
of the spiral is proportional to the roughness / and 
inversely so to the tunnel length J. 

The angle s in sin ( Tr 8) expresses the phase 
starts under the 
instantaneous 
The physical 


of the wave motion at which it 
somewhat artificial assumption of 
change of discharge from q, to q. 
meaning of 8 is that at time 8 T the water in the 
tower reaches, and passes above, the level to which 
it finally settles when the wave is completely damped 
out. 





2 a a 
T Instant of Closure | 


; Velocity 4 
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Fig. 3—DIAGRAM 


° ° q 
and shows that this oscillates round the level — 1 h, 
In 
to which the water in the tower finally quiets down. 
The amplitude of this wave motion is proportional to 
4G 
yee 


("5 


origina] and the final head. It is also proportional 
to T; but as T involves f a and A it is better to 


) en namely, the difference between the 


: , a ; 
consider the whole factor al: which equals 


2al 


fy gA(4al qt A) 






ILLUSTRATING CASE 


| maximum level. 


Combination Diagram 
of Water Level Wave 
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To calculate g the equation is 

4lgf/T / a ah ie 
IP ig PT 2al Vf 9 A(hal—g fA) | 
and this calculation is necessary in order to find the 
maximum height to which the water will rise in the 


tower, 
This maximum water level is reached at the time 


given by 
sin (# + *) al sing 
* Ag f 


By inserting this value of the sine and the value of 
t found from it in the equation for h we find this 





sin 8 = 


= "Bi 


| base from which to measure. 


The second maximum is found by ! the origin downwards at 45 deg. will give the va 


+—Case 10 Seconds 
__ Level for Steady Flow 15 Cub M per Second 


Fig. 4 


Time of first maximum height of wave 

6 min. 24 sees. 

Height of Ist maximum above lake level — 
Depth of Ist minimum below lake level 
Final level in water tower = level in lake. 
In Fig. l are seen the various diagrams used to 
assist in and illustrate the solution of this special 
example. 

In this example the original kinetic energy of the 
mass of water filling the tunnel is 4271 metre-tons 
The weight of water lifted into the water tower during 
the rise of level to the first maximum is 2455 tons 
In coming to the final level this weight does work 
equal to 2455 2.92 = 7169 metre-tons The sum 
of these two quantities of energy is spent partly in 
lifting 2455 tons through the height 2.455 m. or 
6027 metre-tons, and partly in overcoming frictional 
resistance to the amount 5413 metre-tons 


i.99m, 
0.61 m, 


SPECIAL CASE II. 


The second special case worked out by Dr. Prasil 
is that of sudden opening of the discharge valves 
after being wholly closed. In this case q,, 0 and 
h, 0. It is obvious that in consequence of inertia 
the flow through the tunnel will start into being gradu- 
ally, and also that the discharge through the valves 
will increase gradually from zero. But as a first 
approximation Dr. Prasil works out the mathematical 
problem on the assumption that the valve discharge 
increases instantaneously to g and remains constant 
at this amount until the disturbance wave has been 
damped out. 

The result is shown in Fig. It is the precise 
reverse of that in special case 1, it being made so by 
taking the final steady flow g equal to the flow corre- 
sponding to the 2.92 permanent head of water, 
namely, 15 cubic metres per second. 

The levei in the water tower sinks to the minimum 
level under that of the reservoirs of 4.91 m. = 2.92 
1.99. It subsequently rises to 2.92 — 0.61 
2.31 m. below the same level. The following oscilla- 
tions are o” successively smaller range. The total 
time period of the wave is again 15 min. 9 sec. The 
angle 8 is again 41 deg. 24 min., corresponding to a 
falling passage through the final level at the time 
1 min. 44 sec., the subsequent rise through the same 

level oceurring at time 9 min. 19 sec. 


9 


SPECIAL CASE IIL. 


The third case taken is that of gradual closing of 
the valves so as to decrease the discharge at a 


uniform time rate from q, to O in timet,. Here 
é se dq Qn 

' a 1— — }) and = 3 

—* ( 2 dt t 


The solution for the water level in the tower is in 
this case 


t 
m (sin 7, — ) 
h rem r a1 ae a © al —of?A 
h, [N Ag e zi ' 


This is evidently an exactly similar solution to 
that given in Cases 1 and 2, except for the addition 
of a straight line term, namely ¢. Adapting the 


| appropriate constants the same graphic construction 


applies, substituting an oblique straight line as the 
Thus, if the distances 
along the horizontal axis in the diagram be the time 
t and the vertical ordinates be to a curve drawn 1 
the same manner as in Cases 1 and 2, then the height 


between this curve and a straight line drawn co agi 
ues 0 
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h {. The values of T and of g are here the same 
h, 
as those already given. 

After the valves have completely closed the wave 
continues, but under changed conditions, the change 
being expressed mathematically by the omission 
from the equation of the above-mentioned straight 
line part, with also a change in the values of 8 and of 
the factor of the sine term. These new values 
depend upon the point in the above diagram, which 
makes the time ¢ = ¢. The value of A for this point 
can be found algebraically from the above equation 
by inserting in it the value t = t.. 

“Fig. 3 gives Dr. Prasil’s diagram for the solution 
with the same data as taken in the illustrations of 
Cases 1 and 2 and for the uniform complete closure 
of the discharge occupying 200 sec. 

He calculates the results also for complete closure 
in 10 see. and in 100 sec. These three results along 
with Case 1 for instantaneous closure or closure in 





0 second, form a series which well illustrate the effect | 
of more or less rapid stoppage of the flow through the | 


discharge valves. The more important of the prac- 
tical results are brought together in the following 
table : 


Table of Results of ooremes of Discharge in 0, 10, 100, and 
200 Seconds. 
Full flow 15 cubic metres per second. 
Length of tunnel, 2-76 kilom. Section of ditto, 7-44 sq. metres. 
Head from lake to water tower for full flow, 2-92 m. 
Time period of wave, 15 min. 9 sec. 


Full closure of valves, in sec. 0 10 100 200 


Head at instant of full 

closure, m. ... Sk a 2-92 2-77 1-48 0-32 
Head at lowest dip of wave, 

MN eee tne eee inks, all) Oe 0-60 0-53 0-44 
Negative head at top of wave, 

ee a mms FA 1-99 1-95 1-82 
Factor of sin (,, — B) in for- 

mula for h at top of wave, 

Wicks, “sas sig. 08 4-417 4-358 3-825 3-188 
B, deg. min... ; ..| 41 24) 39 30 22 44 5 46 


The level of the water at the top of the wave being 
the most important quantity, it is seen that this 
varies very little; it begins to decrease perceptibly 
only with periods of closure longer than 1§ min. In 
Fig. 4 the three curves for 0, 10, 100 sec. are plotted 
together and to the scale of the diagram the differ- 
ences between them are barely measurable. Dr. Prasil 
therefore concludes that for practical purposes the 
much simpler calculation based upon the assumption 
of instantaneous closure, either complete or partial, 
is sufficiently accurate, especially as it deviates from 
exact physical truth in the direction of safety in the 
provision to be made in designing the water tower. 

Dr. Prasil then proceeds to investigate the results 
of sudden opening almost immediately followed by 
sudden closure, a condition arising in the supply of 
electric energy to tramways of limited extent and 


not very frequent service so that the load curve is | 


very peaked, and also the effects of an overflow or 
waste weir at the top of the water tower such as we 
see in the Léntsch Valley. The necessary limits of 
this article prevent us following him further in these 
analyses. He also gives a careful examination of 
the difference resulting from using the formula fv 
instead of fv for frictional resistance to water flow. 

His general conclusions are as follows : 

1. If in place of a water tower the relief opening is 
into a reservoir of water area A, and if A/a be greater 
than about 1007 in kilometres then no periodic wave 
motion will occur on opening and closing the dis- 
charge valves, the frictional damping effect prevent- 
ing this ; but in ordinary practice where A/a is much 
less than this such waves will arise. 

2. The maximum height of the wave is reduced very 
little by gradual closing of the valves below what is 
calculated for sudden closing. 

3. The approximate height of the wave can be 
calculated by help of a work balance account. 

4. The maximum dip of the wave due to opening 
is nearly the same as the height calculated for 
closing the valves. 

5. The theory of damped vibrations gives approxi- 
mately correct results when applied to this problem. 

6. In a service in which periodic variations of 
discharge take place the phenomenon of resonance 
may arise under certain conditions. 

7. The maximum height of wave may be limited 


of the water tower. 





Our contemporary, the Electrical Review, has received 
from Mr, T. B. Goodyer, of Croydon, a summary of replies 
by twenty-eight municipal tramway managers on the 
influence of meters on their services, which find employ- 
ment for over 1700 cars. U 


THE TWIN SCREW MOTOR SHIP SELANDIA. 
No. II.* 

WE may now proceed to follow the motions to 
be carried out when manceuvring the engines. When 
the fuel pipes are full and the compressed air turned 
on, there are only two levers which have to be con- 
sidered. They may be called respectively the reversing 
handle and the throttle lever, again a great simplifica- 
tion as compared with the Vulcanus, although, as a 
matter of fact, the governor valve and the air valves 
are also used. The reversing handle, which works in a 
fore and aft direction, is clearly shown in Fig. 2, page 


247 ante. Thisis moved over into the ahead or astern | 


position, and starts up the compressed air reversing 
engine, which rotates the weighshaft and slides the cam 
shaft into the desired position. As soon as this is 
reached, one or other of the two pins, according to 
whether it is ahead or astern, shown at the bottom 
of the disc below the reversing handle, comes into 
contact with the lower end of the handle and returns 
it to the central position, thereby stopping the revers- 
ing engine, holding the weigh shaft and interlocking 
the handle with the throttle lever, which works in 
an athwartships direction shown being grasped 
by the man. The throttle lever, 


| interlocked that it cannot be moved so as to open 


air or oil to the engine unless the cams are on their 
rollers, is then pushed forward into a single notch 


on the quadrant, and by means of an ingenious trigger | 


arrangement at the foot of it, raises a piston valve 
in the compressed air pipe and admits air to the cylin- 
ders and starts the engine. When well away, the 


lever is pushed right over to the end of the quadrant. | 


This action trips the compressed air valve opening 
lever, and lets the valve drop back into its original 


| position, thus allowing all the air in the pipes between 
| it and the cylinders to pass to the exhaust. At the 


same time it frees the suction valves in the fuel pumps, 
which have been simply by-passing the oil, and allows 
the pumps, which, though reciprocating, have not 
been delivering, to give the full discharge to the fuel 
valves in the cylinders. These therefore commence 
firing in the normal way. This position of the throttle, 


| however, allows a somewhat abnormal supply of oil 


to the fuel valves just forstarting up, and when properly 
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Fig. 4 COMPRESSION RELEASE MECHANISM 


firing the lever is drawn back upon its finely notched 
quadrant to the normal running position, and there 
is no more to be done. 

It will be noticed that nothing has yet been said 
about putting the compressed air starting valves out of 
action, and for the very good reason that this is car- 
ried out entirely automatically in the following 
ingenious manner. Mounted on the stem of the air 
valve in the cylinder head is a small brass cylinder 
or dashpot, the piston of which is coupled up to the 


valve rocker, so that the valve, the rocker, and the | 


valve rod are practically one. A strong coiled 
spring tends to keep the piston at the bottom of the 
dashpot, and thus lift the outer end of the rocker 
and with it the valve rod, so that the roller is clear 
of the cam. The valve stem is hollow, and a port in 
the side of it just above the head of the valve puts 


| the valve chamber in direct communication through 


|from the dashpots, and the starting valve 1ollers | 
e : are thereby automatically lifted and kept off their | 
There appears to be a unanimous | 


opinion as to the more even running, better time-keeping | 


and improvement in the equipment, resulting from the 
use of the meter. Indeed, only a sceptic would now-a-days 
doubt that considerable economy in working does result 
from the intelligent use of car meters. There is, however, 
another side to this question of the use of meters ; econo- 
mical running by meter may be pushed to an extreme which 
means dawdling, from the passengers’ point of view 


the stem with the lower end of the dashpot. Thus 
when the air is admitted to the pipes by the move- 
ment of the starting lever, it enters the dashpot 
and drives the piston to the upper end, depresses 
the outer end of the rocker and lowers the roller 
on to the cam. 
which is in the correct position for starting up, the 
roller will bring up on the nose of the cam, so that 
the action of the air in the dashpot opens the air valve 


to admit air to start that cylinder, the others follow- | 


ing in their ordinary sequence, owing to the air 


| A | cushion in the dashpots now forming part of the valve 
»y the use of an overflow weir arranged at top level | 


gear. 


When the engine has got away and the throttle | 


lever is pushed over to the oil position, the main 


compressed air valve drops, as has been explained, | 


and allows the air to escape from the pipes, and 


cams again by the springs, and the valves become | 


inoperative. The idea is certainly very pretty, and 


|seems to work well, though any leakage past the 


and our contemporary hints that Mr. Goodyer’s own | 


system, among others, is not entirely blameless on this 
score, 


| 


pistons might put a main cylinder out o action 
as far as starting up is concerned. 
happen to be the one cylinder to be in the starting 
position it would probably not matter, as it would 
not otherwise affect the running of the engine. Any 
other device that we can think of would entail addi- 
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which is so| 


In the case of the particular cylinder | 


If this did not | 


tional levers, and would destroy the admirable sim- 
| plicity of the whole reversing gear, and, in view of 
the extent to which compressed air is being made use 
of in this and other engines, we do not see that there 
is any real objection to be raised to it. Our im- 
pression is that this engine, together with the 
Nederlandsche Fabriek, Sabathé, Normand, and 
Creusot four-cycle engines which we have already 
described, quite dispose of the point which we have 
heard raised that the four-cycle engine cannot 
easily be reversed with certainty, though, of course, 
it requires a greater number of cylinders than the’ 
two-cycle engine to make it a certainty. 

A point that tends to facilitate starting, and hence 
reversing, is the provision of a neat arrangement on 
the main exhaust valve gear whereby the valves are 
always kept open when the rollers have been swung 
|clear of the cams by the movement of the weigh 
shaft, so that in the event of the engine continuing 
to revolve through the action of the propeller and the 
way of the ship, there is no compression accumulated 
in any of the cylinders to operate against the starting 
air. There is a further object to be obtained by this 
compression release ; if there were the full compres- 
| sion pressure in the cylinders with the rollers off 
the cams, one of the inlet valves would have to be 
| lifted by the valve gear when the rockers were re- 
turned to the cams against this pressure, imposing 
many times more than the normal load on the inlet 
valve gear, which would therefore be carried away, 
unless it were made much stronger to provide against 
this only very seldom occurring siress. 

This compression release is effected by means of an 
upright rocking bar pivoted on the cylinder cover, 
which is connected at a point below the middle of its 
length with the valve rod by a link pinned on the rod 
' and supported at its outer end bya coiled spring against 

the rocking bar—see Fig. 4. The upper end of this 
bar has an inclined plane leading to its flat upper end. 
When the rollers are swung clear of the cams, the 
rocking bar is drawn outwards by the link on the rod, 
and a roller on a pin on the side of the valve rocker 
'runs up the inclined plane on the end of the rocking 
bar, which thus becomes a strut holding up the rocker 
and keeping the valve 2mm. or so open. It is quite 
an ingenious device, and takes the place of the 
mechanical arrangement originally designed to open 
the relief valve in the cylinder head, the duties of 
which are now confined to relieving the cylinder of 
any excessive pressure that might otherwise be 
generated. 

It will be pretty generally agreed that the revers- 
ing arrangements of the Diesel engine are at the pre- 
sent moment the most important and the most 
interesting features, and for this reason we have not 
scrupled to devote a great deal of space to the sub- 
ject, but we can now go on to the more usual features 
of the engine. What struck us chiefly on entering 
the engine-room was the great length of the engines 
and their leanness. There is no big low-pressure 
cylinder to look imposing and fill the eye, while the 
array of rockers and valve rods—four to a cylinder— 
of course, looks unusual to the steam engineer. 
The cylinders are 530mm. diameter by 730mm. stroke, 
and at 135 revolutions per minute each set of engines 
develops 1250 brake horse-power, which gives the 
ship a speed of 12 knots. The cylinders, instead of 
being carried on columns, are bolted to a box sec- 
tion casing having a number of rectangular openings 
cast in each side. These openings at the back of the 

|engine are fitted with big hinged doors to allow of 
| access to the bottom ends, main bearings, cross- 
heads, &c., while the openings at the front are filled 
| by the double guides, which are carried on a hollow 
| casting, through which water circulates, and which 
can be removed bodily if desired. Trunk pistons 
are not used, but short hollow pistons are bolted 
to a flange on the piston-rods, which pass through an 
unpacked gland in a plate in the top of the casing 
to keep lubricating oil from being thrown up from the 
easing into the cylinders. Thus with flat slipper 
guides and forked connecting-rods ordinary marine 
steam engine practice is followed. Burmeister and 
Wain must therefore be added to the list of firms which 
follow this desirable course. The casing is so arranged, 
| however, that to get a piston out it is necessary to 
take off a cover, which involves the breaking of joints 
| on the exhaust, water, fuel, and compressed air pipes, 
taking off the crosshead nut and disconnecting the 
valve rods, and, in view of our often expressed 
objections to this plan, we cannot refrain from men- 
| tioning the excellent arrangement recently devised 
| by the Nederlandsche Fabriek, which deals with the 
| problem in a way embodying our ideals. This 
plan, which is illustrated by Fig. 5, does not 
entail even the dismounting of the bottom end, and 
only requires the breaking of one joint. It will be 
| seen that the lower part of the bore of the cylinder, 
that is, the part which does not require to be water- 
| jacketed, consists of a separate casting, spigoted into 
the main part of the cylinder and bolted thereto, and 
| the whole cylinder is then bored in one. When it is 
| required to examine the piston, the crank is turned 
|to the bottom centre and the nuts removed from 
the bottom part of the cylinder, which is then lowered 
down, and the piston is left standing where it can be 
examined, cleaned, or a new ring fitted, and all 
|replaced with a minimum of dismantling. If the 
piston has to be entirely removed for any reason, the 
four bolts holding it to the rod are withdrawn, and the 
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piston can be swung out by the little jib carried on | 
one of the supporting columns, as shown. We do not | 
think that there could be a simpler or better arrange- | 
ment, and we are confident it will appeal to the sea- 
going engineer. We are, of course, presuming that no 
objection has been found in practice to the shortening 
of the water jacket, which might allow an excess of | 


heat to be transmitted to the lower part of the cylinder, | i 
run and save the complication of the three-stage 


with consequent liability to unequal expansion and 
distortion, 

Forced Jubrication is employed for all the main 
parts, but the numerous little links and the rollers, 
rockers, &c., of the valve gear depend on the human 
clement. The cylinders are supplied each from a 
separate Mollerup lubricator, while for the cranks, 
&c., a double cylinder electrically driven reciprocating 
pump is provided. This pump has a duplicate as a 
standby, and normally delivers sufficient oil for both 
sets of engines, some 15 tons of oil being circulated 
per hour, The oil is fed first to the main bearings, 
then through the crank cheeks to the pins, then up 
the connecting-rods to the gudgeon pins, then up 
through the hollow piston-rod into the piston to cool 
it, and then down an internal pipe back to the cross- 
head, where it is thrown out upon the guides and so 
cooled by the water circulating therein. At the 


bottom of the guides is the usual trough, which in 











Fig. S-REMOVAL OR EXAMINATION OF PISTON 


this case is fitted with a drain pipe led out through the 
casing and allowing some of the oil to flow visibly 
into a funnel, so that the circulation can be observed 
at all times, and the temperature noted if desired. 
The arrangement for cooling the piston by this body 
of oil and then cooling the oil down again while 
doing its work on the guides is a very happy idea, 
though a further cooler is also fitted in the crank case. 
All the parts thus get a really full supply of oil all the 
time. The large number of parts of the valve gear 
which require the attention of the greaser on watch 
is not a serious objection, as the motion of each is 
very slight, and one dose of oil per watch has been 
found to be sufficient to keep all working well. The 
rockers are kept in place on the rocking shaft by 
collars pinned to the shaft. By removing these 
collars and the pins in the joints the rockers can slide 
along the shaft clear of the valves, which can then | 
be easily withdrawn. This is probably a cheaper | 
method of getting the rockers clear of the valves 
than the diagonal splitting of the rocker, as on the | 
Sulzer and some other engines. 

The high-pressure air for fuel injection is obtained | 
by a single-stage water-cooled compressor on the 
forward end of the crank shaft. Before discussing 
it, we must make an excursion into the working of 
the auxiliaries in order to explain how it is that a 
single-stage compressor comes to be used here. 
Everything about the engine is arranged as far as 
possible in duplicate—in one case in triplicate—so as 
to provide against breakdown, and considering the 
small cost of an extra set of pumps, as compared with 
a salvage claim on total disablement, the provision 
is a very wise one. Therefore, two four-cylinder 
four-cycle non-reversible governed Diesel engines of 
250 brake horse-power each are provided in the 
wings, each coupled to a two-stage air compressor 
and a dynamo. One of these engines is running all 
the time to supply current for the ship and the Hele- 
Shaw-Martineau steering gear, and compressed air 
to the starting receivers so as to keep them always 
fully charged and ready for immediate action, and for 
the whistle. This pump, then, forms the first two stages 
of the compressor, and air at 300 Ib. per square inch is 
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drawn from the receivers to the single-stage compressor 
on the engine, which does the remainder of the 
work and compresses up to the 900 Ib. required for 
the injection of the fuel. As electricity is always 
required on board while under way, and as an auxiliary 
air compressor has to be supplied and kept running 
when the main engine is being started and manceuvred, 
seems quite a good idea to let the one engine always 


air compressor on the main engine, though which 
would actually prove to be the more economical in 
the long run it would be hard to say. It will be 
noticed that the power of each auxiliary engine is 
10 per cent. of that of the combined main engines 
or sufficient to give a very ample margin of compressed 
air storage for any amount of manceuvring. In 
the event of both auxiliary compressors breaking 
down, arrangements have been made—and actually 
tried—whereby the ordinary valve gear is taken off 
one cylinder and automatic suction and discharge 
valves are fitted in the head. The discharge valve 
being connected to the air receivers, this cylinder is 
used as the first-stage compressor, so that the pos- 
sibilities of complete breakdown in this direction 
are very remote indeed, but when so running the 
power of the engines is of course reduced. In addition 
to this, an oil-fired boiler is fitted which, besides heating 
the ship, can be coupled to a 
steam -driven Reavell air 
compressor, which could be 
brought into use in case all 
the receivers were emptied, 


while the engines were stand- 
ing, through carelessness, 
accident or for purposes 
of overhaul. Under such 
circumstances neither the 
main nor the auxiliary 


engines could be started—a 
somewhat ludicrous situation 


which it is well to guard 
against. No advantage is 
taken of the heat of the 
exhaust gases under this 


boiler, but these lead out at 
the back of the engine into a 
large silencing chamber, and 
thence up a pipe extending 
some distance inside the miz- 
zen mast, from which they 
are discharged through slots 





about half-way up. Other 
auxiliaries, many of which 
are in duplicate, are the 


electrically driven water cir- 
culating and sanitary pumps, 
turning gear and CO, refriger- 
ator, and the compressed air 
driven ballast pump and the 
oil pump for drawing fuel from 
the ** bunkers,’ and supplying 
the main settling or running 
tanks which are placed high 
up in the engine-room, to 
provide gravity feed for the 
fuel pumps. At the back of 
the engine there is also an electrically driven drill 
and a lathe in which the valves can be skimmed up 
when required. 

In our concluding article we shall discuss the 
actual running of the vessel. 








SINGLE-PHASE v. CONTINUOUS CURRENT. 


Hose who take an interest in the subject of railway 
electrification are aware that one of the strongest advocates 
of the continuous-current system is Mr. H. M. Hobart. 
Possibly no one has written or said so much in favour 
of this system, but generally speaking, Mr. Hobart has 
dealt with its merits from the points of view of the track 
equipment and the motors and other apparatus used in 
conjunction with the rolling stock. But recently the 
exponents of the single-phase scheme have had a great 
deal to say about the benefits to be derived from the 
elimination of rotary converter sub-stations, and the 
higher efticiency which is secured in consequence. On 
various occasions Mr. Hobart has expressed the opinion 


| that these advantages have been very much over-esti- 


mated, but it is only just recently that he has produced 
This emanates 
from America in the form of a paper read before the 
Boston Section of the American Society of Electrical 
Engineers, on February 17th, 1912. The paper is entitled 
“The Relative Cost and Operating Efficiencies of Poly- 
phase and Single-phase Generating and Transmitting 
Systems,”’ and it would appear that Mr. Philip Dawson’s 
paper read before the Royal Automobile Club on Decem- 
ber 8th, 1911, has had something to do with Mr. Hobart’s 
new attack. 

The first matter to which the author directs attention 
is that single-phase railway trains are equipped with 
electrical apparatus the characteristics of which are such 
that the average power factor at the generating station 
is about .75, whereas when the trains are fitted with 
continuous-current apparatus, and the current is obtained 
from rotary converter sub-stations, the latter are supplied 
with three-phase current at unity power factor. The 
current derived from such sub-stations, it is pointed 
out, costs considerably more than when delivered to the 
sub-stations. The reasons for this are :—(a) The interest, 
insurance, taxes, maintenance and ultimate renewals 
associated with the sub-station investment; (6) the 
cost of energy wasted in the sub-station apparatus in the 





process of transformation ; and (c) the outlay at the 
sub-stations for wages, oil and stores. It is estimated 
that £4 per kilowatt is an outside figure for the capital 
outlay for complete 1200-volt sub-stations. The efficiency, 
Mr. Hobart explains, will depend upon the load factor 
of the machinery in circuit, and may be based on the 
following data :— 
Load factor of 
machines in service. 
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All year efficiency 
of sub station. 
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The outlay for wages, oil and stores, it is estimated, 
will be covered by taking the following values :— 
Out!ay for wages, oil, and stores 


Load (in sub-stations) per 
factor. kilowatt hour output from 
the sub-stations. 
3 ‘a .. .14 cent = .07d. 
1 ae ee .12 cent = .06d. 
4 , Suis .. .leent = .05d. 


‘sos. oF .09 cent = .045d. approximately 

From these data the author proceeds to work out the 
cost of current delivered from the sub-station, and ulti- 
mately arrives at the result that when the load factor 
of the sub-stations is in the neighbourhood of .5, the 
cost of current as delivered from the sub-stations is 
usually some 18 per cent. more per kilowatt-hour than 
the cost of .75 power factor single-phase current, at a 
pressure suitable for driving the train. 

This is in striking contrast to figures which have been 
quoted in the course of the discussion on some papers 
read before the Institution of Mechanical Engineers, 
in July, 1910, it was stated that the cost of con- 
tinuous current as delivered from the sub-stations would 
exceed the cost of single-phase current by 50 or 60 per vent. 
The author also directs attention to the statements made 
in Mr. Dawson’s paper—see THE ENGINEER, Decem- 
ber 15th, 1911, page 623, column 3. 

Mr. Hobart makes an interesting comparison of two 
cases—(a) where the generator and transmission are 
three-phase and three-phase current is transformed into 
continuous current in synchronous converter sub-stations, 
and (b) where the generation, transmission and trans- 
formation are carried out in the single-phase system. 
Let us, he says, first consider a three-phase generator, 
and let its rated output be 8000 kilovolt-ampéres. Since 
it will supply energy to sub-stations equipped with 
synchronous apparatus, its rated output will also be 
8000 kilowatts. The machine is assumed to work at a 
periodicity of 25 cycles per second, and to run at 1500 
revolutions per minute. The weight is some 100 tons. 
The author then asks in what way will a single-phase 
generator, suitable for the same prime mover, differ 
from this three-phase generator? It is contended that 
it is best still to use a three-phase star-connected winding. 
Only two of the three windings would be employed at 
once, the third serving as a spare. Thus, for a single- 
phase load of 8000 kilovolt-ampéres a generator will be 
needed suitable for a three-phase load of 12,000 kilovolt- 


ampéres. But since the single-phase load has a power 
factor of .75, the actual rating of the machine will be 
12,000 16,000 kilovolt-amperes. 

vo 


In other words, Mr. Hobart says, the generator will 
be just twice the output of one needed for supplying 
the same three-phase load to sub-stations containing 
rotary converters. But this is by no means the end of 
the generator story, for Mr. Hobart goes on to show that 
this 16,000 kilovolt-ampére 25-cycle machine would have 
to be provided with four poles, and as a consequence 
it would only have to run at 750 revolutions per minute. 
The outcome of this is that whilst the 8000 kilovolt- 
ampére three-phase bi-polar set running at 1500 revolu- 
tions per minute would only weigh 100 tons, an 8000 
kilowatt 750 revolution .75 power factor single-phase 
generator would weigh fully 240 tons, and would not only 
cost over twice as much, but its turbine would have a 
slightly higher steam consumption. Nevertheless, Mr. 
Hobart credits the single-phase set with the advantage 
of the higher speed of 1500 revolutions per minute, and 
assumes that the turbine is connected to two single- 
phase generators running at a speed of 1500 revolutions 
per minute, and having a combined capacity of 8000 kilo- 
watts at .75 power factor. It is shown, however, that 
to obtain from the two machines 8000 kilowatts of single- 
phase current at .75 power factor, there will be a loss 
in each machine of 221 kilowatts, or 422 kilowatts in the 
combined 8000-kilowatt set, as against a loss of only 210 
kilowatts in only one of the machines when operated 
with three-phase current at unity power factor. 

Incidentally, it is mentioned that the three-phase 
unity power factor installation will have some 6 to 8 per 
cent. inherent regulation, whereas that of the single 
phase .75 power factor installation will be about 15 per 
cent., and automatic regulators will be required. Mr. 
Hobart then goes on to consider the relative costs of 
the two stations, one provided with six 8000-kilowatt 
1500-revolution turbo-generators and the other with 
twelve 4000 single-phase machines arranged to be coupled 
to six turbines running at the same speed. In the case 
of the single-phase station the cost of generators is esti- 
mated at £102,000, whereas the cost of the generators 
in the three-phase unity power factor station is only 
£48,000. The exciters for the single-phase machines 
will have to be of greater output on account of the lower 
power factor. Moreover, Mr. Hobart points out that 
the single-phase turbo-generators will be much larger 
than the three-phase machines, thus increasing the cost 
of foundations and engine-room. Owing to these items 
a sum of £6000 is added to the £162,000 for the single- 
phase station. Thus the cost of the single phase plant 
will exceed that of the three-phase plant by £102,000 
+ £6000 — £48,000 = £60,000. The total cost of a modern 
three-phase generating station with a rated capacity of 
48,000 kilowatts is about £14 per kilowatt, the precise 
value depending upon many circumstances pertaining 
to each particular case. At £14 per kilowatt the total 
cost amounts to £672,000. Thus, the £60,000 difference 
in cost between a three-phase unity power factor station 
and a single-phase .75 power factor station amounts 
to a difference of some 

60,000 


a 100 = 8-94 per cent. 
672,000 
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A generating station of this capacity and for a load 
factor of .5 is suitable for supplying some 160 million 
kilowatt hours per year. At an “‘all year” efficiency 
of 12 per cent. from the coal heap to the generator switch- 
board, and with coal having a thermal value of 13,400 
British thermal units per pound. giving 8700 kilowatt 
hours per metric ton, the annual coal consumption will be 


160,000,000 - 153,000 metric tons 
-12 x 8700 : 
2200 _ : 
or 153,000 169,000 short tons 
2000 


At 8s. 3d. per short ton, the annual outlay for fuel amounts 
to .4 169,000 = £67,600. The efficiency of  single- 
phase generators is shown to be 2.6 per cent. less than 
that of three-phase generators, and owing to this we 
have an increased output for fuel of 67,600 x .026 

£1760 roughly. Fixing at 15 per cent. the interest on 
the £60,000 worth of machinery and the annual outlay for 
insurance, taxes, maintenance and ultimate renewal, 
the greater annual cost of the single-phase generating 
station as compared with the three-phase station amounts 


to .15 x 60,000 + 1760 = £10,760. With an annual 

output of 160 million units, the difference in cost is shown 
208 - 0336 . : 

to be .0336 cent, or — = about .0168d. per kilo- 


watt hour. For a station of this size and using coal at 
8s. 3d. per ton, and with plentiful supply of condensing 
water, the cost for three-phase current at the generator 
switchboard for a load factor of .5 is in the neighbour- 
hood of .8 cent or .4d. per kilowatt hour. In order to 
contrast. the relative costs of three-phase unity power 
factor supply and a single-phase .75 power factor supply 
as delivered to the generator switchboard, Mr. Hobart 
takes the cost as— 
-8 — .0168 = .783 cent or .39ld. per kilowatt hour 
for three-phase current. 
-8 + .0168 = .817 cent or .408d. per kilowatt hour 
for single-phase current. 

It will be seen that the difference in cost at this stage 
is 4.35 per cent. 

Assuming that it will be necessary to use step up trans- 
formers, Mr. Hobart points out that owing to the lower power 
factor of the single-phase scheme it will be necessary 
to provide 33 per cent. more kilovolt-ampére capacity 
in the transformers, and it is shown that the cost of the 
transformers for the three-phase plant will be £24,000, 
and that of the transformers for the single-phase plant 
£32,000.* It is also shown that the annual losses for the 
three-phase transformers will represent £6260, and for the 
single-phase transformers £8700. Taking the interest, 
insurance. taxes, maintenance, and ultimate renewal at 
10 per cent., the total annual cost associated with the 
step-up transformers, therefore, amounts to 

24,000 .10 + 6260 = £8660 for -the three-phase 
scheme ; and 

32,000 x .10 + 8700 = £11,900 for the single-phase 
scheme. 


On the basis of 169 million kilowatt hours being delivered 
from the high-pressure side of the transformers, the 
increase occasioned by the transformers amounts to 
.027 cent, or .0135d., per kilowatt hour for the three- 
phase scheme, and .037 cent, or .0185d., for the single- 
phase scheme. 

The cost of energy delivered to the transmission line 
is thus .783 + .027 -810 cent, or .405d., per kilowatt 
hour for the three-phase scheme, and .817 + .037 
.854 cent, or .427d., for the single-phase scheme. 

Next, Mr. Hobart examines the transmission line. To 
eut a long story short, he fixes the distance at 35 miles, 
and assumes the transmission to be by overhead con- 
ductors carried by steel towers, and that 150 million 
kilowatt hours are delivered at the distant end per annum. 
The capital cost, he contends, will be the same in both 
cases, and is taken as £140,000, and the annual outlay 


for interest, right of way, upkeep and ultimate renewal | 


is taken as 12 per cent. 


This amounts to .12 140,000 = £16,800. 


at 7,000,000 kilowatt hours, and for the single-phase 
equipment 13,000,000 kilowatt hours. . This represents | 


£11,340 and £22,200 respectively. The total costs asso- 
ciated with the three-phase and single-phase transmission 


systems then become £28,140 and £39,000 respectively. | 
Reducing this to the cost per kilowatt hour delivered, | 


Mr. Hobart arrives at the figures of .094 cent. per 


kilowatt hour for the three-phase scheme, and .130 cent. | 
This gives | 


per kilowatt hour for the single-phase plant. 
for the cost of current as delivered at the high-pressure 
end of the line 


Three-phase : .810 094 904 cent, or .452d., 
and 
Single-phase .854 .130 -984 cent, or .492d., 


per kilowatt hour. 

At this point, the cost of the single-phase current is roughly 
9 per cent. greater than the cost of the three-phase current. 
But in stepping down the three-phase current need 
only be passed through static transformers. The price 
of these transformers is taken as 16s. 6d. per kilovolt- 
ampére, and their aggregate rated capacity will be about 
96,000 kilovolt-ampéres. The sum set aside for these 
transformers, together with switchboards and buildings, 
is £82,400. 

The annual losses in the step-down transformers may 
be taken as 3 per cent. of the energy delivered to them 
in the case of the three-phase transformers, and 4 per 
cent. of the energy delivered to them in the case of the 
single-phase transformers ; their annual efficiencies thus 
being taken as 97 and 96 per cent. respectively. 

From this point onward the efliciencies are as set forth 
in the following table :— 


Three-phase Single-phase 
unity and .75 
power factor. power factor. 
Generators 974 >. as 
Step-up transformers .975 -967 
High-pressure line .. Ss 955. .920 
Step-down transformers .. .. .. .. .970 960 
Synchronous converters for load factor .5 .930 
The aggregate “‘ annual” efficiencies from the steam 


* This is on the basis of 10s. per k.v.a. 


The | 
annual line losses for the three-phase system are estimated | 


turbines up to the points where the current is delivered 
into the distribution system are obtained as follows : 
Three-phase system with synchronous converters and 
with unity power factor: .974 -975 
-970 x .930 = .816 = 81.6 per cent. 
Single-phase system with .75 power factor: .948 
967 x .920 x .960 -810 = 81 per cent. 
Thus, quite contrary to the usual belief, Mr. Hobart 
proves to his own satisfaction that the single-phase 
system in such a case as that just considered has no greater 
over-all efficiency than the three-phase system with rotary 
converter sub-stations. If, says Mr. Hobart, we start 
from the basis that about 167 million kilowatt hours of 
energy are annually delivered from the steam turbines 
to the generators, then in both propositions, the amount 
finally delivered to the distribution system is just about 
-81 x 167,000,000 135,000,000 kilowatt hours per 
annum. In the three-phase proposition the current 
is transformed into continuous current in synchronous 
sub-stations. For a load factor of .5 a liberal figure 
for the aggregate rated capacity of these sub-stations 
is.1.5 « 48,000 = 72,000 kilowatts. At £4 per kilowatt 
the total outlay for sub-stations amounts to 4 « 72,000 
288,000. Taking interest, insurance, taxes, mainten- 
ance and ultimate renewal at 13 per cent. the annual 
outlay amounts to £37,400. The annual efficiency of 
the sub-station is 90 per cent., and the loss per annum 


——— — 135,000,000 


This loss represents a cost of £ 
Hobart estimates, 


amounts to 
27,200. 
will 


watt hour. 


oil and stores, Mr. to 


amount 


£27,000. The total annual outlay which should be allo- 
cated to the synchronous sub-stations is 37,400 -- 27,200 
27,000 = £91,600. This corresponds to .339 cent, 


or .1695d., per kilowatt hour delivered from the sub- 
stations. This brings the cost of the electricity at the 
| outgoing cables from the sub-station up to .904 . 339 
= 1.243 cents per kilowatt hour, or, say, 1-25 cents 
.625d. per kilowatt hour. 


capital outlay on account of interest, insurance, taxes, 
maintenance and ultimate renewal of the step-down 
transformers, buildings and switch gear, is taken as 
£82,400 « .1 = £8240, this being 10 per cent. on the 
capital outlay. The losses in these transformers amounts 


per year to _— 135,000,000 — 5,800,000 kilo. 
. > 

watt hours. This represents an annual outlay of 

mee oo 5700 dollars, or £1140, which added 


to the capital outlay, makes the total annual outlay 
associated with the step-down transformers 8240 1140 
£19,640, or .073 cent .0365d. per kilowatt hour. 





.984 + .073 = 1.057 cents per kilowatt hour, or, say 
1.06 cents, which is about .53d. per kilowatt hour. 

Thus, we have continuous current as delivered from 
| the synchronous sub-stations 1.25 cents per kilowatt 
} hour, or .625d. per kilowatt hour, and cost of single- 
| phase current as delivered from the secondaries of the 


| step-down transformers in the distributing cabins 
| 1.06 cents, or .53d., per kilowatt hour. 
95 
eee. 3.18. 
1.06 


Thus, it will be seen that Mr. Hobart shows that for 
the .5 load factor case, which he has considered the con- 
tinuous current can be provided at a cost of only some 
| 18 per cent. greater than the cost of the single-phase 
| current, and at the same over-all efficiency from the 
coal pile to the distribution system. The capital cost 
in the two cases is shown by the following table :— 

Three-phase 





- 955 | ; M : ; 
| the eyes of a Council everything not included in the 


| 
| 


a list of similar works which he had carried out, and also 
to give references from other engineers for whom he had 
done work. There was a great deal of confusion in the 
use of the word “ extras” in relation to contracts. In 


original contract was an “ extra,” and was liable to objec 
tion, but it was hardly right to regard as an “ extra” 
in, say, a sewerage scheme, the laying of a sewer in an 
additional road. That was not an “ extra” on the con 
tract, and for this reason he always endeavoured to 
separate ‘‘ additional works”? from “extras.” Finally, 
if it were possible to draw up a specification which would 


| cover all the risks that the contractor might have to 


15,000,000 kilo- | 


Wages, | 


| 


Returning to the single-phase proposition, the annual | 


incur, he thought it would be a very great advance on 
present methods, as it would leave no possibility of differ- 
ence in the basis upon which the various contractors 
formed their tenders. 

Mr. C. Chambers Smith said that it would be impossible 
to draw up a specification of the character suggested by 
the Chairman. In town districts, for instance, there 
were gas, water, and electric light mains, and the engineer 
was never quite sure of their depth nor their position. 
In this class of work he thought “extras”? must 
inevitably come in, At the same time, he agreed that 
Local Authorities looked upon the engineer with a certain 
amount of suspicion when “ extras’ did arise, and there 
were frequently hints of collusion between the engineer 
and contractor. Greater trust should be placed in the 
engineer. 

The Chairman said his point was whether they could 
draw up a specification which definitely enumerated 
the whole of the risks that a contractor had to take, or 
give the engineer power to deal with any difficulties. 
For instance, the contractor had to take the risks of the 
nature of the ground. He knew of a case where running 
sand was met with, but the engineer said he could not over 
ride the agreement, as there was no clause in it giving him 
power to pay the contractor extra. The Council would 
not pay the contractor, and he struggled on as long as he 
could, and finally gave up. Then there was the question 
of the timbering, which had to be left in trenches, #.., 
the permanent timbering, in order to ensure stability. 


| It was possible to say in a specification that the contractor 


This brings the final cost of the single-phase current to | 


should include all timber that he deemed necessary, but 
he might then run risks and take out timber which the 
engineer thought ought to be left in. On the other hand, 
the specification might say that any timber left should 
be paid for, and there might be a schedule at the end giving 
the price. In that case the engineer must estimate how 
much timber was to be left in, and add the price to the 
tender. This, however, would be an inducement to the 
contractor to leave in timber, because he would get a good 
price for it, and it took up a considerable amount of time 
of the resident engineer in discussing with the contractor 
whether certain timber should be left in or not. 

Mr. C. Chambers Smith said that he had always got over 


| this difficulty by having a schedule in the tender, and all 


timber left in was done so under the direction of the engi- 
neer. With regard to accepting the lowest tender, the 
Local Government Board was responsible for this tendency 
on the part of local authorities. He remembered the 
case in which Mr. Carson Roberts, the Local Government 


| Board auditor, actually surcharged the members of the 
| Westminster City Council because the lowest tender had 


| not 
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been accepted in a certain case. Fortunately, 
the Westminster Council took the matter to the Courts, 
and were successful. Since then the Local Government 
Board had recommended Councils to keep a list of con- 
tractors who should be invited to tender, but they had 
apparently overlooked the provisions of the Public Health 
Act, which stated that all tenders must be advertised. 
He thought the practice of accepting the lowest tender 
was open to great abuse, but he did not see how the difli- 
culty was to be got over. 

Mr. B. Wyand (Secretary) expressed the opinion that 
all advertisements for tenders should state that the lowest 
tender would not be accepted. This, he thought, would 
tend to stop cut-throat competition, and promote good 


| work at reasonable prices. 


unity 
power factor power factor 
proposition. proposition. | 
£ £ 
Generating station 672,000 732 000 
Step-up transformers 24,000 32,000 
| Transmission line 140,000 140,000 
Distributing cabins withrstep-down 
transformers 82,400 
Synchronous sub-stations with step- 
down transformers and synchron- 
ous converters 255,000 
1,124,000 Ys6,400 


Total capital cost 


METHODS OF INVITING PUBLIC TENDERS. 

AN interesting discussion on * Public Tenders” took 
place at a meeting of the Institution of Municipal 
Engineers on Wednesday, March 6th. Mr. H. C. Adams, 


possibility of drawing up a specification which would 
cover all the details, and leave practically no room for 
extras. 
a perfect knowledge of the conditions, and would result 
in the lowest responsible tender being always the best 
one to accept. 
certain extent, in the dark when preparing his documents 
for instance, he did not know definitely in every cas 
what was below the ground, although the more experi- 


correctly the risks which he might meet with. 
happened that a contractor with little knowledge of the 


engineer might know in his own mind would not cover 
the work, and yet it would involve him in difficulties 
with his Council if he did not accept it. The tendency 
now-a-days was to get work done as cheaply as_ possible, 
often at such a rate that the contractor could not carry 
out the work honestly and make a fair profit. The lowest 
tender might invariably be accepted, but it would involve 
an army of inspectors to watch every little piece of work 


that it would be cheaper to accept a higher tender. 


tenders and decide between them. All tenders, in his 
opinion, should contain a statement as to who would be 
supplying the materials to be used, and thus enable the 
engineer to obtain samples and compare them before 
acceptance. 





This could only be brought about, he said, by | ; tae : ft 
;, | the conclusion that it is impossible to prepare a specifica 






local conditions would put in a very low price, which the | 
| discussed. 


The contractor should also be asked to give | 


The Chairman favoured the acceptance of the tender 
above the lowest. 

Mr. G. W. Hayler said that in street paving work a 
difficulty arose when the lowest tender was not accepted, 
because the private owners could object, when the appor- 


| tionments came to be made, that the lowest tender had 


| not been accepted. 


Vice-president of the Institution, and Chairman of the | 
South-East district, first raised the question as to the | 


Unfortunately, the engineer was, to a | 


| the contractor or his foolhardiness. 


enced the contractor, the more able was he to estimate | 
It often | 


} 


This point had often been raised in 
private street works. 

Mr. C. Chambers Smith disagreed with the policy of not 
accepting the lowest tender, because in many cases it 
might so happen that this was submitted by the best 
firm, 

Mr. J. W. Brook (East Ham) thought that to put in a 
clause saying that the lowest tender would not be accepted 
would tend gradually to increase prices all round. 

The Chairman agreed, but thought this would be regu- 
lated te some extent by the engineer's estimate. 

After some further discussion, the meeting came to 


tion that would eliminate that unknown quantity, the 
contractor’s risk, and therefore the lowness of a tender 
must continue to depend upon the precise knowledge of 
Secondly, the engi- 
neer should be unhampered in recommending the adoption 
of any tender irrespective of relative amount, after careful 
analysis and examination, and his opinion should be 
accepted by his Council without question. 

The wisdom of asking for deposits with tenders was also 
Generally the feeling of the speakers was that 
requests for large deposits with tenders should be aban- 
doned, and that a small amount, never exceeding a few 
shillings, should be asked for to cover the cost of printing 
the documents. This sum, of course, would not be 
returned. At Walthamstow tbe Council had adopted 
the policy of not asking for deposits, and an instance was 


| mentioned where no less than 509 applications were made 


before it was covered up, which would so increase the cost | 
It | 


| 
| 
| 
| 
| 
| 
| 


for specifications for a particular work, and only 299 were 
returned. The legality of a Council asking for deposits 


was his practice to examine carefully the three lowest | was raised, it being pointed out that no mention of deposits 


is made in the Public Health Act. 

Another point which came under discussion was the 
employment of direct labour for street works. At East 
Ham the experience seems to be that direct labour for 
sewerage work, for instance, is more costly than contractors’ 
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Jabour, but the engineers there prefer it for the reason 
that they know the quality of the work which is being 
carried out. On the whole, opinion was fairly divided 
between direct labour and contract labour. At East 
Ham, in spite of all the municipal work being carried out 
by direct labour, the feeling was held that contractors’ 
men get through a better day’s work. 

A detail in the examination of contracts, upon which 
something was said, was as to whether the engineer should 
be allowed to consult the contractor concerning his prices 
in the case of obvious errors, or should he alter them 
without consultation... A case was mentioned where a 
mistake of £1000 was made in the addition, although the 
price in the schedule was the correct one, In this par- 
ticular case the Chairman said he reported to his Council, 
who instructed him to call the attention of the contractor 
tu the matter. The contractor stated that he wanted the 
work, and was prepared to stand by the mistake. The 
result was that in calculating the figures on the basis of 
the schedule a certain percentage had to be taken off 
each item, in order to bring the total price down to £1000 
less than it would be had the addition been made accurately. 
Another case was mentioned where 12s. 6d. had been 
written down as 2s, 6d. It was generally agreed that the 
engineer should only act under instruction from his Council 
in such matters. 





PRIME COSTING AND ESTIMATING. 

A PAPER on “ Prime Costing and Estimating” was 
read before the Manchester Association of Engineers on 
Saturday, March 9th, by Mr. G. James Wells, Assoc. 
M. Inst. C.K. Dealing with prime costing, the author 
enumerated the three principal items to be taken note of, 
namely, the cost of labour, the cost of material, and the 
true share of the establishment expenses that must be 
borne by each of these. With regard to labour costs, he 
said the systems most generally followed either made the 
individual workman record daily the time spent upon 
each job or employ a clerk to see each man daily and make 
the record for him. Sometimes the foreman had to initial 
each card to ensure, in some measure, the reasonableness 
of the several records before they got to the prime cost 
office for dissection and entry in the books. Difficulties 
were encountered with each method, the men often regard- 
ing the cards as a device intended primarily as a trap to 
discover the quickest workman, and thus elaborate private 
records were made from time to time to ensure that there 
should be no discrepancies if any comparisons were made 
in the office. This destroyed in a large measure the value 
of the records. To meet this the second method detailed 
a clerk to see each man and make the record. This, he 


said, was no real remedy, for the unfortunate clerk did not | 


usually possess any practical knowledge, and so must 
put down what he was told. Another difficulty was that 
men such as drillers, who had a great variety of jobs, 
some of which required only a few minutes, neglected to 
record any of them until the end of the day, and then 
omitted many. The author advocated printed cards, on 





which each workman had to record his number and machine | 


number, the order number, piece number, and the time he 
spent on it, all of which were numbers only. If overtime 
was worked this had to be entered separately, so that the 
proper extra charges could be made. The workman’s 
number and the machine number enabléd the oftice to 


| ble by the use of the alternating-current transformer. 


| Gibbes, died some years ago, and a statue in recognition 


enter up his wage rate and the charges made to cover | 


interest, and other charges due to the capital cost of the | 


tool. Then by means of a table the value of the time could 
be entered against each item when the card was ready 
for the charges to be transferred to the record of each 
order. For fitters another card was supplied, and these 
two cards sufficed to satisfy the requirements of machinists, 
labourers, fitters, patternmakers, moulders, and smiths. 
The materials used were obtained from the stores 
by means of a foreman’s requisition, the stores clerk 
entering upon it the exact weight issued, and cancelling 
it by initialling. At the end ot each day all the requisi- 
tions were made up in a bundle and sent to the prime cost 
olfice. Here a clerk entered the rates, from the manu- 


facturers’ invoices, at which the materials were to be 
charged, plus a charge for handling and storing; also 
the total values of each item on the requisition, After- 


wards the items were tansferred to the accounts of the 
several orders to which they belonged. The author then 
described his method of distributing the establishment 
expenses between the orders in progress. At the begin- 
ning of each month the * prime cost’ department was 
notified with the total cost of the establishment for the 
ensuing month, say, £200. Then, assuming that for the 
first week in that month the toal number of producers 
was 100, there would be expended during that week £50 
to keep the 100 men employed—a charge of 10s. per man 
per week. Assuming that the time worked per man 
in that week was 55 hours, then the establishment charge 
per hour would be 120d. ~ 55, or 2,4,d. per hour. At 
the end of that week, say, 35 hours had been booked against 
a certain order number by all the individuals engaged on 
it, then the share of the establishment cost which must 
be paid by that order is 35 24 82 8d. 

The duties of the prime cost department were then 
explained. Each morning there were two bundles of 
cards to be dealt with, one containing the time cards 
and the other the store requisitions. Each of these had 
to be priced and transferred before the day’s work was done. 
When the pricing of the time sheets was completed, then 
the amounts were transferred to the accounts for the 
respective orders in a book by simply entering the man’s 
number, the machine number, the number of hours, and 
the amount. On the opposite page the material details 
were entered. At the end of each week the -hours were 
totalled, and the establishment costsentered up. The time 
and material sheets were sorted into their order numbers, 
tied together, and filed. With the completion of the order, 
the weekly bundles were tied up together and filed away 
under their order number for future reference. The 
prime cost account was closed, an abstract made and 
entered upon a card, and sent to the estimating department, 
which entered it upon its estimated cost, as well as recording 
in its files the amounts for reference in the next similar 
tender which it might have to make. The card was 
then passed on to the accountant’s department, where the 
customer’s invoice was prepared, and the matter closed. 





The author claims that the above system is capable 
of recording the truth, with a minimum expenditure upon 
clerical labour and consumption of stationary, and, where 
necessary, can be elaborated to include smaller details. 





OBITUARY. 


JOHN DIXON GIBBES. 


Joun Dixon Gisees, the co-patentee of the Gaulard | 
and Gibbes system, died in London on the 6th inst., aged | 
seventy-eight. The Gaulard and Gibbes secondary 
generators are now historic, as they were probably the 
first attempt made seriously to solve the problem of dis- 
tribution of electricity by alternating currents by means 
of transformers. Originally the secondary generators 
were designed to be run in series, but subsequently they 
were arranged for parallel running. 

The late Monsieur Lucien Gaulard’s system of distribution 
by means of induction coils so attracted Mr. Gibbes that they 
worked together and designed the Gaulard and Gibbs’— 
the original spelling of the name—secondary generators. 
These generators were exhibited in England at the exhibi- 
tion held at the Royal Aquarium, Westminster, in 1883. 
In the year 1884 they were exhibited at the International 
Exhibition in Turin, where they were awarded the first 
International Prize and Gold Medal. In the year 1885 
they were exhibited at the Inventions Exhibition held in 
London, where they were used in lighting up several of | 
the courts and other parts of the exhibition. Here they 
were awarded a gold medal for successful working out of 
a system of distribution of electricity by induced currents 

see THE ENGINEER, December 4th, 1885. 

The Gaulard and Gibbes apparatus was installed on the 
Underground Railway about the year 1884, when a gene- 
rating station was erected at Edgware-road Station, 
and five of the underground stations reaching from 
Aldgate on one side to Notting Hill on the other were 
lighted by means of the secondary generators. These 
were arranged in &eries, the primary wire being about 
15 miles in length. The Grosvenor Gallery installation 
was also started with secondary generators, the generat- 
ing plant being placed at the Grosvenor Gallery and parts | 
of Regent-street, Bond-street, and that district were 
lit thereby. 

In 1885 Mr. George Westinghouse interested himself 
in the Gaulard and Gibbes work, and a complete set of 
apparatus was sent out to him, with the result that he 
acquired the American rights, worked out the alternating- 
current transformer system, and shortly afterwards 
formed the big Westinghouse Company which has done so 
much to develop the distribution of electricity by means 
of alternating-current transformers. 

In view of the great advance made during the past 
thirty years in alternating-current distribution, it is only 
just to record the enthusiasm of such men as Gaulard and 
Gibbes, who, in spite of opposition, had sufficient confi- 
dence in their work to persist in their endeavours, and who | 
foresaw the enormous developments which became possi- 











Lucien Gaulard, the joint patentee with John Dixon 


of his work has been erected by the Societa Elettricita of 
Milan. 








THE NAVY ESTIMATES. 





THE statement of the First Lord of the Admiralty 
explanatory of the Navy Estimates, 1912-13, was 
ssued on Tuesday, and we give an abstract below : 

These estimates have been framed on the assumption that the 
existing programmes of other naval Powers will not be increased. 
In the event of such increases, it will be necessary to present 
Supplementary Estimates, both for men and money. 

The Estimates for 1912-13 amount to £44,085,400, as com- 
pared with £44,392,500 for the current year. 

The increase in the armaments vote is mainly due to the 
requirements of new construction. 

Vote X. (Works) shows an increase of £449,700, The impor- 
tant new works at Rosyth and Portsmouth have reached a stage 
of development at which the contractors must earn verytarge 
sums if they are to complete the works within the contract time. 
No new works of great magnitude are proposed for the coming 
year. ‘The large increase in expense is solely due to the maturing 
of the definitely contracted obligations of the State. 

The shipbuilding votes show a decrease of £1,236,000, the 
expenditure falling upon 1912-13 in respect of old programmes 
being less than the corresponding charges in 1911-1 The 
diminution upon the head of construction is largely neutralised 
by the growing cost and numbers of the personnel, by the rise 
in prices, by the greater quantities of fuel required by the increas- 
ing horse-power of warships, by the growing size and number of 
the guns carried by warships, as well as by the heavy charges 
in respect of Rosyth. Most of these tendencies will be fully 
operative in future years. 

New construction will cost £13,971,527, as against £15,063,877 
for 1911-12. Of this amount £12,067,727 will be spent on the 
continuation of work on the ships already under construction, 
and £1,903,800 for beginning work on ships of the new pro- 
gramme, which is composed as follows :— 

4 large armoured ships, 
8 light armoured cruisers, 
20 destroyers, 
together with a number of submarines and subsidiary craft. 

The total cost of the new programme is £12,474,400, as com- 
pared with £13,200,000 in 1911-12. The proportion of the new 
programme to be undertaken in the new financial year is 
larger than usual. This will enable the whole of the torpedo- 
boat destroyers to be begun at once, and will incidentally relieve 
to some extent future liabilities. 


Then follows the statement of work done, from 

which we take the following :— 
SHIPBUILDING. 

Between the Ist April, 1911, and the 3lst March, 1912, the 
following ships will have been completed and become available 
for service :— 

Armoured ships :-— 





” 





Hercules. Orion. Monarch. 
Colossus. 
Protected cruisers :— 
Dartmouth. Weymouth. Yarmouth. 
Falmouth. j 


Unarmoured cruisers :—+ 
Blonde. Active. 


Destroyers :— 


Nautilus. Acheron. Archer. 
Brisk. Ferret. Defender 
Minstrel. Forester. Druid. 
Nereide. Hind. Jackal. 
Nymphe. Sandfly Lapwing. 
Ruby. Fury. Tigress. 
. Sheldrake. Ariel. 

Submarines :— 
D 3, D 4, D 5, D 7, D 8. 

Miscellaneous :— 
Adamant. Watchful. Esther. 
Daisy. 


On the Ist April, 1912, there will be under construction : 

10 battleships. 

6 battle cruisers (including one each for the Comimon- 
wealth of Australia and the Dominion of New 
Zealand). 

8 second-class protected cruisers (including 2 for the 
Commonwealth of Australia). 

2 unarmoured cruisers, 

31 torpedo-boat destroyers. 

15 submarines (including 2 for the Commonwealth of 
Australia). 


2 river gunboats. 


The Hercules and Colossus have been completed and coim- 
missioned. 

The Orion class is nearing completion ; the Orion herself has 
been completed and commissioned. The Monarch has com- 
pleted her ordinary programme of steam trials, and is now pre- 
paring for final trials for acceptance. The Thunderer is now 
undergoing trials. ‘The Conqueror will be ready for trials early 
in next financial year. 

The King George V. and Centurion, which were laid down in 
January last year at Portsmouth and Devonport respectively, 
have been launched. Substantial progress has been made on 
both ships, and it is hoped that they will be completed within a 
period of two years from the date of laying dawn. Progress has 
also been made with the Ajax and Audacious, which have been 
laid down at Greenock (Messrs. Scott’s) and Tranmere (Messrs. 
Cammell, Laird) respectively. 

Of the four battleships provided for in the 1911—12 programme, 
two, the Iron Duke and the Marlborough, have been laid down 
at Portsmouth and Devonport respectively, and two, the Delhi 
and the Benbow, have been provisionally ordered from Messrs. 
Vickers and Messrs. Beardmore. 

The New Zealand and Australia, which are being built for the 
New Zealand and Australian Governments respectively, were 
launched in July and October last. 

Of the battle cruisers, the Lion has carried out her ordinary 
programme of steam trials with the exception of the final accept- 
ance trial, and is now preparing for completion ; opportunity has 
been taken for carrying out certain alterations which experience 
has shown to be desirable. The Princess Royal has been 
launched at Barrow-in-Furness ; and the Queen Mary, building 
at Jarrow, will be launched on the 20th of this month. 

The battle cruiser Tiger of the 1911-12 programme has been 
provisionally ordered from Messrs. John Brown and Sons. 

Three protected cruisers of the Weymouth class, the Wey- 
mouth, Dartmouth, and Falmouth, have been completed and 
commissioned. The remaining vessel, the Yarmouth, has com- 
pleted her steam trials, and is expected to be commissioned 
shortly. 

The five vessels of the Melbourne class, including two for 
Australia, have been Jaid down ; and the Chatham was launched 
at Chatham in November last. 

Tenders have been received for the three protected cruiser= 
of an improved Melbourne type, to be built by contract, and the 
order for one has been placed provisionally at Elswick. Orders 
for the other two are about to be assigned. A cruiser of this type, 
the Brisbane, is being built by the Commonwealth of Australia. 

Of the unarmoured cruisers the Blonde and Active have been 
completed at Pembroké and commissioned ; and the Amphion 
and Fearless are both under construction at that yard; the 
former was launched in December of last year and will be com- 
pleted about October next. 

The remaining destroyer of the 1908-09 programme, the 
Nautilus, has been delivered by the Thames Ironworks Company. 
All the vessels of the Acorn class, 1909-10 programme, have been 
delivered. Of the destroyers of the 1910-11 programme, eight 
have been delivered and are in comm ssion. ‘The remainder are 
well advanced and it is expected that several will be delivered 
before the end of the current financial year. Of the twenty 
ve: sels of the 1911-12 programme, thirteen have been ordered 
and venders for the remaining seven have been provisionally 
accepted. 

Good progress has been made with the construction of sub- 
marines. The dep‘%t ship for submarines, the Maidstone, and her 


| tenders, the Adamant and Alecto, have been well advanced, and 


it is expected that the Adamant will be completed this financial 
year. : 

The surveying ships Endeavour and Esther are well advanced ; 
the Daisy has been delivered. 

Tenders have been invited for the two shallow-draught 
steamers, Kingfisher and Rail, for service in China. 

An ordez for a new dep‘t ship, the Woolwich, for torpedo-boat 
destroyers was placed with the London and Glasgow Company 
last July. 

The two floating docks for Portsmouth and the Medway will 
be completed early in the next financial year; a small floating 
dock for destroyers has been completed at an‘l placed at Harwich 
and one for submarines to be stationed ultimately at Dover, 
will be completed by the end of this month. 

ORDNANCE. 

The manufacture of guns is proceeding at a satisfactory rates 
and the authorised reserves of ammunition are fully maintained. 

An automatic pistol has been adopted after extensive trials, 
and a first supply will be made early in the year. 

The high standard of shooting in the Fleet has been maintained. 
There have been slight modifications in the conditions, which 
have tended to make the various practices a more searching test 
of efficiency and the results obtained are considered satisfactory. 

Other branches of naval ordnance, such as the development 
of the torpedo and the methods of controlling fire, continue to 
receive constant and earnest attention, and good progress has 
been made in thesystem of communication by wireless telegraphy. 

Arrangements have now been completed for carrying out at 
Sheffield the testing of all ordnance material made by contract 
for guns and projectiles, thus relieving Woolwich and saving 
valuable time. 

The Torpedo Factory at Woolwich has been finally closed for 
naval work, and the new factory at Greenock is in full working 
order. . 

WORKS. 

Several important items Sf work have been completed during 
the year, including the lengthening of the dock at Haulbowline 
and the Torpedo Factory at Greenock. 

Satisfactory progress has been made with the works in hand, 
including the naval base at Rosyth, and with the new lock and 
dock at Portsmouth ; it has been decided to convert the dock at 
Portsmouth into a second lock. 

The docking accommodation for torpedo-boat destroyers at 
Pembroke is well advanced, and that at Plymouth practically 
finished. 

The whole of the works provided for under the item of ‘‘ Coal- 
ing Facilities and Fuel Storage ”’ are completed, with the excep- 
tion of a few mjnor services, and good progress is being made 


| with the dept for submarines at Dover. 
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AN ANALYSIS OF THE CLAIMS OF THE! 
MARINE INTERNAL COMBUSTION ENGINE. — 
MANY enthusiastic partisans of the internal com- 

bustion engine for use afloat have comparatively hazy 

notions as to what exactly are the advantages both in 


sub-divide the field in such a manner as shall afford 
fair scope to the various claims which can be made 
on behalf of the two systems. We shall therefore 
classify ‘‘ boats’ under three rough headings, each 
requiring a different horse-power for propulsion, 
and deal with each separately. The arguments used 
in reference to one class do not 
necessarily apply to another at all, 
or not with the same force; for in- 
stance, fuel economy is of com- 
paratively small importance on a 
yacht’s launch, but of prime import- 
ance in a large commercial boat. 
The exact line of classification which 
we propose to adopt is largely dictated 
by the engines of each type of which we 
have been able to obtain exactly com- 
parable data, and, though it may not 
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be considered entirely satisfactory, we 
think that, on the whole, the divi- 
sions are fair, each one meeting the 
next, and the whole covering prac- 
tically all the ground. 

In making any such comparison as 
that proposed, it is, first of all, neces- 
sary to arrive at some common de- 
nominator to which all the engines 
in each class can be reduced, so that 
none can obtain an unfair advantage 
over another by reason of the omis- 
sion of some factor from the calcula- 
tion, and we think that that common 
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Fig. 1-19-H.P. STEAM ENGINE AND BOILER 


nature and extent which it has over the steam engine, 
and it is to be feared that they are prepared, in some 
instances at all events, to make rather exaggerated 
claims for it. On the other hand, there are sup- 
porters of the older form of power who are not pre- 
pared to admit more than a trifling, even if any, 
advantage in any direction over steam. This is 
hardly to be wondered at, seeing that reliable com- 
parative data are very difficult to come by, and require 
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14-H.P. LAUNCH MOTOR 


analysing with an unbiassed mind in the light of 
some knowledge of both forms of power in actual 
practice. Moreover, any data now available are 
still largely founded on the estimate, or perhaps 
guarantees, of the manufacturer, bafed upon his past 





basis is best found by basing all the 
comparisons upon an equal number 
of revolutions; by this means all 
question of propeller efficiency and hull 
form are eliminated, and speed need 
not be considered. It is, for instance, obviously 
unfair to take a high-speed motor and compare it 
with an old slow-going compound steam engine, 
as has been done so often ; we have even seen a sketch 
showing the great saving in length obtained by fitting 
a fast-running motor into the place of a twenty-year- 
old steam engine with a locomotive boiler. 

With this basis agreed upon and limited by the 
above-mentioned difficulty of getting facts as to 
exactly comparable engines, we find that the group- 
ing comes out automatically as follows :—(1) 14 brake 
horse-power, launches; (2) 80 brake horse-power, 
barges, small tugs, fishing smacks, &c.; (3) 1100 brake 
horse-power, small tramps. This sub-division covers 
most types of small craft, where special conditions 
do not apply, and may, with due discretion, be some- 
what extended to types not mentioned; but we do 
not profess to be able to cover every possible one of 
the multitudinous conditions of service which exist, 
to some of which our arguments might conceivably 
apply in the inverse ratio of that given. We have 
taken the brake horse-power of the steam engines as 
85 per cent. of the indicated horse-power in each case, 
which will be accounted a very fair assumption. 
A point which has to be borne in mind in putting 
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| into their construction.’ For the small type of steam 
engine we have therefore taken the 18 indicated 
| horse-power triple-expansion launch engine with 
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Fig. 3—18-H.P. STEAM ENGINE AND BOILER 


oil-fired water-tube boiler, built by Messrs. Simpson 
Strickland and Co. specially for launch use, and con- 
trasted it with the 14 brake horse-power two-cylinder 














14-H.P. LAUNCH MOTOR 


Fig. 4 


Parsons launch motor with reversing gear. Referring 
to the table, it will be seen that the brake horse-power 
of the steam engine is slightly more than that of the 
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experience, somewhat limited as that must be. Such 
data we have been trying to collect for some g 
time, and we propose to endeavour to put a few facts od Wl Geto Ghat 
forward in such a way as shall present an absolutely * f ¢ aa an re a 
unprejudiced statement of the case, and so try to : eee tee eee ee oe , 
arrive at some approximately accurate idea as to ae ee 
how the question really does stand. We hold no a = - == 
brief for either form of power, though we must admit Outer ete 3 i [| {_| {| 
that before taking up the study of the marine oil Bearing | : ~ 
engine we, in common with many others, had a le | ~ we 1 
general idea that it, on the whole, presented some Zz ' ; 
considerable advantage over steam, though we did = rs a 
not feel able to put the idea into such tangible form i — Hle=s 
as only definite figures can represent. As is perfectly = ba | 
well recognised, any consideration of the type of ‘tus Casmann™ cn aia iiss Swain “rig 
machine to be adopted in any set of circumstances 
Fig. 6 80-B.H.P. OIL ENGINE 
motor, but not enough to invalidate the figures, and 
the revolutions are exactly the same ; the total weight 
of the steam engine with steam up is seen to be 2}cwt., 
© or about one-third greater than the petrol engine, 
= and with fuel for the same number of hours steaming 
oT : will be a little higher still. This weight, however, 
\ 16'-0 on a 30 ewt. yacht’s launch will hardly be appreciable, 
while for a boat which is not intended for hoisting 
in davits it will be of no importance at all. The cost 
of the steam engine is, however, very much higher 
: F than the particular example of motor taken, though 
—iF 2 the prices of the latter vary considerably, and some 
U p makes are much higher than the Parsons. With regard 
to the space occupied, it will be seen from Figs. 1 and 2 
that the steam engine is actually shorter than the 
; | motor, while the latter requires some further allow- 
[ | ance for starting up, though this need not be con 
" Twe Encivcen Swan Sc sidered when once under way, unless a bulkhead is re- 


Fig. 5—80°B.H.P. STEAM 


must be made in direct relationship to the particular 
class of service for which the machine is required, 
so that the question we are about to discuss cannot 
be dealt with by generalisation. We must therefore 


ENGINE AND BOILER 


forward such data is that all the engines compared 
shall be as nearly as possible of the same class, that is, 
specially designed for the same purposes and with 
the same quality of workmanship and material put 


quired in the boat, when the loss of room would be per- 
manent. Figs. 3 and 4 show illustrations of the actual 
engines compared. Coming to the question of com- 
parative economy, it will be seen that the steam engine 
burning paraffin at 4d. per gallon will cost £1 5s. 2d. 
for twenty-four hours running, while the motor will 
cost £1 11s. 6d. running on petrol at 1s. per gallon for 
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the same period, adifference which, though about 20 per 
cent., is not of very great importance, in view of the 
total number of hours such a boat is likely to be run 


in a year, and the small proportion the fuel costs bear | 


to the total costs of running where a paid hand is kept. 


If, however, coal at 17s. 6d. per ton were to be) 


used as fuel, assuming the excessive consumption of 





/engine to run, and would take, say, five minutes 
longer to get under way ; steam being raised in the 
| type of boiler taken in about six minutes from all cold. 
A small sum—say, £2 10s.—would also have to be 
| allowed each year for retubing the boiler after about 
six years’ work, which has no comparable figure in 
the motor. 





| between bulkheads is nearly the same as that required 


by the steam set, as shown in Figs. 5 and 6. 
The great importance of having all the engines¥to 
be compared running at the same number of revolu- 
tions can be gauged by observing the saving in weight, 


| Space, and cost to be obtained by increasing the 
| revolutions from 350 per minute to 450 per minute, 


3 1b. per indicated horse-power per hour for a small In the next size, 80 brake horse-power, we have also | as seen in the table in connection with the Blackstone 
; reversing engine. Thus it will be seen that for the 
| same radius of action the motor-driven boat can carry 
‘about 13} tons more cargo on the same displacement 
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Fig. 7-1100-B.H.P. FOUR-CYCLE OIL ENGINE 
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triple engine, the cost would be reduced to 9s, 5d. 
for the twenty-four hours, but this would intro- 
duce dirt, and more room would be required for 
firing, bringing the length between bulkheads up | | x 
to the same as that for the parafilin engine, a Shelter Deck z 
while the motor might counter by using paraftin at 
4d. per gallon, when the cost for the twenty-four : 
hours would come down to 10s. 6d., with a small i /i\ | 
addition for petrol for starting up, and the two would ee 

be more nearly equal under this head. No definite fi sic : 
statement can be made as to the relative labour costs, a~ Wg 
as it would vary in different circumstances; in a ( 
yacht’s launch a hand would be taken in either case, 
and would be sufficient to look after the boat and A 
machinery, but it would be easier to dispense with a man f 

in the case of the motor than with the steam launch, mE BEY 2. Foc pe 























- 























' 


' 
' 
2 0e—4 s0" 











rece ope rrr 












































even when the latter used oil fuel. In all the sizes 
which are considered in this article the steam engine 
is probably more flexible ; that is, the revolutions can 
be reduced to a greater extent for the purposes of 
easing a boat in a head sea or manceuvring in narrow 
waters. The steam engine will be quieter than the 
motor in the case taken, though we have seen small taken a Simpson-Strickland built steam engine ; , at the same speed, allowing for the difference in weight 
triple-expansion machinery and four-cylinder motors this time a compound with fire-tube boiler using | between the Griffin engine and the steam engine and 
specially designed for silence of which it would be coal and designed for rough hard work. Here it will be | the reduced quantity of fuel in the bunkers required 
hard to say which was the more quiet. Though we do seen that the revolutions are a little lower than those | for a four days’ trip. The number of men required 
not wish to deal with matters of opinion in this of the motor, though not enough so to affect propeller | will probably be the same in each case, but the steam 
article, yet, as it is pretty generally agreed that the efficiency, and hardly enough to affect the weight, | engine would take longer to get under way. 

steam engine is still to-day more to be relied upon which is some 60 per cent. more than the motor, while | Some rather surprising figures come to light in the 
for sea work than the motor, it is only fair that this the weight of fuel for equal horse-power hour steaming | case of the third series of comparisons. For these we 
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Fig. 8--1300-H.P. STEAM ENGINE AND BOILER 





An Analysis of the Claims of the Marine Internal Combustion Engine. 




















a mal uedines HEP Fuel cost 
Name. | Cost. — Revs. Weight. icc Fuel used. per Wages. Length. Remarks, 
_ pee: 24 hours. 
£ ewt. £ a. d. ft. in. 
Simpson, Strickland and Co. ....., |Steam 2358 | 14-49 750 911! 1-5 1b, per ILH.P. Paraffin at 4d. per gallon 15 2 s 4 it Length of engine and boiler 
t 4 103 3 between bulkheads 
Simpson, Strickland and (Co, Steam) 2358 /14-4 750 111 3b. per I.H.P. Coal at 17s. 6d. per ton 09 5 _— 65 Af As of engine and boiler 
| | (6 0 a between bulkheads 
Parsons’ Motor Company... ... ...{ Oil | 1468] 14 | 759 834 0-75 pints per B.H.P. Petrol at 1s. per gallon 111 6 - 4 10? ee of engine over all 
Parsons’ Motor Company eopeere ey! fat 1468 | 14 | 750 840-75 pints per B.H.P. | Paraffin at 4d. per gallon 010 6 6 0 | ,, ‘between bulkheads 
7 | Add something for petro! for 
starting up 
Tons. | | : : 
Simpson, Strickland and Co. . ... Steam 4507 =80 =| 320 8h 5 3 1b. per I.H.P. Coal at 17s. 6d. per ton 212 10 1 man (14.10 | Length of engine and boiler 
‘ | (16 0 | between bulkheads 
(Girittin Engineering Company (revers- — Oil 5507 | 80 | 350 5° | 0-625 pints per B.H.P. | Fuel oil at 45s. per ton 149 1 man j13 S$] ,, of engine 
ing gear) (se 6). between bulkheads 
Blackstone and Co, (reversing engine) — Oil $207 | 8O | 450 3-4 0-6 1b. per B.H.P. Fuel oil at 44s. per ton 13 1 1 man | 8 O10 | of engine only 
| 
| | Tons. Fuel used per 
| 24 hours. 
David Rowan and Co... ee | Steam 5,6002 | 1100 | 130! 1866 21 tons Coal at 17s. 6d. per ton | 18 7 6 | 3 firemen } £54 140 0 Length between bulkheads 
| 3 greasers + per 
3 engineers | month : 
Nederlandsche Fabriek (four-eyele) ...| Oil | 13,0002 1100 | 130 190" 5.5 tons Fuel oil at 45s. per ton 12 7 6|3greasers | £42 per (26 0 = of engine over all 
, | 3 engineers/ month (33 0 7 between bulkheads 
M.A.N. (two-cycle, double-acting) ...| Oil 8,1002 | 1100 | 130 99" 6-1 tons Fuel oil at 45s. per ton 13.14 6 Ditto (31 6 + ” ” 
: H (38 0 of engine over all 
'T'wo-eyele, single acting! | Oil 8,2902 1100 | 130 96 =e —_ — _ — 
1 Weight with steam up, and all auxiliaries and stern gear, 2 Cost fitted on board, with engine-room auxiliaries down to thrust block. 3 Weight with all auxiliaries and down to crank shaft 
coupling. 4 Weight with stern gear and fuel. 5 Weight of complete engine-room plant, with steam up in the case of the steam engine. 6 Weight of engine, boilers, and auxiliaries with steam 
up, and down to crank shaft coupling. 7 Cost of complete plant ready to fit on board, engine-room outtit only. 8 List price. # Sold as 18 I H.P. at 800 revs. per minute. Approximately. 


1 Weight and cost based upon an engine of 1200 B.H.P. at 130 revs. per minute. 


point should at least be considered in weighing the | will be about five times as great. The first cost of , have obtained the figures of a standard 1300 indicated 
other points mentioned. Granting, then, that in the | the steam engine is 20 per cent. lower, but the cost horse-power return-tube boiler, triple-expansion steam 
small size the two systems are equally durable, it | of running is more than double that of the motor. equipment, from Messrs. David Rowan and Co., the 
is found that the steam engine is a little heavier and | The motor taken in this case is the 80 brake horse- | well-known builders of Glasgow, and a six-cylinder 
is more costly to buy, but it issafer and costs less to | power four-cylinder Griffin engine, which we described four-cycle 1100 brake horse-power Diesel engine now 
run, and occupies less space than the petrol engine ; | in our issue of November 11th, 1910. This engine is under construction by the Nederlandsche Fabriek, and 
though if using coal it would occupy the same length | fitted with a reversing gear, and it will probably come | to make the comparison complete we have also got the 
between bulkheads as, but still cost less than a paraffin | as a great surprise to many that the space required figures for a two-cycle double-acting Diesel engine of the 
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same power by the M.A.N. It will be seen that the 
weight of the steam plant with all engine auxiliaries 
and piping is slightly less than that of the four-cycle 
engine, but there is a saving of nearly 100 tons by the 
adoption of the two-cycle double-acting engine. 

We have been unable to obtain the corresponding 
figures for a single-acting engine of exactly the same 
power, and we have therefore given figures of cost 
and weight calculated from horse-power from a 1200 
B.H.P. set. It will come as a surprise to note from 
these what a very little difference there is in w eight 
and cost between the double- -acting and the single- | 
acting engines. 

On the other hand, the steam engine installed 
complete on board costs only 70 per cent. of the two- 
cycle oil engine, and considerably less than half the 
four-cycle, but it costs 50 per cent. more in fuel to 
run, without taking into consideration the standby 
losses for getting up steam and lying with fires banked. 
It is interesting to note that the four-cycle engine 
shows a saving of almost exactly 10 per cent. in fuel 
cost over the two-cycle engine. The steam engine, 
with its boilers, also requires some 7ft. more space 
than either of the motors, apart from the bunkers, as 
shown in Figs. 7, 8, and 9, while the bunker capacity 
would have to be nearly four times as large for the same 
radius of action. From the figures given in the table 
it will be seen that, taking the two-cycle engine with 
sufficient fuel on board for a seven days’ run, approxi- 
mately 200 tons more cargo can be carried on the same 
displacement at the same speed than with the steam 
engine, or a smaller ship could be built for the same 
cargo capacity and a probably slightly higher speed, 
which would account for a large part of the extra | 
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Fig. 9-100 B.H.P. OIL ENGINE 


500 cost of machinery, while there would still. be a 
in fuel. In addition to this, 


£2. 


saving of £6 per day 


the steam engine would require probably nine hands | 


at an estimated monthly rate of pay of £54, while 
the Diesel engine could do with six hands at a monthly 
rate of pay of £42, a yearly saving of £144; we have 
allowed for four-hour watches, two men on watch 
all the time with the motor, and three men, an engi- 
neer, a greaser, and a fireman on watch in the steam 
ship. It must also be remembered that the cost of 
boiler repairs will be an item which will not appear 
in the motor, and that the steam engine will require 
under way, while the Diesel 


some hours to get 
engine will be away in as many minutes. There 


are, of course, other points to be considered, such 
as reliability, reversibility, flexibility, safety, dura- 
bility, and silence, and the driving of the auxi- 
liaries ; but, with the exception of reliability, they 
are so largely matters of opinion which cannot be 
established by actual facts, that we prefer to leave 
the consideration of them out of the article. 

We should add that all the figures in the table, 
except the price of the fuel, some of the bulkhead 
measurements, and the wages of the hands, are those 
actually given us by the respective builders, and they 
may therefore be taken to be as accurate as any 
figures which are to be obtained. 

The price of the fuel has had to be assumed, as 
this varies much from time to time and according 
to the locality ; the prices named, however, are a 
sufficiently close approximation to the average 
for home and foreign ports to give the desired 
comparison, but they can, of course, be altered 
to suit individual cases, and we think that the 
resulting figures which we give will prove of great 
interest. ‘To us they have come as somewhat of a 
surprise in some instances, as we did not set forth 
to try and prove a case, but to learn the facts. In 
conclusion, we would tender our best thanks to Messrs. 
Simpson, Strickland and Co., the Parsons Motor 
Company, the Griffin Engineering Company, David 
towan and Co., the Nederlandsche Fabriek, and the 
M.A.N. for the courteous and ready manner in which 
they have placed the information necessary for this 
analysis at our disposal. 





AccorDInc to the Gas World, a great improvement may 
be effected in the quality of coke by the mixture of powdered 
limestone with coal. The mixture should be gradu 
ally heated to 1652 deg. Fah. and then to the maximum 
temperature. A sufficient quantity of limestone should 
be added to enable all the silica and most of the sulphur 
in the coal to assume the form of silicate of lime and sulphide 
of calcium. 


STRIKES AND LOCK-OUTS. 


THE Labour Department of the Board of Trade 
has issued a Book of Memoranda “ relating to the 
text and operation of certain laws in the British 
Dominions: and Foreign Countries affecting Strikes 
and Lock-outs, with especial reference to Public 
Utility Services.” Its dryness would appal the 
heart of any but the stoutest statistician, with here 
and there a lawyer, but as some few others may want | 
_ to buy it to find facts to hurl at opponents in trains or | 
| debating societies, we may say that its number is | 
Cd. 6081, and its price one shilling and fivepence. 
It is of foolscap size, and contains 162 pages. Why 
it should be foolscap we do not know. Probably 
| the Board is governed by some rule, for not all its 
reports are issued in such a peculiarly unhandy form. 





| 


to pick out of it. It is as dull as a ‘“ thoroughly 
worthy person.” It has often astounded us that 
when the Board of Trade is dealing with live subjects 
about live people, it is still unable to compose anything 
better than the dreary memoranda it seems to turn out 
with such ease and such frequency. Can there be a rule 
in Whitehall that no enthusiasm, no spark of literary 


facts and figures? At the present time everyone 
wants to know how the labour laws of the British 
Dominions and foreign countries would meet such 
a difficulty as that in which we are now placed. 
We ask for bread and the Board of Trade offers 
us this stone. We will not say an answer to the 
| question is not to be found. It is probably there, 
buried in type and schedules for anyone who has the 
time and the patience to exhume. We ourselves 
have spent an afternoon searching for some useful 





The Board of Trade might be a great educational 
body. It might issue reports that would be widely 
of information to all sorts of people. There are, 
| for example, violent differences of opinion about the 
| success of compulsory arbitration, and a wonderful 


| lack of knowledge even as to what it is and how it 
| is worked. 


about it should be expanded. What a chance for the 
Board! A well-written essay on it by a man with 
some literary charm, based upon the data which are 
piled up Pelion-wise in this book would have been 
reprinted by every paper in the country, and read 
by the million. It would have been something 
that everyone could refer to as a standard, something 
that would settle debated points, something that 
would have checked the wild vapourings that now 
fill the air. 
| its ever rising, to the opportunity. 

| One of the points on which we did hope to find 
| some enlightenment was as to the methods employed 
to enforce the awards in compulsory arbitration. 
| Suppose, as there is in several countries, a law for- 





bidding men to strike or masters to lock-out before | 


the matter in dispute has been brought before recog- 
nised authorities, how is that law to be enforced ? 
You may get at the master all right, you may even 
get at a trades union, but what are you going to do 
if 100,000 men snap their fingers at your rules and 
regulations and throw down their tools? You say 
they are liable to fines and imprisonment. Can 
you imprison 100,000 men ? Can you even fine them 
with anything approaching completeness ? This is 
a point of peculiar interest, for compulsory arbitra- 
tion ceases to be compulsory if you cannot compel 
the parties involved. In the memoranda before us 
the laws of Australia, New Zealand, Canada and the 
Transvaal are dealt with in a dual form. First, 
we have a précis of the laws themselves, and then 
we have a section in each case called ‘ The Operation 
of the Law.” If there is any place to look for the 
information we want, it is under the heading *‘ Opera- 
tion of the Law.” Let us take the Commonwealth 
of Australia. We find that by law an associa- 


tion, be it of men or masters, is liable to a fine 
of one thousand pounds if it fail to comply 
with ‘“‘any order or award,” or institutes a 


strike or lock-out; or for the same offences any 
individual member is liable to a fine of ten pounds. 
Several cases are quoted, partially as showing the 
line arbitration took, but not one helps us as to en- 
forcement. Ina certain case the Sheepshearers’ Union 
went to arbitration resolved to have one thing or 
nothing. There were grounds for a pretty quarrel, 
but there the report leaves us ; we never know what 
happened to the Sheepshearers’ Union, if the award 
was less than they wanted and they refused to observe 
it. Take, again, Western Australia. Amongst its 
laws is one imposing a penalty of fifty pounds upon 
anyone who takes part in a strike or lock-out, yet 
many strikes appear to have occurred between 1902 
and 1908, and one, at least, after a court had made 
an award. There is no indication as to how the 
recalcitrant men were dealt with ; but, for the follow- 
ing year, we have the curious commentary on the 
law: ‘ Neither from the records of the proceedings 
under the Act nor from the extract itself does it 
appear that any action by the registrar to enforce 
the observance of the clauses prohibiting strikes and 
lock-outs was sanctioned by the Minister responsible 














We have looked in vain for anything interesting | 


style, is to light up the gloomy work of compiling | 


indications, and have come away empty handed. | 


circulated and widely read, and would bring all sorts | 


As it is certain to come up for discussion | 
in a short time, it would be well that exact knowledge | 


The Board has not risen, we despair of 


| for the administration of the Act in 1909." For 
1910 we have further particulars of disputes, and we 
see a little further into compulsory arbitration. 
In July, the Perth electric tramway men ceased 
work for four weeks. ‘Tramways are public utility 
services, and the case may be regarded as heinous. 
What happened ? Four men were fined! In March 
last—we skip many cases where no proceedings were 
taken, although the offenders were liable—from 
80 to 100 men ceased work at a gold mine. The 
| trouble lasted several weeks, but only the secre- 
|tary and three men were fined! ‘These cases 
| show how rarely compulsion is attempted, whilst 
|others show that it is frequently impossible. 
In the official report of the Eastern Goldfields 
disputes, the ‘manifest inability of authority 
to insure observance”’’ is, strangely enough, 
|advanced as an argument in favour of compulsory 
| arbitration, the plea apparently being that the moral 
effect is great enough to do what compulsion cannot. 
But in another case, even that equivocal claim 
|broke down. Here, 3000 men engaged in the timber 
industry refused to abide by an award. Reporting 
the case to the Home-office in 1908, Mr. Ernest Aves 
-*The course of this particular dispute 
. . is a simple and conclusive illustration of 
‘the fact that up to the present time the way has 
not been discovered by which the repudiation of an 
award by any considerable body of men . . . can 
in a democratic country be either effectually pre- 
vented or punished.’”’ By ‘democratic,’ no doubt 
Mr. Aves means a country in which law cannot }: 
enforced by arms. 

New South Wales has an elaborate code. Strikes 
and lock-outs are punishable by fines not exceed- 
ing one thousand pounds per person, or in default 
|two months’ imprisonment, whilst any person who 
jaids or instigates such offences may be imprisoned 
for twelve months. There are also provisions for 
making a union pay part of the fine imposed upon 
| its members. This Act came into force in 1901, 
and up to the end of March, 1908, there had been 
186 strikes, out of which 13 were due to a refusal 
to obey an award. As far as we can see no effective 
|attempt was made to punish the offenders. In 
|fact, there always appeared to be loopholes for 
escape. Action was taken against several men in 
one strike just as an example. ‘* Various contentions 
were raised at the trial, and in two cases the presiding 
judge directed an acquittal, two cases only being 
left to the jury, which disagreed in one, and acquitted 
the defendant in the other’! In 1908, the Indus- 
trial Disputes Act came into force in New South 
Wales, and in November of the following year the 
great strike of miners in the northern field, involving 
some 10,000 to 12,000 persons, broke out. At last 
we get some indication of the work of compulsion. 
Fifteen lodge officials and delegates were sent to 
| prison for two months with hard labour, and four 
other men were sentenced to hard labour for longer 
terms. In view of the fact, however, that some 10,000 
| to 12,000 persons were affected, and that 500 “ inter- 
| national industrialists” took part in a public pro- 
| cession of protest, this cannot be regarded as a very 
illuminating case. In New Zealand there is a very 
elaborate law based rather on conciliation than on 
| compulsory arbitration, but still providing penalties 
| for strikes and lock-outs. But there, it is fully recog- 
| nised that such ruptures cannot be wholly prevented. 
| Speaking in 1908, the Minister of Labour, the Hon. 
| Mr. Millar said :—-“ Strikes—or, rather, revolts, you 
| might say, against the decisions of the Arbitration 
| Courts have been somewhat rather frequent of 
| late, and a great cry has been made throughout the 
| length and breadth of the country because there 
| have been strikes. The law was never intended to 
prevent strikes, and never could, and neither this 
nor any other law ever could.”” Some effort is made 
to enforce the fines imposed by the courts, and it is 
reported that out of £1330 value of penalties inflicted 
on slaughtermen as the result of a strike, all but 
about 222 per cent. had been collected—within three 
years! In another case some miners were fined £75, but 
it cost the Government £72 10s. to collect the money. 
There does appear to be some attempt to enforce 
fines in New Zealand, but the number of men in- 
volved is not great in any case recorded. It 
would be wearisome to quote many more cases 
all showing the same thing, that “ compulsion ”’ 
is practically a dead letter—but we give one more 
from the Transvaal, where strikes and _ lock-outs 
are prohibited, preceding investigation before a 
Board. Here there were two strikes, both in the 
Johannesburg municipal tramway service, but only 
three prosecutions were instituted, two convic- 
tions were obtained, but on appeal both were 
quashed ! 

In foreign countries there is the same difficulty 
as in the British dominions; men in — bulk 
cannot be punished and the punishment of a 
few individuals will never prevent strikes. We 
must, then, agree with Mr. Millar that no law can 
prevent strikes, and we shall do well to avoid the folly 
of making a law which we are unable to enforce. 
Under the common law of the land corporate bodies 
are liable for the damage or injury done by their 
members. ‘Trades unions have been made free of 
that law by the Act of 1906. What must be worked 
for is the repeal of that, for in that direction lie the 
greatest hopes of permanent peace. 
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RAILWAY MATTERS. 


AccorDING to the Railway News, the London County 
Council has agreed to buy from the London United Tram- 
way Company the large generating station at Chiswick, 
and the price agreed upon is said to be about £220,000. 
The tramway company already receives part of its current 
from the great power station at Lot’s-road, Chelsea, 
and after the proposed transfer has been effected the whole 
of the current will be obtained from Lot’s-road. 


In an article on recent electric railway developments, 
appearing in the Electrical Review, it is pointed out that it 
appears from the results realised in a number of schemes 
of various descriptions, that an electric railway, if not 
actually cheaper in first cost than the equivalent steam 
line, offers, in any case, such operating economies as fully 
justify any additional capital outlay which may be in- 
curred. In a number of cases electric locomotives have 
run 50,000 miles between overhauls, with only running 
adjustments of the brakes, whereas a steam locomotive 
requires coaling every 150 miles or so, and needs washing 
out and overhauling at frequent intervals. The advantage 
it possesses in this respect alone compensates for the 
usually higher energy bill of the electric locomotive. 


On Wednesday, March 6th, news was received in London 
by Sir John Jackson, Limited, that the railway which 
has been in course of construction by that firm between 
Chile and Bolivia has reached completion. | The railway 
covers a distance of 275 miles, crossing the Andes from 
Arica to La Paz, the capital of Bolivia. It is one of the 
highest railways in the world, being at an altitude of 
14,000ft. above sea level. This altitude, as well as the 
difficult nature of the country, rendered the construction 
of the line very difficult. The contract was for £2,950,000, 
and the time allowed for its execution was three years, 
but the work has progressed so rapidly that five months 
have yet to elapse before that time has expired. The line 
is of great importance, inasmuch as it shortens the distance 
to the Pacific coast from La Paz by about 400 miles. 


AccorpiIna to the Electric Railway Journal, work is 
now started on the electrification of the Buthe, Anconda 
and Pacific Railway. The total length of single track 
is 114 miles, of which 75 miles will be electrically equipped 
at once, the remainder within a short time. This is the 
largest installation in the world where 2400-volt con- 
tinuous-current Jocomotives, taking current from a 
eatenary trolley, are used, and the highest continuous- 
current trolley pressure so far used in the States. Fifteen 
75-ton locomotives are on order, two of which will haul a 
3500-ton mineral train against a ruling grade of 1 in 100. 
Two locomotives with a higher speed ratio will be used for 
the regular passenger service. Power will be supplied to 
two sub-stations twenty-six miles apart, each station 
being equipped with two 1000-kilowatt motor generators. 

Ir is reported in the Railway Gazette that several im- 
portant improvements are about to be effected at the 
St. Lazare terminus, Paris, in connection with the elec- 
trification of the suburban lines of the Western State 
Railway to Auteuil, Versailles, St. Germain and Argenteuil. 
The cost of electrification is estimated at £5,500,000. 
The rolling stock will be of the, type in use on the Metro- 
politan Railway, but the vehicles will be slightly larger. 
At the Gare St. Lazare all the platforms will be raised. 
It is intended also to do away with the three old Batignolles 
tunnels, the fourth, which has but recently been con- 
structed, being retained. St. Lazare is the most crowded 
of all the Paris stations. The official returns for last 
year show 827,461 arrivals or departures at St. Lazare 
on one day last summer. The nearest figures at any 
other terminus were 289,172 at the Gare Du Nord. 

At a recent meeting of the New England Street Railway 
Club, Mr. W. 8. Murray, electrical engineer to the New 
York, New Haven and Hertford Railway, is reported to 
have expressed the opinion that the proper power for 
a trunk line train in a 12 to 15-mile suburban service 
limited to such a zone is direct current. The apparatus 
is lighter and more efficient than alternating-current 
equipment, but when suburban service is considered in 
connection with through service it is then a question of 
halaneing factors in order to determine which system 
is preferable. Very heavy train schedules, maintained 
over considerable distances call for the use of the alternat- 
ing-current system. The New Haven company has by no 
means abandoned direct-current service within its natural 
field of urban electric transportaion. The cities lying 
along the main line between New York and New Haven 
are essentially direct-current schemes so far as their 
local traction service goes. This network of lines calls 
for the establishment of large alternating-current cen- 
tralised generating facilities with step-down sub-stations 
and rotary converters transforming to direct current for 
trolley service. 

Ata recent meeting of the Society of Engineers, Mr. H. C. 
Adams read a paper on the trolley vehicle system of 
railless traction. After giving a detailed description of 
the various systems in operation, the author went on to 
say that the total capital cost of the schemes in progress 
approximates £3000 per mile of route, compared with 
about £10,000 per mile for electric tramways. The cost 
of overhead work depends upon the standard desired 
and the length of cables required, but for good work may 
be taken at from £1250 to £1500 per mile. The vehicles 
cost £700 each. The cost of obtaining parliamentary 
powers may vary from £400 to £5000, dependent upon the 
amount of opposition. Reasonable periods to allow for 
repayment of the cost of installation would be :—For 
the Bill, five years ; vehicles, ten to fifteen years ; over- 
head equipment, twenty to thirty years; cables, forty 
years. The cost of working is about 54d. per car mile. 
The receipts depend entirely upon local conditions ; they 
vary abroad from 5-6d. to 10-75d. per car mile, at Leeds 
they have been 10-75d., and at Bradford 8-25d. per car 
mile, all of which figures show a handsome profit. Trailer 
cars are run attached to the omnibuses abroad, but it 
is doubtful whether they will be permitted in this country. 
No double-deck cars have been used at present. Tire 
companies are willing to maintain the tires on trolley 
omnibuses at from ld. per car mile, the actual charge 
depending upon the condition of the roads. Tires have 
been run for 28,000 and 24,000 miles respectively on 
trolley omnibuses abroad. 





NOTES AND MEMORANDA. 


AccorpDING to the Brass World, a recent experiment | 
in copper melting in an electric furnace produced a peculiar | 
physiological action. Some 5000 Ib. of pure electrolytic | 
copper were melted in a three-phase arc furnace. After 
a few hours all of the ten men employed experienced 
difficulty in breathing. For the following twenty-four 
hours the men were attacked with a severe nausea, followed 
by a soreness of the entire system similar to that of acute 
influenza. 


In_an article which recently appeared in the Electrical 
Review and Western Electrician, the author gives two 
curves showing the variation in output and connected load 
of a central station during four years covering the period 
of introduction of metal filament lamps. The curves 
indicate that the first effect was to cause a drop, but 
ultimately an increase owing to the greater number of 
consumers. Reference is also made to the high initial 
switching-on current of metal lamps, known as “ over- 
shooting.” This may affect meter readings, especially 
in the case of flashing signs, but the error becomes neg- 
ligible if the flashes are slower than twenty per minute. 


WE are very apt to consider balls as the last word in 
producing frictionless bearings of light-running machinery, 
states the American Machinist, and it is somewhat dis- 
concerting to learn that these cannot even be considered 
in electric meter construction. The friction of the finest 
ball bearing has been found to be entirely too great for 
this work, and the bearing question for meters may be 
said to begin where ordinary ideas of friction leave off. 
The jewel bearing is generally used, although, on account 
of the far better wearing qualities of the diamond, the 
latter is coming into more popular use. The life of the 
diamond jewel as used in watt-hour meters is many times 
that of the sapphire and it unquestionably warrants the 
higher initial expenditure in many cases. 


AT a recent meeting of the West of Scotland Iron and 
Steel Institute, a lecture was delivered by Professor Henry 
Louis, of the Armstrong College, Newcastle-on-Tyne, on 
“Magnetic Methods of Concentrating Iron Ore.” The 
lecturer dealt with the principles upon which magnetic 
concentration depends, and described the various sepa- 
rators which may be used on an industrial scale. The 
subject of the concentration of iron ores is of special 
interest at the present time in view of the fact that Pro- 
fessor Louis has recently been successful in concentrating 
Cleveland iron ore by this method, and that the same 
treatment may possibly be adopted with advantage in 
the case of the recently discovered deposits in Raasay, 
which are similar in many respects to the Cleveland ore. 


AT a recent meeting of the Birmingham and Midland 
Institute Scientific Society, Mr. G. A. Shakespeare gave 
a lecture on *‘ Radiations from a Black Body.’ In the 
course of his lecture he pointed out that perfectly black 
bodies when heated gave out more heat for a given area 
than any other kind of bodies. In contrast to black 
bodies certain hot bodies, such as the flame of the Bunsen 





burner, gave out radiations consisting of comparatively 
few wave lengths. Had it happened that these had been 
such as’ to be visible to the eye the ordinary Bunsen burner 
would have been an extremely efficient source of light. 
At present in most sources of light much energy was 
wasted as mere heat. The incandescent gas mantle 
and the mercury vapour lamp were experiments in the 
direction of spending more energy as light and less as 
heat. On the other hand, for heating purposes, as in 
gas stoves, they required to get as near an approach to a 
black body as possible, and this was to some extent 
attained in some of the modern stoves, 


THE carboys used in chemical works for acids and corro- 
sive liquids are very frequently sent back to the works 
with broken necks. They are badly protected in the top 
part, in spite of the wicker work and straw, and the hand- 
ling of such heavy objects often involves broken edges. 
They can, however, be mended by firmly cementing a 
stoneware collar over the surface so as to form another 
neck. The cement used consists of a hot mixture of 
5 parts of very dry fine sand, 3 of ordinary resin and 
1) to 4 part of boiled linseed oil. All is mixed with a 
spatula in a boiler, on the fire, until the resin is completely 
melted and the mixture homogeneous. The amount 
of oil depends upon the fluidity required; a maximum 
is employed in winter and a minimum in summer. The 
surfaces to be cemented, well cleaned and dried, are covered 
with the hot cement, well pressed together and allowed to 
cool. The cement is very solid, but owing to the smooth 
surface of stoneware it is well to operate on rather large 
surfaces. The resin and sand cement resists acids and 
corrosive products, but not great heat or liquids which 
dissolve resin, such as petroleum and alcohol. 


In the course of erecting two specially designed roasting 
furnaces in the Kalgoorlie district, states the Chemical 
Trades Journal, a large number of used bricks from old 
furnaces were employed, care being taken in their selection 
so that the best were saved. Even with this sorting 
out of material, a few showed signs of fretting away. It 
was thought that these bad bricks must have formed 
part of either the bed or walls of the hot part of the old 
furnaces. Even when stacked and left to the influence 
of the weather, decomposition was rapid and complete, 
causing whole bricks to crumble to powder. The same 
action took place in certain parts of the flues. The original 
bricks came from Coolgardie, and were noted for their 
general hardness, good composition and finish. It may 
be thought that lime was the cause of this deterioration, 
but bricks laid in lime mortar, fire-clay or ordinary clay 
are unaffected. These bricks, as mentioned, were laid 
in the hot portion of the plant, where sulphur was elimi- 
nated from the ore, and the bricks being of a porous nature 
gradually absorbed the sulphur. The constituents in 
the original clay are attacked by the sulphurous acid 
forming sulphates. These sulphates, from their nature, 
take up water from the dampened bricks, which results 
in the swelling and crumbling away of the brick. Of 
course, decomposition goes on so long as the bricks absorb 
moisture. These observations serve as a warning against. 
the use of old fire-bricks, especially those that have been 





exposed o the weather. 


MISCELLANEA. 


It is officially announced that the Post-office authorities 
are considering Brighton as a possible centre for an auto- 
matic telephone exchange. Introduction at Brighton, 
Leeds, and Portsmouth wil!, however, await the success 
or failure of the new automatic exchanges at Epsom and 
Caterham, in Surrey, which are now being pushed forward 
towards completion. The Strowger system, now being 
fitted at Epsom, is the one which the postal authorities 
favour for the larger towns. Caterham is being equipped 
with the Lorimer system. 





Some time ago it was discovered that ramie was much 
more effective than cotton for the construction of incan- 
descent gas mantles, because the separate fabric of the 
yarn employed remained fairly wide apart and presented 
a larger glowing surface, which led to an increased lamp 
efficiency. According to the Journal of the Royal Society 
of Arts, experiments with artificial silk show that the 
fibres of this material maintain their individuality to an 
even greater extent than ramie, and the mantles them- 
selves are said to be much more elastic, supple and durable. 


THE output of the tin-plate mills in the United States 
has shown a rapid rise in the past two decades. In 1892 
the total output of American mills was 18,803 tons, in 
1900 it had risen to 302,665 tons, and in 1910 it reached 
725,000 tons, making the United States the world’s 
chief producer of tin-plate. The total world output for 
the latter year was 1,475,000 tons, the other leading pro- 
ducers being the United Kingdom with 600,000 tons, 
and Germany with 50,000 tons. The export and import 
statistics indicate that this growth in the Anierican 
output continued during 1911, and that the American 
makers succeeded in filling a large part of the home demand 
formerly supplied by foreign makers. 


WE hear that the directors of the Lehigh Coal and 
Navigation Company have authorised the installation 
of the necessary plant to generate electric power from 
anthracite coal directly at the mouth of the mine, ten 
miles west of Mauch Chunk, Pa., United States, and the 
distribution of the current over high-voltage transmission 
lines to works in surrounding territory, and ultimately 
perhaps as far as Philadelphia and New York. The 
plan is to erect a power plant of 100,000 kilowatts, built 
in sections, the initial installation to be of 30,000 kilowatts, 
which, with distribution lines and transforming stations, 
will cost, it is estimated, about £600,000, and take about 
a year to complete. It is also proposed to utilise a waste 
product consisting of screenings, which will be burned 
either in specially designed fire-boxes or moulded into 
briquettes before being used for fuel. The site for the 
stations has been selected owing to the availability of an 
abundant water supply. The storage reservoir now esta- 
blished is to be increased in capacity to 1,000,000,000 
gallons and an area of about 400 acres. 


AmoncG the many useful minerals recently discovered 
in the vicinity of Richmond, Vancouver, were vast de- 
posits of diatomaceous earth, which have so far not been 
utilised. The chief use of this earth is for cleaning and 
polishing, either in the form of powder or mixed with 
soap. It is an effective non-conductor of heat. and has 
been used alone or with various compounds as a covering 
for boilers, steam pipes and safes, and in fireproof cement. 
Its great absorbent qualities fit it admirably for use in 
water filters and for dynamite. For the latter use it is 
mixed with wood pulp. It is used largely by paint manu- 
facturers as a wood filler. Boiled with shellac it is made 
into records for talking machines. In Germany it has 
been used for the absorption of liquid manures, so that 
they could be utilised as fertilisers, as a source of silica 
in making water glass, in the manufacture of cement, 
tile glazing, artificial stone, ultramarine and other pig- 
ments of aniline and alizarine colours, paper filling, 
sealing wax, fireworks, hard rubber objects, matches and 
papier maché, for solidifying bromine and for many other 
purposes. 

AccorDINneG to the American Consul at Kobe, the process 
of manufacturing matches in Japan is still mostly per- 
formed by manual labour, more especially the making 
and packing of boxes. For some time, however, the 
Consul adds, this industry has not been very flourish- 
ing. Competition between the many companies en- 
gaged in the business, together with the continuous 
rise in wages, have lessened the profits considerably. 
In order to reduce expenses, manufacturers have 
been looking for a machine for packing the matches 
in boxes. Representatives have been sent to Europe 
and America to study the systems in vogue there, and 
American machines were bought for this purpose. |The 
result has not been satisfactory, however, as the machines 
were found to be unsuitable for the work in Japan, and 
have been laid aside. The reason stated is that they were 
too high in price and too complicated for the cheap 
and unskilled labour. What is wanted is a low-priced 
and simple machine — something that the ordinary 
Japanese workman can easily learn, and which will not 
readily get out of order. 


THE recent arrival of a large American motor road 
roller in Jerusalem, and the decision to equip the Holy 
City with an efficient tramway service, calls attention, 
says Mr. H. J. Shepstone,-in the Millgate Monthiy, to 
what is being done in the modernisation of the Holy Land. 
Indeed, ever since the triumph of the Young Turkish 
Party over Abdul Hamid some three and a-half years 
ago, Western ideas and modern methods have been gradu- 
ally introduced. These improvements, too, have been 
effected so quietly and with so little advertisement that 
the rest of the world scarcely realises the progress that 
has taken place. Among other improvements, Jerusalem is 
soon to have its own tramway service. This concession has 
been granted to a French syndicate, which will commence 
the laying of the lines during the coming summer. Then 
an English firm has been asked to submit tenders for 
lighting the city with electric light, and a German syndicate 
is to improve the water supply by the erection of large 
reservoirs at the springs of Ain Fairah and Ain Fouwar, 
situated in the upper part of the valley of the Brook 
Cherith, some twelve and eighteen miles north of the city 
respectively. . 
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Oil or Steam ? 


In our issue of July 21st last we gave a general out- 
line of the difficulties which might be expected in the 
supersession of the well-tried steam engine on 
board ship by the comparatively new Diesel engine, 
and in our issue of January 12th we gave; again in 
bald outline, some of the advantages which have been 
put forward from time to time by the supporters of 
the newer form of motive power. In this issue an 
article appears in which we leave generalisations alone 
and analyse these claims in some detail on the basis 
of actual figures supplied by the builders of both 
steam and oil engines. We admit we should have 
preferred to give figures based upon actual experience 
of every-day use, but, as wé have previously stated, 
no such figures are obtainable at the present day from 
ships in service which would form a fair basis of com- 
parison from the point of view of size, nature of ser- 
vice, and similarity of types of machinery. — It is this 
latter feature which has been largely overlooked in 
most calculations of this nature, and yet it is abso- 
lutely essential that it should receive the fullest con- 
sideration if the comparisom is to be fair. Long 
years of experience have shown that something under 
100 revolutions per minute is the best practical speed 
for ordinary commercial tramp work, when upkeep, 
propeller efficiency and the skill of those in charge are 
considered. Now, all oil engines run at a speed in 
excess of this, and this increase in revolution speed is 
considered no bar to theiremployment. If, therefore, 
what is, after all, from one point of view, an inherent 
vice in the oil engine is to be not only accepted without 
demur, but also to be transformed into a virtue by 
profitably utilising it in the reduction of weight, cost 
and space occupied, it is surely only fair that a higher 
revolution speed than that generally recognised 
should be considered equally suitable in the case of 
the steam engine. 

How important are the savings which can be made 
under the three heads mentioned—weight, space 
and cost—will be seen in the table on page 275, where 
an increase in revolutions of 29 per cent. in the case 
of the Blackstone engine gives a saving in space of 
about 30 per cent., in weight of roughly 30 per cent., 
and in cost of some 25 per cent. It is true that these 
differences may not be entirely due to the increase 
in revolutions alone, and that they may depend 
to some small extent on differences in design, out- 
put, &c., and on the difference in cost between a 
reversing gear, which is an integral part of the 
valve motion, and one which is independent, but 
the figures will serve as some indication of the point 
we wish to urge. - Again, an increase in speed of the 
80 brake horse-power compound steam engine would, 
within limits, increase the horse-power almost in propor- 
tion. This could be obtained bythe simple addition of 
a belt-driven fan, which would not increase the con- 
sumption per horse-power appreciably, and would 
only increase the cost and weight by an infinitesimal 
amount, the bearing surfaces allowed being ample 
for a considerably higher horse-power. On this basis 
therefore, our figures are taken, and they are, we think, 
exactly comparable. We give in the article our 
easons for the adoption of the three particular sizes of 
engine upon which we make our comparison. There 
are various intermediate grades which we should have 
liked to be able to deal with, but as we could not give 
the figures we preferred to omit them altogether. 
We may say here, however, that it is probable that 
for engines smaller than 14 brake horse-power the 
petrol engine will be smaller, lighter and cheaper to 
buy than the steam engine, but petrol cannot compare 
with coal in cost of running ; paraffin brings the two 
nearer together. So, too, in the higher powers, 
petrol could hardly be considered for commercial 





work except, perhaps, in such cases as a ferry service, 
where stops are of long duration and the stand-by 
losses great. Otherwise it is probable that the deduc- 
tions we draw hold: good over a very wide range of 
powers. With regard to the figures given by the various 
builders, the weights, prices and spaces occupied cover 
as far as possible exactly the corresponding parts in all 
cases, and may be taken to be the ordinary practice 
of the builders named; particulars from other 
makers might cause some variation in the figures, 
but it is doubtful if they would affect the results 
appreciably. It would hardly have been practicable 
to take an average of a number, as it would have added 
to the reader’s difficulty in arriving at. a conclusion 
as to the exact particulars included in the comparison. 
With regard to the figures given for consumption, 
these are in some cases, such as the 14 brake horse- 
power steam engine and the 14 brake horse-power 
Parsons engine, a good general working aver- 
age; special skill would no doubt be able to show 
some reduction in each case, but it is the average 
result in practice that should be taken. The figures 
given for the 80 horse-power oil engine are probably 
bench test figures, and might be slightly exceeded in 
practice, though it is uncertain how much owing to 
the difficulty of determining the shaft horse-power 
of the engine when in the boat. The figure given for 
the steam engine is what would be obtained in actual 
running. In the big class the coal consumption 
represents an average of actual practice based upon 
a good quality of coal, while the 5.5 tons per 
twenty-four hours for the Nederlandsche Fabriek 
engine is the guaranteed consumption of the main 
engine and engine-room auxiliaries on the ship now 
under construction. The deck auxiliaries are not 
included ; they are worked by steam from a boiler 
heated by the exhaust gases. The M.A.N. engine 
includes all the engine-room auxiliaries. As we 
state in the article, a number of points upon which 
comparison could be made are not dealt with, 
as they cannot be put into figures, but our views can 
be ascertained on reference to the articles mentioned 
above. The saving in cargo space is, of course, 
largely dependent on the radius of action between 
bunkering which it is desired to obtain, and can be 
shown to be more than we have stated if the four 
days or the seven days which we have arbitrarily 
taken be increased. With the same size of ship, 
apart from displacement, the cargo space could be 
further increased in the oil-engined ship, as the fuel 
tanks could be arranged largely so as to fill space 
which would otherwise not be occupied. 

From a cursory inspection of the table on page 275 
it would almost look as if the doom of the four-cycle 
engine were sealed on account of its high initial cost, 
though some allowance must be made in the cases 
quoted, as the four-cycle engine has six cylinders, 
while the two-cycle engine has only three. the six 
cylinders being required for the sake of starting. 
On the figures given it would certainly take over ten 
years’ continuous running before the saving in fuel cost 
would make up for the difference in first cost between 
the two-cycle and the four-cycle engine without con- 
sidering interest. When this is paid off, however, th - 
four-cycle engine would continue for the rest of its life 
to show a saving in fuel costs of £1 7s. per day, or, 
say, £250 a year, depending on the number of days at 
sea—no negligible item. We think, however, that 
with the advent of more severe competition and per- 
haps some changes in design or methods of manu- 
facture the cost and probably the weight, of the four- 
cycle can probably be reduced more than that of the 
two-cycle, so that the difference will not be so pro- 
nounced, and perhaps eight years might see the differ- 
ence in mere first cost wiped out. There will, of 
course, also have to be some sort of a debit and credit 
account drawn up to allow for the increased dis- 
placement due to the extra weight of the four-cycle 
engine less the decreased weight of fuel for an equal 
radius of action, but as the four-cycle engine builders 
do not seem to have attempted weight-reduction 
up to the present, whereas the two-cycle builders 
have carried it to great’ lengths, this will be a 
diminishing quantity: The actual figures can only be 
arrived at when the radius of action is known, but for 
all reasonable bunkering it would be largely in favour 
of the two-cycle type. The comparative values of 
cargo capacity and fuel consumption could only be 
pronounced upon by a knowledge of the circumstances 
of each particular case. At all events, the aged four- 
cycle engined ship might prove more saleable than the 
corresponding aged two-cycle engined ship—quite an 
important consideration to have in view. Besides 
this, the four-cycle engine is to-day more of a proved 
success at sea in what may be called big powers 
than the two-cycle engine, judging by the Vulcanus 
and the Selandia, as compared with the smaller 
examples to be seen afloat in Western Europe at any 
rate. We do not propose here to attempt to make 
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any comparison between double-acting and single- 
acting engines, but the figures given show that there 
is surprisingly little to be gained in weight or 
cost by the use of the former. We believe that 
it is claimed that one man is sufficient to look after an 
1100 horse-power Diesel engine where the lubrica- 
tion is automatically provided for, but we do not think 
that the digtates of common prudence would sanction 
the presence of less than two men below at sea, owing 
to the possibilities of accident or illness, which might 
result in grievous disaster to the ship, and we have 
therefore allowed for two men, while three would be 
the mimimum for the steam ship for firing, greasing, 
trimming, &c. 

We have in this article endeavoured to hold 
the scales evenly balanced between the two sys- 
tems, in order to arrive at a conclusion in a 
manner which shall satisfy us as to its absolute 
fairness, so that we may have no hesitation in placing 
the results before what is bound to be a very critical 
set of readers, and we have throughout preferred 
to eliminate as far as possible mere expressions of 
opinion which might be influenced by prejudice, and 
to confine ourselves to an analysis of actual facts. 
Though from a purely pounds, shillings and pence 
point of view the steam engine does not emerge in a 
very favourable light, we do not think that the publi- 
cation of these results will affect it prejudicially. 
Mechanical and commercial objections to the oil engine 
still exist and must still be considered, though, as we 
have previously stated, there is no reason why they 
should not eventually be overcome. Certainly no 
good can come from blinking the facts on either side, 
while a fuller knowledge of them cannot but do good 
and lead to more attention being paid to this import- 
ant subject, not only by shipowners and superintend- 
ing engineers, but also by those steam engine builders 
who have hitherto held aloof from actual participa- 
tion in this branch of industry. 


How to Cheapen Transport. 


On the 35rd of January a paper was read by Mr. 
A. W. Gattie, before the Institute of Builders and 
the London Master Builders’ Association, which is 
by no means without interest. Mr. Gattie has taken 
the supply of building materials of all kinds by rail 
to the Metropolis as hi: text; but he has found that 
the lesser has involved tie greater, and that a scheme 
for facilitating the distribution of bricks and lime 
must also include the transport of everything carried 
by rail, save humanity. We have much the usual 
criticism of existing methods; but the figures have 
been collected with more than the usual care, and are 
no doubt startling. That they need some correc- 
tion is probable. We may, however, accept 
them as being substantially accurate, without ad- 
mitting that matters can be improved in the way 
suggested by Mr. Gattie. There are now in the 
metropolitan district seventy-four goods stations, 
and communication is maintained between them by 
700 trains per day. In brief, Mr. Gattie proposes 
to substitute for these one “clearing house,” into 


which all goods trains should run to discharge 
and receive their loads. The site to be covered 
measures 1300ft. by 500ft. St. Paul’s Cathedral 


covers an area of about 1? acres, whilst the clearing 
house would cover an area of about 15 acres, or 
just about 83 times as much. Then again, St. 
Paul’s Cathedral contains about 9} millions cubic 
feet. The clearing house would enclose about 
124 million cubic feet, or about 13 times as 
much. There would, however, be eight floors in the 
clearing house, giving a combined area of 120 acres. 
For the transport of goods—everything, in fact, 


save coal and cattle, which are not affected by the | ; 
scheme—from one part of the clearing house to | t® construct the clearing house. 


another, elaborate machinery in the form of cranes 
and conveyor belting worked by electricity is to be 
employed. The ultimate distribution of the goods 
is to be effected by motor lorries. At this point it 
is well to say that our old friend the 25-ton wagon 
turns up, and everything is to be loaded in what 
Americans call “ knock down” skips, which when 
empty are packed so closely that the load for a whole 
train can be put in a single truck for return as empty. 
As the supposed train is to consist of seven trucks, 
six will have to return empty, and we do not quite 
see, this being so, what advantage will be gained by 
the use of skips. We do not think it is necessary to 
vo further into detail. 

The interesting portion of Mr. Gattie’s paper is 
the setting forth of the very small portion of the life 
of a railway wagon during which it is at work carry- 
ing a load. The demurrage is very heavy. Mr. 
Gattie gives various examples. Here is one :—-‘‘ Let 
us say that a truck-load of glazed bricks has come 
from Yorkshire. The truck itself would probably 
have been waiting empty on a siding in the brick 








factory for some days. It would be loaded by two 
men in about half a day, and in due course taken 
away by an engine, frequently shunted, and eventually 
brought to London. The journey would take about 
seventy-two hours, and you see the speed would be, 
for 200 miles, less than three miles an hour. Its 
detention would be, say, forty-eight hours, and nor- 
mally it would then go back, together with a multi- 
tude of other empty trucks, to the North of England.” 
The question is, would Mr. Gattie’s clearing house— 
or, indeed, any scheme which affects London alone 
—bring about an improvement ? There is no doubt 
something very taking in a proposal to substitute 
the electrical conveyor for an army of porters with 
barrows, but is the substitution feasible, and would 
it effect a startling economy ? How would the clear- 
ing house prevent the detention of a truck empty 
for some days at the brick works? The truth is 


that the waste of time and rolling stock is not entirely | 


due, or even largely due, to the railway companies. 
It is, in the main, the work of those being served. 
The use of separate skips is in no way new. Thus, 


the cross-Channel boats carry mails and passenger | 


luggage in skips, on deck, which are in turn carried 
in flat wagons. Here the railway companies have 
control and can do as they please. 


Several years 


ago the Great Eastern Railway Company was pressed | 
by the farmers along the line to reduce the charges | 
for the conveyance of agricultural produce of the | 


less bulky kind, such as grain and potatoes, to the 
London market. This the company was quite willing 
to do, provided the transmitters would provide at 
least half-truck loads. But the farmers would not 
even attempt to meet it. Then the company fitted 
certain trains with skips, four to a truck. A farmer 


could fill a skip, and when four were filled a truck | 
being ready was sent on, but the scheme came to | 


nothing. If a man were sending but a sack or two 
of wheat, he insisted on having a truck to himself, 
and then grumbled at the high rate. The truth is 


that the transport of commodities is by no means a | 


simple transaction. A great many interests are 
concerned, and even sentiment comes into play. A | 


transport. It has been shown that the total active 
life of a gun is a very short period of time, 
According to Mr. Gattie, 78 per cent. of the life of 
a wagon is occupied by detention and shunting; 
20 per cent. under repair, while only 1.87 per cent. 
of its time it is running laden. In the balance it is 
running empty. No doubt this seems very bad ; 
but, after all, it only means that there are apparently 
too many wagons, and that the capital invested in 
rolling stock is too large. We fail to see that this 
represents anything like the avoidable loss that 
Mr. Gattie would have us believe it is. The smaller 
the number of wagons, the shorter must be their 
lives. Finally, we may say, that while we hold 
that goods traffic might be worked with more economy 
than it is, we are convinced that little or nothing 
can be done without the co-operation of the public. 
| A system which has grown up and developed itself, 
taking more than half a century in the doing, is 
| bound to be in the main a survival of the fittest, 
and something in no way easy to improve by anyone, 
above all by an outsider—a man who has not. had 
many, or indeed any, years’ experience in the conduct 
of railway traffic. 





The Coal Trade Situation. 


WE venture to say that the gulf between the coal- 
owners and the miners’ leaders is still too wide to 
be bridged by negotiations on existing lines, and if 
these fruitless conferences are over-prolonged the 
trade and the nation will drift to panic, there will 
be panic legislation, and a panic settlement that 
will not last many months. Once more we pray 
that the facts be faced before it is too late. People 
who expected an eleventh hoar settlement without 
a strike, who when the strike came expected it over 
in a few days, who looked for an immediate settle- 
ment when the Prime Minister addressed the two 
parties separately, and again this week when he 
brought them face to face, were clutching at straws. 


| Owners and leaders had met face to face too many 


man will have a truck to himself rather than share it | 


with a rival, and so op. Indeed, when we come to 
consider the points which Mr. Gattie condemns, 
we find at every turn that he has failed to make out 
his case against the companies. Thus, for example, 


boxes every morning from Bristol to the great whole- 
sale drapers in Wood-street. They travel 100 miles 


times, and the points in dispute had been discussed 


too exhaustively before the Government intervened, 
and without success, to permit any well-grounded 
hope that the first breaths of intervention would 
blow away the trouble. This is an unusual dispute 


ale: : in an industry where the conditions are unique, and 
he criticises the transport of nine tons of empty | 


in twelve wagons, weighing 87 tons, representing | 
8700 ton-miles per day, or 2,610,000 ton-miles per | 
annum, which at ld. per ton-mile represent a total | 
of £10,000 a year, “ nearly all wasted on this train,” | 


and he goes on to say, “ Empty boxes should travel 
collapsed, or better with kindred goods from 
Bristol, such as shirts and collars, &c., instead of 
having empties travelling each way.” We may 
grant this; but how would the clearing house alter 
the trade practice of the Wood-street drapers ? 
It does not, by any means, appear that all modern 
arrangements for the conveyance of goods are the 


solution of difficulties which have grown up in the 
course of some fifty or sixty years. The weak point 
of all reform schemes of this sort seems to be the 
disregard which they show for the men who now 


control the traffic of our great railways. The 
very fact that so much is wrong should in- 
duce Mr. Gattie to inquire why it is wrong— 


a matter about which he is absolutely silent. 
For we cannot take seriously his assertion that it is 
due to the great age of a small percentage of directors. 
Lacking Aladdin’s Genii, it would not be easy 
No intimation is 
given as to the place were it is to be erected. All 
that we know is that it is to be placed in North 
London, and that access will be had by means of 
seven principal streets, such as Goswell-road, Farring- 
don-road, Old-street, &c. But it is of at least as 
much importance that the railways should get access 
and that on a very considerable scale. What the 
total cost will be Mr. Gattie has not told us. We 
fancy it would appal the stoutest financial heart. 
If we read Mr. Gattie’s paper with care, we find that 
there is no small difficulty in finding what is the 
precise mistake committed by the railway companies. 
So far as we gather, it lies in the use of numerous 
trains, numbers of porters with barrows, and much 
demurrage; but do all these mean a substantial 
loss of profit ? and even if they do, how can the clear- 


now that the trouble has gone so far, unusual methods 
must be adopted to settle it. We fear these repeated 
conferences, mostly in secret conclave, are doing 
little or no good. The only agency working towards 
a settlement is time. Time will bring the end of 
the strike ; but it will be an everlasting disgrace to 
leaders, owners and Government if they leave time, 
with all its agonies and tragedies, to effect a settle- 
ment. Other, quicker and better agencies must be 
brought into operation, though time is a_ useful 
ally up to a certain stage. 

On the point of time, however, we desire to call 


attention to the marked change already effected in 


one aspect of the dispute. A fortnight ago, and even 


° : | a week ago, the bulk of the men were clamouring for 
best possible, but it does not follow because we grant | 
this that Mr. Gattie’s scheme provides the best | 


the Federation wage schedules, the whole schedules, 
and nothing but the schedules. The leaders were 
powerless to negotiate upon anything less than the 
schedules. This week there is a soberer spirit. 
The men have had time to think and to talk among 
themselves. The tone of the conversation in mining 
centres to-day differs widely from that of a week 
|or two ago. There has been a disillusionment. 
The owners have not surrendered within twenty- 
four hours of the declaration of war, as so many of 
the men expected. The Government has not passed 
a Minimum Wage Bill within a week, as was anti- 
cipated. The mines have not been immediately 
nationalised and put in the hands of the Labour 
Department of the Board of Trade, as so many of the 
men foretold. The more intelligent of the miners, 
who tried to stop the strike movement, who dared 
to vote against the strike in spite of the open ballot, 
and whose advice was laughed to scorn by their more 
bellicose mates, are now beginning to be listened to, 
and it is now realised by more than a few that the 
minimum wage may prove a curse rather than a 
blessing. Of this there is abundant evidence, not 
only available for those who move about among the 
men, but for those who will scan the correspondence 
columns of some of the provincial newspapers. Many 
of the miners are sending letters to the Press con- 
firming the view that they stand to lose more than 
|they can gain, that the Federation is overloaded, 
| and that there has been misleadership. This change: 





ing house help them? Mr. Gattie wants quick | tone jg significant, and if owners and Government 
unloading, but that is a matter settled by the con-| wij] duly note its significance, and act accordingly, 


signee, not by the railway company alone. 


/we may have a permanent, satisfactory settlement 


But while we may criticise Mr. Gattie’s methods, within a fortnight from now. 


we cannot help commending his statistical state-| 
ments to the attention of those interested in railway | at the moment, and one of these we venture to recom- 


In our opinion there are two practical courses open 
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mend. The men may be got to work almost imme- 
diately by the owners offering full concession of the 
Federation’s demands as laid down in the various 
district schedules, and leaving the question of safe- 
guards against shirking over for consideration here- 
after. The men—or most of them—would return to 
work thinking they had won a great victory, and peace 
would reign for a time. Here it must be observed 
that the minima demanded are, in most cases, 
actually below the average earnings without the 
minima. The owners, under stress of circumstances, 
could concede these demands, effecting the necessary 
adjustments afterwards. By the universal adoption 
of the “ butty ” system, by the abandonment of a 
few of the least profitable seams, by the introduction 
of more mechanical cutters, by the elimination of 
aged and infirm and indolent men, and a levelling 
down as well as up to the minimum wage, an increase 


in the average labour cost per ton could be avoided. | 


These adjustments would solve the difficulties so far 
as the general position of coalowners and consumers 
isconcerned. The only drawback—the only danger— 
involved is that the miners would discover that their 
victory was an empty one, that’ they were worse off 
with the minimum than without it, and that trouble 
would soon break out again—unless, of course, means 
were adopted to prevent it. 

The other course—in our opinion, the better course 
—would be for the Government to compel the coal- 
owners and the miners to state fully and publicly 
their respective cases, and formulate the terms they 
are prepared voluntarily to concede on the one side 
and accept on the other, together with memoranda on 
the points; then have a secret ballot of every mine 
worker in the country, union and non-union, con- 
ducted by the Board of Trade, and we will be bound 
that there would be a majority for returning to work 
on the owners’ amended terms. In spite of the open 
ballot and all that it meant, a hundred thousand 
union men voted against a strike; vast numbers of 
those who voted in favour did so under pressure ; 
many more voted in the belief that an overwhelming 
majority would impress the owners to such an extent 
that they would yield without a strike. If another 
vote—a secret vote—a vote of all the workers—could 
be taken next week, in the light of the experience and 
disillusionment of the past fortnight, peace, we believe, 
would be established. 


The Navy Estimates. 


“No new works of great magnitude are proposed 
for the coming year.” This sentence appears with a 
specific meaning in the Navy Estimates for 1912-13, 
which were issued on Tuesday last, but it may be 
equally well applied to the whole programme. It has 
no features of outstanding interest ; it is, if one may 
so put it, a humdrum programme. We do not wish 
it to be understood that we think any the worse of it 
on that account. Commonplace is often only the 
equivalent of common sense, and in this case we 
believe it to be so. The programme includes four 
big battleships—it could do no less—and there is 
probably no need to do more if other countries do not 
accelerate or change their building plans. If that 
should happen then, says the First Lord, we shall 
bring forward supplementary estimates for men and 
money. This is simply repeating the “ contingent 
battleship ” idea, for which not a little is to be said. 
In the present state of competition a wise flexibility 
of programme is a thing much to be desired. If Mr. 
Churchill had nailed himself down hard and fast to 
four battleships a torrent of criticism would have 
overwhelmed him. But his speech at Glasgow had 
prepared the country for a wiser course, and it will see 
with pleasure that he is adhering stoutly to the atti- 
tude he then assumed. Little Englanders will no 
doubt rail against him ; to them he can throw the sop 
of a million or so less expenditure on new construction 
this year than last—-£13,971,527 against £15,063,877 
—if—it is an “IF” in capitals—other Powers 
adhere to their present programmes. 

We have said that the Estimates have no feature 
of outstanding interest. That is true, but it must be 
tempered by the admission that the “ eight light 
armoured cruisers ” which appear in the programme 
do attract the attention. They may be simply the 
ordinary unarmoured cruiser of high speed, but it is 
more probable from the form of the expression that 
they are improved scouts. Many. admirals have 
clamoured for years for more “ eyes,” and it looks now 
as if they were to get them. But this is all surmise, 
and we must await the definite information which Mr. 
Churchill will give in the House on Monday. The 
remaining items are twenty destroyers, which are to 
be begun at once, submarines to a number not stated, 
and subsidiary craft. There is no mention yet of the 
motor ship, and not a word about the new airship or 














Navy aeroplanes. Hitherto the Navy work with 
flying machines has been rendered possible largely by 
the generosity of a private individual, but it was under- 
stood that in the near future the Admiralty would pro- 
vide the necessary funds. There is no explicit refer- 
ence to that effect in the Estimates, and again we 
must wait for the First Lord’s speech. Finally, it 
remains to be said that nearly half a million is to be 
spent on “ works,” particularly those at Rosyth and 
Portsmouth, where “ the contractors must earn very 
large sums if they are to complete the works within 
contract time.” From this brief review of the pro- 
gramme, of which fuller particulars will be found on 
page 273, it will be readily gathered that there is 
nothing sensational about it. 
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Framed Structures and Girders : Theory and Practice. 
Vol. J., Stresses, Part I. By Edgar Marburg. 
New York: McGraw-Hill Book Company, 239, 
West 39th-street ; London: 6, Bouverie-street. 

Tus is the first of the three volumes which the author 
proposes to devote to his subject, and deals entirely 
with the statics of the simpler structures. Various 
methods of determining the reactions and bending 
moments produced in structures in equilibrium under 
the action of the external forces are very fully dis- 
cussed, and in the cases of structures subjected to 
variable loads the conditions of loading which pro- 
duce maximum reactions and bending moments are 
completely determined The second volume is to 
be devoted to similar consideration of more compli- 
cated structures, and the third to the subjects of 
design, details and erection. The work is thus 
similar in scope and arrangement to the last edition 
of Johnson, Bryan and Turneaure’s well-known 
treatise on ‘‘ Modern Framed Structures,’ and is 
characterised by simplicity of expression and a 
clearer notation than one is accustomed to from 
American authors. Bulky text-books devoted to 
an analysis of the stresses in roof and bridge trusses— 
for these structures practically monopolise the author’s 
attention—are a natural product of a country in 
which the design of large span lattice girder bridges 
are matters of every-day occurrence. We are more 
accustomed to consider the subject adequately 
treated in one section of a work on applied mechanics, 
or in a chapter or two of a book on structural engi- 
neering, but notwithstanding this, there are few pages 
in Mr. Marburg’s book that we have felt inclined to 
skip, and the interest of this expansive treatment 
depends on the fact that the work is slowly built up 
from purely first principles, while each problem pre- 
sented is approached from various points of view. 

As to the subject matter of the book itself we can in 
general attempt only a brief survey and enlarge on 
a few points which appear to possess peculiar interest. 
Definitions, including some very useful paragraphs on 
“resilience,” and the equilibrium of forces receive 
attention in the first two chapters, and these are 
applied in Chapter IIT. to the determination of reac- 
tions in structures with one, two, or three supports, 
as in the three-hinged arch. “Shears and Bending 
Moments in Simple Beams ”’ are determined in Chap- 
ter IV., and a point of interest here is the preparation 
of a novel moment table for Cooper’s E-60 loading, 
of which considerable use is made in the determination 
of reactions and bending moments for live load in 
subsequent chapters. Two loose copies of this table 
are included with the book. Each consists of a 
scale diagram of two 213 (American) ton engines of 
the ‘‘ Consolidation ” class, giving under each wheel 
load the moments of any series of consecutive wheel 
loads in front. The sums of the wheel loads and the 
spaces in the various series are also given, and from 
these quantities, reactions, shears and _ bending 
moments are readily ascertained. In Chapter V. 
the laws of equilibrium are applied to determine the 
stresses in trusses, and various methods of treatment 
are described for the two cases of concurrent stresses 
and non-concurrent stresses. One of the most 
useful features of the general investigations devel- 
oped in this chapter are the definitions of the cri- 
terion for redundancy and other limiting conditions 
which determine whether a complete solution of any 
particular problem is possible. ‘‘ Roof Trusses ”’ 
are considered in more detail in Chapter VI. The 
author discusses very fully the effect of wind pressure 
on roofs, and determines the normal pressure from 
Hutton’s and Duchemin’s formule based on their 
experiments with thin plates. Duchemin’s results 
are the higher, and these are adopted in work- 
ing out the stresses in a Pratt truss. Although 
extensive reference is made to the experiments of 
Kernot, Irminger and Stanton on model roofs, and 
to actual cases in practice, which have shown the 
effect of suction on the leeward side to be greater 
than the normal pressure on the windward side, the 
author considers that these experiments were con- 
ducted on too small a scale to admit of deductions 
which could be applied to practice, and beyond refer- 
ring to the necessity of designing members where 
necessary to be capable of developing compressive 
as well as tensile resistance, makes no use of these 
valuable results in the otherwise exhaustive analysis 








of the stresses in a Pratt roof truss, included in this 
chapter. 

It must be admitted that this attitude is in 
accord with general practice, but it is surely a 
matter for regret that the results of careful experi- 
menters are not more readily accorded the only true 
measure of appreciation, namely, the application of 
the principles logically deduced from their experi- 
ments to practical design. As the author has referred 
to instances in which the effects produced by excessive 
wind pressures have confirmed the results of the small 
scale experiments, we are inclined to think an investi- 
gation of the stresses due to wind pressure based on 
Irminger’s or Stanton’s results would have proved 
of great value. The author expresses the hope that 
the book may prove useful not only as a text-book 
but as a work of reference, and the detail investiga- 
tion of the interdependence of the stresses due to 
wind pressure, in the members of a Pratt roof truss 
and in the columns upon which it rests, when the ends 
of the columns are fixed in various ways, as, for 
instance, by knee braces connected to panel points 
in the truss, is one instance of the value of this volume 
to the practical designer for purposes of reference. 

In Chapter VII.‘ The Stresses in Bridge Trusses 
with Horizontal Chords” are analysed in the same 
complete way. For dead load stresses exact and 
approximate methods of coefficients are described, 
and as the coefficients for various types of truss are 
given, the reader is able to see exactly what degree of 
error the approximate methods entail, and has a 
useful guide to making similar computations to suit 
other cases. In connection with live load stresses 
use is made of the moment table for finding the posi- 
tion of loading to produce maximum stresses and the 
value of the moments. A particularly useful feature 
for the practical man is the discussion of the stresses 
in counter braces under various conditions. “* The 
Stresses in Bridge Trusses with Inclined Chords ” 
are determined in Chapter VIII. by the method of 
moments and the graphic method. An interesting 
break is made at this point by the introduction of a 
chapter dealing in an historical manner with the 
development of the bridge truss, and the author then 
proceeds to determine by various methods the 
‘** Stresses in Bridge Trusses with Sub-panels.” The 
determination of moments and shears by graphic 
methods is discussed in Chapter XI., and use is made 
of a load and moment chart, which is a graphic repre- 
sentation of the moment table, and also of influ- 
ence lines, and as regards its advantages and 
limitations this method is compared with those 
described in the earlier chapters of the book. 
Some of the complications arising from ‘‘ Skew Bridges 
and Bridges on Curves” are dealt with in Chapter 
XII. In the general solution for a skew through 
bridge with two Pratt trusses, which is described as 
a frequent design, the end panels are made of different 
lengths, and to keep the portals in a plane the end 
posts are built to the same inclination, which means 
that the end verticals become slightly inclined. This 
unsymmetrical structure is far from pleasing to the 
eye, and we are inclined to think such a bridge would 
only be tolerated in this country as an unavoidable 
exception and not as the general rule. Extracts from 
various specifications defining the magnitude of the 
lateral forces to be assumed in designing lateral 
bracing are given in Chapter XIV., and the stresses in 
the members of various types of portal bracing 
are very fully analysed. The “Stresses in Viaduct 
Towers’ are determined in Chapter XV., and the 
deformation or deflection of trusses forms the subject 
of the last Chapter XVI. This first volume covers 
538 pages, and is clearly illustrated, and we can con- 
fidently recommend it as a comprehensive and lucid 
survey of the various methods of determining the 
stresses in the simpler framed structures and their 
derivation from first principles. 
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ELECTRIC ROLLING MILLS AT MIDDLES- 


BROUGH. 


At the Britannia Works, Middlesbrough, of Dorman, 
Long and Co., Limited, are to be seen three electrically 
driven reversible rolling mills, all of which are excellent 
examples of the most modern practice. It may be recalled 
that in THE ENGINEER of September 25th, 1908, was 
published a detailed illustrated description of & new 16in. 
mill established by Dorman, Long and Co. three and a-half 
years ago for rolling sections larger than those previously 
rolled in their guide mill, and smaller than those previously 
rolled in their large mills. It will be remembered that 
this plant, the electrical equipment of which was carried 
out by the Electrical Company, Limited, using the experi- 
ence and material of its allies, the Allgemeine Elektricitiits 
Gesellschaft, of Berlin, was one of the most interesting 
features which came under the observation of the members 
of the [ron and Steel Institute at the meeting held at 
Middlesbrough in the autumn of 1908. Later Dorman, 

















Fiz. 1—-ROLLING MILL MOTOR CONTROLLER 


Long and Co. decided to put down on an adjoining site 
a 28in. cogging mill, in which small ingots could be cogged 
down into blooms, to be afterwards rolled into sections 
in the 1]6in. mill. 

For driving this 28in. cogging mill the motive plant has 
been supplied by the British Thomson-Houston Company, 
Limited, of Rugby, and a contract was also given to 
the British Westinghouse Flectric and Manufacturing 
Company, Limited. for the electrical equipment of one 
14in, roughing mill and one llin. finishing mill. The 
electrical equipment of the cogging mill has been designed 
to reduce mild steel ingots 12in. square and weighing ap- 
proximately 1 ton each to billets 3in. square at the rate 
of 15 tons per hour. 

The mil! itself consists of one stand of rolls and one pair 
of pinions directly connected to the shaft of the driving 
motor by a special sleeve coupling designed to avoid the 
transmission of any severe thrust to the shaft and bearings. 
The motor, which is shown on page 278, is capable of 


giving continuously an output of 1200 brake horse-power | 


at a speed of 70 revolutions per minute and a maximum 
torque corresponding to an output of 3600 brake horse- 
power at the same speed. It is fitted with commutating 
poles and a special compound winding, and arrangements 
are made whereby the speed can be raised to 90 revolutions 
per minute for the lighter and longer passes. The bearing 
at the driving end is 14in. diameter and 2Sin. long, and that 
at the commutator end 12in. diameter by 24in. long, 
and, although they are arranged for forced lubrication, 
it has been found in practice that this is not necessary. 
the oiling rings alone being quite satisfactory and suffti- 
cient. 
Current is supplied to the mill motor by a special 
reversible continuous-current generator, which forms part 
of the fly-wheel equaliser set shown on page 278. 
generator, which is capable of giving continuously an out- 
put of 1000 kilowatts at a pressure of 400 volts. is coupled 
direct to a three-phase induction motor of the slip-ring type 
designed for a continuous output of 950 brake horse-power 


at any speed between 400 and 450 revolutions per minute | 


when supplied with current at 2750 volts and 40 eycles 
per second. Both machines are mounted on a heavy 
cast iron base plate, with three self-aligning, self-oiling 


hearings, and are connected to the fly-wheel shaft by a | 


reversible flexible coupling fitted with steel springs in 


place of the usual leather-covered pins or wooden blocks. | 


Control] of the mill motor is effected entirely by regula- 
tion and reversal of the current in the shunt windings 
of the generator field, thus eliminating rheostatie Josses 
and making possible the restoration to the fly-wheel of 
the energy stored in the rotating parts of the mill motor 
and mill. During the early part of each pass the generator 


is called upon to supply a very heavy current at an exceed- | 
ingly low voltage, and towards the end of the pass it has | 


to receive the large braking current required to bring the 
motor quickly to rest preparatory to zeversal. 

Both from the electrical and mechanical points of view 
the conditions are extremely severe, but thoroughly satis- 


factory operation was ensur2d by the application of com- | 
pensating windings and commutating poles, and special | 


attention to the design of the brush gear, which is most 
rigid and substantial in construction. 
will carry currents up to 9000 ampéres without any signs 
of sparking. The induction motor of the fly-wheel set 


is capable of exerting not less than two and a-half times 
its normal torque, and is arranged so that the stator may 
be moved along the base plate until it is quite clear of 
the rotor should repairs to either be necessary at any 
time. 

The fly-wheel to which these machines are coupled has 


The | 


The generator | 





la weight of 30 tons and a peripheral speed of approxi- 
|mately 310ft. per second. It is composed of a central 
dise with a heavy ring on each side to form the rim, the 
three parts being securely riveted together. This construc- 
tion ensures the most effective disposition of the material 
and the maximum moment of inertia. The fly-wheel 
| is mounted on a solid steel shaft provided with two self- 
| aligning bearings arranged for oil ring and forced lubrica 
tion, and provided with duplicate systems of pipes and 
passages for the cooling water. In order to reduce the 
| windage losses as far as possible, the fly-wheel is com- 
| pletely enclosed in a close-fitting steel casing 

In case of eMergency. the whole fly-wheel set can be 
brought to rest in less than two minutes by the use of the 
special brake provided with , compound levers and 
water-cooled cast iron brake blocks. The brake blocks 
are mounted on special spring supports, so that their 
| application may not cause the slightest jarring or chatter- 
ing. A barring gear of the self-releasing type, driven 
by a 15 horse-power compound-wound variable speed 
motor, is provided for turning and starting the fly-wheel 
set. The use of this barring gear makes it possible to 
| start the set with considerably less than the normal full- 
|lond current. It is mounted on an independent sole 
| plate, and can be removed and used for driving the mill 
| motor should it be necessary to true the commutator. 
| The current for the barring motor is supplied from the 
| exciter for the mill motor and yenerator at # pressure of 
| 220. volts. 
| 
| 
| 
| 
| 





It is interesting to note that, although 100 ampéres 
are required to set the gear in motion, a very much smaller 
current, viz., 20 ampéres, suffices to keep it running. at 
@ maximum speed of 30 revolutions per minute. Current 
| for the excitation of the generator and mill motor is sup- 
| plied by the special three-unit exciter set shown on page 
|278. This set includes an ordinary compound-wound 
| continuous-eurrent generator for supplying the current 
| to the shunt fields of the mill motor and the generator 

of the fly-wheel set, and a special series exciter, the field 

coils of which are connected in the main cireuit, both 

coupled to a 75 horse-power 440-volt 40-cycle three-phase 
| motor with short-circuited rotor. 
The special series exciter supplies current to cumulative 
coils on the mill motor and differential coils on the gene- 
rator in almost exact proportion to the current flowing at 
} the instant in the main circuit, and effectually prevents 
| such large rushes of current as might oceur were both 
| machines simply shunt wound. Thus a sudden increase 

of load on the mill motor, due, for instance, to the rolls 
| biting the ingot and tending to increase the current in 
| the main circuit causes the speed of the motor to decrease, 
| and renders available the energy stored in its armature. 

The general effect is to prevent large rushes of current 
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Fig. 2-DiIAGRAMMATIC SKETCH OF 


which would otherwise occur either in the normal working 
| of the mill or through careless manipulation of the con- 
| troller, and cause annoying delays by opening the main 
circuit breaker ; incidentally, the operation of the motor 
is exactly similar to that of a steam engine, inasmuch 
jas the entrance of the material into the rolls causes a 
slight decrease of the speed, which indicates to the driver 
| the correct instant for moving the lever towards the full 
running position. 

Somewhat similar results could have been obtained 
with a shunt-wound mill motor and generator by designing 
the equipment for a large voltage drop, that is, for a high 
ohmic resistance, but it would have been less economical 
and efficient, although cheaper as regards capital cost. The 
alternative of using the main current directly in the series 
windings of the mill motor and generator is quite imprac- 
| ticable on account of the necessity for reversing the motor 
| connections and the very large currents that would have 

to be handled, whereas the use of the special system of 
| excitation described makes it possible to reverse the 


| necessary connections by means of four small contactors 
or electrically operated switches contained in a small box 
mounted under the driver’s platform. 

The whole of the control—starting, regulating and revers- 
ing—is effected by a tramway type controller fixed on the 
driver’s platform and provided with one lever only. The 
general arrangement of the controller is shown in Fig. 1, 
and is such that the contacts and fingers are all easily 
accessible and renewable at small expense. There are 
separate barrels for regulating and reversing the generator 
field, regulating the excitation of the mill motor, where 


Controller 


Series Field . 
\ 






specially high speeds are required, and controlling the 
reversing switches for the mill motor cumulative field coils 
respectively. The necessary resistances are all contained 
in one frame, with a sheet iron cover and expanded metal 
sides which is mounted on the driver’s platforrh, as also 
is a substantial cast iron instrument pillar carrying an 
ammeter to indicate the current taken by the mill motor, 
and two speed indicators—one for the fly-wheel equaliser 
set and the other for the mill motor—as well as a small 
switch by means of which the main circuit breaker may be 
opened instantly in case of emergency. 

The mill motor can be reversed from the normal full 
speed of 70 revolutions per minute in one direction to full 
speed in the opposite direction in about four seconds, 
which is quite quick enough for all practical purposes, 
especially in view of the fact that in a large proportion of 
the passes the full speed is never attained, and that in the 
initial passes it is not possible to reach even one-half of 
the normal speed. Had it been necessary a greater speed 
of reversal could have been obtained by introducing in 
the field circuit of the generator sufficient non-inductive 
resistance to reduce the time constant to a suitable value. 
Such a course would, however, have necessitated the use 
of a much heavier exciting current and would have been 
objectionable not only on account of the increased losses 
due to the presence of the resistance, but also because of 
the necessary increase in the power required for accelera- 
tion and retardation. 

The main switchboard for the fly-wheel set and mill 
motor, which is seen on page 278, is of the steel plate type, 
with all switches, circuit breakers and fuses mounted 
behind the panels, so that there is no live metal exposed 
and no possibility of the attendant receiving shocks during 
the performance of his ordinary duties. The incoming 
feeder panel is equipped with a triple pole oil break switch 
with overload trip coils and an indicator for maximum 
demand during one hour, as well as an integrating watt 
meter, the readings of which are carefully logged at the end 
of each shift. The panel for controlling the induction 
motor of the fly-wheel set carries a triple-pole oil break 
switch with overload and low-voltage release attachments, 
which is interlocked with the liquid starting and slip regu- 
lating rheostat in such a manner that it cannot be closed 
unless the latter is in the starting position. Instruments 
are provided for indicating the current, voltage, frequency 
of supply, and the speed of the motor generator. Another 
panel is provided for controlling the 75 kilowatts trans 
former which supplies current to the exciter set, as well as 
panels for controlling the various field circuits, the barring 
gear, and the mill motor. Protection against excessive 


overloads on the mill motor and generator is afforded by a 
circuit breaker mounted on the mill motor control panel, 
and so arranged that 


the connection between the two 
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CONNECTIONS OF FLY-WHEEL SET 


machines cannot be maintained unless the motor field is 
fully excited. In case of emergency this circuit: breaker 
may be opened by the use of the small switch on the driver's 
instrument pillar. 

A novel feature of the new mills is the general use of 
induction motors of the slip-ring type, not only for driv- 
ing the cranes, skids, saws and shears, but also for the ardu- 
ous and exacting work of driving the live roller tracks, 
For the latter purpose about twenty motors have been 
supplied by the British Thomson-Houston Company, 
together with tramway type controllers and cast grid 
resistances. ‘These motors, which are made with specially 
heavy frames, shafts and bearings, are capable of giving 
continuously an output of 20 horse-power at 460 revolu- 
tions per minute, and of exerting not less than four and 
a-half times their normal torque for short periods. 

Standard motors by the same makers are used for driving 
the hot saws, but for the heavy billet shears between the 
cogging and finishing mills a special enclosed slip-ring 
induction motor is used. This machine is of the totally 
enclosed pipe-ventilated type with internal blower, and is 
designed for a continuous output of 75 horse-power at 
580 revolutions per minute. The air inlet is directed 
downward and is provided with gauze protecting covers. 

The control of all the circuits supplying currents to the 
numerous auxiliary machines is effected by the switch- 
board seen on page 278. This is also of the steel frame 
type, with all live parts mounted behind the panels and 
having all oil break switches and circuit breakers fitted 
with overload and low-voltage release devices. In Fig. 2 is 
shown diagrammatically the connections for this rolling mill 








Marcu 15 











Fig. 3 


equipment, aud the scheme has been patented by the 
British Thomson-Houston Company, Limited, 

As mentioned above, the electrical equipment of the 
I4in. roughing mill and the llin. finishing mill has been 
supplied by the British Westinghouse Electric and Manu- 
facturing Company, Limited, and in Fig. 5 is given a 
diagram of the connections of this plant. The roughing 
mill consists of a three-high stand of I4in. diameter, 


{ft. Gin. long rolls, whilst the finishing mill con- 
sists of a three-high stand of Ilin. diameter, 


2ft. 6in. long rolls, and two two-high stands of Llin. 
diameter, 8jin. rolls. A speed variation beyond what is 
required to make the fly-wheel give up its kinetic energy 
was not considered necessary, and an induction motor was 
directly coupled to the supply, which is alternating cur- 
rent three-phase, 2750 volts, 40 periods. 

The finishing train, on the other hand, has been arranged 
for speeds varying from 175 to 425 revolutions per minute, 
and to obtain this a shunt-wound direct-current Westing- 
house motor of 800-2000 brake horse-power has been 
directly connectéd to the rolls without the interposition 
of a fly-wheel, and the alternating current is converted in 
a rotary converter. The regulation is effected partly by 
varying the alternating-current voltage in a regulating 
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are connected to the mills the speeding up requires 


time, 





Fig, 4—DIRECT 


On iills with fly-wheels the forces occurring in the rolls | 
are obscured, as even with electrically driven mills the | 
instruments indicate only the energy which the motor | 
gives out, whilst the energy which the fly-wheel gives out | 
| increase of load, and so enabling the fly-wheel to assist in 


is not shown at all. It is a recognised fact that, although 
the highest stresses in the rolls occur generally in the first 
pass, yet the ammeters show only very light loads on the 
motor, the reason for this being that the bulk of the energy 
is supplied by the fly-wheel. 
rolling of steel billets, 5in. by 5in. by 6ft., into angles 2}in. 
by 2$in. by 4in., at the rate of six tons per hour. The 
roughing stand is equipped with a 350-700 horse-power 
570 revolutions per minute Westinghouse slip-ring induc- 


The heaviest work done is the | 


tion motor, which drives the mill by means of twelve lin. | 


ropes. The rope pulley on the mill shaft runs at 150 revo- 
lutions per minute, and the rope fly-wheel has a diameter 
of 12ft. Gin. and a weight of 16 tons. The rotary converter, 
which is a six-phase machine, is rated at 600 kilowatts, 
40 periods, 400 volts, 480 revolutions per minute, the 


transformer having a similar rating and transforming from | 


three-phase 2750 yolts to a six-phase current at a voltage 
suitable for the rotary converter. An auxiliary trans- 











CURRENT MOTOR AND SWITCHBOARD 


two rheostats, one for the rotary converter and one for the 
mill motor.’ For starting the roughing mill induction 
motor a liquid resistance is provided, which is short cir- 
cuited on the moter reaching full speed. There is also a 
permanent metallic resistance in the secondary circuit, 
which permits of the motor slowing down slightly with 


meeting the peak loads and particularly equalising the 
demand for current on the supply mains. The direct 
current motor driving the finishing mill is also started up 
by means of a liquid starter, this being short-circuited when 
the motor has reached full speed by the single-pole switch 
on the main switchboard already referred to. The two 
motors, the rotary sub-station, and the switch control 
gear are all arranged within a building measuring only 
16ft. by 5lft. The disposition of the machines may 
appear somewhat crowded, but apart from the fact that 
such an arrangement is really an argument in favour of the 
electric driving of roughing mills, from the point of view of 
economy, it was a condition of the contract that all the 
electrical plant should be got into the existing space, thus 
making the lay-out different from what would perhaps 
have been the case had unlimited space been available. 
1t is obvious that considerable modification would have 
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Fig. S—DRIVING ARRANGEMENTS OF THE 


transformer and partly by shunt regulation in the rolling 
mill motor itself. The shunt motor is coupled directly to 
the finishing train without the insertion of either a fly- 
wheel or even an elastic coupling.. Several advantages 
are said to accrue from the omission of the fly-wheel, one | 
being that the rolls not being connected to a fly-wheel | 
are less liable to break. Further, in case of overload the | 
circuit breaker comes out, resulting in an almost instan- 
taneous stopping of the mill ; and as there is no fly-wheel 
energy to discharge there is little possibility of any destruc- 
tive work being done. The friction losses are substan- 
tially reduced owing to the ease with which starting and 
stopping can be effected at a moment’s notice. A 
further reduction of the friction losses is due to the fly- | 
wheel losses being eliminated. 

In mill installations without fly-wheels switchboard | 
instruments indicate directly the total energy required | 
for the passes, and a knowledge of the power | 
required for each pass 


is conducive to an increased 
output, as it may result in a decrease in the number 
of passes. The output can be further increased by 
regulating the speed of the motor in such a way that | 
the speed is increased as the sections grow smaller. The 
mill without fly-wheel will instantaneously respond to the | 
field regulator, but, on the other hand, where fly-wheels | 


14in. ROUGHING MILL AND THE 


former for the starting motor of the rotary converter is 
also provided. These machines are controlled by a three- 
panel black enamelled slate switchboard. One panel 
controls the high-tension alternating current to the main 
and auxiliary transformers, the two oil switches being 
interlocked so that the starting motor switch is opened on 
closing the main switch. No switchgear is interposed 
between the low-tension side of the transformer and the 
slip rings of the rotary converter, the machines being 
started up by switching in the starting motor transformer, 
and synchronising when in step by the high-tension side 
of the main transformer. This panel is also provided with 
an ammeter, a power factor meter, an integrating watt- 
meter, a synchronoscope, and two paralleling volt meters, 
the latter being fixed on a swinging bracket, the position 
of which may be adjusted to suit the attendant’s require- 
ments. The second panel controls the slip-ring motor 
which drives the roughing mill. This is equipped with an 
oil switch, ammeter, indicating watt meter, and an inte- 
grating watt meter. To control the continuous-current 
side of the rotary converter and the finishing mill motor 
the third panel is equipped with double-pole quick-break 
main switch and a single-pole circuit breaker in the main 
circuit, a single-pole switch for short-circuiting the liquid 
starter for the mill motor, an ammeter and volt meter, and 
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FINISHING MILL 


been needed for steam drive, and some enlargement of the 
building would have been necessary. The mill driven by 
the induction motor is shown on page 278, whilst Figs. 3 
and 4 show the induction motor and continuous-current 
machine respectively, together with their switchboards. 





INSTITUTION OF NAVAL ARCHITECTS. 


THE spring meeting of the Institution of Naval Architects 
will be held in the Hall of the Royal Society of Arts, John-street, 
Adelphi, on Wednesday, Thursday, and Friday, March 27th, 
28th, and 29th. 

PROGRAMME OF PROCEEDINGS. 

The meeting on Wednesday, March 27th, will begin at 11.30 
a.m. The annual report of Council will be presented, and after 
the election of the President, officers, and Council and new 
members, associate members, associates, and students, the 
President will deliver his address, after which the Institution 
gold medals and premiums will be presented. The following 
papers will then be read and discussed :—(1) ‘‘Some Military 
principles which bear on Warship Design,” by Admiral Sir 
Reginald Custance, K.C.B., associate ; (2) ‘* On Turning Circles,” 
by Professor W. Hovgaard, member ; (3) *‘ The Law of, Com- 
Parison for Surface Friction and Eddy-making Resistances 
in Fluids,” by Dr. T. E. Stanton ; and (4) ‘* Description of the 
William Froude National Tank (Part II.),”’ by Mr. G. 8. Baker, 
member, 
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On the Thursday the morning meeting will be opened at 11.30, 
and the following papers will be read and discussed :—(5) 
* Results of Trials of the Diesel-engined Sea-going Vessel 
Selandia,” by Mr. W. I. Knudson; (6) ‘‘ Gas Power for Ship 
Propulsion,”” by Mr. A. C. Holzapfel, associate ; (7) “* The Effect 
of Bilge Keels on the Rolling of Lightships,” by Messrs. George 
Idle and G. 8S. Baker, members ; and (8) ‘ Results of Calcula- 
tions regarding the Effect of an Internal Free Fluid upon the 
Initial Stability and the Stability at Large Angles in Ships of 
Various Forms,” by Mr. A. Cannon, associate member. In the 
evening at 7.30 the papers taken will be :—(9) “* On the Solignac- 
Grille Boiler and its Application in French Channel Steamers,” 
by Monsieur G. Hart, member; and (10) “‘ Results of Experi- 
ments on Water-tube Boilers, with Special Reference to Super- 
heating,’ by Harold E. Yarrow, associate member. 

On the Friday the morning meeting will begin at 11.30, and 
the following papers will be introduced :—(11) ** Geared Turbine 
Channel Steamers Normannia and Hantonia,’’ by Professor 
J. H. Biles, Vice-president ; (12) ‘* Performance on Service of 
the Channel Steamer Newhaven,’ by Monsieur P. Sigaudy, 
member ; (13) “* On the Measurement and Automatic Recording 
of Dead Reckoning,” by Mr. F. R. 8. Bircham, associate ; and 
(14) ** Description of a Tide Indicator,” by Commander G. J. 
Baugh, R.I.M. In the evening, at 7.30, the papers will be :— 
(15) ** The Arrangement of Boat Installations on Modern Ships,” 
by Mr. Jelin, associate; (16) “ Torsional Vibrations of 
Elastic Shafts of any Cross Section and Mass Distribution, 
and their Application to the Vibration of Ships,” by Dr. L. 
Gumbel, member; and (17) “ Load Extension Diagrams ob- 
tained Photographically with’ an Automatic Self-contained 
Optical Load Extension Indicator,” by Professor W. E. Dalby, 
associate member of Council. 

The annual dinner of the Institution will be held on Wednes- 
day, March 27th, at 7.30 p.m., in the Grand Hall of the Con- 
naught Rooms. Application should be made for seats to Mr. 
R. W. Dana, secretary, 5, Adelphi-terrace, London, W.C. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





THE SOFTENING OF WATER. 


Sir,—In his letter of last week your correspondent ** H. J. W.” 
makes two principal statements calculated to arouse general 
curiosity. 

While admitting that a water charged with an excess of 
sodium carbonate in the ordinary way would, to use his own 
words, “ give most unsatisfactory results if used for steam 
generation,” he goes on to make the extraordinary assertion 
that if a similar excess of sodium carbonate resulted from treat- 
ment by’ Permutit no ill eftects would be observed. 1t is difti- 
cult to understand why this should be so, as in both cases the 
treated water would contain sodium carbonate, which pre- 
sumably exhibits the same reactions, from whatever source it 
comes. Does he claim any unexplained property for the Per- 
mutit analogous to that alleged to be possessed by the mysterious 
~ Luminator,” which was introduced under the same egis a 
couple of years ago as a universal panacea for all hard-water 
troubles ? 

The second statement is that the objections which have 
been made by chemists and engineers to the presence of an exces- 
sive quantity of soda in the water used for steam raising and 
general industrial purposes “‘ are purely theoretical, and have 
no practical value whatever,” and “the only information 
available that is of practical value is that supplied by German 
chemists and engineers.” 

it is again difficult to see why. We have boilers in this 
country, and the ill-effects of an excess of soda in the feed have 
been recorded again and again by observers of whose standing 
there can be no question, apart altogether from the large number 
of steam users who have experienced trouble due to this cause, 
but have not published the fact. As, however, *H. J. W.” 
appears to think that the statements made in my previous letters 
on this subject are based merely on theory, I will give him, with 
your permission, the following definite instances :— 

(A) A well-known London hotel. Well water used in boilers 
contained 14 to 16 grains of sodium bicarbonate per gallon, 
An examination of the boiler after a prolonged run on this water 
revealed serious pitting of the plates and furnace crowns, general 
corrosion of tubes, and damage to fittings. Treatment was 
adopted which had the effect of eliminating the carbonate of 
soda in the feed water. The trouble entirely ceased, a further 
examination after an interval of twelve months showing that 
no further pitting had occurred, while the fittings remained 
undamaged. 

(B) A large hotel in the London area. Well water used in 
boilers containing about 12 grains of sodium bicarbonate per gal- 
lon. Thesame trouble was observed here as in the former case, 
viz., corrosion of boilers and deterioration of fittings. Com- 
plaint was also made of priming. Plant was installed to remove 
the carbonate of soda from the water ; the trouble ceased, and 
no further corrosion or priming occurred. 

(C) Electric power station outside London. Boilers fed on 
well water containing 17 grains of sodium bicarbonate per gallon. 
lhe trouble from corrosion of fittings here was so bad that gun- 
metal fittings had to be employed throughout. There was 
also pitting of the boilers and excessive priming. A plant to 
remove the soda was eventually installed ; all corrosion and 
priming ceased. As a consequence, it has been possible to revert 
to ordinary fittings. 

These cases leave no room for any other conclusion than 
that carbonate of soda in boiler feed water is bad, and that any 
process of water treatment which has the effect of introducing 
a large quantity of this salt into the treated water can hardly 
be said to be desirable. I fear I have already trespassed too 
largely on your valuable space to allow of my referring at any 
length to the obvious objections to the presence of an excess 
of soda in the water used for drinking, dyeing, bleaching, tanning, 
brewing, and other purposes, but what has been said with regard 
to the effect of the excess of soda in boiler waters applies with 
even more force to the water used in these processes. 

March 12th. INQUIRER: 


Sin,—I notice in your issue of March 8th that one of your 
correspondents, signing himself ‘* Works Chemist,” asks for 
information concerning the use of water softened by the Per- 
mutit process for drinking purposes, 

There are at the present time several plants supplying houses 
with water for all domestic purposes, including drinking, which 
are giving very satisfactory results. Examinations are being 
made on the water by recognised authorities, and on receipt 
of their reports I shall be very pleased to give your correspondent 
further information. In the specific instance that he mentions, 
namely, the use of water for brewing tea, my experience is that 
the results are quite satisfactory. 1am not of the opinion that 
sodium bicarbonate is injurious, as it has been the practice in 
some districts for many years to dissolve a small amount of 
sodium bicarbonate in the water used for tea making. 

With regard to the other questions raised by your corres- 
pondent, I think my letter in the same issue deals with these 
matters. 


March 12th. H. J. W. 





I regret that, owing to the typist’s error, the word | 
chemical” was inserted in place of “commercial” in my 


SIR,— 


letter of last week. The latter part should have read: “‘ There 
are too many serious objections to its use for commercial pur- 
ses,’ not ** chemical purposes.’ 
March 11th. Works CHEMIST. 


Srr,—In making the statement that “the objections ”’ (to 
the presence of an excess of soda in boiler feed water) “* which 
have been raised from time to time by “ Inquirer’ and other 
chemists and engineers are purely theoretical, and have no prac- 
tical value whatever,’ your correspondent is scarcely fair to 
the scientific investigators of this country, who do-not happen 
to agree with him that a prozess which loads the treated water 
with soda is an excellent thing for boilers. He speaks as if no 
one who has hitherto dealt with the subject in England has 
any claim to credence, and therefore refers us for information 
to “‘ German chemists and engineers.’’ I do not think that this 
method of waiving the question will meet with general endorse- 
ment in scientific circles here, but I would remind “ H. J. W.’ 
that it is not necessary for him to take the unsupported verdict 
of chemists on this matter. If he will go direct to the actual 
users of water for steam raising or technical purposes, to loco- 
motive engineers, dyers, brewers, tanners, and laundrymen, &c., 
and ask them the question, ‘** Would you regard the presence 
of a large quantity of soda in the water you are using as an 
advantage or the reverse ?”’ there is little doubt of the answer 
he will obtain. 

A FELLOW oF THE CHEMICAL SOCIETY. 

March 11th. 


THE “CIVILS” EXAMINATION. 
Str,—I sugyest the following :— 
20 miles per hour = 29-3ft. per second. 
0-086 x 29-32 
29 


Kinetic energy per cubic foot = = 1-15 ft.-lb. 


6 x 


: : r 
Area of cylinder of air = 


= 28 square feet. 


Since this cylinder of air is applied to the mill at 29-3ft. per 
second 


*, cubic feet applied to the mill per second = 29-3 x 28 = 825 
ft.-lb. applied to the mill = 1-15 x 825 = 950 


Effective power developed by the mill 
— 950 x 30 _ 9.59 HP. 
550 x 100 

Of course it is not possible to calculate the horse-power unless 
the area of the vanes is given. 

In an American-made wind engine of 10ft. diameter I have 
lately lent a hand in repairing, the angle of vanes is about 
3 8deg., with the plane of the wheel over their whole length 

Also the leeward edge of each vane lies nearly immediately 
behind the windward edge of the vane behind it. Consequently 
nearly the whole circle is occupied by vane surface, There is, 
however, a space at the centre open and free from vanes of 
about 4ft. diameter. 

For a true calculation the pressure column is applied as an 
annulus and not as a cylinder. 

Also the question is somewhat ambiguous. If the ‘‘ vanes” 
are perpendicular to the wind no power can be developed, since 
there is no torque developed perpendicular to the axle. 

What is evidently intended by the question is that the plane 
of the whole wind wheel faces the wind fair and square. 

Many mills (I believe most of the type in the mind of the 
examiner) govern by swinging the wheel off the wind under the 
control of a fan tail (rudder) excentric to the wind axis, and 
itself controlled by a weighted lever and radius rod to the mill. 
The tail sets itself more or less parallel to the wind. When the 
pressure increases beyond a certain degree the wheel turns off 
the wind by setting itself at an angle to the tail; to do this, 





however, it has to lift a weighted balance lever through the | 


radius rod; the whole of the head gear turning on a ball race. 
A wire from a bracket on this balance lever passes down 
through the hollow pitman rod and serves to lift the balance 
lever to stop the mill. The tail and wheel then lie parallel and 
the wheel is edge on to the wind. 
Angmering, Worthing, March 10th. 


Geo. T. Parbor. 


Sir,—With regard to the question which appeared in the | 
recent A M. Inst. C.E. examination, A Klem'n Schmidt states | 
that it is impossible to work out the question below without | 


additional data, but I think he will be quite satisfied with the 
solution of the problem given here :— 

Applied Mechanics, question 7— 
Kinetic energy of the air 


oy _ 20 x 6280 x 36 x /88\2 
sinidistae <5 5 weal 5 
7”) x 59 ve 36 2 7 
H.P. = 0-086 x 20 x 5280 36 _® . (88 " th) 
32-2 2x4 3 lou 
Be. = 0-52 HP. 
33,000 x 60 


The size of the- vanes is of no account, being eliminated by 
the 30 per cent. ; 
W. E. Gurry, Mitchell Scholar. 
London, March 9th. 


A LARGE SAVING OF COAL, 


Sir,—lIn your issue of February 16th, page 165, you report 
a large saving of coal by the British Xylonite Company, Limited, 


| trip, and the extra weight to be carried would be 


designed, specifications issued to various contractors, and the 
orders placed well before that date. The system was fully 
described in a report to the company dated April 15th, 1908, 
in which I gave the results obtained from other plant which 
had been working on similar lines since 1905. 

The automatic control described in Fig. 3 in your article 
is the subject of a patent dated 1903 which I control, and | hold 
other patents for securing constant steam pressure in the heating 
main when the demands for power and heat fluctuate, as they 
usually do, R. W. WerkKeEs. 

London, March 12th: 


Srr,—I have been interested by the recent article on the 
method of utilising an engine instead of a reducing valve, and 
so effecting a considerable saving. The principle is, however, 
by no means new, as in addition to Mr. Dunsmore’s installation 
at Cardiff in 1909-10, there is a similar plant working on the 
same lines at one of the large chemical manufacturing concerns 
in Mid-Cheshire which was put down in 1906, and for the design 
of which I was to a certain extent responsible. R. Woop. 

Gravesend, March 13th. 





ON THE WIDER ADOPTION AND STANDARD. 
ISATION OF WATER-TUBE BOILERS.“ 
Mr. E. M. SPEAKMAN 
(Concluded from page 262.) 
APPENDIX No. I. 
Of the cases of vessels whose boiler weight is relatively great 


in proportion to the displacement, it is interesting to take two 
cases in order to analyse the problems involved. 


By (Associate Member). 


Larce Fast Liner—* Lustrania” Tyre. 

The existing arrangement comprises twenty-three double- 
ended and two single ended cylindrical boilers of 17ft. Gin. 
diameter, with a heating surface of 158,350 square feet and a 
grate surface of 4048 square feet. The steam production, 
when burning about 24 lb. per square foot of grate per hour, 
is about 1,000,000 Ib. per hour, or say, 250 lb. per square foot 
per hour. The coal used for this is about 44 tons per hour 
costing on an average perhaps £35 per hour for fuel.+ Of the 
steam production, 15 per cent. is “used by the auxiliary ma- 
chinery. The actual ratio of evaporation, with speed at 196 deg. 
Fah., is 10.2; that iv, 10.9 from and at 212 deg. Fah.} 















na 


Fig. 12-SINGLE-ENDED 





BOILER, 215 lb. PRESSURE 


By adopting a combustion rate of 46 lb. per square foot of 
grate per hour for Yarrow boilers, and allowing for a correspond - 
ing ratio of evaporation equal to 9.5, 342 Ib. of steam per sauare 
foot of grate per hour should he obtained, and for the same 
steam production 2920 square feet of grate and 161,000 square 


| feet of heating surface would be required if the ratio of heating 
| surface to grate surface = 56.1. 


This would entail a coal 
consumption of 46.9 tons per hour at a cost of £37.5. Apart 
from coal burnt in harbour, if, the vessel is credited with thirty 
vingle trips a year, of 120 hours each, the additional cost for fuel 
would be :—£2.5 x 30 x 120 = £9000 per annum £300 per 
2.9 x 30 x 120 

10,450 tons per annum = 348 tons per trip. At first sight 
these figures, due entirely to the assumed lower evaporation 
value of the three-drum type of boiler, appear rather formidable. 

To instal 2920 square feet of grate would require forty boilers 
of 73 square feet each, though forty six of 63.5 square feet would 
correspond better with the existing arrangement. As a steady 


| steaming unit burning 36 lb. per square foot of grate per hour 


who, acting on the advice of a Mr. Weekes, decided to utilise | 
the exhaust steam from a Belliss and Morcom simple engine | 


for heating purposes in their works. 
page 249, a Mr. C. Dunsmore claims the patent rights of the 
system. Now, Sir, 1 should like to know what constitutes the 
subject matter of Mr. Dunsmore’s patent No. 26,686, of 1909, as I 
was not in this country in that year. Also will Mr. Dunsmore 
explain where his system of utilising exhaust steam differs from the 
** closed exhaust system,” as used in H.M. Navy. I might 


In your March 8th issue, | 


an area of 73 square feet is probably just about as larges as 
could be conveniently handled under the circumstances. In 
this connection reference might be made to the double-ended 
boiler! of this type which has been adopted in a few torpedo- 
boat destroyers, but in no larger vessels, and is not considered 
here, although it is hard to see why, if a single-ended boiler 
will do, a double-ended one should not equally be adopted with 


| the consequent avoidance of one of the principal objections to 


mention that I became personally acquainted with the closed | 


exhaust system in 1908. How long it had been practised before 


then I could not say, but certainly two years before at the very | 


least. In the Navy a pressure of from 25 Ib. to 30 lb. is main- 
tained in the auxiliary exhaust system of a ship. The exhaust 
steam from the capstan, steering, dynamo, and other engines, 
instead of going direct to auxiliary condenser, is used to heat 
evaporator coils, also to assist in supplying medium-pressure 
and low-pressure cylinders or turbines of main engines with 
steam, the necessary pressure regulating and relief valves being 
fitted ; the only steam that escapes to the auxiliary condenser 
is any excess pressure not used in evaporators or main engines. 
In this case by using closed exhaust the heat of the exhaust 
steam being used as stated, results in a substantial saving of 
coal; it also more than compensates for the extra steam used 
in auxiliary engines due to the increased back pressure. 
W. F. Tuan. 
St. Ives, March llth. 


Sir,—I have read with interest Mr. M. C. Dunsmore’s letter 
in your last issue, in which he claims that the system of working 
an engine against back pressure and using the exhaust steam 
for heating, as adopted at the British Xylonite Company’s 
works at Manningtree, is fully covered by his patent No. 26,686, 
dated November 17th, 1909. 

Will you permit me to point out that this equipment was 





the single-ended type—that is, multiplicity of units. When 
the additional steam and feed piping, uptake connections, &c., 
are considered together with the greater supervision necessary, 
it must be admitted that the increased number of units intro- 
duces a distinct objection to the adoption of water-tube boilers, 
unless large units are accepted. 

Again, the Lusitania’s double-ended boilers are 22ft. long. 
The length of the boilers proposed would not be less than 12ft. 
each, with, say, lft. 3in. between them, so that they would re- 
quire an additional frame space in each stokehold—say, 32in. 
because it would not be advisable to reduce the existing length 
of firing space in a ship of such size. The objection to increased 
length rather emphasises the desirability of double-ended 
boilers, and the adoption of the water-tube type is in itself 
a sufficiently large step to render these a relatively less risky 
additional experiment. The number of units would then be 
the same as at present, except for the two double-ended and 
two single-ended boilers forward. Assuming, however, the 








*Paper read before the Instiution of Engineers and Shipbuilders in 
Scotland, 

+ The cost and quality of coal used by the large liners fluctuates 
considerably ; 16s, a ton in the bunkers is not an excessive figure as an 
average. . 

tSee Mr. Thomas Bell’s paper, “Transactions,” Institution of Naval 
Ar hitects, 1908. . ‘ 

§ Many of the U.S. battleships, fitted with Babcock and Wilcox boilers, 
have grates of 120 square feet, and burn as much per square foot on trial, 
but this is of short duration. - : a 

In a paper, presented to the Institution of Naval Architects in 1897, 
by Monsieur Sigaudy, the suggestion was made to fit double-ended water- 
tube boilers to ocean liners. 
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adoption of forty single-ended boilers, the weight of generators | 
only, even with increased scantlings, would amount to about 
1800 tons, a saving probably of 2200 tons on the existing design, 
against which is set the additional 350 tons of coal, reducing 
the total to a net amount of about 1800 tons. The lower 
weight of seatings may be assumed to counterbalance the 
increased weight of connections. 

There are then the following advantages : 
in fore and aft space of about eight frame spaces; or (2) a 
vain of 1800 tons for cargo, at, say, 10s. per ton per trip ; 
(3) a vessel of 34,200 tons, against 36,000; or (4) a draught 
of water reduced from 32ft. 9in. by at least 12in.; or (5) a 
slightly finer ship, together with rather less power required, 
vice versd, higher speed. 

It is assumed that it would be possible to stow the extra 
350 tons of coal with very slight re-arrangement of bulkheads, 
because the overall width of the boilers proposed would only 
be 16ft. 6in., against the existing 17ft. 6in., and that this, in 
conjunction with any cargo carried, would probably sufficiently 
compensate for the altered centre of gravity of machinery. 

If only half the available cargo space were filled, the addi- 
tional revenue would be, say, 900 x 30 « £0.5 = £13,500, 
reducing the additional fuel bill from a loss of £9000 to a gain 
of £4000. But it is, in the author’s opinion, still doubtful 
if the ease for Yarrow or other water-tube boilers is not under- 
stated. 

In the event of double-ended boilers being adopted, 


the | 


eflicieney would probably be even higher, and the weight saved 
In any case, apart from any practical disadvan- 


rather more. 


(1) A slight saving | 


or | 


| and at 212 “deg. Fah. of 20.1 lb. of water. 
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| foot of heating 
four boilers of less than 3500 square feet each. In this case 
Instead of two funnels, only one need be fitted 
initial cost of the vessel are reduced. 
hour in the original design at full power is about 7.5 tons, which 
would be equal to 5.5 tons of oil, or, say, rather under 5 tons 
with the reduction probable in the ship. 

The monthly requirements for such a service would be such 
that no difficulty should be experienced in obtaining a regular 
supply of oil. 


APPENDIX II. 
OIL 


Two-thirds of the world’s present oil supply comes from the 
United States, the majority being Californian ; Russia supplies 
24 per cent., the remaining 10 per.cent.. being very widely dis- 
tributed over about fifteen different countries. The total 
production of oil in 1905, the year when oil fuel alone was adopted 
for certain of H.M. ships, was about 37,000,000, tons; in 1911 
it was nearly 53,000,000 tons.@ For United States oil fuel, 
as used in Europe, a calorific value of 19,400 B.Th.U.’s per 
pound is alfair average, giving an equivalent evaporation from 
The cost in England 
is now about one-half of what it was five years ago. The ten- 
dency for the sources of supply to increase is still accompanied by 
a slight reduction in cost per ton. 

The two principal objections to the use of oii fuel are : 


FvuEL. 


g surface from feed at 120 deg. Fah. would require | 


The size and | 
The total fuel burnt per | 
| ship operation that find no place in considerations of thermal 





_ it 





a 


much 
boilers in fast ships, that 
the gain in the ship as a whole would be very great indeed. | the water- cubs type has been ousie ignored by ship owners, 


suffered from its early history. has become so 








and, when suggested by builders, has been ruthlessly suppressed 
by survey conditions. Many practical questions of steam- 


efficiency enter into ship design. In many cases, the vagaries 
of tonnage laws render space occupied of little moment. Actual 
weight in others, though large in absolute measure, may be 
proportionately small in comparison to the durability it pro- 
v.des. For passenger and merchant vessels, that quality is 
of the very first importance. It is not sufficient for a boiler to 


| possess adequate strength to withstand ordinary conditions ; 


there must be a margin beyond this. Again, the ability to 
realise on service the result of short runs on trial trips remains 
to be more widely proved. It should be remembered that no 


| advocacy of high combustion rates for mercantile work is 
| expressed in the paper, although for oil boilers it is hard to see 


why rates relatively high to those of coal should not be employed 
without the slightest danger. 

It appears extremely probable that in the near future we sha'l 
see the gain to the ship in reduced weight of boilers and fuel 
valued to a considerably greater extent than is at present the 
case. The question of superheat from water-tube boilers is not to 
be ignored. Even a moderate amount has a most marked 
effect on engine economy on board ship, but the question is 
too long to discuss in the present paper. 

In Fig. 11—page 61 wat—is a diagram by means of which 
actual evaporation values from any feed temperature may be 
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Fig. 13--WHITE-FORSTER BOILER, 110 SQUARE 


tages, which, by the way, are probably more anticipated than 
actual, as modern naval practice goes far to prove, the influence 
of reduced weight on a ship as a whole is so great as to render it 
difficult to form an absolutely definite opinion without most 
careful investigation of the details involved. The attraction of 
such a saving is very tempting. 

The use of oil fuel should not be overlooked in conjunction 
with the proposed boilers, as with the large units possible the 
combined influence on the design of ship is enormous. With oil 
fuel the stokehold complement would at once be reduced to 
one-fifth of the present number, and the simplification in stoke- 
hold design should go far to balance the higher cost of water- 
tube boilers. If the arrangement of the Lusitania’s three 
after stokeholds was retained, each containing six boilers, each 
of the eighteen would require to supply about 56,000 Ib. of steam 
per hour. This would mean relatively small units, and twelve 
boilers providing 84,000 Ib. apiece would be more suitable. 
An evaporation of fifteen times at 200 deg. Fah. feed tempera- 
ture should be obtained, requiring 5600 lb. of oil per boiler per 
hour. By burning 8 lb. per cubic foot, units of 7000 square 
feet of heating surface, and 700 cubic feet of combustion space 
would suffice. This should enable the vessel to be built with 
two funnels instead of four at a large gain of passenger accom- 
modation, and to carry only 60 per cent. of the fuel now re- 
quired, With the enormous gain in weight of boilers and fuel, 
together with the smaller spaee occupied, any additional cost 
in maintenance, or doubt as to regularity of supply, must assume 
an aspect of relatively small amount. 

CHANNEL STEAMERS. 

In the case of Channel steamers the considerations are very 
different. The longest run is barely four hours ; economy 
of relatively less importance, the dimensions of the ship are 
usually restricted, and the proportionate weight of cylindrical 
boilers is generally very high. 

Several 23-knot Channel boats of about 
12,000 shaft horse-power have recently been 
eight single-ended boilers of 180 1b. pressure, 
say, 65 tons apiece, making together very nearly 20 per cent. 
of the total displacement of the ship. When burning 36 lb. 
per square foot of grate surface per hour on 465 square feet, 
the evaporation is 9.6 times from feed at 120 deg. Fah., that is, 
11.06 times from and at 212 deg. Fah. For Yarrow boilers, 
burning 40 lb. per square foot, an evaporation of 10.5 times is 
assumed, and is equal to 9.15 times at 120 deg. Fah. In the 
former case the steam produced per square foot of grate is about 
350 Ib. per hour ; in the latter 366 Ib., necessitating 440 square | 
feet of grate surface. Six boilers, each with 73 square feet | 
of grate surface and 3800 square feet of heating ples a would | 
be sufficient. Increased to B.O.T. scantlings they would weigh | 
about 33 tons apiece with water—say, 200 tons in all—or a | 
gain of over 300 tons, which is more than 10 per cent. of the 


2700 tons and 
built, carrying 
which weigh, 





displacement. 
The reduction in power possible would be— 
12,000 x 24% — 41,050, 
2700% 


which again would admit of a further reduction in weight of 
boilers of 20 tons. 

The vessel is 350ft. by 41ft. by 13ft. draught. As in the larger 

ship, the saving can be applied in many ways. The alteration 

to centre of machinery weight is more serious in this case, 
and the engines and boilers would require to be moved bodily 
forward. 

If the saving be used for additional cargo, this matter is of 
less importance. If it be used to fine and lighten the vessel, 
an obvious saving in fuel burnt must result. Fore and aft 
space will be saved to the extent of six frame spaces, rendering 
a rather smaller ship possible. 

If oil fuel is burnt in place of coal, the number of boilers 
would be reduced to four, and the heating surface also reduced 
considerably. In fact, to produce ‘12 lb. of steam per square 


| States navy supply. 








FEET GRATE AREA Fig. 14—OIL-BURNING 


(1) Uncertainty of supply. The United States are in a very 
strong position in regard to oil fuel, and the decision of the 
United States Navy Department to instal an oil-burning system 
only in their last two battleships is very significant ; the potential 
advantages of doing so are greater for them than for anyone 
else. Oil-burning European liners would require to take in 





fuel on the American side, and the certainty of being able to | 


do so is perhaps rather doubtful, compared with the United 


would make a serious inroad into the world’s production as it 
stands at present. For instance, ten large Atlantic liners, each 


burning 40 tons per hour on fifteen round trips a year of 120 hours | 


each way, would require 3 per cent. of the world’s present 
output. The question of the site and cost of storage plant 
in close proximity to the liner’s docks are other matters of 
considerable difficulty. 

(2) Cost. Unless the cost of oil fuel per ton, multiplied by 
its evaporative value in a boiler, and minus the financial gain 














Fig. 15—COMPLETE OIL-BURNING WHITE-FORSTER BOILER 


in reduction of staff, cost of stowing fuel, less weight and in- 
creased space available, &c., be as low as that involved in 
using coal fuel, the latter must remain the more financially 
profitable. A ton of coal at the present bunker cost of 16s. 
will produce 11] tons of steam at a cost of 1.453s. per ton. A 
ton of oil, producing 15 tons of steam, must be obtained for 
22s. for the fuel cost only not to exceed that of coal. The pre- 
sent price in this country is nearly double this figure, and even 
obtained in large quantities for as low a price as 30s. per ton, 
the oil fuel cost would never exceed that of coal by 33 per cent. 
This difference, however, would probably be made up in the 
advantages of reduced staff, &c., as described above. 


SUMMARY. 


There is little doubt that the present reputation of the water- 


tube boiler as an efficient and durable steam generator has | 


A number of large fast liners burning oil | 








BOILER, 8500 SQUARE FEET HEATING SURFACE 


rapidly converted into equivalent values from and at 212 deg. 
Fah. 
Figs. 12, 13, 14 and 15 speak for themselves. 


INSTITUTION OF CIVIL ENGINEERS. 


PASS LIST, FEBRUARY EXAMINATIONS, 1912. 

Studentship (77).— —— Amarnath, W. F. Anderson, G. 
Baily, V. G. Baker, G. F. Balfour, A. C. C. Bath, G. Baxter, jun., 
R. F. Brelsford, R. B. Broad, E. L. Browning, W. H. Butland, 
E. D. McG. Cook, A. T. M. Corkery, W. Cowan, T. B. Cryer, W. M.G. 
Dawson, W. J. Dean, H. Drew, G. C. Ellinger, B. J. Ellis, 8.P. J. 
Fry, L. J. H. Gardiner, A. R. Gilchrist, C. E. Glasspool, J. kK. T 
Saenibaien, S. G. Hay, A. T. Hill, H. J. P. Hopkinson, 8. M. 
ahi, R. F. a F. W. Jones, J. B. Jordan, W. Kellett, L. W. 
Lane, W. Law, O. C. Leak, A. W. Legat, J. R. Lewis, E. H. 
Littledale, 1. re ar D. A. Low, R. J. Macartney, W. J. MacPhail, 
K. Millard, A. G. Milne, K. B. Milne, G. Milner, J. Mitchell, 'T. 
Mitchell, J. Morrison, A. Morwood, R. Nicholls, J. B. Nixon, 
W. S. Pain, H. C. Pettit, W. J. D. Pinkerton, G. M. Prescott, 
G. W. Richmond, R. Richmond, J. A. Roberts, J. Robertson, 

M. Rodger, H. M. Rousseau, D. 'T. Sloan, A. C. Smith, J. 
Strachan, A. Swales, J. C. Symonds, G. E. Syms, B. D. ‘Thomas, 
J.'T. Thompson, R. G. Torrens, A. S. Trollip, 'T. R. M. Westgate, 


E. V. Wharton, H. Wharton, C. B. Wilson. 
Associate Membership (él) : Whole Examination (101). 
F. J. Ainsley, E. D. Alexander, G. L. Andrews, H. W. Baker, 


W. P. Barron, 8S. W. V. Broadhezd, J. Brooks, H. J. Bull, J. A. 
Burnett, S. C. Carter, T. F. Carter, J. A. Caskie, C. Clegg, W. ¢ 
Clemens, P. Coates, W. ‘T. Cox, G. F. Craven, F. W. Croley, 
A. L. R. Cross, 8. Crowther, A. Cumming, H. N. Davy, T. ~_— ies, 
T. A. Davies, F. Durkin, C. C. Edwards, A. H. Finch, A. E. 
Fletcher, H. E. Footner, F. KR. Forbes, R. E. Ford, J. E. G. Fryer, 
W. Fyffe, J. B. S. Gabriel, W. G. Glenister, Cc. T. Gooch, F. = 
Hall, S. M. Haycraft, C. Haysey, A. C. Hill, H. O. Hill, N. H. 
Homer, R. H. F. Houstoun, G. B. Howden, D. A. Howell: 
J. H. Hyde, H. F. Jefferson, J. E. Jones, R. O. Jones, G. Ken- 
bg pd ‘R. E. Knight, A. W. Ladner, W. G. Landale, R. Lean, 
Lees, W. Leigh, W. a J. MacAlister, V. W. - 
beso H. C. MacEwan, |. S. Mackay, D. R. Mackie, J. 
7 A. de C. Meade, H. Medcalf, R. Nandi, W. H. Newton, 
. G. Nicol, C. S. Ogilvie, C. R. Palmer, H. L. Parker, J 
Perfect, Bb. R. Peters, G. Plummer, A. J. Price, 
Pudsey, G. T. Purves, G. E. A. Richards, W. O. Ridley, J 
Rodwell, C. H. Scarlett, H. Schofield, G. M. Seels, W. B. Smith. 
J. A. Stewart, C. N Stuart, R. A. Sturgeon, C. B. Todd, J. W. 
Turner, C. Walmsley, 8. C. H. Warren, F. A. Watson, W. ( 


A. J. 


ion E. KF. 


West, H. hf White, A. C. Willcocks, A. E. Williams, T. H. 
Williams, F. J. Willson, J. Wilson, W. Yates. 
Sraisinaiien compelled by pass in Section B (46)—Section A 


— previously.—G. J. Allan, A. C. E. Anthony, J. Bacon, 

. A. Ballard, J. J. Barnes, K. Brown, W. B. Burrow, C. KE 
H B. Carswell, J. M. Cobb, R. B. Dorman, G. Due kels, 
Elliott, J. Gaunt, I. L. Griffiths, P. Holt, G. B. Leach, C. = N. 
Leahy, G. Le “ee P. D. L. Le Patourel, C. V. M. Lewis, 

R. Lewis, E. E. D. McDonald, T. Makins, G. C. Minnitt, 
D. L. Monaghan, A. Madd: A. R. Murray, H. J. Newton-Clare, 
L. W. Peach, E. H. Pike, A. C. Pratt, J. G. Robinson, J. Soh 
P. G. Smales, J. W. Smith, E. L. Stainbank, G. Stewart, H. 
Tasman, D. 8. Thomas, H. J. Tonks, W. H. 8. Tripp, J. 8. 3 
Walker, F. A. Watkin, E. J. Willis, C. R. M. Young. 

Passed in part (34)—General knowledge and Section A only of 





Scientific Knowledge ($2)—J. V. Alexander, H. W. Ashby, 

. R. Baker, T. H. M. ni KE. C. Blake, C. W. Boyle, W. R. 
Br uce-Clarke, G. 8S. Clarke, J. Clemishaw, H. Criswell, H. L. 
Crosby, A. 8. Culham, L. ~ " Dryland, A. Eastmond, W. G, 
Hardy, O. W. Hodsman, F. Homer, A. B. Johnston, J. P. 


Le Grand, W. Lockhart, G. N. ‘an S. G. Lyttle, F. H. Martin, 

G. F. Palmer, K. N. Pearson, A. B. Purves, 8S. R. Raffety, C. H. 

Reynolds, V. R. R. Smith, J. Thomson, W. L. Tod, S. Whitehead. 
General Knowledge only (2).—C. W. Harrison, J. S. Sawdon. 
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THE CARSON SMOKE 


BOX DOOR 


AND FASTENER 


BARCLAY, CURLE AND CO., LIMITED, GLASGOW, ENGINEERS 








Welded Angle F. 


THe Encinecr” 


A NEW SMOKE-BOX DOOR AND FASTENER. 


ALL sea-going men are familiar with the troubles experi- 
enced in shutting a smoke-box door, especially if it has 


heen warped. Sometimes the catches are thought to be 


engaged and actually they are not ; sometimes they cannot | 


be induced to engage at any price, owing to warping, and 
a new door altogether is required, and so on. 
devices have been brought out from time to time to over- 
come these troubles. The latest is the ** Carson,” 
is being placed on the market by Barclay, Curle and Co., 
Limited, of Glasgow, a combination device involving a 
door that is not so subject to warping and a fastener that 
has a good chance of engaging it even if warped. 

The door itself consists of a solid welded angle iron frame 


to form the joint, which earries a steel plate which forms | 


the door, and this plate is furnished with two or more 
corrugations, as shown in the illustration, which tend to 
absorb the expansion, and so prevent buckling. 


of this plate, that is, on the smoke-box side, is a sheet of | 


in. asbestos millboard kept in position by a light steel 


plate, which tends to keep the main door cool, while at the | 
back is a further plate with a good air space between it and | 


the door, which tends to keep the stokehold cool. Thus 
the door itself is more rigid than the usual form of door, 
and has a good solid edge with which to make a joint. 

The fasteners themselves are wholly external, and con- 
sist initially of the usual handle pivoted on a stud, but on 
each side of the stud there is a wedge-shaped piece, which 
engages with similar helical wedge-shaped bosses on the 
door and boiler front respectively. Thus it is not necessary 
to use any force in closing the door in order to engage the 
wedges, but they will engage while the jointis compara- 
tively wide, and the wedge pieces will draw the joint up 
even if the door is slightly buckled, as the wedges bear 
on asolid frame. Owing to the fact that the bolt is in the 
centre of the two wedge pieces, each of which bears part 
of the strain, there is no tendency for it to bend, while all 
the parts are external and always in full view, so that there 
is no question as to whether they are engaged or not. 
We understand that these doors and fasteners have now 
been supplied to nearly one hundred steamers, including 


some of the Union-Castle, British India, Clan, Ellerman, | 


P. and O., Allan, and other well-known lines. 





LOCOMOTIVES RUNNING ROUND. 





In a recent issue there appeared a letter from a correspondent 
in Brussels on the subject of engines in terminal stations reach- 
ing the other end of the train, so as to take it out again without 
shunting the coaches. The letter suggested that this operation 
should be performed by means of a hoist at each end of the line. 
One near the buffers would drop the engine into a pit that 
passes under the platform line, and it would be raised by a hoist 
at the other end of the train. At first thought the idea appears 
good, but there are several difficulties. One is that the hoist 
at the entering end would be like a swing bridge over which trains 
have to pass, and it would have to be interlocked with the sig- 
nals, block instruments, &c., to make sure that it was in place 
and not disturbed. The hoist at the buffer stops would require 
some interlocking to ensure that it was not down when a train 
was entering. But while this idea may, hence, be rather 
impracticable, it does not follow that something else cannot be 
done. The general arrangement adopted on British railways 
is to have a cross-over road from the platform line into an 
adjoining line, and through this the engine passes, and so 
“runs round ”’ its train. The objection to this is that the cross- 
over road takes up much valuable room. They are 150ft. in 
length, and not only is the accommodation in two lines robbed 
to that extent, but the train has to stop that much further 
from the station exit, as the carriages must be clear of the cross- 
over road to allow the engine to pass. The Great Western, in 
its new station at Moor-street, Birmingham—not to be con- 
fused with the Snow-hill station—has adopted an idea from 
the running shed. A traverser has been provided which takes 
the engine from one line to the other. This has increased 
the length of the platform by 150ft.,and lands the passengers 
that much nearer the town, as the space that was allowed for 
the engine to stand in between the cross-over points and the 
buffers provides all the space necessary for the traverser. 
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Sundry | 
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In front | for Great Britain,” Dr. Rudolf Diesel, of Munich. 
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| of the Royal Society of Arts, John-street, Adelphi, L« 
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FORTHCOMING ENGAGEMENTS. 


TO-DAY. 
Tue Instrrrution or Marine ENGINEERS. 
at the Liverpool-street Hotel. 7 p.m. 
| NorrHampron INSTITUTE 
| trical Instruments,” Mr. A. J. Kershaw. 
JUNIOR INSTITUTION OF ENGINEERS.—39, Victoria-street, 8S.W 
| ** Crude Oil Engines,” Mr. A. H. Weston, 8.15 p.im. 
THE Institution oF Civit ENGINEERS.——Great George-street, 
| S.W. Students’ meeting. ‘The Heat Value of Fuels,’ Mr. A. 
| E.Gladwyn. 8 p.m. 
Roya INSTITUTION 
Piccadilly, W. 
| 9 p.m. 
THe InstiruTIoN OF MECHANICAL ENGINEERS.—Storey’s- 
| gate, St. James’s Park, London, S.W. General meeting. ‘‘ The 
Diesel Oil Engine and its Industrial Importance, particularly 
8 p.m. 
SoutTH-WESTERN POLYTECHNIC INsTITUTE.—Manresa-road, 
Chelsea, S.W. Sir David Gill, K.C.B., F.R.S., will present 
| Prizes and Certificates to Students of Evening Classes and 
Day College. 
inspection at 9.15 p.m. 


Annual meeting 
ENGINEERING Sociery.— Elec- 
5.45 p.m. 


or GreAtT Brirain.—Albemarle-street, 


8 p.m. 
SATURDAY, MARCH lérn. 

STEPHENSON Society.—Visit to the Old Oak Common Sheds, 
Great Western Railway. 3.15 p.m. 

Junior INsTITUTION OF ENGINEERS.—Visit to the Lots-road 
Generating Station, Chelsea, 8.W. 10 a.m. 

THe NortTHAMPTON INSTITUTE ENGINEERING SOCIETY. 
Tenth Annual Dinner at the Holborn Restaurant, Kingsway, 
W.C. 7 for 7.30 p.m. 

Nortu-East Coast INstiruTioN OF ENGINEERS AND SHIP- 
BUILDERS (GRADUATE SeEcTion.)}—Institution Rooms, Bolbec 
Hall, Neweastle-upon-Tyne. ‘ Hydroplanes or Skimmers,” 
Mr. Charles 8. Ross (illustrated by lantern slides). 7.15 p.m. 


MONDAY, MAR@# isru. 


Tue Institute OF MARINE ENGINEERS.—58, Komford-road, 
Stratford, KE. Discussion on the paper, * Details of a Marine 
Engine,’ Mr. Vezey Lang. 8 p.m. 

TUESDAY, MARCH 19ru. 

THe LNsTrruTION OF-ENGINEERS AND SHIPBUILDERS LN Scor- 
LAND.—Rankine Hall, 39, Elmbank-crescent, Glasgow. ‘“* Re- 
generative Heat Accumulators,’”’ Mr. D. B. Morison. 

Tue InstiruTron or Crivit ENGINEERS.—Great George- 
street, Westminster, 8.W. Discussions on the papers: ‘‘ The 
| Main Drainage of Glasgow,” Mr. Alexander Beith McDonald and 
Mr. Gotfred Midgley Taylor ; ‘‘ The Construction of the Glasgow 
Main Drainage Works,” Mr. William Cecil Easton; ‘‘ Glasgow 
Main Drainage: The Mechanical Equipment of the Western 
Works and of the Kinning Park Pumping Station,” Mr. David 
Home Morton. 8 p.m. 


TUESDAY, MARCH 19ru. 


THe ILLUMINATING ENGINEERING SOCIETY. 











House 
mnidon. 


Ww. 


At the 


and Offices,” Mr. 


“ Lighting of Printing Works 
8 p.m. 


Goodenough and Mr. Justus Eck, 
WEDNESDAY, MARCH 20ru. 

Tue InstiITUTION oF CiviL ENGINEERS.—Students’ Visit to 

the Barking Sewage Outfall Works of the London Main Drainage. 


Royat METEOROLOGICAL Socrety.—The Institution of 
Engineers, Great George-street, Westminster, i.  —e 
Connection between Hydrographical and Meteorological Pheno- 


“ The Origin of Radium,” Mr. F. Soddy, F.R.S. | 


Laboratories and Workshops open for public | 


8 p.m. | 





MONDAY, MARCH 25rn. 
Roya Scorrisu Sociery or Arrs,—117, George-street, 
Edinburgh. ‘The Science of the Organ,” Mr. C. Norman 
Kemp. 8 p.m, 


WEDNESDAY, THURSDAY anv FRIDAY, MARCH 2714, 
| 28TH AND 297TH, 

THe INstirurion or Navan Arcuirecrs,—~Hall of the Royal 

Society of Arts, John-street, Adelphi, W.C. ‘The Spring Meeting 

| of the Institution, “For programme see page 283. ‘ 


WEDNESDAY, MARCH 27rn. 

INstituTION. OF ExecrricAL ENGINEERS:  BIRMINGH\y 
| Loca Svecrion.—Grand Hotel, Birmingham. “ Some General 
| Principles Involved in the Electric Driving of Rolling Mills,” 

Mr. C, A, Ablett. 7.30 p.m. 
| SATURDAY, MARCH 30rn, 
Tue Instirution OF AUTOMOBILE ENGINEERS.—Graduates’ 
Section. Visit to the Regent Carriage Company, Fulham. 
Tue Instirution or Locomotive ENGINEERS.-—St. Bride 
Institute, Bride-lane, Fleet-street, E.C. “* Belgian Locomotiv« 
Practice,” Mr. G. F. Burtt. 6.45 p.m. 


THURSDAY, MAY 23rp, Tro WEDNESDAY, MAY 2010. 
THE Instirute oF MuNIcIPAL AND County ENGINEERS. 
Visit to Paris, Whitsuntide, 1912. Leave Victoria 10 a.m. on 
‘Thursday, May 23rd. j 


LAUNCHES AND TRIAL TRIPS. 

Crry or Poona, twin-screw steamer ; built by Swan, Hunter 
and Wigham Richardson ; to the order of Sir John Ellerman ; 
dimensions, 466ft. by 56ft. Gin. by 34ft.; engines, quadruple. 
expansion ; constructed by the builders ; trial trip, February 241h, 


HERMAN SAvuBER, specially designed self-trimming collicr ; 
built by W. Doxford and Sons, Limited ; to the order of Messrs, 
Sauber Brothers, of Hamburg ; dimensions, 315ft. by 43ft. Gin, 

| by 23ft.; the chief point of the design is the discharging gear, 
and cargo can be discharged at the rate of 800 tons per hour ; 
launch, February 29th. 

‘THORPWOOD, steel screw steamer; built by Win. Gray ani 
Co., Limited ; to the order of the Constantine and Pickeriny 
Steamship Company, of Middlesbrough ; dimensions, 346ft. 6in. 
by 48ft. by 24ft. 10in.; engines, triple-expansion, 24in., 38in., 
64in. by 42in, stroke, pressure 180 1b.; constructed by thr 
| builders ; trial trip, March Ist. 

Srart Point, steel screw steamer; built by Lrvine’s Ship 
building and Dry Docks Company, Limited ; to the order ot 
Furness, Withy and Co., Limited ; dimensions, 390ft. by 5011. 
by 27ft.; to carry 7000 tons ; engines, triple-expansion, “261. 
42in., 70in. by 48in, stroke, pressure 180 1b.; constructed hy 
Richardsons, Westgarth and Co.; launch, March 5th, 


SORRENTO steel screw steamer ; built by Earle’s Shipbuilding 
and Engineering Company ; to the order of Thomas Wilson, 
Sons and Co., Limited ; dimensions, 300ft. by 44ft. Gin. by 20f1.; 
engines, triple-expansion ; constructed by the builders ; launch, 
March 8th. 

OAKFIELD, steel screw steamer ; built by Wim. Gray and (o.; 
} to the order of the Doughty Shipping Company, Limited : 
dimensions, 371 ft. 6in. by 51ft. by 25ft. Ifin.; engines, triple- 
| expansion, 25in., 404in., 67in. by 45in, stroke, pressure 180 |b.; 
constructed by the builders ; trial trip, March 9th. 

QUEBRA, steel screw steamer; built by Wm. Gray and Co., 
Limited ; to the order of the Mercantile Steamship Company ; 
| dimensions, 389ft. by 53ft. 6in. by 27ft. 9Jin.; engines, triple- 
expansion, 26in., 42in., 70in. by 48in. stroke, pressure 180 Ib.; 
constructed by the builders ; trial trip, 17th inst. 

Cio, petroleum steamer; built by Sir W. G. Armstrony, 
Whitworth and Co.; to the order of H. FE. Moss and Co.; dimen- 
sions, 408ft. by 51ft. 9in. by 30ft. 9in.; to carry 7500 tons ; 
| engines, quadruple-expansion, 23in., 32}in., 47in., 68in. by 42in. 
| stroke, pressure 200 1b.; constructed by the North-Eastern 
| Marine Engineering Company, Limited ; launch, recently. 
CoTswoLp RANGE, steel screw steamer ; built by the North- 
| umberland Shipbuilding Company ; to the order of Furness, 


= Withy and Co., Limited ; dimensions, 390ft. by 49ft. by 2ft.; 


| to carry 7500 tons ; engines, triple-expansion, 25in., 4lin., 69in. 
| by 48in. stroke, pressure 1801b.; constructed by the North- 
| Eastern Marine Engineermg Company, Limited ; trial trip, 
recently. 








CoatinG LRon AND STEEL with LeAp.—Mr. Sherard Cowper- 
Coles has developed a new, and, we are informed, cheap, process 
of covering iron and steel with lead. The details of the process 
have not been made public, but we have been supplied with a 
sample consisting of a thin steel plate, about one-hundredth of 
jan inch thick, which is coated on both sides with lead. Mr. 
| Cowper-Coles tells us that the weight of lead can be varied 

from the fraction of an ounce up to several pounds per square 
| foot, and that he is enabled to line pipes for the conveyance of 
corrosive liquors either inside or outside or both, as well as pumps, 
chemical vessels, &c. The process can also, so we gather, be 
| applied to the coating of earthenware or wood and for the pro- 


| tection of ornamental ironwork, 
| 


| 
| 
| 
| 
| 


Domestic Evectriciry.——A discussion is to be opened by 
the President at the Institution of Electrical Engineers, on the 
2ist inst., on ** The Causes preventing the more general use ot 
Electrictty for Domestic Purposes.”” In a ecireular which ‘has 
been issued by the Institution, it is pointed out that it is generally 
| admitted that everything for which coal, gas or oil is now used 
| in a house can be done by electricity, and that it is also known 

that great advantage results from the use of electricity in pre- 
ference to these other heat-producing means. It is desired, 
therefore, to ascertain why it is that electricity is not more 


| . : ° ° 
| largely used for domestic purposes. It is the object of the 





| proposed discussion to find out and to bring about a clear under- 


| standing of all the causes and reasons which militate against 


its general adoption, so that a position may be arrived at in which 


| it may be possible to discuss remedies and to take concerted 
| action in the interests of electricity and to the great benefit 
| of the public. 
Civil | 


| 


Some suggested causes for the comparatively 
small use of electricity are :—(1) The price of the current ; 
(2) the cost of electricity-using apparatus, such as radiators, 
cookers, iron heaters, &c.; (3) the failure of electricity-using 


mena,”’ Professor Otto Pettersson. The lecture will be illus- | apparatus ; (4) the want of knowledge of what electricity can 


trated by lantern slides. 7.30 p.m. 


THURSDAY, MARCH 2lst. 


CARPENTERS’ Hatyi.—London-wall, E.C. 
North America,” Professor Wm. Somerville. 


“The Forests of 
8 p.m. 


Tue Ipswich ENGINEERING SocieTy.—The Museum, High- | 


street, Ipswich. “‘ The Size and Cost of Electrical Generators 
in Relation to the Type of Prime Mover,’ Mr. Humphrey 
MacCullum. 8 p.m. 

THE INSTITUTION 


or ExecrricaL ENGINEERS.—Victoria 


8 p.m. 


SATURDAY, MARCH 23rp. 


by Mr. 8. Z. de Ferranti. 


| 

t 
Embankment, W.C. Discussion, “‘ The Causes Preventing the I 
More General Use of Electricity for Domestic Purposes,” opened | 


| do economically and well; (5) the great facilities given by the 


suppliers of gas in the way of hiring apparatus on very low terms 
to induce consumption ; (6) cheap coal, cheap gas, cheap oil ; 
(7) the natural objection to change; (8) the installation of 
houses; (9) the cost of service from the street where more 
power is required ; (10) the unsatisfactory tenure of electrical 
undertakings, which renders the raising of capital for giving 
a cheap supply so difficult ; and (11) the want of good enough 
business methods in pushing sales, the want of educational 
work, and the want of advertising. It is pointed out that 
he uses of electricity, other than lighting, are :—(1) Cooking ; 
2) water heating; (3) heating rooms; (4) heating irons; (5) 
driving vacuum cleaners ; (6) for small power, boot cleaning, 
knife cleaning, refrigerating, pumping; and (7) for working 
lifts. The. foregoing matters have been brought forward by 
the Institution so that members wishing to speak may have the 


Tue AssociATION oF ENGINEERS-IN-CHARGE.—King’s Hall, | opportunity of thinking the matter over in advance before 
| speaking at the meeting. 


Holborn Restaurant, W.C. Seventeenth Annual Dinner. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Position of the Chief Works. 

Firms like Kynochs, Limited, and the Metropolitan 
Amalgamated Railway Carriage and Wagon Company (which last 
employs about 3000 oes tees may be able to hold out a month 
or six weeks, and the B.8.A. Company (which employs about 4500 
people) is said to have stocks of fuel sufficient to last for a similar 
period, but the question then arises as to how such firms are to 
obtain their supplies of steel and other raw materials. Messrs. 
Alfred Hickman, Limited, who employ about 2000 workpeople, 
and consume some 5000 tons of ae per week, have already 
closed down part of their large establishment tamporarily, but 
the larger portion of their works is going on. The Karl of 
Dudley’s Round Oak Iron and Steel Works, where some 
1500 workpeople are engaged, are continuing operations, and 
will be able to do so throughout the week, if not longer. 
George Adams and Sons, the well-known galvanised iron makers, 
of the Mars Ironworks, Wolve himpton, stopped nearly a week 
ago through want of fuel, and paid off their 850 workpeople until 
the strike is over. Tangyes Limited have issued to their nearly 
3000 workpeople at their Cornwall Works a very con iderate notice 
in the follow ng terms :—‘‘It is with much regret we have t» 
announce tht although we took every po sible precaution to have 
supplies of coal, we are afraid that, unle s the stoppage of 
the coal strike enables us t» replenish our fuel stores, our 
supplies will not enable us to keep the works open longer than 
a week from this date, as we are compelled, in eve yone’s 
interests, to keep sufficient fuel for re-starting. It will be known 
to a'l the men that the rule of the works is posted up at the main 
gates, andis: ‘That on and after Ociober 26th, 1898, no notice 
will be given or required from any employés before leaving.’ 
This rule bas always been acted upon, and no notice would be 
necessary to terminate our men’s contract. We are very sorry to 
take the course we must, and are wisbful to create as little incon- 
venience and discomfort as may be, and so we inform all our men 
that it is our intention to stop all work, and consequently terminate 
all contracts, on the evening of Wednesday, 13th inst., at closing 
time. If it be found ible to continue at work longer we shall 
certainly do so, and the men for whom there is work will be kept 
on, if they ave willing, from day to day. In any case, everyone 
may be assured that we shall be g'ad to, and will, re-start at the 
eariie-t possible moment after the strike is settled.” 


Current Business. 

Operations are being continued at some of the iron and 
steel works, and deliveries are being made wherever practicable, 
and where customers can take them. New business is almost at a 
standstill, except now and then for odd lots, for which higher 
prices than recently have to be paid. Prices may be quoted 
nominally at:—Cinder pig iron, 52s. to 53s.; part-mine, 56s. to 
57s.; Northampton, 55s. to 56s.; Derbyshire, 57s. to 58s.; marked 
bars continue at £8 10s.; unmarked, £7 5s. to £7 7s. 6d.; and 
galvanised corruzated sheets £11 10s. te £11 15s. There is a good 
demand for the last named class of iron from India, Australia, and 
South Africa. 





The Mines Drainage Engines. 

Satisfactory arrangements have been concluded for the 
supply of sufficient slack to keep all the pumping engines of the 
South Staffordshire Mines Drainage Commissioners in operation. 
There was some difficulty with the miners at first, but the neces- 
sary fuel has since been raised, and the unwatering of the pits will 
therefore proceed without further interruption. 


Midland Iron and Steel Wages Board. 

At the recent annual meeting of the Midland Iron and 
Steel Wages Board, when Mr. George Macpherson presided, the 
yearly report was adopted, showing that the board now consisted 
of 53 firms, comprising 28 in South Staffordshire and Shropshire, 
3 each in North Staffordshire, Lancashire, North and South 
Wales, Cheshire, and Derbyshire, and 5 in South Yorkshire. From 
December 3rd, 1910, to February 4th, 1911, the rate paid for 
puddling was 8s. 6d. per ton. Under the sliding scale the rate 
had been varied to 8s. 9d. from February 4th to April 1st, 1911, 
and had remained at that figure up to February 3rd last, when 
the period cove ed by the annual report ended. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, Thursday. 


Trade Limited all Round. 

TAKEN on the whole, prices remain more or less nominal, 
and, owing to the disorganisation caused by the coal strike, 
deliveries were generally difficult to obtain. The attendance on 
the Iron Exchange on Tuesday was a good average one, but 
business was in small compass in all departments. There was 
little or no change to note in other respects, with the exception of 
English tin ingots, which were rather dearer. 


Quotations. 

Pig iron: Lincolnshire, No, 3 foundry, 56s. to 56s. 6d.; 
Staffordshire, 57s. 6d. to 58s.; Derbyshire, 57s. od.; Northampton- 
shire, 58s, 4d. Scotch: Gartsherrie, 64s. od. to 65s.; Glengarnock, 
62s.; Eglinton, 62s., delivered Manchester. West Coast hematite, 
66s. 6d. to 67s.; East Coast ditto, 60s. to 66s. 6d., both f.o.t. 
Deliveed Heysham: Gartsherrie, 62s. 6d. to 63s.; Glengarnock, 
60s.; Eglinton, 60s. Delivered Pre:ton: Gart herrie, 63s. 6d. to 
64s.; Glengarnock, 6ls.; Eglin.on, 61s. Finished iron: Bars, 
£7 5s.; hoops, £7 12s. 6d.; sheets, £8 15s. Steel: Bars, £7 to 
£7 10s.; Lancashire hoop:, £7 12s. 6d.; Staffordshire ditto, 
s. 6d.; sheets, £8 53. to £8 103.; boiler plates, £8 5s. to 
£8 10:.; plates for tank, girder and bridge work, £7 10s. to 
47 153; English billets, £5 15s.; foreign ditto, £5 7s. 6d. to 
£5 10s.; cold drawn steel, £9 10s. to £9 15s. Copper: Sheets, 
£80; tough ingot, £68 10s. to £69+.; best selected, £68 15s. to 
£69 5s. per ton ; — tubes, -; brass tubes, 8d.; condenser, 
¥d.; brazed brass tubes, 9}d.; rolled brass, 78d.; brass wire, 73d. ; 
brass turning rods, 7}d.; yellow metal, 63d. per lb. Sheet lead, 
£19 15s. per ton. English tin ingots, £199 per ton. 


The Lancashire Coal Trade. 


There is nothing new to report. Operations on Tuesday 
were restricted tore-se.ling. Coke is now beginning to be obtained 
with difficulty and foundries will soon be stopped in consequence. 


Electric Power for Coal Mines. 

A paper on the “Lancashire Electric Power Company’s 
System, and its Application to the Local Collieries,” was read 
before the Manchester Geological and Mining Society on Tuesday 
last by Mr. Charles D. Taite. The author pointed out how 
backward the Lancashire coalowners were in the adoption of 
electric power for mining work. The total horse-power so used at 
— is about 3000, which will shortly be increased to 4000 

orse-power, and the annual consumption is about 4,000,000 units. 
In the Newcastle district, the author said, the three power 
companies are supplying electrical energy at the rate of over 
55,0u0,000 units per annum for coal mining purposes. In South 
Wales 12,500 horse-power is being supplied by the power 





companies, and a further 3500 horse-power has been contracted 
for. In the Clyde Valley district about 8500 horse-power is either 
connected or contracted for, while in Yorkshire the present power 
absorbed is about 4000 horse-power, and 2000 additional horse- 
power has been contracted for. As was pointed out by the author, 
the age of the Lancashire pits has no doubt something to do with 
the slowness of Lancashire collieries in adopting electricity for 
power purposes, but where coal is the most difficult to win up-to- 
date methods should be employed if the cost of mining is to be 
kept down. 


Strike at Cammell Laird’s, Birkenhead. 

A strike of engineers is in progress at this company’s 
works at Birkenhead and Tranmere Bay. I hear that the engine 
shop has been closed down, and that some 2000 men are out. 
Work on the battleship Audacious and the floating dock will be 
greatly interfered with. The strikers demand that their wages 
shall be raised to the level of ports on the North-East Coast. 


Harland and Wolff’s New Repairing Yard at Liverpool. 

I hear that Mr. James Mace, an assistant manager in the 
Engineering Department at the Belfast yard, will be given the 
control of the new repairing yard which Messrs. Harland and 
Wolff are about to establish at Liverpool. 


The Salt Union. 

The report of the Salt Union for 1911 states that the 
quantity of salt delivered by the Union last year was 875,000 tons, 
as against 838,000 tons in 1910. The new vacuum plant at 
Western Point—which has been described in THE ENGINEER - has 
strengthened the position of the Union materially by helping it 
meet foreign competition on more favourable terms than formerly. 
Large shipments have been made from these works to India and 
other markets which could not have been made from Winsford and 
Northwich. The report states that the Brine Pumping \Cheshire) 
Bill, 1912, has been promoted by some of the Mid-Cheshire Urban 
District Councils and the County Council with the object of pre- 
venting the manufacture of brine products at a greater distance 
than three miles from the place of pumping. A petit on has been 
deposited against the Bill, and the Board intends to oppose it 
strenuously in Committee. 


Threatened Strike of Municipal Workpeople in Manchester. 
Common sense has so far prevailed among the municipal 
workpeople here. The proposal made by the leaders of the Muni- 
cipal Employés’ Association to declare an immediate strike in 
Manchester in order to obtain a minimum wage of 27s. has not 
met with general favour among the workers. The City Council 
last week made several concessions to the workers, among which 
was the raising of the minimum wage from 25s, to 26s. per week. 


The “‘ Dieselising” of Lancashire. 

From time to time I have alluded in this column to the 
extent to which the building of Diesel and {modifications of the 
Diesel engine is being taken up in these parts, which have hitherto 
been chiefly associated with steam and gas engines. The Man- 
chester Ship Canal Company has for some time been using Diesel 
engines for pumping purposes in connection with the locks. 
These were supplied by Mirrlees, Bickerton and Day, who are so 
busy that they are now carrying out an extension of their works at 
Hazel Grove. These are of quite modest power compared with 
those which the Mersey Dock and Harbour Board are about to 
adopt for the new Gladstone Dock, but they have probably had 
some influence in demonstrating that for this class of work the 
Diesel engine is well adapted. The contract for the Mersey Dock 
Board plant was placed with the Worthington Pump Company, 
and will include five 54in. centrifugal pumps, direct connected to 
Diesel engines of 1000 horse-power each. The pumps, which will 
have an aggregate capacity of 47,000 cubic feet per minute, will 
be built at Newark-on-Trent. The order for the engines was 
placed with the Diesel Engine Company, Limited, London, which 
will supply ‘engines built by Messrs. Carels Fréres, Ghent, on the 
four-cylinder two-stroke type, fitted with outside crosshead, and 
similar in design to the Carel-Diesel marine engines, which are 
now being so widely adopted in this country and on the Continent. 
It is of particular interest to note that this plant, when completed 
will be the most important dock pumping installation of its kind 
in existence, and that the contract for the Diesel engines is the 
largest so far placed in this country. 


Barrow-In-Furness, Thursday. 
Hematites. 

There is no business being done in the hematite pig iron 
trade worthy of the name on account of the generally disturbed 
state of affairs. The iron being produced at present is only small, 
for very few furnaces are in blast. At Barrow the whole of the works 
have been stopped, the five furnaces that were working having been 
damped down. At Millom the furnaces there have ceased opera- 
tions, and at Ulverston only part of the plant is making iron and 
that may not be for so long. Upin Cumberland the whole of the 
thirteen furnaces of the Cumberland Iron and Steel Combine have 
been damped down. The supplies of coke have stopped, and it 
was impossible to carry on any longer. Some good orders are 
held, but practically no one wants deliveries of iron just at present, 
even supposing the train service permitted. Makers nominally 
are quoting 67s. per ton net f.o.b. for parcels of mixed numbers 
of Bessemer iron. There is also nothing being done in the warrant 
market. Sellers’ quotation remains at 63s. 9d. per ton net cash. 
The stores of warrant iron represent just over 45,000 tons. 


Iron Ore. 

There is a quietness in the iron ore trade ; the demand for 
the time being has fallen flat, for little ore is required either locally 
or outside the district. Shipments coastwise have fallen consider- 
ably during the past week. Last week some heavy imports of 
foreign ore were made into Barrow. They included 4750 tons from 
Almeria per the s.s, Camrose, 3500 tons on the s.s. Winifred from 
Les Lalaises, and 3000 tons from the same port by the s.s. Jane 
Rowe. This class of ore is quoted up to 21s. 6d. per ton delivered, 
but all prices are nominal at present. The s.s. Balvenie arrived in 
Barrow last week with 1000 tons of spiegel iron from Rotterdam. 


Steel. 

The Barrow Steel Company was the only firm able to keep 
its rail mills at work last week in the country, but it was forced on 
Saturday morning last to close down on account of the shortness of 
fuel and the stoppage of the iron-producing furnaces. In West 
Cumberland the steel departments had already been closed a week. 
Good orders are held for rails at Barrow and Workington. Little 
business is being offered in any of the steel sections. The plate mill 
at the Barrow Steel Works has been undergoing alteration in order 
to turn out the bigger ship plates, &c., now required by ship- 
builders, and immediately after the coal strike comes to an end 
the mill will again be put into operation after standing idle for 
three years, 


Shipbuilding and Engineering. 

These trades are both busily employed, and will not be 
affected by the coal strike, even if it goes on for a few weeks. 
Messrs. Vickers hold a good stock of coal. and have had fresh 
supplies during the past week-end ; two cargoes of 1400 tons from 
the South Wales district and a cargo of coal and coke arrived from 
Rotterdam for use at the Barrow Shipyard. There are no new 
features to report. H.M.S. Phoenix, a new torpedo destroyer, has 
returned to Barrow after highly successful trials on the Clyde. 


Fuel. 
There is a big demand for all sorts of coal, but very little 








is coming to hand, and these supplies are only those that have been 
held up on the railways. 


The Shipping Trade is Quiet. 
Some fair rail shipments were made last week from 
Barrow to Birkenhead for re-shipment overseas. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

Most of the largest works have continued to keep prac- 
tically all their departments going, although the number of 
furnaces in operation has been reduced. Supplies of fuel have 
been dribbling in all the week, chiefly belated wagons, and a fair 
quantity has been sold by collieries which happened to have 
stocks on hand. This has fetched up to 35s. per ton, but there 
has been no scramble on the part of buyers for the fael. 
In all, the tonnage for disposal did not amount to very much, and 
with the prospects of an early settlement of the strike regarded as 
more hopeful, sellers had latterly shown a disposition to accept 
lower offers. As already reported, many steel and other firms 
have ceased operations, and many others which have been more 
fortunately placed announce that they will have to stop in a few 
days unless the supply of coal is renewed. After announcing that 
the supply of electricity for power purposes would be cut off as 
from the end of last week, the Corporation Electricity Department 
subsequently withdrew its notice, having been able to secure a 
delivery of 3000 tons of coal. The price paid has not been 
divulged, but it is believed to be well over 30s. per ton. The 
moulders’ strike has not yet been settled, but in the present 
circumstances it is not causing any great inconvenience. Taking 
the city’s industries as a whole, it is extremely satisfactory that 
the majority of the men are still in employment. But the condi- 
tions could scarcely be worse from the manufacturers’ point of 
view, for those who are able to keep their plant running 
are unable to get their products despatched, owing to 
the serious suspension of the goods service on all the railways. 
This is also affecting the delivery of material other than coal, of 
course. It is feared now that the congestion of railway traffic will 
be worse than ever on the resumption of the collieries, for arrears 
in the hands of the railway companies are accumulating daily. 
The only satisfactory feature of business which is thus hampered 
in all directions is that fresh orders in the general steel trade are 
not being seriously checked. Better prices, too, are being real sed, 
and buyers are evidently of the opinion that higher quotations for 
steel will rule after normal business is restored. 


The Coal Market. 

With the exception of the disposal of stray lots of coal 
at the high price referred to above, the week has been a blank in 
the coal trade. The strike so far has been marked by no unpleasant 
incidents, the men keeping up their holiday demeanour. 


Pig Iron. 

Little or no business has been done in the pig iron 
market, and deliveries have practically ceased from the Lincoln- 
shire and Derbyshire furnaces. It is repo.ted that some foundry 
iron has found its way here out of the Middlesbrough stores, but 
the quantity has not veen large. Prices are all withdrawn. 


The Lighter Trades. 

Makers of plated goods and cutlery report a serious 
falling off in the home trade, and have recalled their travellers. 
The clo-ing down of the rolling mills has cut off the supply of 
material for many branches of the lighter steel trades. Foreign 
orders continue to arrive very satisfactorily. The annual tenders 
of the Admiralty for files and rasps, which have just been issued, 
specify about 34,000 dozens, which is equal to la t year’s require- 
ments. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Pig Iron Trade. 

THE troubles in the coal mining industry have paralysed 
the transaction of new business in tne pig iron trade of this 
district, and there is not a feature that may be considered 
satsfactory except the enormous rhipments and the continued 
large depletion of the stocks, features which are not a little sur- 
pr.sing in face of the state of affairs in the coal trade and the 
general closmg of works throughout this country. | At the 
commencement of this month there were seventy-eight blast 
furnaces in operation in the North-East of England ; the 
number had fallen on Wednesday this week to nine, and of these 
three will be damped down if the miners’ dispute is not settled by 
the close of the present week. Only three furnaces are left which 
are producing ordinary Cleveland pig iron, and by the end of the 
week there will be no pig iron of this description made at all, a 
circumstance which has only once before been reported during the 
sixty-two years since the Cleveland pig iron trade was esta- 
blished, viz., in 1892, during the three months strike of 
the Durham colliers. The Cleveland ironstone mines are 
all idle, there being no demand for the stone. At this 
period of the year there is almost invariably an extensive 
demand for Cleve and pig iron for spring delivery to the Con- 
tinent, but the present uncertain state of the labour market has 
effectually killed that so far as the first half of the spring is 
concerned. This is the more unfortunate as the demand pro- 
mised to be unusually good. What is worse, it is driv.ng con- 
sumers abroad to secure supplies from competing cvuntrie-, 
and it will take a long time after the strike is settled to recover 
the ground that has been lost by our fai'ure to deliver. The 
prices have moved up a little tnis week, but not to anything 
like the extent that might have been anticipated. Cleveland 
pig iron warrants have been up as high as 50s. 74d. cash buyers, 
which is on'y a halfpenny per ton under the maximum price 
of the year. Since the first week in the year till this week 
warrants have been under 50s., and they closed on Wednesday at 
50s. 7d. cash buyers. Makers have b-en able to sell No. 3 Cleve- 
land G.M.B. pig iron this week for immediate delivery at 51s. and 
even 51s, 3d. per ton, the latter being the highest price of the 
year. No. 1, which is very scarce, has not been obtainable under 
55s. 3d.; Nos. 4 foundry and 4 forge at 50s. 9d.; and mottled and 
white at 50s. 3d.; all for prompt delivery. The stocks of the 
lower qualities have been small for a long time, so that producers 
cannot well fall back upon their stocks to satisfy the requirements 
of consumers ; there are a few foundries still at work. 


Ore and Coke. 

The consumption of iron ore in this district is very small, 
seeing that neariy all the blast furnaces have been damped down 
or blown out. All the Cleveland ironstone mines are closed, 
and the furnaces that are still at work are using foreign 
ore, of which there is no lack. For a long time no contracts for 
foreign ore appear to have been made, but there are enormous 
quantities coming in in satisfaction of old contracts—in fact, 
uite a score of ore-laden vessels have been discharging at a 
time in the Tees. The imports of iron ore into the Tees 
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average fully 6000 tons per day, and nearly all this has to go into 
stock. Last quarter the imports were poor, and consumers had to 
draw heavily on their stocks of ore, so much so that they were well 
nigh exhausted just before the coal miners’ strike commenced, but 
the present state of affairs will permit of stocks being replenished. 
In the absence of new business the price of Rubio ore remains 
practically nominal at 2ls. 6d. per tn, delivered at wharf 
mn the Tees, which was the figure before the strike. Because 
nearly all the furnaces are idle the consumption of coke is 
extremely small, but at the same time the production of it is 
insignificant. Those who have odd lots for sale quote extra- 
ordinary prices. Before the strike 17s. per ton delivered at 
Middlesbrough furnaces was the general quotation. This week 
27s. 6d. per ton is reported to have been paid, but 35s. and even 
40s. per ton are quoted, prices which have never been mentioned 
since 1873, when 40s. was a regular figure and even 45s. was paid ; 
but that was when 120s. per ton was being paid fur No. 3 Cleve- 
land pig iron and all other iron and steel prices were in proportion. 


Manufactured Iron and Steel. 

The finished iron and steel works throughout the North 
of England are, with one exception, totally idle, because it is 
impos-ible to get fuel, and this is spoiling what promised to be one 
of the best years on record. ere are plenty of orders on the 
books of manufacturers, but they cannot proceed with them in 
present circumstances. A few small foundries whore consumption 
of fuel is not large, and whose owners have managed to accumulat » 
a fair stock of coal-and coke, are keeping their establishments 
still going, but new orders are conspicuous by their absence, and 
even inquiries are almost nil. No changes have been madein any 
prices for manufactured iron and steel. 


Shipbuilding and Engineering. 

While nearly every industry in the North-East of England 
has been paralysed by the miners’ strike the sbipbuilding and 
engineering establishments as yet have not been greatly affected, 
and have been kept in almost full operation. They do not 
consume a large tonnage of fuel, and managed to secure fair stocks 
before the strike began. Another featare is that so many of 
them now depend for their motive power upon the public elec- 
tricity companies, which had large stocks of coal upon which to fall 
back. The supply of materials, such as plates and angles, has so 
far been well maintained, though nearly every mill was closed 
very shortly after the miners’ strike commenced. But the ship- 
builders had large stocks of materials in their yards, but these 
must soon bs exhausted, and then the yards cannot continue in 
operation ; in fact, it is probable that several may have to be 
closed on that account. 


The Coal Trade. 
With every colliery idle, the business of buying and 
selling coals is at a complete standstill, for there is almost no coal 
available for sale, and prices are practically nominal. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Pig Iron Warrants Dearer. 

THERE has been more inquiry for pig iron warrants this 
week in Glasgow Exchange, and a further improvement has taken 
place in prices. Repoits from abroad have maiuly been colourless, 
and without influence, and the stronger feeling in the market is 
attributable to increa-ed shipments and reduced stocks, together 
with the fact that production has been so much curtailed. It is 
understood that even were furnaces relighted at an early date, it 
would take some time for the output to be restored to anything 
like its former proportions. The demand has been for cash and 
delivery in one month, the three months’ business this week being 
inconsiderable. Since last report business has been done in 
Cleveland warrants from 50-. 2}d. to 50s. 74d. cash, 50s. 53d. to 
50s. 104d. one month, and 5ls. to 51s. 3d. three months. Sales of 
the same class of iron have also taken place at 51s. 44d. for delivery 
in eighteen days, and 50s. 8d. for 29.h April. Stoppage of work 
at many of the foundries has greatly reduced the local demand for 
pg iron, and there has beea a marked curtailment in the imports 
of Cleveland iron into Scotland. The arrivals at Grangemouth in 
the past week of pig iron f.om Middlesbrough and district, were 
6508 tons, being 4957 tons less than in the corresponding week of 
last year, and there is a total decrease in these impurts since 
lst January amounting to 17,223 tons. 


Scotch Pig Iron Trade. 

There are now only three furnaces in blast in Scotland, 
compared with 84 before the beginning of the strike. Output has 
thus been reduced from about 26,800 tons to 960 tons per week. 
Of course there is, on the other hand, much less demand for pig 
iron, owing to the large numbers of consumers who have been 
obliged to close down their works. So far the shipments have 
been better than usual, the quantities sent coastwise having been 
considerably over the average in amount. Prices are steady. 
Monkland is quoted free at ship at Glasgow, No. 1, 58s. 6d.; 
No, 3, 57s. 6d.; Carnbroe, No. 1, 62s. 6d.; No. 3, 58s. 6d.; Clyde, 
Calder and Gartsherrie, Nos. 1, 64s. 6d.; Nos. 3, 59s. 6d.; Sum- 
merlee, No. 1, 64s. 6d.; No. 3, 60s. 6d.; Langloan, No. 1, 65s.; 
No. 3, 60s.; Coltness, No. 1, 82s. 6d.; No. 3, 60s.; Eglinton at 
Ardrossan or Troon, No. 1, 58s.; No. 3, 57s.; Glengarnock at 
Ardrossan, No. 1, 65s.; No. 3 60s.; Dalmellington at Ayr, No. 1, 
59s.; No. 3, 57s.; Shotts at Leith, No. 1, 65s.; No. 3, 60s. per ton. 
The shipments of pig iron from Scotch ports in the past week 
amounted to 6608 tons, showing an increase of 688 tons compared 
with the quantity despatched in the corresponding week of 1911. 





Hematite Ore and Pig Iron. 

Business in the hematite trad is very quiet. Consump- 
tion of hematite pig iron is greatly reduced, but as the production 
is also stopped the selling prices have been maintained. Scotch 
hematite pigs are quoted by merchants 69s. 6d. per ton for West of 
Seotland delivery. There has been very little inquiry for Cumber- 
land warrants, which are nominally 64s. 44d. in the Glasgow market. 
Imports of hematite ore are small, and there has been consider- 
able difficulty in getting them delivered. 


Finished Iron and Steel. 

The new business in finished iron and steel is necessarily of 
smal] proportions. There are, however, a good many inquiries in the 
market, and these are being dealt with by salesmen and office 
staffs, notwithstanding that works are closed. On all hands it is 
hoped that the stoppage may not be of long duration, as there is 

lenty of work to be done, and the enforced idleness is a great 

ardship and loss to all concern d. Scotch crown bars are quoted 
£6 15s., best ditto £7 2s. 6d., and best horseshoe iron £7 5s. per 
ton, all less the usual 5 per cent. discount for C.yde delivery. 
Prices of steel are steady, notwithstanding that the current smouut 
of business 1s inconsiderable. Steel angles are quoted £7, ship plates 
£7 5s., bara £8, and boiler plates £8 2s. 6d., subject to 5 per cent. 
discount for delivery in the West of Scotland. 


Shipbuilding and Engineering. 

There has so far been comparatively little interruption in 
the Clyde shipyards. Stocks of coal have sufficed to keep the 
works in operation. Complaints are now made, however, that the 
difficulty of obtaining timely delivery of steel and other material 
by rail has become so gr. at as in some instance: to threaten inter- 
ruption to the work of the shipyards. Marine engineering and 


boilermaking works have been kept in operation as far as possible. 
In the general engineering branches a great many operatives have 


been thrown idle for want of coal supplies. The locomotive shops 
of the Caledonian, North Brit’sh, and Glasgow and South-Western 
Railways may be said to be practically closed, and many thousands 
of men have been dismissed at their works, as well as at the 
various works of the North British Locomotive Company and many 
other engineering establishments. The foundry trade has suffered 
severely owing to the coal strike, and most of the works in the 
Midland and Western districts of Scotland are closed. 


The Coal Trade. 

The business in coals has been very restricted. Shipments 
in the past week were less than a third of the quantity despatched 
in the preceding week, and the current shipments are quite 
inconsiderable, consisting mainly of the clearing away of supplies 
arranged for some time ago. No fresh business of any con- 
sequence is undertaken, as it is impossible to get railway 
facilities for transit save in cases where coal might be 
supplied from brigs. There aro few exceptions to this state of 
matters, especially in the Eastern mining districts. Com- 
re good shipments are being carried out from 

irth of Forth ports to the Thames, and the greater proportion 
of the shippiog Lusioess—such as it is—goes to coastwise places, 
the fcre'ga trade being for the time ata standstill. From 25s, to 
30s. are quoted ie Conder coals, and the charges for manu- 
facturing purpores are also very high, Retail prices in the larger 
towns run from 1s, 6d. to 2s, per ewt. Glasgow Corporation is 
supplying poor people with gasworks coke at the low price of 1d 
for 14]b., and in order to make certain that the concession is not 
abused, the quantity to be supplied to any one individual is not to 
exceed 56 Ib. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade: Business before the Strike. 

THE days preceding the strike will be long remembered. 
Business of the old legitimate character was insignificant. At 
Cardiff clearances were very few and totals small. On the Ist 
there were two cargoes despatched, one to Pomeron and the other 
to Gibraltar, both under 2000 tons ; on the 4th five were cleared, 
one to Gibraltar, 5000 tons. One of the features of the term was 


the rapidity with which prices ran up ; £2 for best steam was an | 
ordinary quotation, and no duubt there was a good deal of specula- | 


tion and some huge profits made by those who had capital and 
could afford to risk. 
who did speculate did well, with prudent foresight, but were careful 
not to be tardy in action. The news that the German miners were 


As a member observed, it made them hold on for extremely high 
prices. Steam large was quoted at about 40s. per ton, some 
asking more ; smalls were from 20s. to 25s. Pitwood about £1 
ex ship. Little was done in large bulk. The chief business was 
in lots as “‘ parcels.” 


Coal Prices, March 13th, Cardiff. 

Best Admiralty large, 40s. to 42s. 6d.; seconds, 37s. 6d. to 
40s.; ordinaries, 35s. to 37s. 6d.; best drys, 35s. to 40s.; ordinary 
drys, 30s. to 35s.; best washed nuts, 24s. to 26s.; best bunker 
smalls, 22s. 6d. to 25s.; other smalls, 20s. to 22s. 6d.; best Mon- 
mouthsbire black vein, 35s. to 4(s.; ordinary Western Valleys, 
32s. 6d. to 35s.; Eastern Valleys, 30s. to 32s. 6d. Bituminous: 
No. 2 Rhondda large, 28s. to 30s. Patent fuel: 35s. to 40s. Pit- 
wood, ex ship, 19s. 6d. to 20s. 


Danish State Railways. 
Mid-week an inquiry was received at Cardiff, from the 
Danish State Railway, for tenders for 90,000 tons of first-class loco- 





27,000 tons first-class steam coal for ships’ use, Belgian, Welsh, 
Westphalian, South Yorkshire and Newcastle or specified. It is 
stipulated that in the event of a strike taking place, coals of equal 
quality to those contracted for are to be supplied from oth r 
markets. 


Newport (Mon.). 
Shipments, foreign, last week were 700 tons, and coast- 
wise 3133. On Tuesday matters were reported as practically at a 
standstill. The following were nominal quotations: ast New- 
— black large, 35s. to 39s.; Western Valley, 32s. 6d. to 34s. 6d.; 
Zastern, 30s. to 32s.; other sorts, 28s. to 29s. Best small, 21s. to 
23s.; other smalls, 20s. to 21s. Pitwood, ex-ship, 19s. 6d. to 20s, 





Swansea. 

Trade was larger last week than was anticipated, but as 
supply of coal and patent fuel ran out trade declined. Shipments 
of coal and patent fuel totalled 15,215 tons. On Wedne day 
business was at a standstill, both as regards steam coal and 
anthracite. Latest:—Best malting, 23+. to 25s, net ; second, 22s, 
to 24s. 6d. net ; big vein, large, 19s. to 23s., less 24; red vein, 
16s. 9d. to 18s., less 24 ; machine-made cobbles, 22s. to 24s. net ; 
Paris nuts, 24s. to 27s. net; French, 24s. to 27s.: German, same 
net; ban’, 22s. 6d. to 24s. net; machine-made large peas, 
12s. 9d. to 13s. 9d. net; rubbly culm, 6-. to 7s., less 24; duff, 
4s. 3d. to 5s. net. Steam coal: Be-t large, 23s. 6d. to 25s., less 
24 ; seconds, 20s. to 23s. 6d., less 24; bunkers, 20s. to 25+. 6d., 
less 24; small, 10s. 6d. to 15s., less 24. Bituminous: No. 3 
Rhondda, 23-. to 25s., less 74 3 through, 19s. to Zls., less 24; 
small, 15+. to 19+, less 24. Patent fuel, 17s. 6d. to 20s., less 25, 
all f.0.b. 





Iron and Steel. 


be busy. On the 11th 1000 tons rails were despatched to Naral, 
and 1600 tons sleepers for Kurachee last week. During the week 
business was brisk, the blast furnaces, Siemens smelting furnaces, 
and the Be semers were engaged until Saturday morning. 
The Big Mul, which only worked a few turns the previous 
week, was als> run until Saturday, and it was s'ated that there 
was good work for this week also. The Goat Mill was busy 
upon an urgent order fur heavy steel rai's, and the bank 
men fully em:loyed. In the Big 
turned out, and an order for fish-; la 
be said of other branches. 
of iron ore from Bilbao; 840 tons ore came from Nantes to 
Swansea. Pig iron: Hematite mixed numbers, 64s. 4$d., 
64s. 74d. month ; Middlesbrough, 50s. 74d. ca-h, 50s. 10d. month ; 
Scotch, 56s. 74d. cash, 5-s. 104d. month; Welsh h ma‘ite, 71s. to 
71s. 6d. de ivered ; East Coast, 70+. to 71s.; West Coa-t, py to 
eavy 


es was finish d. 


71s. Steel bars: Siemens, £5 5s.; Bessemer, £5 2. 6d. 
sections unchanged. Rulio ore, 20+. to 21s. Other quotations: 
Copper, £64 8s. 9d. ca-h, £65 2+. 6d. three mon'he. Lead: 


£16 3s. 9d. English ; Spanish, £15 16s. 3d. Spelter, £24 10d. per 


ton. Silver, 26}4d. per oz. 


Tin-plates. 

It was stated in Swansea this week that one of the results 
of the strike was that the American and Canadian markets were 
lost. The Duffryn Steel and Tin-plate Company was able to 
keep the whole of its works fully going up to Saturday. This 
week, however, the management fearing a prolonged strike, 
decided to let two steel smelting furnaces out. Copper works 
closed down entirely a few days after the coal strike. The great 
tube works at Landore have closed their doors, and quite 1300 
hands are idle. The Mond Meter Works are so far fully 





The old and careful members on ’Change 


going to rival their Welsh brethren did not cause much excitement. | 


motive coal, 20,000 to 24,000 tons smokeless coal or briquettes, and | 


| The area of works in action appears to have become | 
| lessened, and the chief is still only Dowlais, which, much to the | 
satisfaction of the workmen and the neighbourhood, continues to | 


Mi'l ligbt colliery plant was | 
Little can | 
Blaenavon imported a large quantity | 


operating. Latest: All business ata standstill. Prices nominal, 
Ordinary plates, 13s. 104d. to 14s.; C.A. roofing sheets, 30 ». 

£8 15s. to £9 per ton ; big sheets for galvanising, 30 g., £8 5s. to 
£9; finished black, £10 10s. to £10 15s.; galvanised sheets, 24 y. 

£11 5s. per ton; block tin, £193 cash, £188 three months. 
All possible advantage is being taken of the present stoppage i 
overhaul the machinery and put everything in order, so that 4 
good output can begin as soon as there isa restart. Tin-plate 
makers are well versed in the history and trouble of their industry. 
and can look back after the early troubles and trials, especially of 
competition, to the days of 1893 and 1900. Out of the ‘war 
came the recognition of the Welsh Plate and Sheet Makers’ Asx ,, 
ciation, followed by the Conciliation Board, which has done mu:}; 
good. In fact, what with the improvement in the tin-plate 
industry and the adjustment of labour difficulties, the opinion «f 
the looker-on was tbat it was one of the best of the industries, and 
was showing an admirable example to the industrial world—to the 
colliers in particular. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 6th, 1912. 

InqutRies for about 10,000 steel cars are now before the 
market, and most of them will result in orders during the mont). 
The western mills are securing new business as fast as order 
are executed. Western mills generally are employed to about 
80 per cent. of capacity, taking all mills into account, whi 
| in the east the best estimate gives 60 per cent. The most active 
| branch of the industry calling for pig iron is in pipes and tubes, 
| All of the pipe foundries are busy, and their frequent purchases 
| of large lots of low-grade iron show that they are having an 
| abundance of work in sight. There is great activity in tube,, 
'and the National Tube Company is one of the few that jis 
running to full capacity. Its last mill—the Republic, nea: 
| Pittsburgh—resumed last week after a year’s idleness. A large 
amount of business in plates and shapes is still hanging baci 
| for no apparent market reason. While the mills have perhap 
two months’ work on their books, there is no great anxiety t 
go after new business outside of their specified terms, which are 
understood. The Edgar Thompson rail mill is working almost to 
full capacity, considerable of this activity being due to some 
large orders recently placed on export account. Railroad 
enterprises on the western hemisphere are full of promise, and 
not a little of the interest in railroad construction is due to the 





| anticipated opportunities for railroad building enterprise in 
connection with the opening of the Panama Canal. The 
| copper market is firm on a basis of 14.50 for electrolytic. Stocks 
| are rather decreasing, and exports are not quite as heavy. 
| The outlook for copper is good, and the tin market is strong. 
Consumption is increasing, and large quantities of tin have r 

cently been shipped to interior points. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 

T. RowLanpDs AND Co., Limited, have removed from Stirliny- 
chambers, Campo-lane, Sheffield, to Palm Tree Works, Stani 
forth-road, Sheffield. Telephone, Attercliffe 19. 

Ow1nG to the increase in their London business Richard 
| Johnson, Clapham and Morris, Limited, Manchester, have 
appointed Mr. H. M. Kelk as their London agent. His address 
will be: Broad-street House, New Broad-street, London, E.C. 

THE ATMOSPHERIC STEAM HEATING Company (1907), Limited, 
has removed to 22, Broadway, Westminster, S.W., to which 
address it is requested that all communications shall now be 
addressed. The new telephone number is 5833 Victoria, and 
telegrams should be addressed to ** Metro,” London, as usual. 


AN ADJUSTABLE SPANNER.—We have received from J. (. 
Plimpton and Co., Limited, of Old Hall-street, Liverpool, an 
ingenious adjustable spanner of a kind they are now importing 
from America. It is called the * Fitzall,’’ and is made by the 

| Standard Wrench and Tool Company, of Providence. The 
principle employed is that of the wedge. The handle of the 
spanner, on which the fixed jaw is forged, is provided for its 
upper half with an inclined surface. The loose jaw has also 
an inclined face. A sleeve embraces the two inclined faces, 
and, as they are so formed as to make a slight angle, the wedging 
| action is powerful. It is, moreover, increased by milling the 
fixed incline. The tool is very strongly made, gives an excel 
lent grip, and is instantaneously adjustable within its limits. 


Conrracts.—The Worthington Pump Company, Limited, 
has recently received a large number of orders, among which we 
notice :—Condensing plants for Bradford Corporation, for 
Japan (3), for Madrid, for a distillery, for Newcastle, and for 
Germany ; cooling towers for Liverpool Corporation (4), Buda 
pest (3), and for a gold mine; and pumps of various descrip- 
tions for Manchester, Budapest, for a Dutch sugar works (15), 
for fuel oil at Newcastle (25), for a paper mill (4), for railway ser 

| vice (3), for Surbiton sewage works (2), and for Dudley Corpora- 
tion.—J. Dampney and Co., Limited, of Cardiff, have just re- 
ceived the sixty-fifth order from the Cunard Company, which is 
| now using “ Apexior’”’ in the boilers and turbines of its s.s. 
Mauretania and Lusitania, also in eight other of its steamers. 
| The same firm has also received the third repeat order from the 
Crown Agents for the Colonies for Lagos, the third order from 
the Argentine navy, and the sixth order from the Corporation 
of the Trinity House, the second order from Gio. Ansaldo, Arm- 
trong and Co., of Italy, for use in turbines, and further repeat 
orders from the Great Western Railway, Italian State Railways. 
&c.—The!} Mirrlees-Watson Company, Limited, has recently 
received orders for eleven sets of barometric jet condensing 
plants, the orders coming from this country and from various 
parts of the world, including Africa, Mexico, Canada, and 
| Formosa; for nine sets of surface condensing plants, one set 
| being for Greece ; for a low-level jet condensing plant ; and for 
| six sets of condensing plant fitted with pumps of the Mirrlees- 
Leblanc rotary type, three of the latter sets being for the Port 
Said Tramways.—The North British Railway Company has 
placed an order for twelve railway wagon weighbridges of the 
latest pattern with W. and T. Avery, Limited, Soho Foundry, 
Birmingham.—-The Westinghouse Brake Company, Limited, 
of 82, York-road, King’s Cross, London, N., has just re- 
ceived from the Port of London Authority what is claimed 
| probably to constitute the largest single order for chain drives 


record in this country, viz., eight drives aggregating 880 
est 


| on 
| horse-power.—The lock woven mesh system of George F. 
| and Co. is being used by H.M. Office of Works as reinforcement 
| for the covering of the reservoirs in connection with the Windsor 
| Castle water supply.—The St. Ives Consolidated Mines, Limited, 
have recently placed an order with the British Humboldt Engi- 
neering Company, Limited, for another one of this firm’s special 
patented ball mills of 7ft. 7in. diameter and 3ft. 4in. width 
of the grinding drum. This mill will be used for erushing 
pitch-blende ore from the size of a man’s doubled fist 
down to 60-mesh screen.—Jno. Birch and Co., Limited. 
of London - wall - buildings, London-wall, EC., have 
recently secured the order for matetials in connection 
with a new drainage scheme for the City of Fortaleza, Ceara, 
Brazil. The order includes some 16,000 tons of cast iron pipe-. 
and about 4000 tons of stoneware pipes, together with all the 
requisite valves, sluice gates and acces-ories. ‘Ihe value of the 
contract is approximately £160,000. This order, we are glad to 
be able to state, has been placed in its entirety in this country, 
and was obtained in the face of severe continental competition. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 
Rheinland-Westphalia. 


DeMAND has been increasing during the week in all 
the principal trades, with the result that an upward tendency 
is felt in raw material, as well as in bars and plates. Prospects 
generally are fair, and existing orders will secure good employ- 
ment for about six months. Foreign orders are coming in 
regularly, and at pretty good prices. The Siegerland Iron Ore 
Convention raised raw spathose ore M. 6 p.t., and roasted ditto 
M. 10 p.t., the forme: now standing at M. 12.20 p.t., and the 
latter at M. 17.50 p.t. The output in iron ore for January of 
this year was 170,671 t., sales being 196,120 t. There is, 
naturally, no restriction in the output of iron ore now. Pig 
iron is exceedingly well inquired for, and the large works can 
hardly satisfy the requirements of their customers. Semi- 
finished steel is very brisk both on home and foreign account, 
and there has been a normal inquiry for sectional iron. There 





is vigorous activity in the bar trade, and the mills frequently ask | 


several months for delivery. Rates move upwards slowly, but 
steadily, and less than M, 112 p.t. for deliveries next quarter 
is not accepted. Hoops remain in good request ; 


the Union of | 


Hoop Mills advanced prices from M. 135 to M. 140 p.t.,and several | 


sales have already been effected at the new figure. ‘The healthy 
condition of the plate mills has led to an improvement in quota- 
tions, and the sheet mills report being supplied with work up 
to the autumn; M. 142.50 p.t. may be regarded as the basis 
quotation. Wire and wire nails meet with a fair inquiry. 


List Quotations. 
Speigeleisen, 10 to 12 per cent. grade, M. 77; white 
forge pig, M. 65 to M. 66; iron for steel making, M. 68 to M. 69 ; 
Bessemer, M. 77.50; foundry pig, No. 1, M. 73.50: 


German 73. 
M. 70; German hematite, M. 77.50; common 


No. 3, 
M. 112 to M. 115; iron bars, M. 135 to M. 138; hoops, M. 135 
to M. 140; boiler plates, M. 143 to M. 145; sheets, M. 142.50 
to M. 147, all per ton, free at works. 


bars, 





The Steel Convention. 


The total deliveries of the Steel Convention in January | 


of this year are stated to have been 584,312 t., as compared 
with 562,756 t. in December, 1911, and 488,105 t. in January, 
I%1}. Of the above-named quantity 340,836 t. were bars, as 
compared with 327,897 t. in December and 278,759 t. in January, 
1911; drawn wire, 71,588 t., as compared with 68,143 t. and 
64,944 t.; plates, 102,996 t., as compared with 97,332 t. in De- 
cember and 86,288 t. in January last year; pipes, 17,661 t., 
as compared with 17,944 t. in December and 12,918 t. in January 
last year; castings, 51,231 t., as compared with 51,440 t. in 
December and 45,185 t. in January last year. 


Production of Pig Iron. 

According to official accounts given by the Union of 
German Iron and Steel Masters, the output of crude iron in 
Germany, including Luxemburg, for February of this year, 
was 1,319,827 t., as compared with 1,372,749 t. in January, 
1912, and 1,179,137 t. in February, 1911. 
ent sorts of pig iron was as follows :—Foundry pig, 239,781 t., 
as compared with 237,574 t. in the same month last year ; Bes- 
semer, 27,436 t., 








as compared with 28,570 t.; basic, 836,250 t., 
as compared with 736,942 t.; iron for steel making and spiegel- 
eisen, 171, 247 t., as compared with 133,860 t.; forge pig, 
45,113 t., as compared with 42,191 t. in the same month last 


year. Production in pig iron for January and February of this 


Output in the differ- | 


| side each main bearing. 


year was 2,692,576 t., as compared with 2,499,849 t. in the same | 


period of last year. 


The German Coal Market. 

Demand continues active, and 
much firmness in the past week. The position of affairs in 
the Ruhr coal district is generally considered critical, and a 
strike inevitable. Extensive measures have been taken to 
protect those who are willing to work ; 


: | 11,450. 
prices have shown | 


400 additional police- | 


men were sent to the Bochum-Gelsenkirchen district on the 5th | 


inst. In the Saxon coal-producing districts troubles are also 
reported, the colliers asking 0.30 per shift advances in wages 
and eight hours work. Meetings will take place in all the coal 
districts in Saxony on Sunday. Even Russia has been touched 
by the strike, all the colliers of the Saturn coal pits, one of the 
largest in Russian-Poland, having struck work recently. 


Austria-Hungary. 
There has been a fair amount of fresh work coming 
in lately in the finished iron industries, building 


being especially well inquired for at firm quotations. Brisk 


material | 


activity is in evidence in the Ostrau-Karwin coal district, con- | 


sumption being about equal to production. 
tracts higher prices can be carried without difficulty, owing 
to advances in the neighbouring district of Silesia. The colliers’ 
strike in England will have a great influence on the Austro- 
Hungarian coal market, and the Bohemian brown coal trade 
has already been favourably influenced, foreign competition 
being less keen, and prices therefore stiffening. 


Iron and Steel in Belgium. 
The tone of the market is quiet and firm, orders now 
coming in rather more slowly, especially those on foreign account. 


For forward con- | 


Current demand, however, is satisfactory, and rates are favour- | 
able, an upward tendency even being noticeable compared with | 


last month's prices. Basic plates stand at £6 4s. to £6 5s., 
sheets varying from £6 10s. to £6 17s., according to quality, 
all per ton, f.o.b. Antwerp. For inland consumption 160f. to 
165f. p.t. is quoted for steel plates. Last year’s exports in the 
different sorts of plates show a fair increase, being 165,780 t. 
as compared with 148,850 t. in 1910; imports in plates and 


sheets have likewise improved, being 23,600 t., as compared | 


with 19,870 t. in 1910. 





METROPOLITAN WATER Boarp.—-On Tuesday evening, 5th 
March, a large number of officers of the Metropolitan Water 
Board met in the old board room of the offices of the late New 
River Company, at New River Head, in Rosebery-avenue, 
for the purpose of taking a formal farewell of Mr. Ernest Collins, 
M. Inst. C.E., until recently the district engineer of the New 
River district, and formerly one of the chief engineers in the 
service of the New River Company. Mr. Collins had been in 
the service of the New River Company and the Water Board 
for some thirty-one years, and Mr. Collins in recent years took 
a prominent part in urging the claims of transferred ofticers— 
that is, those officers of the late water companies who were 
transferred to the service of the Water Board in 1904—for fair 
and equitable consideration in connection with a number of 
difficult points which almost necessarily arose upon the amal- 
gamation of eight commercial companies under one public 
body. His tact and discretion enabled him to secure a number 
of concessions in the interests of transferred officers, whilst he 
speedily earned the highest opinions from officers appointed 
by the Water Board itself. The esteem in which he was held 
throughout the service took the tangible form of a solid silver 
salver engraved with his coat of arms and inscribed. The pre- 
sentation was made by Mr. H. F. Rutter, M. Inst. C.E., district 
engineer of the Board’s Western District. 
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BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 
When the abridgment is not illustrated the Specification is without 


drawings. 
Copies of Specifications may be obtained at the Patent-o, Sale Branch, 
25, Southampton-buildings, Caancery-lane, London, W.C., at 8d. each. 





The first date given is the date 
end of the abridgment is the date o 
of the complete specification, 

Any person may on any of the Spee yp mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of oppesition to the grant of the Patent. 


INTERNAL COMBUSTION ENGINES. 


of application ; the second date at the 
the advertisement of the acceptance 


April 10th, 1911.—Vatve Gear or INTERNAL Com- 
BUSTION AND STEAM ENGINES, J. Johnston, of 30, Clavering- 
avenue, Barnes, Surrey, and A. Womersley, of 10, Dynevor- 
road, Richmond, Surrey. 

The engraving shows a cross section of the invention applied 
to an internal combustion engine. The cylinders are arranged 
either vertical or at a slight angle from the vertical, and the 
cam shaft A is placed vertically underneath the crank shaft B. 


N° 8859. 








Two levers C connect the cam shaft and the valve rods D. 


The cam shaft A is driven from the crank shaft B by means of | 


chain wheels and chains, a chain element being fitted along- 
These chains at the same time dip 
into the oil well G and continuously lift part of the oil to the 
main bearings crank pins.—February 21st, 1912. 


PUMPING AND BLOWING MACHINERY. 


May 11th, 1911.—Exprioston Pumps, Siemens Schuc- 
kertwerke, G.m.b.H., 3, Askanischer Platz, Berlin, S.W. 


The main feature of this pump consists in the compression | 


of each fresh charge being produced by a separate explosion 
which directly impels the fluid column by means of which 
the compression is effected. The cycle takes place in the follow- 
ing manner :—A, B, C, and D are combustion chambers with 
admission valves E for the charge and exhaust valves F. 
Assuming the chamber A to contain a compressed charge, and 
ignition thereof to occur, the water occupying the space within 
the pump up to a certain level is forced into the pipe G, carrying 
with it the water in the chamber B. During this period the 
pressure valves H near the chamber A are closed by a suitable 


NO11450. 





arrangement, so that the water can escape only through the 
pressure valves J into the supply pipe K at the other end of 
the pump. Simultaneously a portion of the water enters the 
chambers C and D. In C, for example, the residual gases of 
a previous explosion may be thus driven out and in D a pre- 
viously admitted charge compressed. Fresh water now enters 
the pump through the suction valves L owing to the partial 


| vacuum in the pipe G, produced by the continued motion of the 


water column due to its kinetic energy. Explosion now occurs 
in the chamber D, and the working of the pump continues, 
the events of the cycle taking place in rotation in each of the 
chambers. The delivery is effected through the valves H or J, 
the set near the chamber in which the explosion is taking place 
being closed each time.—February 21st, 1912. 


TRANSMISSION OF POWER. 


26,857. February 16th, 1911.— IMPROVEMENTS IN OR 
RELATING TO CABLES FOR Erectric CurRRENT DistRri- 
BUTING Systems, Charles H. Merz, of 28, Victoria-street, 
S.W., and Philip Vassar Hunter, of 41, Coquet-terrace, 
Heaton, Newcastle-on-Tyne. 

The object of this invention is to provide a method of con- 
structing a cable cheaply. The left-hand drawing illus- 
trates a cable for a three-phase system having a pair of leads 
A B for each phase, the two leads of each pair being of similar 
electrical potential and arranged concentrically so as to be 
mutually inductive with a non-conducting separator Q between 
them and forming one core of the cable. A» there is normally 
no difference of potential between the lea’s A B, the non- 
conducting separator Q need have only sufficient insulating 
properties to withstand the momentary difference of pressure 
which would exist should a leakage occur from A or B to earth 


or another feeder. The two leads are extremely close together 
and have a maximum mutual induction. If it is desired to 
arrange the feeders so that the leads have equal impedance, 
the cable may be divided into an even number of equal lengths, 
the inner conductor A of one length being connected to the 
other conductor B of the adjacent length. This arrangement 
also prevents alteration te the division of current between the 
two leads by unequal inductive effects on the two leads of 
currents in adjacent feeders or earth. In an alternative con- 
struction, shown on the right, the two leads A B of each pair 


N°26857 





of leads are arranged side by side, so as to be mutually inductive, 
with a non-conducting separator Q between them, each lead 
being, it may be, of semi-circular section as shown. The two 
leads may be arranged spirally round each other to prevent 
unequal division of currents in the two leads due to the effect 
of currents in adjacent feeders or earth. In this way, in a dis- 
tributing system where heretofore the leads were carried in 
separate cables, the initial outlay is decreased since the cost of 
distributing systems embodying cables is practically propor- 
tionate to the number of cables employed and not to their 





capacity.—February 21st, 1912. 


| HYDRAULICS. 


10,120. April 26th, 1911.—Preez Covupiines, F. Albert, of 
114, Kreuzweg, Diisseldorf-Rath, Germany. 
One of the two pipes is formed with a bent-over beaded edge 
A having a projection B engaged in a recess in the other pipe 
formed by the inner edge of the double bead C of that pipe. 


This recess may be formed by boring or turning the bead. 


N°10,120. 
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| The coupling, it is claimed, has the advantage of centring 
| the coupled pipes one in the other, and also of securing the exact 
| coincidence of the packing grooves in the coupled pipes. Any 
| suitable packing rings, such as rubber rings, flat rings, copper 
| rings of lens-shaped cross section, &c., may be employed.— 
February 2\st, 1912. 


TELEGRAPHS AND TELEPHONES. 


82. March 27th, 1911.—SparK GENERATOR FOR WIRELESS 
TELEGRAPHY, Ernest Octavius Walker, Iverna Court, Ken- 
sington. 

It is proposed to utilise the spark at the contact breaker 

of a coil for the purpose of transmitting wireless signals. From 


«1 


or 


N° 7582. 
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the accompanying engraving it will be gathered that there 
is no secondary to the induction coil, and that the only spark 
that is produced by the coil when the key K is closed is that at 
che contacts of the interrupter.—February 21st. 1912. 


DYNAMOS AND MOTORS. 


17,675. August 3rd, 1911.—IMPROVEMENTS IN AND RELATING 
To SPEED REGULATION oF Dynamo Etectric MACHINERY, 
Henri Pieper, of 12, Arenue des Thermes, Lieg, Belgium. 

Two-shunt or slightly compounded motors A and B are 
mounted on the same shaft, and may be assumed to drive any 
machine which requires an extremely wide range of speed 


N° 17675. 

















variation. It will be observed that the motors are in series, 
and the speed regulation is brought about in the following 
manner :—Initially, the motor A has its maxim saturation, 





whilst the field of motor B is gradually weakened by means of 
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the regulator C. This decrease in field strength may be carried 
to zero in the motor A, and it is even possible to attain a slightly 
negative field preferably to an extent such that the ohmic 
drop of motor A is completely compensated, and the voltage 
at the terminals of motor A is zero. At this instant motor A 
is short cireuited. The ensuing regulation of the speed is 
effected by weakening the field of the motor B by means of 
the regulator D. This method gives a greater speed variation 
than is possible with the employment of a single motor.— 
February 21st, 1912. 


20,829. September 20th, 1911.—IMPpROVEMENTS IN AND 
RELATING TO SINGLE-PHASE COMMUTATOR Motors, The 


British Thomson-Houston Company, of 83, Cannon-street, 
n.C. 

In single-phase motors which operated over a wide range of 
speed it has been proposed to excite the rotor sometimes and 
the stator at others, the stator being excited at the high speeds 
and the change being accompanied by means of switches. 
According to this invention the transition from rotor to stator 
excitation is carried out by displacing the brushes, whereby 
the change is effected gradually and without interruption of the 





circuit. In the left-hand engraving the brushes A A are fixed 
920,629. 
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and the brushes B B movable. At starting, the brushes B B 
are at right angles to brushes A A, but are brought gradually 
into the position shown on the right, and may ultimately 
nearly coincide with the fixed brushes. This is the position 
which the movable brushes occupy when the motor is running 
at its highest speeds. The stator windings are divided into 
two parts, Sand S!, andare arranged approximately at right angles 
to the fixed brushes. 
eurrent, and in the case illustrated is shown excited from two 
secondary windings of a transformer. CC! is a compensating 
winding, which is divided into two parts.—February 21st, 1912. 


MOTOR CARS AND ROAD TRAFFIC. 


28,147. December 14th, 1911.—Couptincs For SHarts, H. C. 
Clark, of Westgate, Stoke Park, Coventry, and the Deasy 


Motor Car Manufacturing Company, Limited, of Parkside, | 


Coventry. 

This is a universal coupling for shafts, and is particularly 
intended to be employed in the transmission gear of motor- 
driven vehicles. The coupling consists of a pair of forks formed 
respectively by the pins A A carried by a disc B securely fixed 
on the driving shaft C and the pins D D carried by a disc securely 
fixed on the driven shaft E and of links F F connecting the 


N°28147 














members A A of the one fork with the members DD of the 
other fork, the connections between the links and members 
being of the ball-and-socket type. To keep the ends of the two 


shafts C and E in alignment a pin G is arranged to slide axially | 
in the end of the driven shaft, and this pin engages the end of | 
j The | 
sliding pin is lubricated at H. The lubrication of the ball- | 


the other shaft by means of a ball and socket joint. 


and-socket connections and the fork members is effected through | 
an annular groove J in the dise B, passages K through the | 


members A and D and a pipe L.—February 21st, 1912. 


ORDNANCE AND ARMOUR. 


20,902. September 21st, 1911.—ProsecT1LtEs For UsE IN 
Mititary AERONAUTICS AND AvIATION, V. P. Amilhau, of 
Chateau Le Boucheron, Bosmie, France. 

The projectile is preferably made of steel in spherical form, 
and in two parts, screwed together. The inside of the upper 
portion is filled with layers of gun-cotton. The lower portion 
is lined with lead fixed by means of a number of screws, and is 
filled with layers of gun-cotton, in which balls or shot are em- 
bedded. The lower cup is also provided with a detonator. 
The detonator comprises a steel cylindrical piece A, screwed 
into the cup. A shoulder, formed in the bore of this piece, 
supports the hammer B, by means of a collar thereon. Upon 





The motor is fed from two sources of | 


the axis of the hammer and at a predetermined distance from 
it a cap of fulminate of mercury is arranged in a capsule C. 


N920,902. 
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The weight of the shot in the lower cup causes the bomb to drop | 
always detonator downwards.—Februaru 21st, 1912. 


MISCELLANEOUS. 


| 

26,313. : February 15th, 1911—TrraTMENT oF SEWAGE, 
J. S. Cordy, of Restlands Lodge, Tye’s Cross, near East | 
Grinstead, Sussex. 
The sewage to be treated is introduced at the point A and | 
passes through the trap B, which may be situated in a ventilated | 
manhole, and thence into the pipe C, and through the depending 


leg D thereof into the hermetically closed tank E. In this 


N°26,313!° 
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tank the bacteria in the sewage operate to break down the 
solid matter and render it soluble in water and the organic | 
matter is converted into various substances, amongst which | 
are ammonia and nitrites. From the tank E the partially | 
purified sewage passes through the M-shaped pipe F into the | 
tank G, a current of air or oxygen being introduced through | 
the pipe H in order to oxidise the solution and engage the 
second group of organisms, thereby restoring the solution passing 
from the tank E into G to its original elements.—February 21st, 
1912. 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 








} By Live aNnp Exuaust Steam, O. Banner, Sterhrade, 
| Germany.—Filed November 29th, 1910. 

This invention consists in the combination of an oil valve 
| having a valve face divided into two parts, a cone adapted to 
be rotated without moving longitudinally and having two | 


| 
| 1,015,415. Apparatus FoR REGULATING TURBINES vi: 
| 


| 
| 








| screw surfaces adapted to act on the parts of said valve face 
| so as to cause them to approach or recede from each other 
| simultaneously with a piston regulator, a heat accumulator 
| adapted to operate said piston regulator, and mechanism con- 
| necting the piston regulator with the valve. There are three 
claims. 


1,015,550. MrTHOP OF AND APPARATUS FOR GENERATING Gas, 
Steam AND Power, H. Foerstcrling, Perth Amboy, N.J., 
assignor to Roessler and Hasslacher Chemical Company, 
New York, N.Y., a Corporation of New York.—Filed 
October 21st, 1909. 

This patent is for a method of continuously generating pro- 
ducer gas, steam and power, which consists in generating gas 
from fuel in a producer, pre-heating water and air by the hot 
gas so generated without substantially reducing the temperature 
of the gas, subsequently passing said gas through a boiler 
separate from the producer and simultaneously cooling this 
gas and generating steam in the boiler in excess of the require- 
ments of the producer, supplying the pre-heated water to the 
boiler, supplying the pre-heated air to the producer, returning 








refining electric furnaces, as shown in the engraving. 


; and Refining Machinery 
| sent to us by this firm. 
| filters, 


a portion of the steam generated in the boiler to the producer 
leading off the remainder of the steam, burning the cooled gas 

















in a gas engine and utilising the hot products of the combustion 
for the further production of steam. There are ten claims. 


1,015,439. SMELTING FuRNACE witH Etectric REFINING: 
HEARTHS CONNECTED THERETO, A. Helfenstein, Vienna, 
Austria-Hungary.— Filed March 8th, 1911. 

In the centre is placed a blast furnace, at each side closed 


1,015,439} 
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There 
are two rather long claims. 








CATALOGUES. 





THe ELectric AND ORDNANCE ACCESSORIES COMPANY, 


| Limited, Aston, Birmingham.—A price list of Vickers motor 


starters, combined starters and regulators, and motor contr | 
panels has reached us. 
Wa. GEIPEL AND Co., Vulcan Works, St. Thomas-street, S.E. 


| A circular to hand from this firm has reference to aluminium 


for electrical conductors. A useful table giving the weight, 
resistance, &c., of aluminium conductors of various sizes is 
included in this list. 

THE Sanpycrorr Founpry Company, Limited, Chester. 
—List H B has reached us. It has reference to Cascade in- 
duction motors without slip rings. Prices, weights and efii- 


| ciencies are given, and all other particulars which are required 


by buyers. The publication is admirably illustrated. 

JamMEsS BucHANAN AND Son, Liverpool.—‘* Sugar Making 
” is the title of an extensive catalogue 
Among other things it deals with bay 
boilers, breakers, carriers, cane mills, cane wagons, 
centrifugals, chimneys, clarifiers, conveyors, cube and tablet 
plant, defecators, economisers, elevators, eliminators, engines, 
evaporating pans, heaters, kilns, melting pans, mills, presses, 
pumps, refineries, retort furnaces, complete factories, &c,. 

ARNOLD GOoopWIN AND Son, Sumner-street, Southwark 
Bridge, London, S.E.—This firm’s new catalogue of air compres- 
sing and vacuum pumping machinery has reached us. We 
note that the compressors are made for 100 Ib., 50 Ib. and 
25 lb. pressure. To suit available space, the firm make~ 
both vertical and horizontal machines, the small machines 
below 50 cubic feet capacity being of a single-acting vertical 
improved type. 

ALFRED HERBERT, Limited, Coventry.—This is an interesting 


| and admirably got up pamphlet dealing with automatic lathe 
| work. 


First of all, it deals with the evolution of automatic 
machines and then the possibilities of economy obtainable with 
automatic turning machines. Other sections of the book deal 
with the ‘‘ Cost of Output,” “‘ Spring Chucks,” ** Comparisons,” 
‘Engine Lathe, Turret Lathe and Automatic Turning Machines,” 
‘“‘ Labour,” “Interest and Depreciation,’’ “‘ Cost of Setting- 
up,” “‘ Running Expenses,” * Tool Renewals,”’ ** The Machine 
Itself.” The publication is admirably illustrated. 

Georce F. West anv Co., Caxton House, Westminster, 
8.W.—This is an excellent handbook which should prove of 
assistance to those interested in this firm’s lock-woven mesh 
system of reinforced concrete. This is not a trade publication 
in the ordinary sense, for it deals with calculations for rein- 
forced concrete at considerable length, and contains much 
useful information pertaining to the design of reinforced con- 
crete structures. The publication, in fact, is termed a hand- 
book of formule and tables with explanatory notes on the 
system, and its applications to various structures. 

Tue CHATTERIS ENGINEERING CompaANy, 139-140, Gresham 
House, Old Broad-street, E.C.—Four extensive and well illu-- 
trated catalogues have reached us. One has reference to hand ard 
electric overhead cranes, another to mining machinery, a third 
to hand and electric jib cranes, whilst the fourth deals with 
electric hoists, winches and capstans. Whilst the publicaticns 
contain many illustrations, it does not appear that they by ary 
means represent all the machines which the firm manufactures. 
The mining catalogue contains illustrations and descriptions of 
machinery for use in gold, silver, diamond and other mincs, 
but the company is prepared to construct any machinery fir 
mining purposes to the instructions or plans of outside engi- 
neers. 

Tue British AtumMiIniumM Company, 109, Queen Victoria- 
street, E.C.—A circular to hand from this firm deals with 
aluminium pulleys. We understand that aluminium driving 
pulleys have been adopted by the American Tool Works Ccm- 
pany, Cincinnati, Ohio, for use on its 36in., 42in., 48in. and 
60in. heavy pattern planers. While this is a somewhat new 
departure in planer construction, pulleys of this metal have been 
applied to a number of machines in the company’s shops to 
overcome certain conditions existing there. It was not the 
intention at first to make these pulleys part of the standard 
equipment, but the results obtained were so satisfactory and 
so much better than were expected that it was decided to use 
them on the large planers instead of the regular cast iron pulley. 
Some of the advantages derived from the use of this metal are 
light weight, longer life of the belts and the development of less 
momentum. 
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THE GAS TURBINE. 
No.. 31,” 
By NORMAN DAVEY. 

AIR TURBINES WITH INTERNAL COMBUSTION. 

In the preceding article those types of air turbines 
were considered in which the working fluid admitted 
to the turbine was raised in temperature by external 
means—that is to say, by being passed through tubes 
around which the hot products of combustion from a 
furnace were conducted. A thoroughly unsatis- 
factory method from the standpoint of efficiency. 

In the internal combustion turbine the hot gases 
yroduced by the combustion of the fuel are conveyed 
direct into the turbine. This is a far more economical 
manner of procedure. The thermodynamic cycle 
of operations is precisely the same as it is in the 
air turbines that have external combustion. As 
before, a quantity of air is heated in a suitable 
chamber at a constant pressure ; this is then expanded 
through the turbine into a condenser (regenerative 
or otherwise) the necessary difference in pressure 
being maintained by means of a pump, which restores 
the air to the initial pressure at which it first “entered 
the turbine. 

The ratio of the negative work to the positive 
work done by the expansion of the air in the turbine 
is still, as it always must be, a function of the two 
temperatures at which the working fluid enters the 
turbine, and at which it enters the pump, the 
expansion in the turbine being adiabatic and the 
compression in the pump isothermal. 


For the sake of convenience in treatment, this | 


type of turbine may be split up into two classes— 
those that work above the atmospheric pressure 
and those that work below. It is possible to arrange 
a system by which such a machine may be made to 
work both above and below the atmosphere, but such is 


nothing more than a combination of two units of | 


the classes mentioned above. 

Internal combustion in which the expansion takes 
place above the atmosphere.—A diagrammatic arrange- 
ment of the integral parts of this type of air turbine 
is shown in Fig. 5. Air is taken in by the pump P 
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Fig. 5-AIR TURBINE WITH EXPANSION ABOVE 
ATMOSPHERE 


at atmospheric pressure, compressed to a certain 
value and delivered into the furnace F at that pres- 
sure. Fuel is admitted at K—if this be of a gaseous 
nature a separate pump will be required, not shown 
in the figure—and this is burnt under pressure, 
with the air that is compressed into the furnace by 
the pump P. The hot products of combustion are 
then expanded through the turbine T and exhausted 
into the atmosphere through the regenerator R. The 
air that is delivered into the furnace by the pump P 
is, after compression, conducted around the tubes 
of the regenerator, whereby a certain quantity of 
the heat in the exhaust gases of the turbine is re- 
covered in the furnace. 

The first advantage that this class of turbine has 
over the external combustion type is that a much 
greater amount of heat can be got into the working 
fluid. In fact, the only limit set to the tempera- 
ture of the air is the temperature which the blading 
of the turbine can be got to stand. This, unfor- 
tunately, places this limit sufficiently low, but by 
no means so low as if it were necessary to heat the 
working fluid externally. A very important point 
in this matter is the fact that the furnace tempera- 
ture is by no means the temperature that occurs on 
the blades of the turbine. The expansion in the tur- 
bine is an adiabatic one ; a certain drop in tempera- 
ture is thereby effected. If the whole of this expan- 





* No. I. appeared March 8th. 


N.B.—By thermal efficiency is meant Heat available . 
Heat put in 
By thermo-dynamic eff. is meant Effective work on shaft 
Heat available 
By overall efficiency is meant Effective work on shaft 
7 Heat put into furnace 
This last does not include furnace and producer losses, 








sion takes place before the fluid enters the turbine— 
that is to say, if the total pressure drop takes place 
at once, and the whole of the pressure is converted 
into velocity energy in the initial turbine entry— 
the temperature of the fluid in the turbine will be 
considerably lower than it is in the furnace. For 
instance, suppose that the greatest temperature that 
the turbine blades can be made to stand (without 
water cooling) is 1000 deg. Fah.; and suppose that 
the number of expansions in the turbine is 10. 

Let T, be the absolute temperature after the 
expansion, that is, 1460 Abs., and let T,€be the 
absolute temperature in the furnace. Let N be the 
number of expansions in the turbine—that is to say, 
10. Then 


Ti1=T,N feos where y = 1.4. 


¥ 
T, = 2820 deg. Abs. = 2360 Fah. 
If this be compared with the case of the external 
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Fig. 6—AIR TURBINE WITH EXPANSION BELOW 
ATMOSPHERE 


| combustion turbine, it will at once be seen how much 
| more efficient the former is as a heat engine. In 
the latter the highest temperature that could be 
| reasonably expected to be obtained in practice was 
|no higher than 600 deg. Fah. With the internal 
| combustion turbine there is no reason why a tempera- 
ture nearly four times as high as this should not be 
attained as a practical working temperature in the 
furnace, provided that a sufficient expansion could 
be assured in the turbine, and provided also that all 
the energy could be taken out of the gas in one pres- 
sure drop before entering the turbine. From the 
| point of view of the furnace there is practically no 
| limit to the temperature that may be used, for there 
| are no tubes in this instance to take into account,_ 
| and the furnace may be composed of suitable refrac- 
| tory material. There is, however, one fundamental 
difficulty in turbines of this class, namely, the neces- 
sity of burning under high pressures. At present 
the quest’on of burning under such pressures as would 
be required in gas turbines above the atmosphere 
in which a reasonable range of expansion is assured 
is one that presents some difficulties. At least six 
expansions would be required in the turbine to afford 
anything approaching a fair thermal economy. 
This would mean an initial pressure in the furnace 
of six atmospheres or 90 Ib. per square inch absolute. 
Burning gaseous fuel under pressures above the at- 
mosphere is in all cases a hazardous operation when 
performed upon anything like a large scale ; the com- 
bustion of solid fuel under these conditions is out of 
the question altogether. Under pressures of 90 Ib. 
or so the chance of continuous and successful working, 
taking into account the excessive temperatures that 
such pressures demand, is small. 

If, however, the turbine of this type be worked in 
such a manner that the whole of the expansion of the 
working fluid takes place below the atmosphere the 
outlook for the machine as a practical heat engine is 
considerably more hopeful. It is true that here only 
a limited expansion can be obtained, but this is more 
than balanced by the overwhelming advantages of 
burning under atmospheric pressure. 

Another, and by no means unimportant, advantage 
that the latter type of internal combustion air turbine 
has is that the pump—f it is a rotary one, as it would 
have to be—is more efficient in pumping at low 
pressures than at high ones. This is on account 
of the friction of the pump rotors in the medium 
in which they revolve. According to the formula, 


= 265 ‘ % , 

N = 0.02295 a D (185 ) ‘9 

where a = 3.14 (constant) 
D = diam. of disc in feet. 
u = peripheral velocity of disc in feet per sec. 
g = specific weight’of medium’ in Ib. per cubic 


foot 


based upon the experimental data of Odell and Stodola, 
the work expended in overcoming friction in a revolv- 
ing medium is directly dependent upon the density 





N 





of the medium in which the disc revolves. That 
is to say, a turbine pump which starts at atmospheric 
pressure and compresses to some higher value is 
less efficient than if it were compressing from some 
pressure below the atmosphere to the atmosphere. 
For example, the work lost in friction in com- 
pressing from 15 Ib. pressure to 150 lb. is ten times 
that expended in the same manner in compressing 
from 1.5 1b. to 15 1b. In cases such as these where 
the negative work is a vital factor in the fuel economy 
of the. gas turbine, a reduction in the mechanical 
losses of the former is no small advantage. 

Internal combustion turbines in which the expansion 
takes place below the atmosphere.—A diagrammatic 
illustration of this class of internal combustion 
turbine is shown in Fig. 6. Gas enters into the 
furnace F, at K ; and air through R, passing through 
the regenerator on the way. The products of com- 
bustion from the furnace are expended in the turbine 
T, and then pass through the regenerator R and con- 
denser C, and are eventually compressed and 
delivered at the atmospheric pressure by the pump P. 
Since the exhaust gases from the turbine cannot be 
cooled down to atmospheric temperature by the 


| regenerator alone, the condenser is, as in the pre- 


ceding type, an essential adjunct to the system. 
The arrows in the figure indicate the path of the fluid 
through the cycle. 

As pointed out above, the advantages of this type 
over the internal combustion turbine that works above 
the atmosphere are very marked. In fact, it is the 
only gas turbine we have yet considered that is at all 
likely to be a workable machine in practice—that is 
to say, when working between those limits which 
such practice demands. Without going into the design 
and construction of a machine of this type, since, as 
a matter of fact, it is not possible to obtain from this 
class of turbine an efficiency sufficient to compete 
with the steam turbine—that is within the limits 
set by present-day practice as regards temperature 
and pressure—still, it would be by no means wholly 
useless to work out the particular fuel economy 
of a gas turbine of this class under the conditions 
in which such a machine would have to work. 

In the first place, let the highest temperature 
that the blades of the turbine can be got to stand be 
1000 deg. Fah. This, then, is the temperature of 
the working fluid after expansion in the nozzle of 
the turbine. The quantity of work that can be taken 
out in the first nozzle is determined by the speed 
that the turbine wheel can absorb. If a double wheel 
of the Curtis type is used, with a mean diameter ci 
7ft., running at a speed of 2000 revolutions per minute, 
a velocity of 3000ft. per second can be attained in 
the nozzle with a theoretical velocity efficiency of 94per 
cent. This fixes the temperature that can be used in the 
furnace, since it determines the quantity of work 
that a given weight of fluid can give out in an efficient 
manner without undue losses in heavy exhaust 
velocities; lb. of air at a velocity of 3000ft. per 
second represents a kinetic energy of 140,000 foot- 
pounds. 

Let T; = temperature in furnace in degrees abso- 

lute 

T. = temperature after expansion = 1460 deg. 
Abs. 

T,) = atmospheric temperature = 520 deg. Abs. 


1 = initial pressure in pounds per square foot 
= 2160 Ib. per square foot 
% = volume of | Ib. of air at pressure p, and 
temperature T) = 12.4 cubic feet. 
y =ratio of specific heats for products of 
combustion = 1-37. 
Since the expansion in the turbine nozzle is 


adiabatic (p v'-*? = k), the work performed by the 
expanding fluid :— 
T; — T2 
Tn, = e 
"ES geha 

Then, putting in values as above, with W = 
140,000 foot-pounds : 
T, 


2190 deg. Abs. 
= 1730 deg. Fah. 


Let the final pressure after expansion be px 
pr \ 5 


Then :— 
el BE aes Y 
T, (2 ) 


Therefore p, the final pressure = 2.44 Ib. absolute. 
Further expansion might, of course, be carried out 
upon a second turbine wheel, but such would add 
but slightly to the thermal efficiency of the turbine 
—the greatest practical numberof expansions 
obtainable being about 10—and véry considerably 
to the size of the pump. This, therefore, can be 
regarded as the total expansion ratio permissible, 
namely, 6.1, which is achieved in one set of nozzles 
only. 

Let the negative work expended in compressing 
the working fluid back from 2.44 Ib. to atmospheric 
pressure be w, and let this operation be performed 
isothermally so as to reduce the work on the pump 
to the lowest possible value. 

Then the negative work w 


1 





T2 


Ug 
P: % loge — 
Yj 


49,000 foot-pounds. 
The ratio of negative work to positive work, or 
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the ratio of the work done on the pump to the work 
done by the turbine 


w _ 49,000 
WwW 140,000 


Let thermo-dynamic efficiency of pump = 65 per cent. 
Let thermo-dynamic efficiency of turbine=70 per cent. 

Then the overall thermo-dynamic efficiency of the 
combined turbine and pump E, is equal to 16 per 
cent. 

Since the system is regenerative the thermal effici- 
ency of the cycle is obtained as follows :—Let 
400 deg. Fah. be the necessary temperature required 
to transmit heat through the regenerator tubes. 

Then, heat lost per Ib. of working fluid— 


h = 400 C, = 103.4 B.Th. U’s. 
(C, = specific heat at constant pressure 
= .2587 for products of combustion). 
In work this represents 80,500 foot-pounds. Work 
done on turbine by expansion of working fluid, 


W = 140,000 foot-pounds. 
Then thermal efficiency E, 
ea, 
— W+h 
Then final efficiency E, 
=E, x E, =63.4 percent. x 16 percent. = 10.2percent. 


It will be seen that the above efficiency is far below 
what a modern gas engine, or even steam turbine and 
boiler, is capable of giving. It must also be borne 
in mind that the efficiency, as quoted above, does not 
include gas producer losses, which, even in the best 
producers, amount to 15 per cent. Special conditions 
under which it may be possible to recover a portion 
of these losses will be discussed in a succeeding article, 
when the question of special producers comes to be 
considered. For the present instance, however, 
taking 85 per cent. as the efficiency of the producer, 
this brings down the efficiency of the system to 8.7 
per cent. This is a very small fuel economy. Of 
course, it is certainly possible, though, perhaps, not 
probable, that in the future metals and alloys may 
be obtained that will be able to bear a much greater 
temperature than that which has been here taken 
as the maximum permissible on the turbine blades. 
In the future a much higher efficiency may be obtained 
with rotary compressors than is attained at present. 
A greater efficiency may be achieved in the turbine 
than 70 per cent., which is about the maximum 
mechanical efficiency at present reached with the 
steam turbine. It is even conceivable that under 
these Elysian conditions the air turbine pure and 
simple may give an efficiency of something approach- 
ing 20 per cent., but the chances of reaching such a 
comparatively creditable figure are so slim that in 
the practical consideration of this type of gas turbine 
they may be almost altogether ignored. 

What effectually kills this and all other “air 
turbines ”’ ic the overwhelmingly large percentage 
of negative work in the system, which, especially 
under the present conditions that prevail in the rotary 
pump, is disastrous. It is therefore necessary to 
devise some means by which a reduction of the nega- 
tive work in the system may be brought about. 
The addition of steam for this purpose into the 

. working fluid has produced a type of “ mixed fluid ”’ 
turbine which, for want of a more distinctive title, 
has here been called the “‘ steam and air” turbine. 
This class of turbine shows much better promise 
of success as an economical heat engine than any 
of the gas turbines yet considered. 

The next article will be concerned with the effi- 
ciency and general design of these turbines. 


= 35 per cent. 


= 63.4 per cent. 








THE TWIN SCREW MOTOR SHIP SELANDIA. 
No. ITI.* 


Now that we have fully described all the details of 
construction, our observations on the actual running of 
the engines on the trip from London to Antwerp 
can be made much more intelligible, at all events with 
regard to some of the points which appealed to us 
as worthy of mention. To deal first with the ship 
herself, the vibration forward was almost imper- 
ceptible, while aft and abreast of the engine-room 
we can hardly say there was none, but it was slight, 
though rather more than we should have anticipated 
from an eight-cylinder engine, the individual recipro- 
cating parts of which are so comparatively light. 
We have a shrewd suspicion, however, that quite a 
lot of it was due to the auxiliary engine, which runs 
at about 400 revolutions per minute, and not to the 
main engines at all. With regard to the seaworthi- 
ness of the ship, unfortunately, though it was blowing 
hard—about No. 6—from the south, there was no 
sea, so we had no opportunity of judging, nor had we 
a chance to observe the action of the Aspinall governor, 
a point upon which we were particularly anxious 
to obtain information.t We were very much impressed 
by the flow of water past the stern; this is quite 
smooth and undisturbed till it reaches the propellers, 
and here it only shows the eddies caused by the pro- 
pellers. There is no wave whatever, the wake being 
quite flat. This would seem to indicate that the 





* No. IL. appeared March 15th. 

+ We have since received a wireless message from the ship as follows :— 
“‘ Wind and sea south-west—force 6 increasing—motors work excellently 
—racing proportionately little. Aspinall acts instantly.” 





builders have a very good idea of the correct lines 
for a ship of this sort, and that she should be easily 
driven. We understood that the water lines are a 
series of straight-sided wedges at the various depths, 
but we cannot speak from an examination of them. 
In this connection we were surprised to learn that 
the propeller results show no apparent slip, though 
this is generally understood to mean a drag of water 
aft, of which, however, there is, as we say, no evidence ; 
the bow waves, too, are very small. Our observa- 
tions on the funnel—the mizzen mast—from time 
to time failed to show any trace of smoke; all that 
could be seen was vapour, like that which comes 
from the funnel of a steamer using smokeless coal. 
The galley, which uses the mainmast as its funnel, 
was a much worse offender in this respect. The 
mizzen mast gets very hot, hotter than the hand 
can bear, and we are inclined to think that the 
funnelless ship may prove to be a dream after all. 
The mast is more expensive than a funnel, and must 
maintain its strength as a derrick, and the exhaust 
gases are likely to have a corrosive effect in conjunc- 
tion with the rain water which will find its way down 
the mast. However, time will show. As far as the 
handling of the ship is concerned, as we have men- 
tioned above, all those responsible spoke in the very 
highest terms. 

On entering the engine-room we were faced by 
a notice “‘No Smoking,” but we were relieved to 
learn that this is simply a rule of the company in 
all their ships, and not a precaution against fire. 
On the starting platform we found that when the 
engines had made about two revolutions on com- 
pressed air, the throttle lever was moved into the 
oil position, and the engineers on the two engines 
seemed to vie with each other in seeing who could 
get on to the oil first. This sometimes leads to a 
failure, when the throttle lever has to be drawn right 
back again to pick up the air valve trigger and again 
pushed over into the starting position—but this is 
a matter of seconds only. On one occasion we noted 
that from full ahead to full astern the time occupied 
was 18 sec. from the first movement of the reversing 
lever to the time the engine actually began to turn, 
though we understood that the reverse has been 
effected in slightly less time. At all events, the 
motions necessary are so few and so simple and the 
starting so positive that many steam engineers would 
be surprised—the engineers of the ship are very 
happy about it. An interesting point cropped up 
here, while watching this order carried out. When 
the order for full astern from full ahead came down 
from the bridge, the “ links’? were reversed, but 
the engines still continued to revolve in the ahead 
direction owing to the way of the ship. Not only 
did the compression release described above enable 
the rollers safely to be returned to the cams while 
the engine was still thus rotating, but we learned 
that it was also quite safe to open the compressed 
air valve so that the air might act as a brake to pull 
up the engine without generating undue compression 
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Fig. 6-ENGINE CYCLES 


enable this to be followed out. The ordinary cycle 
of operations is shown diagrammatically in (a) for the 
correct direction of rotation according to the setting of 
the cams, starting at A; (b) shows the altered con- 
ditions of the various valve openings and closings 
when the engine is turning in the opposite direction 
to that for which the cams are set, again starting 
from A. Here it can be seen that the inlet valve is 
open practically throughout the first rising stroke 
of the piston, so that the air is simply driven out 
into the engine-room. The only part of the cycle 
in which any compression could be developed is the 
first part of the second rising stroke of the piston 
after the exhaust valve closes and before the com- 
pressed air inlet valve opens, but this is too short 
to raise the pressure, even up to that of the incoming 
air. As soon as the air valve opens the rising piston 
simply drives the air back again through the open 
air valve into the receivers, the air meanwhile acting 
as a brake. This will also explain why it is only 
necessary to hold the exhaust valve open by the action 
of the rocking bar described above when the cams 
are off the rollers, as the inlet valve is not then per- 
forming its relieving operations through the action 
of the cam. Another point ; supposing the engineer 
is in too much of a hurry and pushes his throttle 
lever over so as to admit fuel, and thus close the 
compressed air valve before the engine has stopped 
turning in the wrong direction, the air valve would 
then no longer be able to act as a relief on the second 
rising stroke of the piston, and the exhaust gases 
remaining in the cylinders would then be com- 
pressed, and would, with the incoming fuel, 
form a mixture which would be more or 
less combustible. This mixture would be ignited 
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by the compression pressure which would then be 
attained, and on the opening of the inlet valve, 
the products of this incomplete combustion, which 
would consist of a thick black smoke, would be thrown 
out into the engine-room, as has, indeed, happened. 
To meet the difficulty, the long pointer which indicates 
the actual position of the “links” passes behind 
a screen on the reversal of the engine, and this 
screen, which is attached to a belt passing over the 
cam shaft, is only moved away clear of the pointer 
when the cam shaft has actually begun to revolve 
in the direction dictated by the position of the cams, 
Instructions are therefore issued to the engineers 
that the throttle lever must not be moved to the oil 
position till the pointer has become visible, that is, 
till the engines are actually running in the right direc. 
tion. It will thus be seen how carefully all the little 
points have been thought out, and it will tend to 
explain how it is that this four-cycle engine can be 
reversed with such certainty. 

We endeavoured to make a special note of the 
various noises emanating from the engines, and as 
far as we could perceive by listening at the big 
circular holes at the top of the supporting casing, 
the slide bars, cranks, &c., are quite silent under the 
forced lubrication, though there is a slight drumming 
from the gear wheels which have a constant stream 
of oil flowing on to them. 

The air inlet to the main cylinders, though screened 
by a slotted “‘ air bottle,” makes quite an appreciable 
suck, while there is a shrill noisy hiss in the exhaust 
pipes where they enter the big water-cooled receiver 
at the back of the engine, somewhat more shrill 
than that in the eduction pipe of a slow running 
steam engine; these, however, are not serious, 
while on deck there is nothing audible at all from 
the exhaust outlet in the mast. The cams and 
rockers, apart from the auxiliary air compressor 
and its engine, and the lubricating oil pump, 
are responsible for most of the engine-room 
noise. The main high-pressure compressor 
remarkably silent. There is, however, a very 
marked difference between the various cams, one 
or two of them being, as far as we could distinguish, 
perfectly silent. This we traced to the difference 
in the clearances between the various cams and their 
rollers, those with the greatest clearances being, 
of course, the noisest, and this noise is accentuated 
by the hollow valve rods. So noticeable was this 
that we were able to tell by looking at the clearances 
which would be the noisy cams. These clearances 
appear—by observation while running and not by 
measurement—to vary from about 0°5 mm. up 
to as much as 2 mm. It is rather a pity that these 
adjustments were not made before the trip, as the 
difference must be quite appreciable and the ad- 
justments can be so simply made on the gear at the 
end of the valve rockers. We also noticed that the 
quiet cams allowed their valves to seat themselves 
more quietly than the others, so that there would 
be a still further reduction of noise after the adjust- 
ment. The clearances on the fuel cams we were 
not able to observe, as the weigh shaft was in the line 
of sight, but it is doubtful if the noise from these 
could be much reduced owing to the steepness ot 
the cams, and the effect produced is that of a hand 
hammer blow which reaches the rockers with what 
is quite a sharp little shock. Whether this will 
harmfully effect tlie rockers remains to be seen. 
The cams are not enclosed, but the weigh shaft 
lies in front of them as a protection, but of 
course does nothing to reduce the noise. On 
the whole, we should be inclined to say that the 
total engine-room noises were a little greater than 
those of a corresponding well kept steam engine, 
where a Weir feed pump is silent and the circulating 
engine nearly so. If, however, the Diesel auxiliary 
could be made more silent, we think that the forced 
lubrication and the enclosed engine should give the 
Diesel engine the advantage, as much of the other 
noise could be removed, as noted above. The point 
is, however, largely one of opinion and personal 
equation, and is not of great importance except 
that comparisons are bound to be made by those 
who are looking into the question. Of course, the 
enclosed engine helps to keep a clean engine-room. 
which is increased by the entire absence of ashes. 
We were not able to detect the slightest trace of smell 
of fuel oil in the engine-room, though in the Vuleanus 
this was very noticeable. The temperature, too, 
was much pleasanter in the present case, thanks to 
the presence of the donkey boiler, while the exhaust 
pipes are not so well lagged as in the Vulcanus, 
where the coolness of the pipes was of doubtful 
benefit in cold weather, as we remarked at the time. 
One of the most noticeable things about the engine- 
room economy was that a few minutes after tying 
up alongside at Antwerp all the engine-room staff 
were finished ; no fires to draw, ashes to dump, or 
cleaning up to do. A point, too, which afforded 
considerable satisfaction to the chief engineer was the 
fact that he could carry fuel enough to take him out 
and home again, so that he will be spared the doubts 
as to short weights delivered into his bunkers which 
beset the coal-using engineer at foreign ports. - The 
fuel consumption, by the way, was given us as 
114 tons of Roumanian residual oil per twenty- 
four hours for the*full 2500 brake horse-power, 
including all the” auxiliaries, a very slightly 
better result than the guaranteed total consump- 
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tion of the latest Nederlandsche Fabriek engine 
now under construction, which is 5} tons per 
twenty-four hours for 1100 brake horse-power, 
including auxiliaries; but a guarantee naturally 
allows @ margin, and this 53 tons will probably be 
improved upon in practice. This is equivalent to 
about one-quarter the weight of coal required by 
the average steamer. The mechanical efficiency 
was given to us as 86 per cent., a high figure which 
closely approximates to steam. 

There is one other point which we think may come 
up for consideration at some time in the history of 
the Diesel engine, and that is the use of sea water 
in the cylinder jackets. Up to the present we have 
heard of no trouble, though there has, perhaps, 
hardly been time for this to develop. if it ever intends 
to do so, but at the same time every sea-going engineer 
knows what sea water does with the cast iron of his 
bilge pumps, &c., and with the steel covers which are 
used in some Diesel engines we think that a careful 
watch should be kept for corrosion, both in these and 
the cast iron of the jackets, and at present inspection 
of the interior of the jackets is not an easy matter. 
It is sincerely to be hoped that this will be found to 
be an idle speculation, as the provision of evaporators 
or a cooling arrangement for fresh water for use in 
the jackets would be an undesirable additional first 
cost charge. 

It will be noticed that throughout our remarks 
we have made very little in the way of adverse 
criticism, although we were on the look out for oppor- 
tunities for so doing, but we feel that we have pre- 
sented a perfectly fair and accurate picture of what 
we saw. To sum up, as far as motors for naval 
purposes are concerned, very little beyond a con- 
firmation of already existing impressions has been 
demonstrated by this ship, as probably Vice-Admira] 
Sir Henry Oram, R.N., who was on board for the 
whole trip, would be the first to admit, as this par- 
ticular engine is too tall and probably too heavy 
for navy purposes. This, however, does not trouble 
the builders, as they are at present purposing to 
cater only for cargo carrying ships, and we think 
that the Burmeister and Wain Diesel engine is 
admirable for this purpose. Though we feel that 
the first words of a steam marine engineer on seeing 
the engines would be some comment as to the number 
of rods and links, we feel equally convinced that 
after careful study ana consideration of the object 
to be obtained, he would agree that each is a very 
simple method of obtaining that object, and that no 
real complaint could be made on this score. In 
many ways it is an engine with which he would very 
soon feel quite at home, and though we do not wish 
to say that it is incapable of improvement, we will 
say that for a first large engine it impresses us im- 
mensely by its simplicity and straightforwardness. 
It has undoubtedly effected more than anything 
else that has been done up to the present to convince 
the doubters and to prove the practicability, and 
not only the possibility but the actuality, of the 
Diesel engine as a method of marine propulsion. 

The engines of the Selandia are” illustrated in a 
Supplement to-day. by 





INSTITUTION OF MECHANICAL ENGINEERS. 

As a testimony to the wide and varied interest now 
being taken in all that concerns the Diesel engine, 
and as a very flattering tribute to the personality of 
its inventor, the overcrowded meeting at the Institu- 
tion of Mechanical Engineers last Friday evening 
was convincing even to an uncomfortable degree. 
It was well for the Institution that certain County 
Council regulations do not extend to such a meeting 
as last Friday’s. Gangways, gallery and platform 
were packed to their utmost limit; many of the 
audience had to stand ; doorways were choked up ; 
fresh air was scarce, and the panting audience, swelter- 
ing in a sub-tropical temperature, heaved an audible 
sigh of relief when it was all over and escape to the cool 
night breezes of St. James’s Park was possible. Never 
again, we venture to think, will it be urged that the 
industrial importance of the Diesel engine is not fully 
recognised in this country. Dr. Diesel, we are cer- 
tain, carries back with him to Germany an altered 
opinion on this point. If he is not now convinced that 
British engineers are as alive as those on the Con- 
tinent to the present attainments and the future 
possibilities of the engine to which he has given his 
name, then our headaches and other sufferings of 
Friday night have gone for nothing. Our arguments 
may have been feeble, but our numbers—a shrewder 
sign where an English audience is concerned—were 
strong. 

We may parenthetically remark here that the 
meeting offended not only County Council regula- 
tions but also the Factory Act. From a private 
source we learn that a sample of air taken at the front 
of the hall on the platform shortly before nine o’clock 
—that is, less than an hour after the meeting com- 
menced—showed 19.0 volumes of carbonic acid per 
10,000, and at the opposite end of the room the figure 
was 20.6 volumes per 10,000! There was little 
sparkle in the ensuing discussion ; ignition had, in 
fact, been almost arrested by the presence of so 
many products of combustion. To add to one’s 
troubles the lantern operator got into difficulties 








with his slides. They were of the continental pattern, 
and the all-British lantern with insular prejudice 
resented their unseemly breadth and thickness. We 
commend this fact to the notice of the Engineering 
Standards Committee. Finally, we have a serious 
complaint to make. The attendance at the meeting 
was considerably over 700. We believe we are 
right in saying that not a few members failed to 
gain admission to the hall, and we respectfully submit 
that on similar occasions in the future visitors and 
not members should be excluded. 

The President, Mr. EF. B. Ellington, being unfor- 
tunately still indisposed, Sir Frederick Donaldson 
again occupied the chair, and after the usual formal 
business had been disposed of he called upon Dr. 
Rudolph Diesel to read his paper. In another part 
of this issue we commence the reprint in full of Dr. 
Diesel’s remarks. We need only say here that time 
did not permit of his reading his paper to a conclu- 
sion, but that as something approaching 3000 copies 
of it had previously been distributed, it may be taken 
that most of those present were already aware of its 
contents. Dr. Diesel intimated before he resumed 
his seat that even since the compilation of the list 
given in the paper fifty more vessels had been ordered 
which would be driven by Diesel engines. 

Mr. Dugald Clerk opened the discussion. He him- 
self, he said, had been an “ internal combustion ”’ 
engineer since 1876, and since 1892 had been watching 
with sympathy and interest Dr. Diesel’s struggles 
and successes. He had seen the author’s efforts to 
apply the Carnot cycle to practice, and had witnessed 
the abandonment of the idea when it was found that 
a compression pressure of 500 lb. and a mean pressure 
of 6 lb. was the result. Sir Charles Parsons, who in 
1884 began his long study of the steam turbine, and Dr. 
Diesel were two of the very few inventors who had 
witnessed in their lifetimes the development and 
world-wide application of their ideas. It was to Dr. 
Diesel’s credit that he himself had taken the largest 
part in bringing about the commercial practicability 
of the engine. He would like to say, however, that 
when the author took up the work which had made 
him famous the idea underlying it was not altogether 
new. For instance, he himself—Mr. Clerk—had 
several years previously—in 1887, in fact—built an 
engine at Birmingham working essentially on the 
Diesel principle. Air, compressed separately, was 
forced into the cylinder of this engine. Its heat 
ignited the charge of compressed gas as it was 
admitted, and as a result what was practically a con- 
stant-pressure engine was produced. The idea was 
not developed further because it was found to be 
more economical to work on the ordinary explosion 
system. In 1882 he had read before the Institution 
of Civil Engineers a paper* wherein he had shown that 
the-theoretical air cycle efficiency of an engine work- 
ing on what was now called the Diesel principle was 
56 per cent. He had always maintained that the 
thermal efficiencies of the Diesel engine as published 
were too high. In calculating the thermal efficiency 
it was to ke remembered that the positive part of the 
indicator diagram included not only the work deve- 
loped in the working cylinder, but also a portion of the 
work done by the pump in compressing the air charge. 
This latter element was customarily regarded as affect- 
ing the mechanical efficiency of the engine. He, 
however, held that it should properly be taken 
account of in calculating the thermodynamical 
efficiency. From the point of view of pure thermo- 
dynamics, then, an efficiency of 48 per cent., such as 
was sometimes claimed for the Diesel engine, was 
erroneous. The true thermal efficiency of such an 
engine was about 40 per cent.t If we calculated 
the thermal efficiency by comparing the brake horse- 
power developed with the heat units represented in 
the quantity of fuel consumed, then the usual maxi- 
mum brake thermal efficiency of the Diesel engine 
was 29-32 per cent. He would like to add a word in 
favour of the gas engine. With a compression ratio 
of about 5} it was possible with such an engine to obtain 
at the brake 30 per cent. of the heat energy in the 
gas. If a little carbonic acid gas were added to the 
charge so as to permit of the compression ratio being 
increased without risk of incurring pre-ignition, then 
he would undertake to build an engine which would 
have a brake thermal efficiency of 32 per cent. The 
high efficiency of the Diesel engine was therefore not 
exclusively its property. From the thermodynamical 
point of view the gas engine could be made just as 
efficient. He had often wondered why the Diesel 
engine was made so heavy as compared with the gas 
engine. On reflection, however, he had soon dis- 
covered the reason. If he desired to build a gas 
engine, the maximum working pressure in the cylinder 
of which was to be 400 Ib., he would design it to be 
strong enough to withstand 520 lb., the extra 120 lb. 
being added to guard against the chance of disaster 
in the event of pre-ignition. In a Diesel engine 
intended for a working maximum pressure of 500 lb. 
one had to design for a pressure of 1000 lb. For in 
the event of a valve sticking the succeeding stroke 
would compress not pure air but an explosive mixture, 
and the pressure developed by the combustion of this 
mixture would be twice as great as that of ordinary 
working. He would like to hear how Dr. Diesel 
allowed for the chances of a sticking valve in large- 
: * See Clerk on the “ Theory of the Gas Engine.” ‘‘ Proceedings,” Vol. 
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xix. 
t To prevent confusion it should be noted that Mr. Clerk is here speak- 
ing of the thermal efficiency calculated from the indicated horse-power. 





sized cylinders, say, those of 30in. to 40in. in diameter. 

Mr. Clerk in the course of his remarks threw a 
diagram on the screen which showed that as the 
diameter of the cylinder of a gas engine increases 
so does the weight per brake horse-power, the “ law ”’ 
followed being practically of the straight line type. 
Mr. Clerk explained that a large four-stroke cycle 
Diesel engine would thus be very heavy, and that the 
double-acting two-stroke cycle engine for large 
powers was being developed principally to overcome 
this objection. He mentioned that an example of 
the latter class having 23in. cylinders might have a 
weight of about 200 lb. per horse-power. 

Mr. Basil H. Joy, the next speaker, asked the 
author a series of questions. Could Dr. Diesel give 
him any information as to the cause of the accident 
which occurred a few weeks ago to a Diesel engine 
at the Maschinenfabrik Augsburg-Niirnberg Com- 
pany’s works, whereby about twelve men were 
killed 2? With regard to the twin-screw motor sailing 
boat Quevilly, mentioned in the appendix to the 
paper, could the author say whether it were true, 
as was reported, that the drag on the ship caused by 
the presence’ of the propellers when the vessel was 
moving under her sails only was found to be so great 
that the whole of the motor power plant had been 
removed ? In two parts of the paper, Mr. Joy went 
on, the statement was made that for navigation pur- 
poses engineers were now abandoning the four-stroke 
cycle engine and adopting the two-stroke cycle 
type. Did this statement not require some quali- 
fication ? It was quite true that the majority of the 
continental makers had adopted the two-stroke 
cycle for the engines at present under construction 
in their shops. But it was also a fact that there were 
no large engines of this type afloat at the present 
moment. On the other hand, there were sixty or 
seventy French submarines fitted with four-stroke 
cycle engines, while all the larger boats, such as the 
Sembilan, the Vulcanus, and the Selandia, had engines 
of the same type. Difficulties, he believed, had been 
experienced with two-stroke cycle engines, and these 
difficulties, he thought, were due to the extent to 
which weight cutting had been carried. Mr. Joy also 
asked Dr. Diesel for information as to the essential 
points of difference between the Diesel engine and the 
Sabathé engine, and, further, as to how long a Diesel 
engine could run without stopping on one of the tar 
oils mentioned in the paper. Mr. Joy stated that 
the Vuleanus had experienced a good deal of trouble 
with some of the dirtier oils, the piston rings becom- 
ing gummed up in seven days. The single-cylinder 
Barclay-Curle engine, on the other hand, had run for 
thirty days without any difficulty on Scotch shale 
oil. 

Mr. H. Ade Clark told the meeting that in his 
opinion the double-acting two-stroke cycle Diesel 
engine was going to monopolise the marine field. He 
narrated the experiences of Mr. Frederick Tanner, of 
Bristol, who in 1906 patented an engine of this class. 
After experimenting with a small-sized engine Mr. 
Tanner, it seems, spent three years looking for some 
firm which would build his invention on a large scale. 
In July, 1911, Workman, Clark and Co. took it up, 
and at present, Mr. Clark said, a Tanner engine was 
almost completed in their shops. This engine, it was 
claimed by the speaker, dispensed with the compli- 
cated valve gear and scavenging arrangements used 
in continental designs. Trustworthiness, simplicity, 
and reversibility were, in order, Mr. Clark remarked 
in conclusion, the three most desirable attributes 
of a marine internal combustion engine. 

Mr. Mark Robinson’s remarks turned on the im- 
portance of the Diesel engine both in countries where 
coal is scarce and in those places where coal is plen- 
tiful, and referred to Dr. Diesel’s suggestive comment 
that it was better to distil the coal, use the gas for 
distribution, the tarry products in Diesel engines, and 
the coke in furnaces, than to burn it. as now, under 
boilers. 

Mr. H. S. Russell, of Mirrlees, Bickerton and Day, 
said that it was hardly to be wondered at that the 
paper should deal principally with the doings of con- 
tinental engineers. He would, therefore, remind 
the meeting that the first Diesel engine constructed 
in this country was built at Glasgow by Mirrlees in 
1897, that was to say, in the same year as that given 
by Dr. Diesel for his first successful engine. This 
early example was still running to-day, being now at 
Stockport, where it was used for charging air com- 
pressor cylinders. It had a cylinder 10in. by 16in., 
it ran at 200 revolutions and developed 20 brake 
horse-power. Professor Watkinson had tested it 
and had found its thermal efficiency to be 36-6 per 
cent. One often heard now-a-days the complaint 
that the British manufacturer of Diesel engines was 
far behind his continental rival. This, Mr. Russell 
said, was a perverted view of the case. The British 
manufacturer was not less progressive but less reck- 
less than the foreigner. Dr. Diesel had remarked in 
his paper on the absence of Diesel engines in the 
English section at the recent Turin Exhibition. This, 
the speaker held, did not imply, as Dr. Diesel thought 
it did, our countrymen’s lack of interest in the Diesel 
engine. It really inferred a lack of interest in Turin. 
The boasted continental superiority in this matter 
of the Diesel engine was indeed largely confined to 
paper. The high-speed engines mentioned in_the 
paper were first developed by a British firm. Even 
the two-stroke cycle and the horizontal type of engine 
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were not exclusively the offspring of continental 
manufacturers. At the Glasgow Exhibition of -1901 
a two-stroke cycle engine, which curiously enough 
was of the horizontal type as well, was shown. With 
regard to the advantages claimed for the two-stroke 
cycle engine, he thought that the lesser weight 
and the lesser cost were illusory. The whole matter 
turned on the amount of heat which could safely be 
developed in any one cylinder. If the horse-power 
were doubled the heat developed was doubled, and 
in consequence, for the sake of safety, the speed had 
to be reduced to one-half. 

Mr. E. R. Briggs, emerging from what he styled a 
vapour bath at the back of the hall, delivered a short 
address on the future development of the Diesel 
engine in this country, both as applied to marine and 
to land purposes. According to Mr. Briggs the engine 
of the future is to be of the two-cycle pattern. 
It will be lighter than those at present in existence, 
and, where required, reversible. It will have a cross- 
head and not a trunk piston, but as to whether it will 
be of the vertical or horizontal type the speaker’s 
prevision failed him. He confessed, however, that 
manufacturers were ruled as much by fashion as by 
considerations of thermodynamic efficiency, and that 
this being so, the Diesel engine of the future would 
probably bear traces of the high-speed vertical steam 
engine, which it would certainly supplant. 

The Chairman here intimated that as Dr. Diesel 
could not possibly come back to this country for an 
adjourned discussion, he would have to ask those who 
yet desired to speak to communicate their remarks 
to the secretary in writing. 

Dr. Diesel, on rising to reply to the discussion, 
remarked that he did not know very well where to 
begin or where to end with all the questions that had 
been asked. He felt, however, bound to thank Mr. 
Dugald Clerk for his kind words. He—Mr. Clerk— 
had done a vast amount of excellent work on the 
internal combustion engine, and the evolution of the 
Diesel engine owed a very great deal to Mr. Clerk’s 
work. He had to confess quite openly that he had 
taken advantage of Mr. Clerk’s ideas on more than 
one or two occasions. As regarded Mr. Clerk’s 
remarks on the thermal efficiency of the Diesel engine, 
he had to express his thorough agreement. He was 
one of the few in Germany who held that the thermal 
efficiency was properly measured only if the work 
done by the air pump was deducted from the indicator 
diagram. The usual course was to include it, but this 
had no claim to consideration except its simplicity. 
It was undoubted that a gas engine of to-day might 
be just as efficient as a Diesel engine. But he would 
remind Mr. Clerk that when the first successful Diesel 
engine was evolved it showed an efficiency about 
twice as great as that of the contemporaneous gas 
engine. The increase which had since been made in 
the efficiency of the gas engine was largely due to the 
lead given by the Diesel engine. Mr. Joy had referred 
to the M.A.N. accident. All he would say in reply 
was that its cause had nothing whatever to do with 
the principle on which the Diesel engine worked. 
He was one of a committee of experts which had been 
appointed to inquire into the disaster, and as they 
had not yet completed their investigation he did not 
think it wise to enter at the moment into greater 
detail. It was an accident in the low-pressure part 
of the engine, and probable due to lubricating oil. 
As for the sailing vessel Quevilly, Mr. Joy’s infor- 
mation that her auxiliary Diesel engines and her 
propellers had been or were about to be removed was 
entirely new to him. As stated in the paper, the loss 
of speed with the propellers uncoupled and the sails 
only in use was 4 knot. The question of the two 
versus the four-stroke cycle engine was too extensive 
to discuss in the short time at his disposal. He would 
point out, however, that the statements in the paper 
merely said that there was a clear tendency on the 


part of manufacturers to discard the four-stroke for | 
the two-stroke cycle engine so far as marine work was | 


concerned. The tendency might, as Mr. Joy had 
implied, not yet be very visible, but it was neverthe- 
less certainly there. 
between the Diesel and the Sabathé engine except in 
the matter of patent. To Mr. Russell’s remarks he 


had to reply by expressing his sorrow that the paper | 
did not contain more information about the practice | 


of English manufacturers. Months and months ago 
he had written to these same English manufacturers 
—some of whom were no doubt at the moment before 
him—but the information he had asked for had been 
withheld. The Mirrlees engine of 1897, mentioned 
by Mr. Russell, had not, however, been overlooked. 


It was referred to quite distinctly in the paper, as | 


also was the fact that it was still working. This engine, 
he would repeat, had been built. to designs prepared 
by himself. It might interest the meeting to learn 
that Lord Kelvin had been one of the very first to 
recognise the importance of the Diesel engine, and that 
it was he who, after a thorough study of its theory 
and construction, had 
Watson and Yaryan to take it up. He would not 
admit that the high-speed Diesel engine had been first 
developed in this country. Its development was 
simultaneous here and on the Continent. As regarded 
the two-stroke and the four-stroke cycle engine, he 
would only say that on the average the former 
weighed 20 per cent. less and cost 15 per cent. less 
than the latter for the same power. Dr. Diesel con- 


cluded his remarks by paying a very warm tribute 


Finally, there was no difference | 


advised Messrs. Mirrlees, | 


to all his collaborators personally known or unknown 
to him in this country and elsewhere who had helped 
to evolve the Diesel engine. Without their assist- 
ance, he said, the engine to-day would not have 
advanced anything like as far as it had done. 

The meeting was then concluded, although there 
were many present who still desired to take part 
in the discussion. The chairman asked all such to 
communicate their remarks in writing, and _inti- 
mated that Dr. Diesel would reply to their communi- 
cations in the ‘‘ Proceedings.” 

The annual dinner will be held at the Hotel Cecil, 
London, on the 18th of next month. On the 19th 
there will be a meeting for the purpose of hearing 
the report of the Alloys Research Committee. 

Mr. John W. Wainwright, of Burmeister and Wain, 
Limited, Copenhagen, the builders of the Selandia 
and the Fionia, writes to us that had time permitted 
it was his intention to have taken part in the discus- 
sion. He states that his firm adheres at present to 
the four-stroke cycle single-acting vertical marine 
engine with outside crosshead, and will continue to 
use it until it is shown satisfactorily that the two- 
stroke cycle engine can give at least equally good 
results combined with the same safety, trustworthi- 
ness and economy. 

Mr. P. v. Miaskowski, of the M.A.N. Company, 
has also sent us a copy of the remarks which he had 
desired to make. He regrets that Dr. Diesel dismissed 
the horizontal stationary type of engine so briefly. 
Important developments, he tells us, have recently 
been taking place in this direction, and the three 
leading manufacturers of internal combustion engines 
in Germany and many other firms as well are building 
horizontal engines of the Diesel type. That there is 
a demand for them is shown, he says, by the fact that 
from January, 1911, to March, 1912, the M.A.N. 
Company has received orders for forty-one horizontal 


power. This company, he believes, is the chief advo- 


important advantages, but we regret that he does 
not indicate what these advantages are. 
ence to Dr. Diesel’s remark that coal tar oils and even 
coal tar itself can be used in Diesel engines, Mr. 
Miaskowski tells us that an experimental horizontal 
M.A.N. engine of 100 brake horse-power has been 
running satisfactorily for a year on ordinary coke 
oven tar at the Dahlhausen Works of the Dr. Otto 
Company. An order for a 250 horse-power engine 
to run on the same fuel is also in hand. 


A THEORETICAL AND EXPERIMENTAL 
STUDY OF MEDIATE FRICTION. 





No. II.* 
By Prof. N. Petrorr. Translated from the French by 
P. H. Parr. 


Tne degree of approximation indicated in No. I. being 
cerning mediate friction may be solved very simply. In 


that, in the case of continuous movement of a journal, 
all the work of friction is converted into heat, which is 
conducted by the solid bodies to the surrounding air. 

The quantity of heat produced per unit of time may 
be expressed by the formula 
1 nvQ | 
E e+ p aa a E 
A A, 
in which E is the mechanial equivalent of heat. The 
quantity of heat transmitted to the air during the same 
unit of time is given by the formula— 

A(t — 4) 

where A is the coefficient of conductivity, or of cooling, 
of the solid bodies, per unit of time and per degree of 
temperature difference t — ¢, ; 

t being the temperature of the lubricating film in 

which the heat is developed ; and 

t, that of the surrounding air. 

The two latter formule represent equal values, and so 
| may be equated : 


Fv 
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|in which it must be noticed that the value of u is that 
corresponding to the temperature ¢. 

If experiment shows that the bearing, during a con- 
| tinuous movement of the well lubricated journal, is at 
| the temperature ¢ at parts near to the lubricating film, 
| the value of u is easily found by means of the character- 
| istie curve. 

For example, let A A, (Fig. 1) be the characteristic 
| curve of an oil, o¢ the axis for the temperatures, and o u 
| that for». If, on the axis of abscisse ot, the point b is 
| determined corresponding to the temperature ¢, then the 
| ordinate bm represents the required value of ». The 
| point a, taken on the axis of abscisse, corresponding to 
| the temperature ¢,, with the point m on the characteristic 
| curve, determines a straight line, the trigonometrical 


| tangent of the angle @ made by this line with the axis of 
| temperatures being the fraction 

| bm oH 

ab t—t, 


| and from equation (8) 
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Diesel engines ranging from 300 to 2000 brake horse- | 


cate of the horizontal type, but he denies that this | 
class of engine was introduced, as Dr. Diesel suggested | 
was the case, simply to bring out something new. | 
For large powers the horizontal type has, he claims, | 


With refer- | 


recognised as sufficient in all cases, many questions con- | 


order to arrive at these solutions it should be noticed | 


It is evident that, for the case where the machine js 
lubricated by another oil, for which the characteristic 
curve is B B,, the interior of the bearing will be at 
another temperature ¢’. Let u, A’, A‘;, be the values of 
the viscosity and the external frictions of this latter oil, 
and ¢’ the mean thickness of the film, then obviously an 
equation similar to (8) will be obtained. 

ry ) Ea 
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The ordinate b'n of the curve B B,, corresponding tv 

the abscissca ¢’ will represent the value of «’. The trigo- 
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nometrical tangent of the angle 9’, contained between 
the axis of abscisse and the line, will be 

b'n 

ab'’ 


ce ae & 2 
“i? = (« t n’ +h) EA 
tan ¢ = f—t wQ 

Considering only the degree of accuracy corresponding 
to the assumption that 

.. u M uw 
oS Se P'S o 
there is obtained the equation 
tan 9 = tan q’ 

which shows that the two straight lines @ m and an 
coincide. hus, for an axle in continuous movement 
under the influence of the surrounding air at a definite 
temperature, it is sufficient to determine the temperature 
of the lubricating film of any oil, to be able to determine 
| that for all other oils which it may be desired to use 
| instead, and of which the characteristic curves are known 
For this purpose it is necessary to draw the — 
curves for all the oils under consideration, to mark on the 
| axis of temperatures that of the surrounding air ¢, and 
| that of the lubricating film ¢, which is known for one of 
the oils, then to mark, on the characteristic curve of this 
| latter oil, the point m, corresponding to the temperature 
| t, and, finally, to draw a straight line through the two 
points ¢, and m. The ordinates of the points of inter- 
| section of this line with the characteristic curves of the 
| other oils determine the values of », which may be intro- 
| duced into equation (1) in order to determine the frictional 
| forces of the journal for the different oils. 
| It follows that, for an axle lubricated by different oils, 
| but which remains under identical conditions in all other 
respects, the ratios of the frictional forces for different 
oils are not invariable. 

These ratios, being equal to those of the ordinates of 
the points of intersection of the characteristic curves 
with a straight line, are evidently a function of the value 
of the trigonometrical tangent of the angle 9, which is 
itself a function of 4, the conductivity of the solid body. 

The different results of the determinations of the 
ratios of the forces of mediate friction are thus explained, 
as indicated by Hirn. 

For the frictional forces F,, F,, F;, corresponding to 
olive, rape, and sperm oils at a temperature of 40 deg. 
| Cent., Hirn found the following ratios :— 


or 








| Fy. 488 _ 9, 
| F, 2.44 ‘ 
F, 5.37 F. 2.05 
= = = 2.20; _? = —_ = 2.20; 
F, 2.44 siine F, 0.93 ' 
F, 1.31 
—! = om 2:99. 
F, 0.59 


These ratios differ very slightly from those 4, us, pv; of 
the same oils at 40 deg. 


“1 == 2.06; “2 = 2.29. 
¥3 Ms 

The influence of variations of the speed on the value 
of the mediate friction can be determined graphically 
with the greatest ease. When once the temperature ¢ has 
been determined, corresponding to the temperature ¢, of 
the air, to the speed v, to the mean value of Q and to a 
bearing pressure which determines the mean value of e, the 
straight line ¢,m is easily drawn, where m is the point on 
the characteristic curve corresponding to the tempera- 
ture t. If v, be the new value of the surface speed of 
the journal, and ¢,, 44, t,, the new values of the angle ¢, 
the viscosity u, and of the temperature of the oil film, 
corresponding to the new speed %, all the other condi- 
tions remaining the same, we may write, according‘ to 
equation (9) 

€ 1 4. 72 ) 
tan 9, =— M1 (1+ 4 bath si 
: 4 -% v7, Q 
Comparing equations (9) and (10) it follows that 


(10) 
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It only remains to draw on Fig. 1 a straight line 
corresponding to this angle 9, and to determine the new 
point m, of intersection of the characteristic curve with 
this line to determine the temperature ¢, and the vis- 
cosity #; corresponding to the speed v,, which should 
be introduced into equation (1) in order to determine 
the frictional force 


+ an aS. 
= 
en] = A 
a Om, 


An examination of Fig. 1 shows that u diminishes as v 
increases, so that the product ~v does not increase so 
rapidly as v. 

In the case of sufficiently small values of the angle 
», variations of speed cause very little variation in the 
product u v, consequently even considerable changes of 
speed have not then any marked influence on the force 
of mediate friction. But, in proportion as the angle 9 


increases, the influence of v increases also, and, in ex- | 


ceptional cases, when the angle » differs little from 1/2, 
the product uv, and the force of mediate friction, 
become proportional to the speed v. 


Such are the reasons why different experiments give | 


different relations between the variations of speed and 
those of the corresponding mediate friction. 


TABLE IV. 











| | | 
aa | @ | Ratios of | . 
| eel. | ee ea the E : 
P-F B | so}. | coetticients jgev 
el Es] -| #6 | of friction. Saw 
. | es 53 ee ss | ; | ay-” Ege 
Kind of oi. | SE) 4%] 0) ge e | Lt 
|£3|)/B#) £5] Ee lez lez] “ eee 
| 2/2) &e] 8" [83-1 8. JRZ5 
| oo | eee) Sse] ga | Ss 
|£s v | li? jas | | 
|= es | je | oe] | Ss 
= | = 
Rape oil | oz | 411] 15.5 0.00311 11 | | 
< | 62 | 403) 5.4 | 0.0045 | 1.36 | 1.41 | 0.03 | 10.1 
| | | | | 
| 63 | 406] 16.5 | 0.0032 a Lo 
| 63 | 410] 7.3 | 0.0047 | 1.47 | 1.33 | 0.06] 9.2 
j ' | | | 
| | | 
| 6 | 897] 1.0] 0.0064 | 1 11 | 
| 892 |- 9.5 | 0,077 | 1.20] 1.19 0,01 | 8.5 
| | } | | 
| 74 [515] 0.6] 0.0m5}1 |1 | 
| 74 | 510 |— 6.9} 0.0051 | 1.13} 1.14 |-9.01 | 7.4 
| | | | | 
| 75 | 515 0.5 | 0.0056 | 1 }1 
| 7 | 515 6.9 | 0.0070 | 1.25 )1.15 | 0.09) 7.4 
j | | | 
| 90 | 387] 11.9] 0.0036;/1 [1 | | 
} 90 | 421 3.9 | 0.0043 | 1.19 | 1.21 |-0.02 | 8.0 
| | | | 
Dark min'l, No. 67) 68 | 403 | 16.0 | 0.0040 | 1 }1 | 
1 | 6 | 418] 11.8 | 0.0047 | 1.17 | 1.19 |—9.02 | 4.2 
| | | | | | 
Dark min’l, No. 76} 74 [515] 2.310.008 }1 |1 | 
pa | 74 | 519 |~10.6 | 0.0066 1.47 | 1.67 |—9.12 | 12.9 
| | | | 
| } | | | 
Dark min'l,No.77| 63 | 901 4.1 | 0.0059 | 1 }1 | } 
ma | 63 | 901 6.7 | 0.0085 | 1.45 | 1.62 |~0.10 | 10.8 
| | | 
ee 74 «| 519 1.0 | 0.0055 | 1 11 | | 
74 | «510 6.0 | 0.0071 | 1.30 | 1.28 | 0.02} 7.0 
| | | 
7 | 5 0.7 | 0.0067 | 1 1 
| 75 | 510 6.0 | 0.0075 | 1.12 | 1.27 |-0.12 | 6.7 
| 
Dark min'l, No. 95) 90 421 15.1 | 0.0085 | 1 1 | 
a | 1417] 7.7 | 0.0041 | 1,18 | 1.37 |-0.14 | 7.4 
| | 
Transp. mineral, 16.5 | 404 9.8 | 0.015 | 1 1 | | 
io. 71 | 16.5 | 411 5.0 | 0,0127 | 1,21 | 1.31 |-0.08 | 4.8 
} 
Transp. mineral,) 62 | 406} 13.1] 0.0062/1 [1 | | 
0. 75 | 62 | 417 5.0 | 0.0071 | 1.15 | 1.37 | 0.16} 8.1 
Fe | 9 | 416} 13.4] 0.0045 | 1 it | 
oF | 9 417 5.1 | 0.0056 | 1.24 | 1.39 ]-0.11} 8.3 
| } } 
Dark min’l, No. 70| 62 | 4890] 5.4] 0.0000;/1 {1 | 
” | 62 | 504 3.8 | 0.0070 | 1.27 | 1,34 0.05 | 9.2 
ss |} 62 | 848 9.9 | 0.0047 | 1 1 | 
as | 62 | 874] 3.9 | 0.0053 | 1.13 | 1.20 | 0.06 | 6.0 
| 6s | 490] 5.7] 0.00894/}1 [1 | 
* | 63 | 504 4.0 | 0.0110 | 1.31 | 1.32 |-0.01 | 9.7 
} | | } 
Dark min’l, No. 72) 68 | 901| 2.7] 0.0082/1 [1 | 
*é 63 | 904 6.0 | 0.0102 | 1.24 | 1.32 |-0.06 | 8.7 
Dark min’l, No. 74| 43 | 919 | 18.2 | 0.0061 | 1 1 | 
43 | 916] 10.2 | 0.0075 | 1.23 | 1.21} 0.02] 7.8 
| 
+ 64 | 412] 23.2 | 0.0046 | 1 1 
os 4 410 15.5 | 0.0057 | 1.24 | 1.38 0.10 ree 6 
w 62 | 920] 25.8 | 0.0058 | 1 1 
“ 62 | 913 | 10.6 | 0.0086 | 1.48 | 1.54 | 0.04 | 15.9 
. 62 | 410] 23.3 | 0.0046 | 1 1 
ss | 62 | 408 3.4 | 0.0100 | 2.18 | 2.28 |~0.05 | 19.9 
62 | 920) 26.0] 0.0056 | 1 1 
62 | 88s 16.0 | 0.0070 | 1.25 | 1.36 | 0.08 | 10.0 
62 | 915 8.6 | 0.0069 | 1 1 
62 | 924 1.4 | 0.0085 | 1.25 | 1.42 |-0.12 | 10.0 
63 | 888 3.8 | 0.0046 | 1 1 
G3 | S84 3.7 | 0.0056 | 1.22 | 1.38 }- 0.08 | 7.5 
A 63 }915| 8.2 | 0.0054 | 1 Pd 
9 63 | 924 1.5 | 0.0070 | 1.30 | 1.24 0.05 9.7 
ats ww 424 13.3 | 0.'052 | 1 1 
és 90 | 408 4.0 | 0.0067 | 1.29 | 1.47 |-0.12} 971 
” 9 | 410 23.4 | 0.0043 | 1 1 
” 90 414 10.0 | 0.0074 | 1.72 | 1.71 0.00 | 13.4 
Dark min], No. 93; 90 | 415 | 21.8 | 0.0057 | 1 1 
” 90 409 12.1 | 0.0086 | 1.51 | 1.46] 0.03 9.7 
Naphtha residue,| 62 | 504 9.8 | 0.0056 | 1 1 
No. 90 62 | 510 2.3 | 0.0076 | 1.35 | 1.31 0.03 7.5 
” 62 | 910 9.3 | 0.0051 | 1 1 
as 62 | 910 3.0 | 0.0066 | 1.29} 1.21} 0.06] 6.3 
” 63 504 9.6 | 0.0052 | 1 1 
” 63 «| 510 2.2 | 0.0062 | 1.19 | 1.26 |—-0.05 | 7.4 
” 63 | 910 9.1 | 0.0047 | 1 1 
” 63 910 3.0 | 0.0056 | 1.20} 1.20} 0.00) 6.1 


























It is equally easy to determine the effect of the external 
temperature on the mediate friction. If we assume first 
that ajl the conditions of movement remain invariable, 
except the external temperature, and that this, from 
heing ¢, becomes ¢’,. 

For these new conditions, let 

t’ = the temperature of the oil film; and 

u” = the viscosity of the oil at the temperature ¢’. 

Equation (9) then becomes 


‘ a a" 
1 Eee SA 7 
tan o” = ee («4 mS: =) , - (12) 
o— i, vQ 
According to the assumption expressed in equation (4), 
the second part of equation (12) has the same value as 
that_of equation (9), or 


ta Y= = . ail = = oni 
tise tarred e— FP, ey 

This last equation shows that, in order to determine 
t’ and u’, corresponding to the temperature ¢’,, when the 
angle » has been found, it is sufficient to find, on the 
axis of temperatures, the point t“, corresponding to the 
temperature ¢’,, and from this point to draw the straight 
line t’, m* parallel to t,m,. The point of intersection m* 
of this last line with the characteristic curve will have 
for abscissa the temperature ¢’ and for ordinate the 
viscosity pu“. 

To determine the value of the coefficient of friction 
| f‘ for these last conditions, it is sufficient to introduce 
«“ in equation (6). It is thus easily seen that 

Fe pe u” 

f Me 
|» The degree of accuracy of this equation may be seen 
| on examination of Table IV. 
| The figures in that table were obtained from experi- 
| ments made with a wagon axle placed in a specially 
| constructed apparatus. 

On examination of the table it will be seen that the 
| tests are placed in pairs, and that for each pair the 
| pressures were exactly equal and that the speeds varied 
very little, but the condition of the solid friction sur- 
faces during the tests was always more or less different, 
because the two tests compared were separated by other 
| tests, sometimes by several days. 

Thus, the ratios n, of the coefficients of friction for 











| 
; | the axle tested are not only functions of the tempera- 


ture of the surrounding air, but also depend on the 
| condition of the friction surfaces. It may be concluded 
| that the influence of the temperature of the air can 
| only be appreciated by a comparison of tests for which 
| the external temperatures are very different. On this 
| account it has not been possible to give in Table IV. 
| the results of all the tests on the wagon axle. It is 
| also to the variation of the condition of the friction sur- 
| faces, which always more or less modified the effects of 
| the external temperature, to which must be attributed 
| the differences between the ratios n, of the coefficients 
| of friction as found from the experiments, and those, n, 
| determined graphically. 

| These differences, as shown by Table IV., are some- 
| times considerable, but it must be admitted that in 
| general the differences are very small, and therefore 
| Table IV. shows, in a satisfactory manner, that the 
| graphical method gives results closely approaching those 
| obtained directly from the experiments. 

| The three Tables II., III, and IV., taken together, 
| prove that the graphical method may be employed to 
| determine with a fair degree of accuracy the frictional 
| forces which depend on the quality of the oil, the area 
| of the journal, and the external temperature. 





FLASH LIGHTS FOR RAILWAY SIGNALS. 


THE use of the flash light in marine buoys and beacons 
| has long been a success, and of late the same principle has 
been applied in Sweden to railway signals, so as to dis- 
tinguish those of one class from those of another, e.g., 
fast line from slow line signals or through line from loop 
line signals. The flashing apparatus is the invention of 
| Mr. Gustaf Dalén, and is manufactured by the Gas Accu- 
mulator Company, of Stockholm, which firm has fitted 
the apparatus to several signals on both the State and 
privately owned railways of Sweden. It is there found 
that not only is the desired distinction given, but that the 
peculiar character of the light causes it to be picked out 
with ease by drivers, even from among numerous other 
lights. 

The flashing is obtained by the lamp cutting off periodi- 
cally its supply of illuminant. A pilot light is employed 
which ignites the gas as it escapes from the burner. Only 
a certain quantity of gas can pass at a time, and as soon as 
this amount is exhausted the dark period occurs. The 
light and dark periods and the number of flashes per 
minute may be varied to suit specified conditions. These 
variations are obtained by regulators in the interior of 
the lamp. 

The illuminant is dissolved acetylene stored in handy 
accumulators which are placed in a receptacle at the foot 
of the signal post. These accumulators have sufficient 
capacity to work for two months without re-charging. The 
lamps burn day and night, as it is not only cheaper to do 
that than to send men night and morning to light and 
extinguish the lamps, but the lamps are alight should fog 
or darkness come on suddenly. They burn on an average 
three-quarters of a cubic foot of dissolved acetylene gas 
in the twenty-four hours, so that the cost per lamp is less 
than one halfpenny daily. 

From the accumulator the gas is led through a pressure 
gauge to a diaphragm valve controlled by a small lever in 
the base of the lamp. This controls the flow of gas, as 
the longer the diaphragm chamber takes to fill the longer 
the intervals between the flashes. Thence the gas passes 
through an asbestos air cushion to the pilot light. The 
cushion has a spiral spring inside and is controlled by a 
regulating screw. Very fine adjustment is therefore pos- 
sible, and the period during which the light shall last is 
thereby determined. For distant signals sixty flashes 
per minute is probably desirable, and the light period 
may be 0-1 of a second and the dark period 0-9 of a second. 
For home signals there may be fifty flashes per minute, 
with a light period of 0-5 of a second and 0-7 of a second 
dark. 

No trouble has been experienced from the burner clog- 
ging, as the gas, being dissolved acetylene, is clean and 
the flashing character keeps the burner clear. Experience 
has shown that the flash lights in railway signals are as 
reliable as those used in buoys and beacons. There is also 
considerable economy as compared with oil. The labour 
charges are much less than where long-burning lamps, 











which only require re-charging weekly, are used, as the gas 
accumulators give a two months’ supply. 

There is no doubt that could the signals for certain lines 
or purposes—say, all those for fast lines—be differentiated 
it would be a great help, as then a driver on those lines 
could afford to ignore all the other signals instead of having 
when approaching a junction to count the various lights 
and make sundry mental calculations so as to identify 
the particular one he wants, all of which calculations may 
be upset should one of the lamps be out. Even where the 
signals are few some observations have to be made, all of 
which could be avoided. At the present time the dis- 
tinction is conveyed to a driver by indicating the import- 
ance of one signal arm in relation to another by its position 
above rail level. The more important the signal the higher 
it is. 

Yet another use for the flash light in railway signals may 
be suggested. This is to distinguish distant signals at 
night. It will be known that a driver may pass a distant 
signal in the “‘ on” position but not a stop signal. This 
is differentiated and provided for by cutting a fish-tail in 
the distant signal arm. But this is no good at night, as 
the arm cannot be seen, The lights are, however, the same 
—ted for the ‘‘ on”’ position and green for “ clear.” 

This is an anomaly connected with British signalling 
that several efforts have been made to remove. In 1883 
G. J. Coates took out a patent, No. 4625, for a lamp that 
Messrs. Saxby and Farmer took up, whereby a red and a 
white light or, if the signal was “ off,” two white lights 
were given side by side. The second light was obtained 
by reflection from the light of the first. In 1887 some 
experiments were made by the Midland Railway Company 
on behalf of the Rule Book Committee of the Railway 
Clearing House, with an occulting light invented by Georg 
Wilhelm Lyth, of Stockholm—patent No. 1685 of 1887. 
The dark periods were obtained by a screen that revolved 
in front of the flame of the lamp. There were two screens, 
and these were suspended from a frame pivoted in the 
centre, whence obliquely laid blades radiated. Against 
these the heat from the flame impinged and caused the 
frame and the screens to revolve. Nothing came of these 
experiments, as the Committee considered that the mech- 
anism was too delicate for railway work, and the swaying 
of a post in the wind might stop the occultations, while it 
was also thought that the continual blinking would be a 
nuisance. The only serious attempt to remove this 
anomaly is the use of the Coligny-Welch lamp-—patent 
No. 15,343 of 1898—of the Lamp Manufacturing Company. 
It is a reflected light that is shown through a side aperture 
shaped to correspond with the fish-tail of the distant arm. 
The reflécted light is a white one, and red and white are 
seen when the distant is “‘on.” Mr. E. C. Carter, the chief 
engineer of the Chicago North-Western Railway, has 
introduced a lamp with a reflected light, and here the 
second light always shows green. But there—in America 
—the distant signal question has been met by the use of 
a yellow glass for caution, a method which has only found 
favour on the District Railway and its allied tubes, and, 
later, on the Metropolitan. The objection raised against 
the general use of the yellow light is that a white light given 
by a red glass being broken in a stop signal might be mis- 
taken for a yellow light, and lead to the signal being passed. 
Another objection is that in fog a red glass might be mis- 
taken for yellow. These are contingencies that must be 
coupled with a driver’s great ignorance of his whereabouts, 
and are therefore most remote. What is, however, a main 
factor, is that quite 75 per cent. of the distant signals in 
this country are lower arms on stop signa] posts, and 
therefore are distinguished by having a light above them. 
Were the remaining 25 per cent. treated like the distant 
signals in India, which always have a fixed green 
light above them, the anomaly might be regarded as 
met. 

Were flash lights adopted for distant signals, and 
there were two or more distants on one post, they 
would have to be synchronised, or would be mislead- 
ing, to say nothing of the nuisance they would become. 
Some experiments made recently on one of the London 
railways suggest that a totally dark period is not desirable. 
If the distinction could be made by waves of low and higher 
lights it might be better, as it may not be safe for a driver 
to lose sight of his signals, even for fractions of a second. 
should he be travelling at high speed. A noticeable feature 
of these experiments was the splendid light given by the 
acetylene, which quite drowned the other lights in its 
vicinity. 





CONDENSERS FOR METALLIC FILAMENT 
LAMPS. 

WHEN the metallic filament lamps were placed upon the 
market some few years ago there immediately arose a 
great demand for small transformers, because at that time 
consumers were faced with the difficulty of obtaining low 
candle-power lamps suitable for use on circuits working 
at ordinary supply voltages. Many firms directed their 
attention to the manufacture of these transformers, and 
there is now a large number in use. But from the first 
great efforts have been made to produce high-pressure low 
candle-power lamps, and in October of last year a 16 candle- 
power 200-volt Osram lamp was placed upon the market. 
Assuming that this possesses all the excellent proper- 
ties which the makers claim for it, the need for 
the use of these small transformers would appear to 
be very much reduced, but there are, nevertheless, many 
instances in which lamps of less than 16 candle-power are 
needed, and for these transformers and other devices 
which will lower the pressure in a convenient and economi- 
cal manner will probably be demanded at any rate for 
the present, although, as we have said, recent developments 
in the manufacture of electric lamps have materially 
reduced the sale for apparatus of this description. As a 
rule auto-transformers have been employed for lowering 
the pressure of house lighting circuits, this being the most 
efficient and cheapest transformer that electrical firms have 
been able to produce. But efficient and reliable as this 
piece of apparatus is, there is ample room for improvement, 
and with a view to reduce the first cost and of obtaining 
more efficient working, condensers to produce the same 
result have recently been placed upon the market. Before 
passing on to the theoretical and practical aspects of these 
condensers, it is worthy of note that although the no-load 
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losses of an auto-transformer may be as low as 8 watts, 
this will represent about 70 units per annum, which at 6d. 
per unit amounts to 35s. 

The losses can naturally be lowered by switching off the 
transformer during the daytime, but this is not possible 
when one or more lights are always required, and, apart 
from this, considerable inconvenience may arise even when 
this practice can be adopted, since it is necessary to close 
the main switch every time a light is required. Automatic 
switches have been introduced for cutting out the trans- 
former when the last lamp on the circuit is extinguished 
and switching it on again as soon as the first lamp switch 
is closed, but these cost an appreciable sum and they are 
not always satisfactory. 

But let us turn to the theory of employing condensers 
for reducing the voltage at the terminals of electric lamps. 


To begin with, condensers can, of course, only be used on , 


alternating-current circuits. If we connect a condenser 
in series with an incandescent lamp or lamps the circuit 
voltage may be resolved into two components having differ- 
ent phase relationships. One component is equal to the 
voltage across the lamp, or lamps and the other voltage is 
equal to that across the condenser. Since an incandescent 
lamp may be regarded as a non-inductive resistance, the 
voltage across the capacity will differ in phase by 90 elec- 
trical degrees with respect to the voltage across the lamp 
terminals. The voltages of the condenser, lamps and 
supply can be represented by a right-angled triangle, the 
hypotenuse of which represents the supply voltage, whilst 
the voltages across the lamps and the condenser can be 
represented by the sides of the triangle. Thus if v! 


| 
seen that the current’in the supply circuit is the same as 


that in‘the lamp or lamps,*and that the voltage of the 
supply circuit is not reduced or transformed to that of the 
lamp, as is the case when a transformer}is employed. 
There are two methods of applying the condensers. The 
first is the parallel system, in which all the circuits are in 
parallel, and in which each circuit consists of a lamp and 
a condenser in series. The other method'is termed the 
series system, where a number of lamps of low voltage, 
say, 8, 12, and 16 volts, are connected in series with 
each other and a condenser, the individual lamps being 
controlled by short circuiting switches. The parallel 
system, which is shown in Fig. 1, is easily applied to 
houses already wired, and can be adapted to any number 
of single lamps or groups of lamps as may be convenient, 
and lamps not arranged for control by a condenser would 
be connected up so as to work at the full supply voltage. 
The flexibility of the system is such that it can be applied 
to those points where the greatest saving can be effected— 
that is to say, where low candle-power lamps are sufficient 
—without interference with those points where high 
candle-power lamps suitable for the full pressure of the 
supply are necessary. In the diagram, Fig. 1, the arrange- 
ment on the left shows a cylindrical condenser with an 
adapter, as applied, without any alteration, to the exist- 
ing wiring scheme. The pressure across the mains might 
be say, 220 volts, at a periodicity of 25 cycles per second, 
whilst the first lamp might be constructed for 50 volts 
and 10 candle-power. In the arrangement shown in the 
middle of the diagram a rectangular condenser is fixed 
to the wall. Here we might have a 50-volt 28 candle- 
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y a7 = .34 ampéres. 
50 
7 34 x 108 
oe - 5.5 microfarads. 


2 © 50/200? — 50? 
On short-circuiting the lamp the current becomes— 
pKE 
10° 
_ 314 x 5.5 x 200 - 
sa 7 : 


Thus it will be seen that the difference in current. js 
only -005 in the two cases. The idea of using condensers 
in the manner outlined in this article is due to Mr. A. w. 
Ashton, instructor in electrical engineering at the Batter- 
sea Polytechnic, and condensers designed by Mr. Ashton 
and suitable for use in this connection have been placed upon 
the market by the British Insulated and Helsby Cabl- 
Company, Limited, of Lennox House, Norfolk-street, 
Strand, W.C. From what has been said it will be see 
that Mr. Ashton maintains that these condensers not only 
provide a cheap and economical means of running low 
candle-power and low-voltage lamps, but that they als« 
give rise to economy when higher candle-power lamp; 
are needed, because these can be worked at lower voltages 
This means that the first cost of the lamps is lower and thi 
efficiency higher. The current-limiting properties which 
these condensers have should do much to prolong the life 
of the lamps, and, apart from this, the condensers prevent 
short circuits. It is estimated that, owing to the strengt}: 
of the low-voltage filament, freedom from blackening anc 
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Fig. 1—THE PARALLEL SYSTEM 


stands for the supply pressure and v, the lamp voltage the 

condenser voltage must be V/y2, — x2 
1 2 

K of the condenser must be such that when a voltage 

,'v, — v®, is applied thereto the current flowing through 





The capacity | 


the condenser will be equal to that taken by the lamp or | 


lamps at its or their rated voltage respectively. 
C/p K be taken as an RMS value of the voltage at the 
terminals of the condenser, where C = RM S current 
taken by the condenser, p = 2 x times the frequency, and 

K the capacity in farads, 
Then Vy?, — 22 © 
= pK 

Cc 
— , and 
Pv, — vt, 
Cc x 105 


PVA, — vt, 
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K in microfarads 
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| costs 2s. 6d. 
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power lamp. In the case of the arrangement shown 
on the right of the diagram a rectangular condenser is 
fixed between the ceiling and the upper floor over the 
ceiling rose. The lamp in this instance might be for 25 
volts and 5 candle-power. In each case a different con- 
denser would, of course, be necessary. 

It will be gathered that the parallel system can be 
adopted with a minimum disturbance to the wiring. 
The following calculation shows tke saving which is 
claimed to be eflected by means of this system. A 100- 
volt 25 H* candle-power lamp corsumes 25 watts and 
A 200-volt 25 H* candle-power lamp con- 
a difference of 7 watts—an1 costs 3s. 





sumes 32 watts 


| Assuming @ life of 2000 hours the saving in current is 


it xe 


The ratio of the lamp voltage to the supply voltage gives | 


the power factor of the circuit, the current leading. 

A great advantage of using condensers is the action in 
limiting the current that can be taken from the circuit. 
The filament of a metallic filament lamp has a positive 
temperature coefficient, and its resistance when cold is 
less than it is when hot. 
only a certain current will not permit the momentary 
passage of a much larger current. It is known that the 


A condenser designed to pass | 


resistance of a metallic filament lamp is about eleven times | 


as great at the temperature at which the lamp is used as 


compared with the resistance at atmospheric temperature. | 


Under ordinary conditions, therefore, the current when | Vided that the sum of the voltages of the lamps in use at 


first switched on rises momentarily to a value ten times as | 


great as its normal value. But a condenser designed for 


use with the lamp could not pass this large current, and the | 
lamp is consequently protected. The momentary rush | 


of a large current is prevented and the rise is not much | ‘ 
| lamp, for example, might be a 10 candle-power 10-volt 


above the normal value. This is shown by the following 


1000 
saving on the cost of the lamp is 6d., so that the total 
saving is 7s. 6d., and this, we understand, is about the cost 
of a condenser for a 50-cycle circuit. A condenser for use 
on @ 100-cycle circuit would only, we believe, cost about 
5s. In these cases the saving effected during the life 
of the first lamp would be equal to or in excess of the cost 
of the condenser. After the life of the first lamp, the con- 
denser will effect a direct saving in the current. 

The series system is shown in Fig. 2, and it will be 
observed that in it all the lamps are connected in series 
with each other and with a condenser. Switches are 
connected in parallel with the lamps, so that when a switch 
is closed the corresponding lamp is short circuited. Pro- 


units, which at 6d. per unit represents 7s. The 


the same time does not exceed 40 per cent. of the supply 
voltage, it can be shown that each lamp practically gets 
its correct current, however many lamps are switched on. 
In the diagram, Fig. 2, it will be noted that the first lamp 
on the left is provided with an ordinary switch. This | 


example, the figures relating to a 17-watt 100-volt lamp |lamp. The other four lamps in this particular case are 


supplied from a 200-volt 50-cycle circuit. 
Using the formula for the capacity of the condenser 
C x 106 


“ 2 2 
P Ve", — 2's 


27 50 = 314 


x 
we have 


17 and p = 


a x 


x 108 
200? — 100? x 314 


3.1 microfarads. 


Resistance of lamp when hot a = 590 ohms. 


590 


Resistance of lamp when cold = 


54 ohms. 


ie 


Current when cold 


_E 


1902 3 
Current when hot 


200 
102 
314? x 3.12 


( 542 4 .195 


—i 10 


p* K* ) 


= .17 ampeéres. 
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From the foregoing considerations it will be seen that 
for given conditions, ¢.e., the voltage of the supply circuit 
and of the lamp or lamps, the current taken by the lamp 
and the frequency of the supply circuit, there is only one 
capacity of condenser which is suitable, and that when 
all or any of the conditions are different, a condenser of 
different capacity must be employed. Further, it will be | 


| 
| 


arranged for special switch lamp-holders, which short 
circuit the terminals of the respective lamps when it 
becomes necessary to extinguish any particular light. 
Taking the last four lamps from left to right, these might 
be for the following voltages and candle-powers :—(1) 
16 candle-power, 16 volts ; (2) 25 candle-power, 25 volts ; 
(3) 25 candle-power, 25 volts; and (4) 4 candle-power, 
4 volts. It will be seen that all the five lamps take the 
same current. It is important to note that in the case 
of the series system all the lamps, as well as the condenser, 
must be rated at the same current. The sum of the vol- 
tages of all the lamps which are alight at the same time 


| must not be greater than 40 per cent. of the supply voltage ; 
| but, as in most cases all the lamps are not in use at the same 


| amount to 60 per cent. of the supply voltage. 





time, the total voltage of all the lamps in series may usually | 
It will, 
of course, be understood that the lamps in series may be 
of any candle-power, the higher candle-powers being | 
obtained by using higher voltage lamps, care being taken 
to adhere to the same rated current. 

_ The limiting effect which the condenser has upon the 
current can easily be shown by taking as an example 
a 50-volt 17-watt lamp used on a 200-volt 59-period 
circuit. 

To find the capacity of the condenser we can use the 
formula— 
10° 


. . tae 
K in microfarads = a . 
Vv, — wv, 


* Hefner candle. 


| its third year. 


the protection from over-running afforded by the con- 
denser, the increase of the average life of lamps of this 
kind will be about 50 per cent., as compared with high- 
voltage metal filament lamps. 


BOOKS OF REFERENCE. 


The “ Shipping World” Year-book, 1912. The Shipping 
World Oftices, Effingham House, Arundel-street, Strand, 
W.C.—This useful book of reference has been brought 
thoroughly up to date, alterations and additions having 
been made up to the latest possible moment. A good 
deal of new matter has been added this year, among which 
may be mentioned tables of freeboard, revised to date by 
the Board of Trade; the present position of European 
nations in respect of an international load line, and also 
of life-saving regulations ; the new regulations governing 
marine engineers’ certifications, and the decked boats to 
be carried ; revised list of ports and places where vessels 
are swung; and a complete list of submarine bells round 
the coast of the British Isles. There is a vast amount 
of information in this annual, and we can say of it that 
though we very frequently consult it, we have never yet 
found a mistake in it. 

Liverpool Shipping, 1912. Liverpool: Charles Birchall, 
Limited. London: The Office of the Journal of Com- 
merce, 37, Walbrook, E.C.—This little book is now in 
It has suddenly jumped up from 108 to 
350 pages, and has been bound in cloth, which should 
make it much less subject to damage than hitherto. It 
is devoted practically entirely to the shipping interests 
of the Mersey and the Manchester Ship Canal, and it gives 
lists of all the shipping firms using this river and the 
Canal, together with the names of the officials and of the 
vessels forming their fleets. There is also information 
regarding dock accommodation, shipbrokers, the Ad- 
miralty, the Board of Trade, the Trinity House, the 
$hipping Federation, the Liverpool Chamber of Commerce, 
Lloyd’s, the Bureau Veritas, &c. 

Electrical Trades Directory and Handbook for 1912. 
London: The Electrician Printing and Publishing Com- 
»any, Limited, Salisbury-court, Fleet-street, E.C.—The 
** Big Blue Book,”’ to use the name by which this valuable 
book is familiarly known, is now in its thirtieth year of 
issue. It has earned a position for itself which no com- 
mendation of ours could enhance. It is divided into three 
main divisions :—The Handbook, the Directorial and 
the Biographical ; and each has been corrected up to the 
end of February of this year. The Directory is claimed 
to contain more names of genuine British electrical and 
engineering firms than any other electrical directory, 
while in the Handbook is to be found a vast amount of 
information on legal, administrative, technical and com- 
merical matters relating to electrical supply, power and 
traction, as well as to telephones, telegraphs, the indus- 
trial applications of electricity, &c. 





Lioyp’s REGISTER SCHOLARSHIPS IN NAVAL ARCHITECTURE.— 
The sixth of the scholarships given to Armstrong College, New- 
castle-upon-Tyne, by the Committee of Lloyd’s Register of 
British and Foreign Shipping falls to be competed for in Septem- 
ber next. The scholarship is of the annual value of £50, and is 
tenable for three years. Full particulars of subjects of examina- 
tion, &c., can be obtained on application to the secretary of the 


| College. 
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THE NAVY ESTIMATES. | 
| 


‘ue Navy Estimates, which had been"issued some | 
days earlier, were introduced into the House of Com- | 
mons on Monday last by the First Lord in an excep- | 
tionally able speech. Much of it turned upon subjects | 
which are outside our province, and it was only the | 
minor parts, which we report below, that threw 
any further light on the new programme. After 
referring to primary vessels, Mr. Churchill spoke of | 
destroyers, submarines, and the new armoured cruisers. 


‘The House is asked to sanction the building of twenty torpedo- 
boat destroyers as rapidly as possible. Tenders for the whole 
flotilla of this year have already been sought in the confidence 
that Parliament would approve them when the time came. 
The tenders have been received, their examination completed 
a few days ago, and the orders can be allocated immediately. 
Provision has been made in the Estimate for their immediate 
and continuous construction. About £700,000 is asked this 
year for the construction of submarines. We have in submarines 
un ample preponderance and we can afford to lie back till the | 
last moment, so as to secure’ the very latest developments. | 

lhe only novel feature in the building programme is the small | 
f we had repeated the programme of recent years 
we should have built four ‘‘ Chathams,” about 4500 tons, and | 
one ‘ Blonde.” We have been considering, however, the | 
cruiser programme as a whole. We observed that the ‘‘ Chat- | 
hams ”’ grew larger each year, and that they did not end the | 
rivalry of type, but approached ever more closely to the 
armoured class of ten or fifteen years ago. This would be a 
very expensive development if it were to continue, but we are 
by no means satisfied that it is a development based on a sound 
appreciation of naval tactics. Numbers, also, are very impor- 
tant in this sphere, and we propose, therefore, to hark back to | 
smaller vessels and to build eight of these new light-armoured | 
cruisers instead of the four ‘‘ Chathams ” and “ Blonde” type 
which have hitherto figured in our programmes. These vessels 
are described as light-armoured cruisers and they will, in fact, 
be the smallest, cheapest and fastest vessels, protected by vertical | 
armour, ever projected for the British Navy. They are designed 
for attendance on the battle fleet. They are designed to be its 
eyes and ears by night and day ; to watch over it in movement 
and at rest. They will be strong enough and fast enough to 
overhaul and cut down any torpedo-boat destroyer afloat, and 
generally they will be available for the purposes of observation 
and reconnaissance. 

Passing on to other subjects, Mr. Churchill said : 


The docking accommodation available for the fleet, actual 
and prospective, is not unsatisfactory. Indeed, I may say I 
was very agreeably surprised by an inquiry I undertook into 
it. We possess at the present time nine docks which can take 
** Invineibles,” ‘‘ Lord Nelsons,” and all earlier ships; and 
tive of these are suitable for our latest battleships. In a few 
months there will be two floating docks capable of taking the 
largest size of ships which exist at present, and these two 
floating docks will be put, one in the Medway and the other 
ultimately at Portsmouth. Early next year there will be a 
new dock ready at Portsmouth, another also of the largest size 
will be ready in January, 1914. In 1916 the three docks and 
the lock at Rosyth—four in all—will be available. Meanwhile, 
there are five private docks we have in view to dock the largest 
vessel, and two others now in course of construction. In 
addition to the above, there are four others which will take in 
vessels of the “ Invincible” class. That is, in the opinion of 
the Admiralty, sufficient provision for our needs at the present 
time. It is suggested that pending the completion of the docks 
at Rosyth, one of our floating docks when ready should be 
towed to Cromarty and used there as a subsidiary base with 
floating workshops. Further provision for docks will be neces- 
sary in 1916 or before 1920, for we have to look four years ahead 
in regard to docks. But there is no cause for anxiety or com- 
plaint in the immediate future. 

The adoption of oil as a motive power raises anxious and 
perplexing problems. In fact, I think they are among the most 
difficult with which the Admiralty have ever been confronted. 
Oil as a fuel offers enormous advantages to ships of all kinds, 
and particularly to the smallest kind. In speed, in convenience, 
in cleanliness, in economy and in the reduction of personnel, 
oil is incontestably superior to coal. If internal combustion 
engines of sufficient power to drive warships can be invented, 
as may, I think, be hoped for within a very reasonable time, 
all the advantages of oil will be multiplied, and some of them 
will be multiplied three or four times over. On the other hand, 
can we make sure of obtaining full supplies of oil at reasonable 
prices in times of peace and without restriction or interference 
in time of war? Can we accumulate and store a sufficient 
reserve of oil to meet our ever-growing requirements? Can 
we make that reserve properly protected against attack, either 
by aeroplanes or sabotage ? All these matters are receiving 
our continuous attention. 

Speaking of aviation, Mr. Churchill mentioned that the 
Admiralty has now acquired some land at Eastchurch, adjoining 
that of the Royal Aero Club, where buildings and sheds for a 
naval aviation school are in course of erection. A considerable 
number of aeroplanes both for training and experiemntal pur- 
poses have been purchased, principally in England, and some of 
them are being adapted for the special needs of the Navy. 
Although there is no money taken in the Estimates for the pur- 
chase of dirigible ballons or dirigible airships, that subject is 
engaging unremitting attention. 

Lastly, said Mr. Churchill, “the House is entitled 
to be relieved of any anxieties which members may 
feel in regard to the expansive power of the ship- 
building resources of the country. It is not possible 
to say whether our most prominent competitors 
can build as fast as we do. What is certain is that 
they do not in practice do so, and it is also true, 
I am pleased to say, that we can build, arm, and equip 
great ships each year, and we can continue that pro- 
cess year after year upon a scale largely in advance 
of any other single Power, according to its present 
resources. The House may take it for certain that 
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THE LAUNCH OF THE BATTLE CRUISER 
QUEEN MARY. 


CoMPLETE success attended the launch at the Jarrow- 

on-Tyne shipyard of Palmers Shipbuilding and Iron Com- 

pany, Limited, on Wednesday afternoon last, of the battle 

cruiser Queen Mary. The naming ceremony was per- 

formed by Viscountess Allendale. The Queen Mary was 

ordered under the 1910-11 programme, and was laid down 

on March 6th, 1911. Although she has been built under 
the usual veil of secrecy, we believe it will be found that 
her length overall is approximately 700ft., her beam 87ft., 

displacement 27,500, and draught 28ft. The Parsons tur- 

bine machinery, driving four shafts, is to be supplied by 
John Brown and Co., Limited, of Clydebank, the designed 
speed being about 28 knots. It is understood that a 
shaft horse-power of 75,000 will be aimed at on the full- 
power trials, as against 70,000 horse-power of the Lion. 
Steam will be supplied by forty-two water-tube boilers, 
fourteen of which are being built at Jarrow and the re- 
mainder at Clydebank. Like the other two vessels of the 
same class, the Lion and Princess Royal, the Queen Mary 
will mount as her main battery eight 13-5in. guns in pairs 
on the centre line. She is the largest war vessel ever built on 
the Tyne, and ranks as the most powerful battle cruiser 
afloat. Her launching weight was about 9000 tons, so that 
construction is not perhaps so far advanced as in some 
recent launches, no boilers or any other machinery having 
been placed on board. To meet the pressure of about 
1750 tons on the fore poppets when the stern began to 
lift, a new type of launching cradle was used. This cradle 
was built up of steel plates stiffened with bracket plates 
and bars, there being no attachment to the hull. The 
cradle was, however, constructed to conform to the section 
of the ship by means of packings placed between the 
cradle and hull. Instead of the ordinary dog-shores for 
holding the vessel immediately previous to the launching 
there was brought into use a specially designed hydraulic 
arrangement consisting of a steel casting which took the 
place of a short length of the standing ways and was coated 
with the usual lubricant on the top. Associated with 
this was an hydraulic cylinder 18in. diameter holding a 
trigger of forged steel, the upper end protruding through 
the steel casting let into the sliding ways, while the bottom 
end abutted against the hydraulic ram. The pressure 
in the cylinder was released simultaneously for both port 
and starboard sides, whereupon the ram receded, causing 
the lever to tilt and” enabling the sliding ways with the 
cradle and ship to move. 

The drags used for checking the vessel when floated 
consisted of five groups of.chain cables on each side of 
the ship, and of a total of 490 tons, while 8in. circumference 
plough steel wire ropes attached the drags to the ship. 
The mean and maximum speeds of the Queen Mary whilst 
travelling down the ways were 8-2 knots and 12-1 knots 
respectively, and she was gently drawn up within her own 
length. The Queen Mary ranks as the seventy-sixth war 
vessel built by the Palmer Company, the first production 
of which company was the celebrated ironclad frigate, the 
Terror, built in 1856. 





there is absolutely no danger of our being overtaken 
unless we decide as a matter of policy to be so.”’ 


Tue Institution or AvroMoriLe Encineers.—The gradu- 
ates of the Institution of Automobile Engineers paid a visit 
to the works of the Auto-Carrier Company at Thames Ditton 
on Saturday, the 16th inst. The machine erecting, fitting, and 
body shops were visited in turn, their loftiness and roominess 
being a particularly noticeable feature. All the energies of the 
firm are concentrated on the one type of vehicle, the present 
output being fifteen per week. It was stated, however, that it 
was hoped to turn out fifty per week before long. The fact of 
the works being situated at Thames Ditton would appear to 
be a considerabie advantage, as it enables the company to obtain 
practically town conditions whilst paying country wages. 
The visit proved very instructive, and gave a good impression 
of the extent to which the output of these vehicles has srown. 





| NAVAL ENGINEER APPOINTMENTS. 





Tue following appointments have been made at the Admiralty: 

Engineer Commanders.—A. T. H. Stone, to the Majestic, 
additional, for the Cesar, on recommissioning : A. E. C. Deacon, 
to the Collingwood, on recommissioning; F. S. Moss, to the 
St. Vincent ; J. A. W. Bounevialle, to the Liverpool; H. T. 
Garwood, to the President, additional, as Engineer Overseer 
in Southampton District; T. O. Jameson, to the Duke of 
Edinburgh, on recommissioning. 

ingineer Lieutenants.—C. B. F. Le W. Rock, to the Victory, 
additional. for the Shark, and to assist on staff of Captain 
Superintendent of Destroyers building by contract; F. H. 
Lyon and J. E. MacLaren, tothe Duke of Edinburgh, on recom- 
missioning: B. J. G. Johns, to the Victory, additional, for the 
Queen Mary, to assist on staff of Captain Superintendent Clyde 
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Sydney, to assist on staff of Captain Superintendent Clyde 
District : J. W. Hopkyns, to the Prince of Wales; R. J. Brown 
and V. D. Nops, to the Collingwood, on recommissioning ; J. C. 
Matters. to the Venus, additional, for the Archer, on commis- 
sioning. 





NortHampron Institute Day Srupents.—The tenth 
annual dinner of the Northampton Institute (Engineering) 
day students took place at 7.30 p.m. on Saturday, March 16th, 
at the Holborn Restaurant, Kingsway, W.C., Mr. E. L 
Emtage in the chair. After the toast of his Majesty the King 
had been duly honoured, a musical programme was gone through. 
One of the events of the evening was the distribution of the 
Eng. Soc. Premiums for papers read during the past session, 
by Dr. Walmsley. 


Royat Instirution.—The following are the lecture arrange- 
ments at the Royal Institution after Easter :—Dr. Edmund 
Gosse, two lectures on “* Algernon Charles Swinburne: His 
Early Life and Work ;” Mr. F. Balfour Browne, two lectures 
on * Insect Distribution, with special reference to the British 
Islands ;*’ Professor W. Bateson, Fullerian Professor of Physio- 
logy, Royal Institution, two lectures on “The Study of 
Genetics ;’’ Professor W. M. Flinders Petrie, two lectures on 
‘*The Formation of the Alphabet ;*’ Professor A. W. Crossley, 
two lectures on “‘ Synthetic Ammonia and Nitric Acid from 
the Atmosphere :”’’ Professor J. Norman Collie, two lectures 
on “ Recent Explorations in the Canadian Rocky Mountains : 
Professor Howard T. Barnes, two lectures on “ The Physical 
and Economic Aspects of Ice Formation in Canada” (the 
Tyndall lectures); Professor J. H. Poynting, two lectures on 
“The Pressure of Waves;” Professor R. Blomfield, three 
lectures on “‘ The Architecture of the Renaissance in France, 
1494-1661 ;” Mr. H. Plunket Greene, three lectures on “ Inter- 
pretation in Song ” (with vocal illustrations, accompanist Mr. 
S. Liddle); Mr. Willis L. Moore, Chief of the United States 
Weather Bureau, two lectures on “The Development and 
Utilities of Meteorological Science.” The Friday evening 
meetings will be resumed on April 19th, when Mr. Alan A. 
Campbell-Swinton will deliver a discourse on “ Electricity 
Supply: Past, Present and Future.” Succeeding discourses 
will probably be given by Sir George H. Darwin, Mr. W. C. 
Dampier Whetham, Professor W. Stirling, Mr. W. Duddell, 
Professor Howard T. Barnes, Sir William Macewen, and other 
gentlemen. 


Junior INSTITUTION OF ENGINEERS.—At a recent meeting 
of the Junior Institution of Engineers, a paper was read on the 
subject of “‘ Railless Electric Traction,’ by Mr. Bertram D. 
Fox, B.A., A.M. Inst. C.E. Mr. Fox pointed out that mecha- 
nically operated road vehicles must be classified broadly as 
(1) those which ran on rails and (2) those which make use of 
the ordinary road surface. Electrical power was used almost 
exclusively for the former, while some motive power other than 
electricity was generally used for the propulsion of the latter. 
Greater suitability and economy was given as the reasons for 
electric power having superseded all other forms of motive 
power on tramcars, and the same would have applied to road 
vehicles, but for the difficulty experienced in the application 
of electric power owing to the unsuitability of the usual type 
of trolley or current collector. Special types of trolley had, 
said the author, been tried for the trackless car, but their con- 
struction imposed too many restrictions, owing to their necessi- 
tating special overhead line construction. The difficulty in 
connection with the trolley had, he explained, been finally 
overcome by adhering to the usual tramway type of overhead 
line, and adapting the usual tramway trolley to the new con- 
ditions, and, he added, the economic and technical considera- 
tions that had made electric power supersede all other motive © 
powers in tramways would now produce the same result jie 
connection with road vehicles. The author then commeatiea? 
upon the inadequacy of existing tramways to serve the renfutéet 
parts of their areas. Tramways served urban areas. only;“the 
suburban areas must be served by road vehicles, -..As- the 
traffic problem of urban areas was only solved by electrification 
of rail vehicles (tramears), so the traffic problem - thurban 
areas would also only be solved by electrification’ of road 
vehicles. The results of the first installations in this country, 
which were made simultaneously at Leeds and Bradford, where 
the vehicles have been in continuous service since June of Jast 
year, were then given. A discussion followed, in which Messrs. 
T. Alder, B. E. Dunbar Kilburn, C. T. Wilkinson, H. Burge, 
W. A. Tookey, A. W. Marshall, Lydall, E. M. Munro, G. J. 
Hartley took part, and the author having replied, the proceed- 
ings terminated with the announcement of the ensuing meeting, 
on Wednesday, April 17th, when Mr. E. Kilburn Scott, M.I.E.E, 





District ; A. W. Coleman, to the Victory, additional, for the 





would read a paper on “* Dynamo Design.” 
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ELECTRIC VEHICLES. 

WHEN we consider the activity that now prevails in the 
building of electric vehicles in America and the beneficent 
effects which these have upon the loads of the electricity 
supply undertakings, it is not at all easy to see why it is 
that so little has been done in the way of adopting such 
vehicles in this country. As stated in the “ Notes and 
Memoranda ”’ column in our issue for February 2nd, one 
of our contemporaries has recently directed attention to 
the fact that the commercial electrical vehicles in use in 
the United States for every kind of service number about 
7000, and represent an income to the electricity supply 
companies of about £600 per week. It would also appear 
that the pleasure vehicle is now so common a feature in 
mest of the large western cities of the United States that 
it no longer attracts attention. In Denver, for example, 
one person in two hundred owns an electric pleasure car, 
and electromobiles are said to be met with in profusion in 





both the shopping and residential quarters of the town. | 


Moreover, in view of the vast possibilities and the success 
already achieved a determined propaganda has been organ- 
ised to develop electric vehicle transportation in the eastern 
cities. 

Various reasons have been given for the slow progress 
in England of vehicles of this type, and a common belief 
is that the advent of the petrol engine vehicle has been 
the means of spoiling all the electrical engineers’ chances 
in this particular field. But those who put forward such 
explanations seem to overlook the fact that tne same com- 
petition is met with in America and other parts. The 
unsuitability of some of the batteries that were in use in 
connection with the early vehicles was no doubt largely 
responsible for many of the failures, but of late years 
material improvements have been made in this direction. 

There is at present a distinct tendency to renew the 
efforts that were made a few years ago, and it will be inter- 
esting to watch further developments. But it is to be noted 
that no amount of activity on the part of manufacturing 
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firms can lead to success unless the electricity supply 
undertakings do something to encourage this form of loco- 
motion, and it is in this connection where fault can often 
be found. An engineer with whom we recently discussed 
this matter expressed much disgust with the attitude 
which many of the supply undertakings adopt towards 
such proposals, and explained to us how unwilling many 
of them were to undertake the charging of batteries. This 
is remarkable when it is remembéred that this class 
of load can be the means of providing a very respectable 
revenue. 

A decidedly interesting addition to the literature on the 
subject takes the form of a paper entitled ‘‘ The Supply 
and Transmission of Power in Self-contained Road 
Vehicles and Locomotives,” which was read at the meeting 


of the Institution of Electrical Engineers on February 22nd, | 


by Messrs. J. C. Macfarlane and H. Burge. In this paper 
some schemes are described which have been devised by 
the authors for the firm of Crompton and Company. The 
paper deals with battery vehicles and also with vehicles of 
the petrol-electric type. In connection with the former 
it is pointed out that apart from the alterations in the 
battery itself, most of the improvement has been obtained 
by raising the vehicle efficiency, with a consequent reduc- 
tion in the size of the battery for a given mileage. 
ing from this, the initial upkeep costs are said to be reduced 
in almost direct proportion to the reduction in the size of 
the battery, but, more important still, the ratio of the 
live to the dead load has been increased almost as the 
square of the reduction in battery weight. Some of the 
methods the authors have adopted to bring about this 
result comprise :—(A) Braking entirely by regeneration, 
the battery absorbing the energy returned ; 
of a controller in the shape of an efficient rotary trans- 
former or automatic electric valve only transforming half 
the power to the wheels, which automatically limits the 
current that can be drawn from or returned to the battery, 
and displacing the usual series parallel type of controller ; 
and (C) the use of a motor with a special shunt field wind- 
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ing having a torque speed characteristic similar to that of 
@ series motor. 

Here we should state that the authors express the opinion 
that the battery worked vehicle is the type that best meets 
the conditions of city traffic, more especially if complete 
regenerative control be adopted. The scheme as applied 
to the driving of heavy electric vehicles is shown in the 
diagram. 

The automatic electric valve A B, which is one of the 
Crompton continuous-current converters, constructed on 
similar lines to that described in our issue for July 9th, 
1909, is used as the controller, and in addition it possesses 
the property of acting as a power-limiting device between 
the battery and motor. The action of this machine under 
full-speed conditions is as follows :—The upper half A of 
the armature acts as a motor and is connected across the 
battery. The lower half B works as a generator and is in 
series with the driving motor as shown. The potential 
across the driving motor’s terminals is twice that of the 
battery. It will be gathered that the driving motor has 
two shunt windings. The winding D is connected across 
the battery and provides constant excitation. The other 
| winding E is connected across the terminals of the B por- 
tion of the machine. Winding E assists winding D during the 
accleration period and opposes it when the vehicle is running 
at full speed. Part B of the “electric valve ’’ is provided 
with variable and reversible excitation by the winding F, and 
this is controlled by means of the regulator shown on the 
right of the diagram. When the regulator arm is over to 
the right the voltage due to the half of the armature 
|marked B is added to that of the battery, but when 
the regulator arm is to the left the voltage due to B is 
| subtracted from that of the battery. When the regulator 
| handle is in the mid position the portion B of the exciter 
| loses its excitation. A winding H is also provided on the 
| field of B in series with the driving motor, and this opposes 
| the magnetisation due to the winding F when the portion B 
| is acting as a generator and delivering power to the driving 
| motor. 
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The advantages claimed for this arrangement are as 
follows :—During the period of negative acceleration, 
when the motor is returning energy, the field of the motor 
is strengthened so that the electrical braking tendency is 
largely increased, whereas when the motor is being acceler- 
ated and is rotating rapidly its field strength is diminished, 
so that acceleration is facilitated. 

The design of the motor is such that, owing to the action 
of the field winding E, the torque produced is nearly pro- 
portional to the square of the current passing through the 
motor armature. Thus when starting or hill climbing 
with the controller ‘ full on” the torque is four times that 
obtained on the level with only two and a-half times the 
normal current in the armature. The C’R losses through- 
out are therefore kept low, resulting in a high effi- 
ciency, even at low speeds. Besides reducing the 
losses, this arrangement is valuable, because the elec- 
tric valve can be made smaller. Moreover, by means of 
the series winding on the magnet system of the B portion 
of the machine, the current to the driving motor is always 
kept within safe limits when it is driving as well as when it 
is braking. The action of the arrangement can be better 
understood by taking an actual example. 

Suppose the battery gives 60 volts and that the part B 
of the converter or ‘ electric valve” also gives 60 volts. 
Then if B be fully excited with the regulator to the right, 
its voltage will be added to the battery pressure and there 
will be 120 volts across the driving motor terminals. The 
motor will then be capable of rotating at full speed, and the 
voltage across the winding E will be at full negative value, 
so that the field strength of the driving motor is that due to | 
D—E. If, however, owing to an increase of the load on 
the driving motor its speed should fall, the increased cur- 
rent flowing through the winding H will reduce the field 
of the B portion of the machine and thus lower the voltage 
on the driving motor, and in this way danger of burning 
out is avoided. 

When the speed of the motor drops the winding | 
E has its electromotive force reduced, owing to the 
voltage across the terminals of the B portion of the | 
converter falling. In every case therefore the motor 
field is progressively strengthened as its speed falls. 
When the regulator arm is fully to the left the por- 
tion B of the converter is developing a counter electro- 
motive foree of 60 volts or more, and there will be no 
electromotive force across the driving motor, which will 
therefore come .to rest. When the back electromotive 
force of the motor rises above the voltage supplied to it, 
so that the motor is returning energy to the battery, the 
field winding H tends to increase the voltage of the supply 





in order to limit the amount of current returning to the 
battery. | 
The entire control is carried out by means of a foot pedal | 
and a single reversing lever, which is also employed to | 
start the machine (A B). The pedal controls the reversing | 
field regulator, and when in the off portion the arm is over 
to the extreme left and is allowed to come quickly to this 
position, a very powerful braking effect is produced which 
continues even after the vehicle has been brought to rest. 
The latter effect is obtained by arranging the resistance 
of the regulator so that the B portion of the converter | 
gives a back electromotive force slightly in excess of the | 
voltage of the battery, producing a negative current of | 
no power through the driving motor and giving a torque | 
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in the backward direction. This torque is of such a magni- 
tude that it holds the vehicle on a comparatively steep 
downward gradient, and yet has insufficient power to cause 
the vehicle to start backwards on the level. If, however, 
the vehicle is facing up hill and the controller is in the 
“off”? position, it is necessary in order to prevent the 
vehicle from moving backwards to depress the controller 
pedal slightly, and so give the driving motor a positive 
torque, tending to drive the vehicle uphill. This torque 
can hold the vehicle stationary, thus dispensing with the 
use of mechanical brakes. 

In the following table, which is reproduced from the 
paper, the authors show the comparative cost per omnibus 
mile of running electric and petrol omnibuses in London. 
The following items in the cost of running, it is main- 
tained, are common to both, although not necessarily equal 
in each type—i.e., tire maintenance, drivers, conductors, 
body upkeep, traffic expenses, washing, rent, rates, water, 
gas and lighting, depreciation, taxes, supervision, and 
establishment charges. Other items, which are widely 
different in cost, are given in the table. 

It will be seen that a vehicle equipped with such a 
system has the advantage that the speed is automatically 
adjusted to the gradient of the road. An omnibus con- 
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structed at Chelmsford and equipped with the system 
outlined above is now running in London, and is said to 
conform in all points with the Metropolitan Police regula- 
tions. When loaded it has a total weight of not more 
than six tons. It is fitted with a battery having a capacity 
of 500 ampére-hours on a five hour discharge rate. The 


Electric vehicle, Petrol vehicle, 





pence per pence per 
ibus mile ibus mile. 
Battery maintenance ft ae - 
Power or petrol ab 5 1,25 
Chassis maintenance a | 1.00 
Lubricating oil and paraffin Ol 22 
Wi ae ae 10 
Insurance, not including third party risk .1 .20 
Washing and preparing for running 17 9 
2.88 3.67 
Depreciation .. .. .. « «- .72 1.03 
Comparative cost .. 3.60 4.70 


battery is mounted in the front position usually occupied 
by the petrol engine, and in consequence no swinging 
bolts or clamps are required for its support. The following 
table shows the weights of the various parts :— 


Cwts. 
Battery, comprising 23 celle, 500 ampére hour capacity, 
including acid, t rminal connectors, at 751b. per cell .. 
Battery case complete, includ‘ng hfting hooks and eyes, 
Sr tig ke Biol Se! da ne . ow ot 
Electrical equipment ccmplete, including electric valve, 
motor, regulator, starter,andwiring.. .. .. .. .. 7 
Body, including destination boards, driver's seat, lighting 
circuits, fire extinguisher. . nen. deck edo 
ae 46 oo... as: ae y's 
Wheels een nate celal aig aaa es Sg ot 
Back Axle, including cardan shaft, differential recucticn 
gearing and i Sal Mave thee 


qvs. 
0 


2 0 


moo oe 


arings complete .. .. 

Front axie, including all ball bearings .. 

Steering gear complete... .. .. .. .. .. «1 se 

Chassis complete, including springs and all attachments 
for springs 

Two sets of 
levers, rods, &e. .. 


Oe 


Men coe 





i brakes, including braite drama, 





ee 
Total live weight, 34 passengers, driver and conductor, at 


10 stone each 0 


Grand total aa ee - 118 2 | 
In the early part of the paper the authors show that there | 
are two conditions necessary and essential to successful 
battery traction for heavy road vehicles. In the first 
place, the charging stations must be within a definite 
range, and secondly, the battery should always be kept 
under the supervision of the makers, otherwise the cost | 





from the driver's seat, and enables the vehicle to run into 
a garage in the event of an engine breakdown. More- 
over, it serves to light the vehicle and to provide current 
for electric signs and advertisements. Further, it allows 
of electric braking down to any speed. 

The engine runs practically at constant speed, and has 
only to supply the average power required to drive the 
vehicle. It is well known that to drive a 6-ton loaded 
vehicle on the level at twelve miles per hour 9 brake horse- 
power is required. But with the authors’ system, when the 
vehicle is running at about half speed uphill the gear ratio 
automatically changes, enabling the full 9 horse-power to 
be utilised, the torque under these conditions being twice 
that developed on the level. Further, owing to the pre- 
sence of the battery the motors are enabled to develop 
an additional 9 horse-power, making a total of 18 horse- 
power, and giving four times the normal running torque. 
A petrol vehicle, however, running up the same hill at 
half speed on the top gear would have to be equipped with 
a 36 horse-power engine on the normal full-speed basis, 
because at half speed it would only just be able to develop 
the 18 horse-power required. 

The operation of the authors’ petrol-electric scheme is 
as follows :—The starting switch is put over either in the 
forward or reverse direction as required, and the engine is 
started and begins charging the battery at the normal 
rate. The pedal is then depressed and the motor is fed 
by the combined power of the engine and battery, the 
opposing series coil on A allowing the battery to do its 
share of the work. On reaching full speed the power 
absorbed by the motor falls to the average, i.e., 9 brake 
horse-power, which is given by the engine when the 
battery is neither being charged or giving out current 
On raising the pedal the motor returns energy to 
the battery, and in so doing tends to raise the speed 
of the machine A B, and the governor meanwhile cuts off 
the power from the engine. When the regeneration has 
ceased the engine continues to charge the battery. The 
paper deals with a number of other points connected with 
the authors’ schemes, and describes a proposed oi! engine 
electric system for suburban railways. 








SELF-PROPELLED PILE DRIVING PLANT. 


WE recently had an opportunity of inspecting the opera- : 
tions of a selt-contained pile-driving plant which has been 
designed and built to suit the requirements of the Central 
Argentine Railway Company by the firm of Whitaker 
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of its maintenance would be prohibitive. It is obvious, | 
therefore, that the electrical vehicle is unsuitable for travel- 
ling long distances or for working in outlying districts. | 
For service of this kind the authors recommend the use of 
petrol-electric vehicles. 

According to the authors’ scheme, for the latter vehicles | 
that previously described is modified by reducing the 
battery to one-fifth of the capacity of that of the purely 
electrical omnibus and by adding a 9 horse-power air- 
cooled engine. The method of operation is very similar 
to that of the other scheme, the engine being coupled to 
the “electric valve ’’ A B, and dealing with the average 
load, whilst the peak loads are dealt with by the battery, 
which also absorbs the energy during braking. When 
the output of the battery is equal to that of the engine, a 
condition that exists during the middle portion of the 
acceleration period, and when climbing hills, portion A of | 
the electric valve carries no current, which results in a | 
high overall efficiency through the transmission gear. In | 
order to make the battery respond to the varying loads | 
without appreciable variation of the engine speed, the part | 
A has a field winding which gives a falling electromotive | 
force when the motor demands large power and a rising | 
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OF THE PILE DRIVER 


Brothers, Limited, Horsforth, near Leeds. It is claimed 


| to be one of the largest and most complete machines of the 


kind hitherto constructed. The machine is capable of 


| propelling itself on a 5ft. 6in. track and drives piles up to 
| 40ft. long. 


It consists essentially of a swivelliny pile- 
driving frame with engine, boiler, winch, and all gearing 
and accessories mounted on a carriage running on two 
four-wheeled bogies. As will be observed from the accom- 
panying illustrations, the pile-driving frame consists of a 
trussed steel beam, with a balance box at one end and short 
vertical struts at the other end, to the top of which the 
leaders are pivoted. The method of fixing the latter is 
such that piles may be driven on the batter up to 3in. per 
foot, or the leaders may be hinged backwards into a hori- 
zontal position to clear the running gauge when the machine 
is travelling. The trussed beam is carried in roller guides 
and is mounted on a turntable, which allows the pile- 
driving frame to be moved backwards or forwards and 
rotate in either direction, so that the piles may be driven 
at distances varying between 7ft. and 16ft. in advance of 
the leading axle and at any distance up to 18ft. on either 
side. 

The turntable carrying the pile-driving frame is placed 


electromotive force when the motor is regenerating. The | over the centre of the leading bogie and the boiler, engines 


battery is constantly charging and discharging according | 
to the nature of the load. It also serves to start the engine | 


and gearing are situated at the other end of the carriage, 
the hoisting ropes for the monkey and pile Jeading up to . 
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the frame head through the centre ot the turntable. The 
engines and boiler are rigidly mounted on the carriage 
platform, and are enclosed in a timber house fitted with 
sliding doors at each side and a small hinged door in front 
for giving access to the platform. The travelling motion 
is of a specially flexible type, so that the drive is unaffected 
by the extension or compression of the springs. Both 
axles of one bogie are driven by means of steel gearing 
and universal joints, and means are provided for disconnect- 
ing the travelling mechanism when the machine is required 
to be hauled by train. The bogies, wheels, axles, draw 
gear, and brakes are all made to the railway company’s 
standards. 

The engines are of a special type, being totally enclosed 
with the working parts running in oil. The cylinders are 
fitted with a radial reversing motion, and gear is provided 
for performing the several functions, namely, propelling 
the machine, rotating the frame, raising and lowering the 
leaders, and hoisting the piles and monkey. The boiler 
is of the locomotive type, and is designed for a working 
pressure of 110 1b. per square inch. When the leaders 
are lowered the machine clears the company’s construc- 
tion gauge for rolling stock. A special hand winch is 
fitted on the pile-driving frame so that piles can be 
dealt with in the event of any part of the motive mechanism 
being temporarily out of order, while the slewing gear can 
also be disconnected and worked by manual labour. The 
50 ewt. steam monkey is one of Whitaker Brothers’ latest 
pattern and is capable of delivering from forty to sixty 
blows per minute. The general design of the machine has 
been very cleverly thought out. The whole of the plant 
was tested at Horsforth to the satisfaction and under the 
inspection of Messrs. Livesey, Son and Henderson, London, 
before dispatch. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





HOW TO CHEAPEN TRANSPORT. 


Srr,—I have read the comments in your current issue on 
my recent lecture delivered at the Institute of Builders, with 
some surprise. These comments are incautious, and, if you 
will forgive my saying so, inconsiderate. I am, however, 
quite sure that you have no intention of being unfair, and I 
will therefore ask you to allow me to correct any inaccuracies, 
which are, I know, due to insufficient information at the time of 
writing. 

(1) The scheme for establishing a central goods clearing- 
house, properly approached and adequately equipped, for the 
service of all large and densely populated centres, was put 
forward over three years ago by the New Transport Company, 
Limited, of Bath House, Holborn-viaduct, E.C. This scheme 
was explained by me in a lecture delivered at the London 
Chamber of Commerce on June 29th, 1910. It must be quite 
clear to anyone reading that lecture that the handling of bricks, 
or potatoes, or any other particular form of merchandise, is 
incidental and not essential to the scheme. In my recent 
lecture I gave prominence to the treatment of building material 
because I was addressing an audience of builders ; but I wished 
to show how the application of the well tried economic principle 
of the bankers’ clearing house would benefit trade, and inci- 
dentally their particular trade. The handling of building 
material, however, does not tax to any great extent the patent 
machinery with which the proposed clearing houses would be 
equipped. Bricks and timbers and girders and blocks of stone 
would be dealt with in bulk in the erypt, on the rail level and on 
the road level of the clearing houses, and would not need to 
be taken into the automatic sorting rooms of the clearing 
houses, which are above these levels. The primary idea of the 
clearing nouse is a vast machine for unloading, sorting and re- 
loading miscellaneous merchandise at a very high speed, but 
with no shock of concussion. You will therefore see that you 
are in error in supposing that the primary idea of the clearing 
house had essentially anything to do with building material. 

(2) Your next statement is that my figures are startling, but 
that they need some correction is probable. I do not know 
how you arrived at that conclusion, but it is at variance with 
the opinion of Mr. L. R. 8S. Tomalin, deputy chairman of the 
London Chamber of Commerce. On May 3rd, 1911, at the 
Royal Society of Arts, Mr. Tomalin said :—‘‘ He thought it was 
a most striking fact that no one had attempted to refute or to 
amend the figures and facts which Mr. Gattie had brought 
forward, which surely would have been the case if Mr. Gattie 
was bringing forward an impossible or mad scheme, and mis- 
leading the public. All Mr. Gattie’s statements were founded 
on the results of an enormous amount of research and industry, 
and he could be trusted.” That is the opinion of the deputy 
chairman of the London Chamber of Commerce, and it is one 
which I heartily desire you, Sir, to share. If you will kindly 
say what figure or figures you consider require correction I shall 
feel greatly indebted to you. You will, however, note that my 
figures are all obtained from Government Blue-books or deduced 
from Government Blue-books, and that they have been most 
carefully checked by a number of railway officials and others. 
I may tell you that on all doubtful points the railway managers 
have been given the benefit of that doubt, and I think you will 
find our statements well within the mark. 

(3) You next express the opinion that even if my figures are 
“substantially accurate,” you cannot admit that any im- 
provement would be made by the adoption of my suggestion. 
Am I to understand from that, that you do not see any advantage 
in the abolition of seventy-four huge goods stations, and the 
consequent saving of the 700 trains daily journeying between 
them ? I have stated also that the establishment of a goods 
clearing house in London would involve an economy of 80 per 
cent. of the slow-going heavy van traffic now blocking our 
streets. If my figures are “ substantially accurate” are you 
still unable to admit any “improvement” in matters con- 
sequent on the advent of the clearing house ? 

(4) Your next point is quite inexplicable to me, as you pre- 
sumably had the text of my speech before you. You say: * As 
the supposed train is to consist of seven trucks, six will have to 
return empty, and we do not quite see, this being so, what advan- 
tage will be gained by the use of skips.”” You then say: “* We 
do not think it is necessary to go further into detail.”” That 
may be, but it is necessary to be accurate. My words as printed 
are: ‘‘ With regard to the remaining six bogie trucks, these 
would not be returned empty from the clearing house, unless at 
that time the clearing house had no goods to send to Yorkshire 
——an extremely improbable contingency, as the clearing house 
would represent the whole of the seventy-four existing goods 
stations of London, and would consequently have, on an average, 
seventy-four times as much to send away as any individual 
goods station.” You seem to have entirely missed my point 
in this respect. 

(5) The advantage of using skips and containers is that it 
allows of a train being unloaded and reloaded in minutes instead 
of hours or days, and thus reduces the percentage of detention 
of the wagon. As to the further detention of a wagon at the 
brick works, supposing that to be inevitable, is it any good reason 
for not reducing its detention in London ? 5 
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(6) A little further on you ask: ‘‘ How would the clearing 
house alter the trade practice of the Wood-street drapers ?” 
I beg to refer you to the editor of the Drapers’ Record, who has 
already expressed his opinion on the clearing house in print. 

(7) You next make the assumption that no inquiries have 
been made of the railway companies on the points at issue. 
Permit me to say that this assumption is entirely unwarranted. 

(8) You next observe that the construction of the clearing 
house would not be easy. I shall be glad to know in what par- 
ticular you anticipate difficulty. My constructional engineers 
have reported no difficulty. 

(9) You then state that ‘‘ no intimation is given as to the place 
where it is to be erected,” &c. Intimation of the exact spot has 
been furnished to H.M. Ministers, the London County Council, 
the London Chamber of Commerce, and maps have been pub- 
lished in the daily Press. 

(10) Finally, you say: ‘“ The smaller the number of wagons 
the shorter must be their lives.” I cannot agree with you. 
The smaller the number of wagons the less shunting they will 
have to endure, and thus the longer must be their lives. More- 
over, the clearing house eliminates shunting in London alto- 
gether for all wagons using it. Wagons are not worn out by 
use, but by abuse; they rust and rot in idleness, and are 
knocked to pieces in the shunting yard. 

(11) As to my personal ability to form a judgment on these 
points I am willing to leave the public to judge. 

London, March 18th. A. W. Garttie, Chairman. 


[We think that nothing would be eee by entering into a pro- 
longed discussion with Mr. Gattie. We believe that we are correct 
when we say that this particular clearing-house scheme is the first 
of its kind, and that it is of necessity not based on actual expe- 
rience. So far it is open to criticisms, which we are sorry he 
thinks unfair. He is unable, it appears, however, to quote the 
favourable opinion of any living railway manager ; while that of 
the late manager of the Great Western Railway was absolutely 
adverse. We dealt with bricks and mortar only because Mr. 
Gattie did. A statement that the figures given by our corre- 
spondent require no correction is a wonderful example of statis- 
tical confidence. That the construction of the clearing house will 
be difficult our correspondent will find out as soon as he tries 
to obtain a site, and access to that site for the railways. Whether 
any advantage would or would not be gained by the abolition 
of seventy-four “‘ h stations” we do not pretend to 
say. Our assertion is simply that Mr. Gattie has not proved 
that an advantage worth the outlay of four or five millions 


sterling would be secured. We still fail to see how full loads | 
| We think it there’ 
| right, according to our point of view. 


are to be secured for return trains with regularity, seeing how 
dependent London is on the country for supplies. Our corre- 
spondent’s argument that the more work a wagon has to do the 


longer will be its life is more ingenious than convincing.—Eb. | 
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INTERNATIONAL ASSOCIATION FOR THE PROTEC- 
TION OF INDUSTRIAL PROPERTY. 


Srr,—I notice in your issue of March 8th that you draw 
attention to the above Association in your article on “ Inter- 
national Compulsory Working of Patents.” I think it may 
be interesting to your subscribers to know that it has been 
arranged to hold-the sixteenth annual Congress of the above 
Association in London from June 3rd to 7th next. 

Under the presidency of the Lord Chief Justice of England, 
the Right Hon. Lord Alverstone, G.C.M.G., with the Right 
Hon. Sir John Fletcher Moulton as President of the Organising 
Committee, a very strong Committee has been formed to make 
this Congress a success, as you will see from the enclosed list. 

The A 
marised shortly as follows :— 

I.—PatTEnNts. 

. The right of priority. 

. Assimilation of law and practice for Convention applica- 
tions in various countries 

. Compulsory working of patented inventions. 

II.—Trape Marks. 

. Necessity of registration in country of origin before 
registration abroad and of absolute agreement between 
home and foreign registrations. 

2. Rights of a prior user. 

3. International trade mark registration. 

III.—Unrarz ComMPETITION. 

. Indications of origin. 

2 Use of national and other coats of arms. 
IV.—DEsIGNs AND MODELs. 
V.—CopyYRIGHT. 

If time permits, other subjects may, with the approval of the 
Committee, be discussed, but papers and discussions on the 
above particular subjects must take precedence. 

The Foreign-office have promised to notify officially to such 
foreign Governments as may be designated by the Organising 
Committee that this Congress is to be held in London, and that 
the Committee would welcome the presence of official repre- 
sentatives from the various countries interested. 
expected that a large number of foreign delegates will attend 
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the Congress, and the Organising Committee hope that all those | 


interested in the protection of industrial property, patents, 
designs, trade marks, and copyright in this country will assist 
financially to give as good a welcome to our foreign friends who 
attend the Congress as has been given to them and to British 
representatives in the other chief cities on the Continent. 

A substantial guarantee fund has already been provided, 
which has justified the Organising Committee in arranging, 
in addition to the expenses of the business meetings of the 
Congress, the following social functions :— 

Monday, June 3rd.—Evening reception by the Presidents, 
Vice-president, and Organising Committee. 

Tuesday, June 4th.—Dinner at the Savoy Hotel, at the 
invitation of the Government. 

Wednesday, June 5th.—Nothing arranged. 

Thursday, June 6th.—Evening reception by the Gold- 
smiths’ Company. 

Friday, June 7th.—Dinner given by the Organising Com- 
mittee and the British Guarantors. 

Saturday, June 8th.—Nothing at present arranged. 

The Committee, however, are anxious to arrange some further 
functions for the evening of June 5th, and for Saturday, June 
8th, and would be glad to receive the names of further 
guarantors, so as to make such further arrangements and also 
to minimise the pro rata call on the present guarantors, who 
have come forward in so kind and generous a manner. 

I shall be pleased to give any person desiring to take part 
in the proposed Congress any further information that he may 
require. 

London, March 13th. Ottver Imray, 

Chairman of Organising Committee. 





A LARGE SAVING OF COAL. 


Str,—Owing to my absence from England, I have not pre- 
viously seen the account of the plant at the British Xylonite 
Company’s works, which you published in your issue of 
February 16th. I find it extremely interesting. as in 1909 I 
recommended a scheme, which is remarkably similar, to some 
clients of mine, and the work is now in progress. In my case 


we have two boiler-houses, one containing Lancashire boilers 
working at 160 lb. pressure, used entirely on condensing engines 
for generating power; the other boiler-house generates steam 





entirely for heating, and contains four boilers working at 30 Ib. 








nda of the subjects to be discussed may be sum- | 
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pressure. I recommended my clients to concentrate their 
power plant, to put down two boilers working at 200 Ib. pres- 
sure, and to run their engines against a back pressure of 20 lb. 
to 301b. on the square inch, using the exhaust: for heating, 
evaporating, boiling, &c. The power-house boilers will be 
shut down and used purely as stand-by. As our demand for 
low-pressure steam is greater than our demand for power, 
an apparatus such as a third cylinder with automatic valve 
described in your article is not necessary, although as worked 
out by Mr. Weekes it is extremely ingenious. é 

There is one point in the article which is not quite clear, and 
that is the column giving the back pressure on the third cylinder. 
This appears to exhaust to atmosphere, and I do not quite 
understand for the moment how the back pressure is given or 
arrived at. In one case the back pressure on the third cylinder 
is more than the back pressure in the steam main. 

I have found the article extremely interesting, and I should 
like to congratulate Mr. Weekes upon the results obtained. 

London, March 19th. Hav WItrriaMs. 


{Mr. R. W. Weekes informs us that the tests referred to were 
made at Messrs. Belliss and Morcom’s works. The back pres- 
sure in the main was obtained by a valve throttling the outlet 
of the tee piece, in Fig. 3, page 166. One gauge read this pre. 
sure. A second gauge near the inlet to the third cylinder showed 
the steam pressure on the other side of the automatic valve. 
The heading of the fourth column, ‘‘ Back pressure on third 
eylinder,”” giving this pressure might be more correctly given 
as “ Admission pressure to third cylinder.” This pressure 
must always be below the pressure in the 60 1b. main, and the 
higher figure is due to an error in reading. In the first set 
of figures the load was kept approximately constant and the 
valve throttling the outlet gradually closed. Instead of the 
pressure in the exhaust from the first two cylinders rising, the 
automatic valve passed steam to the third cylinder. The 
pressure in the high-pressure chest decreased, showing that les. 
steain was taken by the engine as the third cylinder took load 
from the first two and as the demand for 60 lb. heating steam 
decreased.--Ep. Tue E.| 





OIL OR STEAM. 


Srr,—Your article in THE ENGINEER of last week on marine 
motors and your leader, ‘‘ Oil or Steam,” interested us, of course, 
very much. As you say in the introduction to your remarks, 
the facts on which you have to base your conclusions are ver) 
scarce, and in our opinion they are even of a misleading character 

at necessary to try to put the conclusion 


In order to compare the price and weight of steam engines and 
different kinds of motors, you collected these data from different 
works. It was very difficult, if not impossible, to receive these 
figures all from one maker, and therefore fit for comparison. 
but the results at which you arrive now are surely wrong. We 
shall try to prove our statement. 

Let us take first the comparison of the weight of our four- 
cycle motors with that of two-cycle motors. We have given 
you a weight of 190 tons for a four-cycle 1100 brake horse-power 
installation, whereas M.A.N. puts it at 96 tons for a two-cycle 
single-acting plant of the same power. Now, the fact is that 
our six-cylinder motor has a weight of 110 tons—not calculated 
but actually weighed. This is the weight of the motor com- 
plete with all air, water, bilge and oil pumps, beams, &c., 
attached to the main motor. To deduct from this the weight 
of a two-cycle motor, let us first take three cranks off, bringing 
it to 55 tons. Now we have to add, say, 10 per cent., because 
the two-cycle does not do any work when the piston passes 
the outlet openings, therefore for the same power the stroke 
has to be lengthened. Further, we must add at least 15 tons 


| for the large scavenging pumps with all their gear and piping. 





It is therefore | 





| So this size of two-cycle motor, constructed in the same class 


of work as the four-cycle, must weigh at least 75 tons, giving a 
saving of weight of 35 tons, whereas your comparison puts the 
saving at 94 tons 

The cause of this divergence is, first, that, as we understand, 
neither M.A.N. nor we have actually installed a complete ship 
with this motor, and that estimates of the auxiliaries may be 
wrong, but the main difference comes in when the general 
arrangement of the engine-room is taken into consideration. 
Is there a donkey boiler, a surface condenser, auxiliary air com- 
pressor ? What is the size of the compressor ? What is the 
size of air reservoirs for starting and maneuvring, of oil service 
tanks, spare gear, spare crank shaft and propeller, ballast or 
cargo pumps, dynamo, &c.? All these points may vary 
widely in different ships. 

Another proof that general deductions cannot be drawn 
from the weights M.A.N. have given for their two-cycle and we 
for our four-cyele installation is the fact that some months 
ago price and weight were asked for a set of motors for twin- 
screw gunboats, total 1200 brake horse-power at 300 revolu- 
tions. In this case our four-cycle motors were actually lighter 
than M.A.N.s and Krupps ‘Germania Werft”’ two-cycle 
motors. This competition also has proved that your price 
comparison is founded on wrong figures. In the above case 
our price, founded on the four-cycle engines, was lower than the 
price of the two German competitors, who tendered on exactly 
the same specification, but with two-cycle engines. 

The prices mentioned in your article must also be based on 
widely different specifications of what is included in that price, 
and cannot be explained by the type of motor only. The 
price of a four-cycle six-cylinder 1100 brake horse-power re- 
versible Werkspoor motor—the motor only, be it understood 
is about £6000. Now, M.A.N.’s price for the two-cycle installa- 
tion in your comparison being about £4800 lower than ours 
for the four-cycle installation—and supposing all other things 
except the motor proper to be the same—the price of the two- 
cycle 1100 brake horse-power motor figures out to be only £1200. 
We suppose you will be convinced yourself that M.A.N. would 
not be very willing to make such a motor for that price. 

There must be a tremendous difference in all the other parts 
included in the engine-room. 

The same must be the case regarding the steam engine com- 
ared to the motor. These prices are not comparable either. 
‘wo months ago one of the Dutch steamship companies asked 

for tenders for two ships of exactly the same power and specifica- 
tion, the power being about 1100 brake horse-power in both 
cases. In this case the price of the Diesel four-cycle oil motor 
proved to be only £3000 higher than the steam installation. 
This sum can be taken as a correct figure for comparison, which 
is not the case with the one mentioned by you. 

You would oblige us and get nearer to a true conclusion by 
taking our remarks into consideration. 

NEDERLANDSCHE FABRIEK 
VAN WERKTUIGEN EN SPOORWEG-MATERIEEL. 
Amsterdam, March 19th. 


[We prefer to reserve our comments on this and other letters 
till the discussion is complete, when we look forward to summing 
up the whole matter, and making alterations in our estimates 
if further knowledge should show them to be necessary.—Kp. 


Tue E.} 








British DestiGNED GuNBOATS FOR Cutna.—The Navy Depart- 
ment at Washington has paid Yarrow and Co., Limited, a great 
compliment, having entered into a contract with this firm to 
design the shallow-draught gunboats which the United States 
intend to place on the China rivers. The vessels will be con- 
structed in America. This act on the part of the Navy Depart- 
ment at Washington is owing, we understand, to the exceptional 
success of H.M. shallow-draught gunboat Widgeon, which has 
made some remarkable runs on the Yang-tse Kiang. 
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RAILWAY MATTERS. 


Tue Board of Trade has recently confirmed the under- 
mentioned order made by the Light Railway Commis- 
sioners :—Avonmouth Light Railway (Revival and Exten- 
sion of Time) Order, 1912, reviving the powers granted by 
the Avonmouth Light Railway Order, 1903, with relation 
to the light railway and works thereby authorised and 
extending the periud for their completion. 





WE hear that Mr. H. Jackson, electrical engineer to the 
West Bromwich Corporation, has outlined a scheme for 
the use of trolley omnibuses along a twenty-seven mile 
route, with thirty cars and a fifteen-minute service. The 
capital cost is put at £76,000, against £331,000 for tram- 
ways. The adoption of the trolley omnibuses, he said, 
would greatly facilitate the development of the suburbs. 


Iv is announced that the new Turkish proposals regard- 
ing an understanding with Great Britain on the construc- 
tion of the Persian Gulf section of the Baghdad Railway 
comprise an agreement whereby the capital is to be divided 
equally between Great Britain, France, Germany and 
Turkey. Each country is to have equal participation on 
the board, the president of which is to be an Ottoman, 
with one vote only. The line is to terminate at Basra 
(Bussorah). It is understood that the negotiations are 
to be held in London. 


In his report to the Board of Trade on the collision 
which oecurred on January 29th between two passenger 
trains near Saltley, on the Midland Railway, Major Pringle 
remarks that the collision confirms the recently expressed 
opinion regarding the liability of gas-lighted rolling stock 
to take fire as the result of an accident. Fortunately, on 
this occasion there was no loss of life, and the fire was 
quickly extinguished. But the circumstances clearly point 
to the desirability of either abandoning the use of gas for 
lighting purposes or of making such structural alterations 
and additions as will lessen the liability of fire arising 
therefrom. Major Pringle has been informed by the com- 
pany’s carriage and wagon superintendent that action is 
being taken to re-design and strengthen the gas cylinders, 
&e., which it is hoped will have the desired effect. 


WITH a view to the further development and opening 
of the country, the Government of the Federated Malay 
States is pushing forward the extension of the railway 
system. The Railway Department will be authorised 
to expend. nearly £600,000 in new construction work this 
year. By far the biggest work will be the Pahang- 
Kelantan line, which will eventually join the Siamese 
system. The department will also begin the extension 
of the line from Province Wellesley into Kedah on the 
north, the deviation of the main line from Kuala Lumpur 
to Salak South, and the completion of the Kuala Selangor 
line, while a sum of nearly £80,000 will be spent on a 
branch line opening up the Rawang coalfield, which 
promises to give a valuable new industry to the Malay 
States. Seven new locomotives will be constructed, 
and a large addition to passenger and goods rolling stock 
will be made during the year. 





WE hear that the contract for the construction of the | 


projected Trebizond-Sivas Railway, Asiatic Turkey, has 
heen given to a French company, which recently sent out 


engineers and surveyors. The plans will be submitted | 


io the Turkish Government about the end of this month. 
The new line starting from Trebizond on the Black Sea 
will go by way of Gumush—Hane and Baiburt to Pekkeridji, 
whence it will branch in two directions, the one following 
the valley of the Euphrates River eastward to Erzerum, 
and the other westward to Erzingian, and thence by way 
of Chardakli to Sivas. The building of the new line will 
involve not a few physical difficulties, among others the 
boring of a tunnel nearly five miles in length through the 
Zigana mountain, and a number of smaller tunnels and 
many bridges. The line will traverse a wonderfully rich 
and fertile country, and when the primitive crafts on the 
upper Euphrates are replaced by modern steam transports 
the river will feed the railway to a very considerable 
extent. ~ . 

In the course of the discussion on a paper on “ Railless 
Traction,” read before the Society of Engineers, Mr. 
H. Boot said that the cost of the motor omnibuses of 
London could only be arrived at if they took into con- 
sideration the money which had been spent in the last 
five years in bringing them to their present state of 
efficiency. This was not the case with the trackless 
trolley system, because almost the first put down on the 
Continent proved both a financial and technical success. 
There was no doubt that when the claims of the trackless 
trolley vehicles for country districts which had roads of 
severe gradients were realised, the advantage of the system 
over motor omnibuses would be appreciated. To suggest 
railless traction for London was absurd, and no one would 
dream of doing it. When the manufacturers began to 
make trackless trolley vehicles in the same number that 
they were making motor omnibuses, the cost would be 
less than for such vehicles. _ An engineer had only to 
compare the two chassis to make up his mind as to the 
relative costs of the two when they were turned out in 
equal quantities. 

At the end of 1909, states the Railway News, about 31 
per cent. of the total track of the German railways was 
laid on iron transverse sleepers. An important factor as 
regards this ratio is the system of the Prussian—Hessian 
State Railway; 30-4 per cent. of its track is on iron 
sleepers. The practice of the other State railway adminis- 
trations in this respect is noteworthy. While Saxony, 
Oldenburg and Mecklenburg have no iron sleepers, except 
on experimental sections, Baden, on the other hand, has 
iron sleepers nearly exclusively. Bavaria, with a total 
of 7450 miles, has about 2420 miles laid on iron sleepers, 
and Wurtemburg, with a total of 2175 miles, has nearly 
1120 miles on iron sleepers. On the other hand, Alsace 
Lorraine, with 2735 miles, has only about 218 miles on 
iron sleepers, or 8 per cent. It is specially noteworthy 
that Saxony, a busy industrial State, with much traffic, 
follows the examples of England and Belgium. These 
countries, although their ironworks and rolling mills are 
highly developed, still use wooden sleepers, which they 
cannot obtain from their own forests ; while Baden, poor 
in ironwork but rich in forests, has since 1890 been adopt- 
ing iron sleepers at a quicker rate than even Prussia. 








NOTES AND MEMORANDA. 





AccoRDING to the Metal Industry, the effects of various 


annealing temperatures upon the mechanical properties 
of cold tested brass bars of commercial quality have been 
studied in detail. 
ductility appears to be obtained for annealing tempera- 
tures between 600 deg. Cent. and 700 deg. Cent. This is 
in accordance with the results obtained by previous workers. 


It has been shown that the atmosphere of the annealing | 


furnace, whether oxidising or reducing, does not appear 
to affect in any well-marked manner the properties of 
brass. 

More than one hundred tunnels on the Los Angeles 
aqueduct have been run to connection, according to the 
report of Chief Engineer William Mulholland, for the year 
ending July, 1911. A great deal of pains was taken 


during the preliminary surveys to establish good triangu- , 


lation control for alignment and permanent precise bench 
marks along the line of construction. A surveying party 


has been kept travelling up and down the line, making | 
independent checks for line and gradient. Up to the present | 


time no error of a material character is reported to have 
occurred on the work. 

UnttTep States Consul General T. St. John Gaffney, of 
Dresden, calls attention to a new radiator intended for the 
motor of an airship of 300 horse-power. It is made entirely 
of aluminium, is 4ft. 7in. high, 4ft. Tin. broad, and 8in. 
deep. These dimensions are small when it is remembered 
that this radiator, with an hourly capacity of 6868 gallons, 
radiates no less than 288,000 calories per hour, while 
1,695,000 cubic feet of air pass through it. At an external 
temperature of 20 deg. Cent., or 68 deg. Fah., the maximum 
internal temperature is 75 deg. Cent., or 167 deg. Fah. The 
weight is trifling, being only 145 lb. empty and 209 Ib. 
when full of water. These figures afford an idea of the 
development that has taken place in the manufacture of 
radiators. 

THE Vulcan records an interesting case of corrosion of 
a wrought iron steam pipe and cast iron valves of a boiler 
plant traceable to the use of soda as a scale softener in the 
feed water. The boiler, which had been worked at 180 Ib. 
pressure for four years, showed on examination strong 
corrosion of the dry steam pipes, while the wet steam pipes 
were in good condition. It was evident on investigation 
that the steam had carried soda particles with it, which 
had dried on the dry pipes and formed a white incrusta- 
tion, while the wet steam had prevented the formation 
of a solid deposit. At high pressure and temperature 


soda dissociates into caustic soda and carbonic acid, and | 


the latter, it is known, attacks iron in the presence of 
water and oxygen. 
researches of Heyn and Bauer that diluted caustic soda 
corrodes iron. 

A PAPER read before the American Illuminating Society 
deals with developments in manufacture of incandescent 
lamps. In commenting upon the progress in connection 


with different incandescent lamps, the author attempts | 
} to sum up in numerical form the progress during a series 


of years. He shows that in some years a marked drop in 
quality occurred owing to the premature attempt to make 
high-voltage low candle-power lamps. The remainder of 
the paper is devoted mainly to the drawn-wire tungsten 
filament. The best tungsten filaments contain very small 
traces of carbon of the order of 0-1 per cent. Those con- 
taining too much carbon tend eventually to shrink, and 
the allowance for this defect leads to sag initially. The 


chief gain in connection with drawn ductile tungsten wire | 
is durability ; the contacts are also so arranged that the | 


loss of heat by conduction is reduced to a minimum. The 


author suggests that eventually carbon may be so prepared | 


as to give similar good results. 


CONCRETING in winter at temperatures not exceeding 
10 deg. to 15 deg. Fah. was successfully carried on in the 
case of a large reinforced concrete warehouse at Delavan, 
Wis. The outer walls of the structure were of brick and 
were built up to a height a little above each floor level 
before the concrete was poured. The concrete plant was 
in the basement and the materials were heated by steam 
passing through a large coil of 14in. pipe exhausting into 
the water barrels at the concrete mixer. The materials 
were dumped directly over the steam pipe, which was laid 
in the form of a continuous coil. 


than the use of parallel pipes and headers. At first 
exhaust steam was used in the coils, but later the full 
boiler pressure was employed, and it is stated that the 
latter method gave much better results. In this way the 
temperature of the concrete was kept between 50 deg. 
and 60 deg. After the concrete was poured it was covered 
with canvas and salamanders were placed on the floor 
below, one salamander being employed to about 600 
square feet of floorspace. 


A RECENT paper on “‘ The East River Tunnels of New | 


York,” by Mr. Henry Japp, gives some particulars of 
special electrical melting work, which are of great interest 
Where the tunnel shields met below the river it was neces- 
sary to cut them in pieces, leaving only their external 
shells, within which were then placed the final tunnel 
rings of cast iron. The pressure of the air in which the 
work had to be done was high, and labour is severe under 
these high pressures. It was therefore decided to employ 
electricity and burn the shields apart. The current for 
this work was taken from the power-house of Long Island 
City. The burning circuit was taken from the positive 
terminal through a water resistance built up of four 
barrels in parallel, with plates 18in. by 14in. by Jin. 
With this the pressure was cut down to 50 or 60 volts at 
the burning tool, and the current was regulated to the 
work or number of tools in operation. The current then 
passed to earth plates in the river, having a total area of 
48 square feet. From the negative terminal a cable ran 
direct to the shields of Tunnels D and B, with connections 
to Tunnels A and C through a small pipe driven between 
the tunnels. There are four lines of tunnels. The burn- 
ing tool was a carbon rod 1ft. in length and lin. in diameter, 
bolted to a copper rod which was connected to a cable 
leading from the generator to a single-pole switch near the 
shields. There was an insulated handle with a 12in. 
diameter shield of asbestos, and each man had also an 
asbestos mask, apron and dark eye-glasses. 


The best combination of strength and | 


It is further known from the recent | 


It was considered that | 
this arrangement afforded better circulation of steam heat | 


MISCELLANEA. 


Tue Acting Governor of the Gold Coast reports that the 
| output of gold from the Colony, including Ashanti, during 
the month of February amounted to 27,829 ounces, valued 
at £106,822, and concentrates nil. 


AccoRDING to a German contemporary there are at 
the present time about 7000 cabs in Berlin, of which about 
2000, or 28} per cent., are mechanically driven. Of these 
about 14 per cent. are operated electrically. 





CANADIAN iron production in 1911 was the largest ever 
reported, approaching nearly 850,000 tons, a quantity 
nearly ten times that reported twelve years ago. Nova 
Scotia and Ontario both contributed to the increase. The 
production is largely of basic iron, and the open-hearth 
furnace is the chief steel producer in the Dominion. 


H.M.S. Arcuer, one of the special destroyers built by 
Messrs. Yarrow, was formally handed over tothe Admiralty 
on Saturday, March 16th. This vessel is of exceptional 
interest, being fitted with the latest type of Yarrow boiler 
provided with the firm’s most recent superheating device, 
by means of which an increased speed and radius of action 
are claimed. 


In certain well managed manufacturing works great 
pains are taken to make fire pails conspicuous objects. A 
popular marking is a white body with a broad bright red 

| stripe at the top and bottom. The combination is so vivid 
that the pail stands out as a prominent spot. The advan- 

| tage gained is twofold. The pails are more apt to be 
observed, to ascertain if they are filled for emergency use, 
and in time of need workpeople would lose no precious 
seconds in finding them. 


WE hear that the University of Pittsburg, Pittsburg, 
Pa., is entering upon a study of the smoke problem in the 
broadest possible manner. Those in charge of smoke 
investigations are taking as their chief line the effect of 
smoke on health, plant life and buildings, but they are 
also considering the increased cost of living due to damage 
and dirt caused by smoke and the legal as well as the engi- 
neering side of the question. Each of these investigations 
will be carried out by one or more men, each a specialist in 
his line. It is hoped that by co-ordinating these various 
researches it will be possible to obtain some valuable 
technical as well as scientific data. The investigators 
will at least be able to establish the status of the problem 
as a whole on a scientific basis. 


WHEN concrete has been frost-bitten before final setting, 
| it is very apt to develop defects that call for its removal 
or repair, says the Concrete World. The following method 
of repairing such concrete has proved successful :—Chip off 
| with a pick or other suitable tool the concrete which has 
been affected by frost, and then thoroughly wash the ex- 
posed surface with water, using a stiff scrubbing brush, 
until entirely clean. A 1:3 solution of muriatic acid is 
then applied with a brush, and the surface is again washed. 
As soon as possible after this is done, a very wet mixture 
of new concrete is applied. Where the old surface has 
been thoroughly cleaned, and the new concrete kept damp 
for a week, it bonds nicely with the old surface, making it 
appear as solid as if the entire mass had been placed at 
the same time. 

A Brtt introduced by Mr. Harmood-Banner, M.P., at 
the request of the Association of Municipal Corporations 
and of the Urban District Councils’ Association, seeks to 
amend the definitions of “‘ sewer”? and “drain” in the 
Public Health Acts. The Bill provides that a drain shall 
be one constructed on private land by the landowner or 
| builder, and that a sewer shall be one which has either 
| been constructed by the local authority or has 
been laid along a public street; with this important 
exception, however, that where a drain has been con- 
| structed by a builder or landowner along a private street, 

that is to say, along a street which has become a highway, 

but which is not repairable by the local authority, the 
| drain is to be a sewer, provided it has been constructed to 
| the satisfaction of the local authority. 


A MANUFACTURER of machinery, who has converted an 
old-time machine shop into one of the highest efficiency in 
methods and equipment, asserts that good machine tools 
bring good workmen. In his experience, which includes 
that of the evolution from the old-fashioned to the modern, 
he has found it very much easier to hire high-class workmen 
when they know they are to operate high-class machines. 
Probably one reason for this is that desirable men take 
pride in their work and want the best equipment with 
which to do it. A glance in the tool chest of a good 
machinist proves this statement, for he usually has an 
| elaborate, well-cared-for kit of small tools and instru- 
| ments. The man who is particular about his own tools 
| must be attracted by modern machinery. Oftentimes he 
| rates his chance of advancement by the amount of work 
| he can produce, and the better the machine the greater 





| the volume and the more satisfactory the product. Im- 
| proved manufacturing facilities thus constitute an element 
| which should not be disregarded in the general aim to 
| secure efficiency. 


| We hear that a large gas engine installation is to be 
| erected at the Accrington electricity works, and that 
ammonia recovery will be adopted. Two units of a 
thousand horse-power each have been arranged for, and 
| further developments are anticipated. This installation 
|is intended to supply the long-hour load, the peaks 
| being carried by the existing steam plant. In this way the 
| maximum saving in fuel and the maximum revenue from 
| the by-product plant will be secured, and the heavier capital 
| charges on the gas engine installation will be of relatively 
| small importance when distributed over the output of the 
| gas plant. The Accrington Corporation is making this 
| addition to its generating station in order to cope with a 
| growing power load, some of it in connection with the 
| brickworks and cotton mills which abound around Accring- 
| ton. Experience with large gas engines is now sufficiently 
| great to justify the Council in thinking that the disasters 
which overtook some of the earlier installations will not 
be repeated. Indeed, the large number of successful 
| private installations, where ultimate economy is the sole 
criterion of value, is sufficient guarantee that no danger 
need be anticipated provided proper thought and atten- 
tion is given to the new plant, 
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The Bill and the Strike. 


THE best feature of the Miners’ Minimum Wage 
Bill, assuming it becomes an Act, is that it will pro- 
vide the leaders with a dignified escape from an 
untenable position, and may possibly afford the men 
|an opportunity of returning to work in an orderly 
| manner, whereas, without this Bill, there might have 
| been serious breaches in the ranks, accompanied by 
violence. That, unfortunately, is the most generous 


estimate we can offer of this measure, though we 
'fully appreciate the good intentions of its authors 
and supporters. As a Bill it is, perhaps, the best of 
|its kind that could be devised at the moment, 
| and in the light of the advice that has been tendered 
'to the Government. Our complaint is that the 
advice given by the Board of Trade, by the Labour 
| Department, by the special “ Labour Advisers,” and 
the rest of them, has not been the best that might 
| have been given; hence the Government has to some 
| extent misjudged the situation and introduced a 
pe kind of legislation. At this stage we are 





entitled to say that in these columns we have con- 
sistently for two years predicted this crisis, while 
time after time it has been foreshadowed in other 
responsible journals, yet, in the words of the Times, 
the Government were “ taken by surprise”? when the 
strike came, and had no plans “thought out 
beforehand.” We adhere to what we said Jast week, 
namely, that the best way out of the impasse would 
have been to submit the owners’ amended terms to 
| the men, and take a secret ballot of both unionists 
and non-unionists. It is, after all, the men and not 
the leaders who are on strike. To begin with, only 
half the miners in the country voted in favour of 
the strike, and many of the other half are heartily 
sick of it. Time itself would have ended the strike 
on voluntary lines. Whether this Bill will hasten 
| or delay the end is a moot point. 

| The best that can be hoped from the Bill is an 
armistice, and the prevention of temporary chaos in 
the ranks of the miners. That will be welcome ; 
| but beyond that the Bill, as it stands at the moment 





| of writing, can effect little good, while it may do 


In the turmoil of the moment it is not wise 
The measure enacts a “ prin- 
ciple ;” but will the men be content with the bare 
bone of a marrowless principle? The men are out 
for money. This Bill leaves practically every point 
in dispute—district rates of pay, grade rates of pay, 
questions of aged, infirm, and indolent men, of 
abnormal places, of so-called ‘‘ safeguards,” and, 
above all, the supreme difficulty of blending a time- 
wage system with a piece, or tonnage system—all 
these vital points are left to be settled hereafter, and 
the very concession, or legislation, of the almost 
empty principle of the minimuin renders all these 
points more difficult of settlement. On these grounds 
we regret the introduction of the Bill. We are 
certain that Ministers and their advisers have not 
duly noted all the main features of the trouble. 

The big mistake was made last week of imagining 
that because the negotiations between owners and 
leaders had reached a deadlock the prospects of a 
voluntary settlement had vanished, and that, therefore, 
compulsory legislation had become necessary. The 
breakdown brought a voluntary settlement well 
within sight. It was the promise of a Bill that 
blocked progress. We venture the deliberate opinion 
that if the report of the breakdown had not been 
accompanied with the promise of a Bill the strike 
would have speedily collapsed. When the official 
negotiations broke down, after the men had had 
more than a fortnight’s rest, the supreme moment 
for statesmanship had arrived. That was the 
moment to realise that industry is carried on by 


harm 





| 


employers and workmen, not by agitators. That 
was the time to submit the case, the evidence, and 
the terms the leaders had rejected to the men—all 
the men. Unfortunately the leaders were con- 
sidered and the men were ignored. In non-union 
men, in union men who never favoured the minimum 
wage movement, and in those who dared actually to 
vote against even the principle of the thing, we had 
half the mine workers—practically half a million of 
them—against the strike from the very beginning, 
while at the end of a fortnight considerable numbers 
who voted for the strike had changed their views. 
Indeed, many who voted in favour of the policy of 
the Federation did so under the impression that a 
settlement would be arrived at without a strike— 
that the mere threat of a strike would serve to secure 
concession of the demands. A fortnight had not 
only shattered that belief, but it had brought to 
many of the men a realisation that the minimum 
wage might result in loss and hardship. Moreover, 
the fortnight of a fruitless strike had convinced 


'many of them that they had been deceived by cer- 


| tain agitators. 








If a secret vote of all the men, union 
and non-union, had then been taken, not only would 
all those who refused at the first to vote for the 
strike have voted to return to work, but many of 
those who voted for the strike under pressure and 
misapprehension, would also have voted to go back 
to the pits on the amended terms, without any 
statutory minimum wage. There would, in the 
absence of the promise of a Wage Bill, have been a 
very substantial majority for ending the strike. 
Unfortunately, the army of officials whose duty it 


|is to watch these matters and advise Ministers at the 


critical moment, failed to gauge the real situation ; 
in their interviews with leaders in London they for- 
got the men in the country; their information, 
judgment, and advice were poor and partial, and 
the outcome is a highly dangerous legislative experi- 
ment. 

Just at the moment when the extremists and mis- 
chief-makers in the Miners’ Federation were begin- 
ning to be discredited, just when a soberer spirit 
was manifesting itself, just when the moderate men 
were beginning to be listened to, just when numbers 
of the men in various parts ef the country were 
threatening to throw their misleaders overboard and 
return to work, just at that supreme moment—the 
first time peace was brought within sight by the 
breakdown of the futile, if not farcical, negotiations 
between owners and flaccid leaders, the first time 
there was an opportunity of testing the real feelings 
of the men and getting a vote for peace, the 
Government advisers failed in their duty and the 
State bowed to the faction that had so cruelly mis- 
led the miners and menaced the trade and peace of 
the country. The promise of this Bill fulfilled at 
least one of the predictions of the mischief-makers 
—the prediction that the State would surrender if 
the owners did not. The introduction of the Bill 
suspended the real movement towards peace. The 
discussion of the Bill prolongs the agony. A secret 
ballot of all the men would have ended the strike in 
an orderly, constitutional, and fairly satisfactory 
manner. It would have routed the extremist3. But 
the Minimum Wage Bill, while it does little or 
nothing for permanent peace, leaving all the mate- 
rial points in dispute even sharper than they were 
before, lifts the extremists once more into a strong 
position and supplies them with powder and shot. 
Their waning influence and energies are revived. 
When, and if, the Bill is passed and the men return 
to work with the new and cumbersome minimum 
wage machinery in operation—joint committees pre- 
sided over by Government officials—all the factors 
that have inspired and run the movement that cul- 
minated in the strike will be brought again into full 
play. 

The men stand to gain nothing. They stand to 
lose much There will be disappointment. If the 
strike had been permitted to end automatically, with 
or without a secret ballot, no false hopes would have 
been raised, and the men would have lost nothing, 
while the mischief-makers would have suffered a 
blow from which they would not have recovered 
easily. A settlement on the lines now proposed will 
raise false hopes and encourage the extremists. 
Without legislation the owners were willing to con- 
cede all that was reasonable. How can legislation 
secure more than that? We predict that this Wage 
Bill, like the Eight Hours Bill, will defeat its own 
object. It may be made an excuse for ending the 
strike ; but the strike would have ended without it. 
The after effects of the measure are bound to be 
evil, unless almost immediate measures are taken to 
avoid the evils. As we have pointed out over and 
over again in these columns the minimum wage is 
wrong in principle, and will prove bad in operation, 
so far as this particular industry is concerned, and 
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no Act of Parliament can make it right and good. ian it, and it was then closed up quite air-tight, 


It is certain, beyond all dispute, that the vast 
majority of the miners, those earning more than the 


/every seam being caulked up with wax. The front 


was of glass. There were only 200ft. of air space, and 


| therefore conclude that the most important, if not 
the sole cause, of the acute effects of poor ventilation 
|is the combination of high temperature and high 


proposed minimum, can gain nothing, while it is|the men had not much room to move. In a very | humidity which then obtains. It is neither of these 
possible, if not probable, that in course of time | short time the temperature and humidity rose. | acting alone, but the two working together which 


their earnings will be pulled down to the minimum. 
The indolent men who hope to gain something will 


The men began to sweat freely. They ceased 
| talking, and lassitude overcame them. Here, then, 


introduce into the system the unfavourable circu- 
‘latory conditions we have described.” It is not 


either be speeded-up under a new system of super-| we have the usual consequences of the vitiation of | possible in ordinary life to separate the problem of 


vision, or they will be cleared out. The aged and 
infirm men, unable to earn the statutory minimum, 
will be left outside the scope of the law; they will 
be precisely where they are now, but will be 
labouring under the added indignity of being branded 
as Incompetents by joint committees. Who, then, 
among the miners will gain? There will be con- 
stant friction, there will be squabbles before the 
committees, and not a few appeals to the law. 
The conditions of labour in the mines will most 
certainly be rendered harsher. Of course, there 
may be resistance to the new conditions—a series 
of strikes like we have had in the North against the 
Eight Hours Act—but the men, after a month or 
six weeks of a national strike, will find their union 
funds depleted, and the fighting efficiency of their 
hitherto splendid organisation impaired. Good may 
come out of the evil—men, employers, and _states- 
men may learn a valuable lesson—but the evil 
might have been mitigated, if not avoided, had wiser 
counsels prevailed. 


Unconsidered Aspects of Ventilation. 


THE phenomenal success of the meeting which 
Dr. Diesel addressed on Friday last at the Institution 
of Mechanical Engineers, combined possibly with the 
indiscretion of the Council in distributing invitations 
to visitors so widely, led to the hall being very densely 
packed, and to the ventilating arrangements being 
stressed to the utmost. Indeed, a competent analyst, 
who took specimens, found that halfway through the 
meeting the carbonic acid present, which is an index 
to the purity of the air, was twice that permitted in 
factories. With this example before us, it seems 
an appropriate moment to say something on little 
considered aspects of ventilation. 

With architects, churchwardens, theatrical mana- 
gers—everyone, in short, who has control in theory 
or practice of public buildings—ventilation is a sore 
subject. To the mining engineer, the shipbuilder, 
the civil engineer, the contractor, it is one of very 
real and great importance. It is not remarkable that 
much has been written and said aboutit, butitdoesseem 


strange that years and years of study and effort have | 


left the subject in so unsatisfactory a condition, and 
that many problems still remain for solution. Exami- 
nation goes to show that this is the result largely of 
psychological factors on the one hand, and of the 
operation of theories based on half knowledge on the 
other. Perfect ventilation means open air; and the 
effort of the ventilating man is directed to the provi- 
sion of conditions in the place to be ventilated as 
nearly identical with that prevailing in the open air 
as may be. These conditions can never be fully 
attained. How near we can get to them is the 
question for solution. Many people still believe 
that, leaving bacteria out of consideration, the 
enemy to be fought is carbonic acid (CO.). This is 
probably due to the fact that CO, is the index of 
purity adopted in the Factory Acts, and so on. 
Condemning CO, is like blaming the barometer for 
the rain. Get rid of CO., sav such people, and all 
will be well; no more headaches and fainting fits. 
But this gas is not a poison. If it were, there 
would be death in the beer bottle and the soda 
syphon. The lungs are never emptied of air, and 
what may be called their stagnant contents almost 
always contain 5 per cent. of CO, dissolved in them. 
These facts can scarcely be reconciled with the pre- 
vailing theories of ventilation, and research carried 
out by physicists has brought truths to the surface 
which are exceedingly interesting, instructive, and 
upsetting to received theories. Among other things 
found out is the fact that the phenomena of breathing 
are very far indeed from being as simple as is commonly 
believed. The satisfaction of the desire of the blood 
for oxygen is, indeed, only one factor in the well- 
being of the body. 

One of the most original, laborious, and successful 
workers in this field of research is Dr. Leonard Hill, 
Lecturer on Physiology at the London Hospital, 
well known to fame through his oxygen experiments 
on athletes, and perhaps the greatest living authority 
on caisson diseases. Some time ago he designed a 


| the air. It cannot any longer support life. Is this 
| true? Now, in the roof of the box was placed a fan 


| driven by electricity, and having no communication | 


| with the air outside. All it could do was to stir the 
|“ vitiated ” air inside. It could in no way purify it. 
| The fan was started, and almost immediately the men 


| picked up. The languor disappeared, the flush and | 


| sweating vanished, and all symptoms of malaise 
were relieved. The fan was stopped, and the illness 
|returned at once. A small tube was now passed 


| air-tight through the side of the box, and one of the 
/men breathed fresh air through it without getting | 


any relief whatever. He left the tube in disgust, 


and an outside man taking it breathed the tainted | 
_air of the box without the least trouble or discomfort | 


ofany kind. Compare these results with the following 
| well-known facts. 
‘nant air in the lungs normally contains 5 per cent. 
| of CO.. 


‘reach 0.3 or 0.4 of 1 per cent. It was, for exam- 


| Ple, .2 of 1 per cent. at the Mechanicals on 
| Friday. So small a percentage can hardly em- 
|barrass the audience’ much. A very slightly 


| quickened respiration will adjust the balance. 
| if carbonic acid is not responsible, and any bacteria 
|that may be present would take too long to act. 
| What, then, is the cause of headache, fainting, and other 
| attacks which, coming on, are attributed to lack of 
| ventilation and foul air. According to Mr. Hill, 
| the answer is to a rise in the wét bulb temperature. 


'In other words, the establishment of a stagnant | 


damp air bath. Round the eight men in the air- 


| tight case a pocket of wet air at 85 deg. establishes | 


‘itself. Evaporation from the skin becomes difficult, 
| and their temperatures rise. The fan is started, and 
| the stirring of the air results in a change of the air 
| in contact with the skin. Relief is obtained, although 
|the CO, remains undiminished in quantity. An 
| event which occurred long ago in Italy may be cited 
| here as bearing on the point. A little boy was gilded 
all over to typify the birth of the “ Age of Gold” ina 
| ducal masque. The child died because its skin could 
| do no work. 

Now, how do these investigations concern engineers? 


| The answer is not far to seek. 
| working, caisson, or ship, the air in which ever con- 
| tains a poisonous quantity of CO.. Even 2 per cent. 
|(an extraordinary quantity) the lungs could deal 
| with comfortably. Ventilating failures are common 
| because the machinery is based on wrong principles. 
| Take Rotherhithe Tunnel. Very costly plant was 
|laid down to pump air into the workings. 


|raised the pressure and the temperature, and so | 


| increased the discomfort of the men that they stuffed 
‘their coats into the inlet pipes. The idea was to 
| force out and dilute the CO.—a thing which did not 
| matter in the least. A few big fans in the workings 


| to keep the air in motion would have served a much 


| better purpose at a much smaller cost. Various | 


questions are answered by Dr. Hill’s researches. 
We now see why a lady’s fan is of use. 
ceiling fans in ships’ cabins, in shops, and a dozen 
| other places are of value, though they neither bring 
'in nor force out air; they only stir it up. As to 
the psychology of the matter, Dr. Hill uses a very 
graphic phrase, writing about the House of Commons : 
|The human system becomes bored by the mono- 
| tonous characteristics of the atmosphere. It demands 
a change in the temperature and humidity, even for 
the worse.” 

So far as knowledge extends, then, it may be taken 
‘that the first and most important condition is the 
maintenance of a stated bodily temperature, and the 
second is a humidity varying in degree between 
curiously narrow limits. The more fully these 
conditions are satisfied the more satisfactory will 
| be the ventilation. Jt must not be forgotten, how- 
ever, that imagination plays a part. Unfortunately, 
| however, little or nothing can be done by ventilating 
| apparatus to satisfy the conflicting demands of those 
| who want the window open and those who want it 
ishut. Not long ago Professor Theodore Hough, 


| of the University of Virginia, read before the American 


| Public Health Association a paper on “ The Physio- 








The percentage in the air of a badly venti- | 
‘lated, crowded theatre after a long performance may | 


But | 


There is no tunnel | 


This | 


We know how | 


very interesting set of experiments to set at rest | logical Aspect of Ventilation and the Part Played by 
the merits of what may be termed the “ vitiation | Imagination in Producing Discomfort in a Stuffy 
theory ’”’—that is to say, the statement that crowding Room,” which endorses Dr. Hill’s views in almost 


x . : © | - ‘ 
without change of air, as in close rooms, rendered air | every respect. Having described the unfavourable 


too foul, with CO, in particular, to support life. | circulatory conditions’in the body resulting from bad 
A room or box, 8ft. by 5ft. by 5ft., had eight men put | ventilation, Professor Hough goes on: “I would 


“draughts” from ventilation. While their effect 
is no doubt easily psychical, it is equally certain 
that there is a solid basis of fact for all that imagina- 
tion conjures up. Professor Hough writes: “ In 
warm weather the aerial blanket of stagnant air 
must be removed, and the very virtue of not creating 
a draught when cold air is introduced becomes the 
fatal weakness of the ventilating system when we can 
introduce only air of a higher temperature than 70 deg. 
The practical problem is an engineering one, but the 
conditions to be satisfied are perfectly clear.” The 
| final conclusion is that ventilation is not concerned 
with the lungs and the supply of air to them alone, 
| but with the skin, and the physiological arrangements 
provided to maintain the temperature constant under 
' varying thermal conditions. 


As we have said above, the stag- | 


The Renewal of the German Steel Syndicate. 


THE fate of the gigantic combination known as the 
German Steel Syndicate, whose competitive capabili- 
ties in the markets of the world have been directly 
and indirectly fully demonstrated in a special manner 
during the past two years, has now to be decided in 
a comparatively short time. Although the existing 
agreement binding the constituents does not expire 
until the end of June, one of the clauses provides 
that a fresh understanding must be reached by April 
30th, as otherwise the members would be entirely 
| free on the following day to enter into contracts 
'on their own account for deliveries commencing 
with the Ist of July. Negotiations with the object 
of securing a renewal of the syndicate were begun a 
few months ago, and committees were appointed 
to visit the various works in order to make an inspev- 
tion, so as to be able to form an opinion as to the 
justification for the demands which have been sub- 
mitted for additional tonnage allotments by thie 
owners of the three large new works in Lorraine- 
Luxemburg, and by other constituents who have com- 
pleted extensions of plant in the past two years, or 
who have increased their productive capacity by the 
absorption of other undertakings for which quotas 
'have now been applied for, in addition to those 
|already in their possession. It is well known that 
the total quantity of the present allotments exceeds 
| 12,000,000 tons reckoned on an ingot basis, but it 
| was a complete surprise to learn that the applications 
for a larger participation represented an increased 
tonnage of no fewer than 6,000,000, making a 
total of 18,000,000 tons for the proposed new syndi- 
cate. Out of the extra quantity approximately 
1,500,000 tons are included in the A group of products, 
consisting of semi-finished steel, railway material, 


/and shapes, whilst the balance of 4,500,000 tons is 
composed of bars, wire rods, plates and sheets, tubes 
and castings and forgings, which form the B group. 
It was sought at first to arrive at an agreement 
with regard to the A group of products, which are solely 
marketed by the syndicate, whereas business in the B 
group, although the production is controlled by the 


syndicate, is entirely conducted by the constituents, 
‘ The 


| according to their own individual inclination. 


| negotiations, however, revealed such a_ conflict 
| of interests that it was found impossible to reach an 
| ° 

| understanding. 


| The idea then occurred that a solution of the difti- 
‘culty might be reached by deciding not to enter- 
tain any applications for additional allotments in 
'the A group. Naturally a proposal of this kind 
'did not appeal to the owners of the extensive 
| new works in Lorraine and Luxemburg, which have 
been designed for the purpose, among others, of 
securing a large share in the trade in semi-finished 
steel, railway material and shapes. As a consequence 
it was impossible to reach a unanimous decision on 
the proposal, and the negotiations, as was announced 
at the January meeting of the syndicate, were re- 
garded as having been broken off, as no change had 
taken place in the situation. The February meeting 
also passed without any alteration in the position 
of affairs in so far as the syndicate itself is concerned, 
and officially the deadlock still continues. On the 
other hand, the brief period between now and the end 
of April and the threatened weakening of the market 
have induced some members of the syndicate to enter 
| upon private discussions with the principal opponents 
| of the proposal to leave the A group as at present. 
|The market for the A group is not increasing in the 
/same proportion as that for the B group. Indeed, 
|it is contended in some quarters that the former, 
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articularly for semi-finished steel and shapes, is 
declining or will diminish for various reasons, and that 
if allotments are granted for the three new Lorraine— 
Luxemburg works, it can only be effected at the ex- 
pense of those other constituents of the syndicate 
who have not embarked on the establishment of huge 
new works. That this contention is well founded is 
shown by the circumstance that the members who 
have undertaken the private discussions have arranged 
to make concessions to the three works in question 
with regard to A products, and have agreed with them 
for this purpose, but increases in the case of all other 
constituents are not tozbe sanctioned. An unofficial 
arrangement of this kind is naturally not of a binding 
character, although it is said that an attempt will be 
made to resume negotiations in this direction at the 
forthcoming meeting of the syndicate. The scheme 
also takes the shape of the continuance of the com- 
bination in its present form in the sense of A products 
being completely controlled by the syndicate, and B 
yroup being disposed of by the constituents within 
the limits of their individual allotments, whilst the 
penalty of one pound per ton for production in excess 
of the allotments would be sustained and the syndi- 
cate be prolonged for a further term of five years. 

It is certainly an extremely delicate matter to 
attempt to predict what the ultimate result of the 
prospective or any subsequent negotiations may be. 
When trade is booming, as has been the case during 
the past few months, the disposition to become or 
remain subject to syndicate agreements is much less 
than when the market situation is not so favourable. 
The outlook for the moment is not quite so satisfac- 
tory as a short time ago, and the feeling in favour 
of the renewal of the syndicate has become more pro- 
nounced. Despite this fact, the difficulties to be 
overcome are enormous. Some of the large works 
have outgrown the syndicate ; the question of semi- 
finished steel presents a formidable obstacle; the 
rival claims for participation in the trade in wide- 
flanged joists seem beyond reconciliation, owing to 
the demand of one works for a continued monopoly ; 
and the B group of products now occupies the prepon- 
derating position in the syndicate, and is receiving 
increasing attention at the hands of the constituents, 
in consequence of the freedom of placing such products 
on the market at their own prices. Even the one pound 
per ton penalty for production in excess of allotments 
does not deter many makers from manufacturing 
beyond their apportioned tonnage, as the additional 
quantity affords a greater degree of employment 
and tends to reduce the costs of production. Not- 
withstanding the difficulties which have been enu- 
merated, it seems improbable that the syndicate will 
be allowed to collapse. Although the domestic 
price policy of the combination has not been free from 
criticism, the syndicate has been of considerable 
financial advantage to its constituents, while, at the 
same time, it has promoted the export trade in the 
A group, and its existence has generally stimulated 
the export of B products by the constituents them- 
selves. The syndicate was renewed five years ago 
at the eleventh hour of the last day, and it would not 
he surprising if a similar event were to take place 
at the end of next month. 
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Aitken’s Manual of the Telephone. By W. Aitken, 
M.I.E.E. London: The Electrician Printing and 
Publishing Company, 1, 2 and 3, Salisbury-court, 
Fleet-street, E.C. 

ALTHOUGH this volume contains close on 700 pages, 
the author does not pretend to have written a book 
covering the whole field. In fact, it appears from a 
note in the early part of the book that a second volume 
is being prepared, and judging from the synopsis 
this will be quite as extensive as the work now before 
us. The author sets out by dealing with elementary 
theory, and following this there is much concerning 
the development of telephony. Receivers and trans- 
mitters are then considered, and here we have many 
illustrations of modern apparatus of this kind. Next 
there is a short chapter on primary batteries, the 
cells considered being only those used on subscribers’ 
instruments. The battery equipment of a telephone 
exchange is naturally a much larger question, and is 
dealt with in another part of the book. Among other 
points considered in connection with subscribers’ 
batteries is the question of whether wet or dry cells 
should be used. 

The chapter on power plant deals with various 
other batteries, and also accumulators, motor genera- 
tors, ringing dynamometers, rectifiers, &c. It is 
satisfactory to find that Mr. Aitken has devoted much 
attention to matters of this kind, for in addition to 
telephone work proper the modern telephone engineer 
must know a good deal about: power plants. It is to 
be remembered that although the current used for 
talking and signalling is small for each line, yet for a 
large exchange a heavy current dynamo is needed. 





Indeed, it may be said that the telephone engineer 
now has to master many subjects, and among other 
things he must know much about trenching in streets, 
building conduits, and so forth. Moreover, with the 
advent of modern appliances many intricate problems 
arise which demand a fair mathematical training on 
the part of those engaged in telephone work. It is 
not at all surprising, therefore, that Mr. Aitken has 
been unable to cover the whole field in a single 
volume, but at the same time he has dealt with a fair 
portion of it. 

It will perhaps be remembered that last year the 
author read a paper before the Institution of Elec- 
trical Engineers on ‘‘ Automatic Telephone Exchange 
Systems,” and it is therefore scarcely necessary to 
say that the book deals with this branch of the subject. 
Many of the illustrations to »« found in this section 
are identical with those given in the paper in question, 
and those who have seen the paper will know that 
some of these diagrams are by no means easy to 
follow. Whilst fully appreciating the fact that it is 
not easy to make such diagrams simple, we consider 
that an endeavour should have been made to provide 
clearer diagrams than those embodied in this book. 
From the automatic telephone engineer’s point of 
view they are no doubt good enough, but it is to be 
remembered that the subject is more or less new to 
engineers in this country. The diagrams of the con- 
nector and selector are excellent, but we are afraid 
that those who are not conversant with automatic tele- 
phones will find the task of tracing the connections of 
the 1000-line exchange a somewhat weary business. 
At first sight the connections do not appear at all 
complicated, but when one commences to read the 
accompanying description and to pick out the small 
letters and figures on the diagram the trouble begins. 
The difficulties met with in reading through the de- 
scription remind one somewhat of trying to follow a 
very complicated patent specification which the 
patentee is determined no one shall understand. 

There are, however, as we have already indicated, 
some very good illustrations relating to this particular 
automatic system, and with the aid of these the reader 
should be able to obtain a very fair idea of the class 
of apparatus used in an automatic telephone exchange. 
Two principal automatic systems are considered, 7.e., 
that developed by the Automatic Electric Company, 
of Chicago, and the Lorimer system. The great pro- 
gress which the automatic system has made in the 
United States is emphasised and the opinions of 
various telephone experts are quoted. 

Returning to the earlier sections of the book, it is 
worthy of mention that the chapter on the develop- 
ment of the telephone is decidedly entertaining, and 
contains a number of historical pictures. Among 
these are illustrations of the original Bell telephone 
set, the first English exchange switchboard, and the 
Edison Company’s first subscribers’ set. The various 
little stories which the author has to tell about early 
telephones, infringements of patents, and so forth, 
will undoubtedly appeal to all who take an interest 
in this particular branch of engineering. In all there 
are twenty-six chapters, and it is clear that we 
cannot consider these in detail. But in order that 
our readers may be in a position to judge the field 
which the work covers, it should be stated that in 
addition to the branches of the subject already men- 
tioned, the book deals with private telephone installa- 
tions, magneto systems, small switchboards, multiple 
switchboards, the call wire and ring through systems, 
central and common battery circuits, apparatus used 
on common battery switchboards, apparatus racks 
and distributing frames, standard G.B. practice, 
transfer and divided systems, party line working, 
junction line working, call wire operator’s instrument 
and other special circuits, desks for supervision and 
testing, the lay-out and wire schemes of a common 
battery telephone exchange, small common battery 
switchboards, common battery telephone instrument 
circuits, designs and accessories, extension line and 
private line working, and telephone trunk line 
exchanges, 

Enough has been said to indicate that the book 
constitutes a useful addition to this class of literature, 
and we feel sure that it will appeal not only to tele- 
phone engineers but also to students and others who 
are desirous of acquiring general information relating 
to this important and interesting subject. Those who 
are likely to take an interest in the book will probably 
know that the author has had a long and varied expe- 
rience in telephone work, and he is therefore in a good 
position to write a book of this description. As we 
have already said, another volume of this manual is 
in preparation, and it would appear that when the 
second book is complete the two volumes will deal 
with everything worth considering in connection with 
the telephone. 


SHORT NOTICES. 

The Law of Railway Companies: Being a Collection 
of the Acts and Orders Relating to Railway Companies in 
Great Britain and Ireland. Fourth Edition. By J. H. 
Balfour Browne, K.C., and Hamilton Conacher, B.A., 
LL.B., of the Middle Temple, Barrister-at-Law. London : 
Stevens and Sons. Price 45s.—This work deals with the 
law-relating to proceedings on private Bills in Parliament ; 
the constitution and powers of a railway company ; the 
taking of lands’and the construction of works, with the 
law of compensation relating thereto; the carrying on 
of the undertaking ; the regulation by the State of the 
exercise by railway companies of their statutory powers ; 





the law of rating applicable to railways; the law of car- 
riage by railway ; the law of railway rates and charges ; 
and, lastly, that very important body of law within the 
jurisdiction of the Court of the Railway and Canal Com- 
mission, which may be termed the law of railway and canal 
traffic. It deals with a series of statutory enactments 
beginning with the Carriers Act, 1830, and ending with 
the Electric Lighting Act, 1909; and it treats of the more 
important railway Acts in a manner which is highly 
satisfactory to the lawyer, namely, by setting out the text 
and annotating each section with appropriate notes 
of .decided cases. For instance, one finds the Railway 
Fires Act, 1905, duly illustrated by reference to a number 
of the old cases relating to damage caused to crops from pass- 
ing locomotives. A table of cases and a very full index add 
great value to the work. Having tested it in various places 
we can say with confidence that it maintains the high repu- 
tation of previous editions. 

The Montagu Motor Book. By G.C. Sherrin. Edited 
by Lord Montagu. London: The Car Illustrated, Limited, 
Piccadilly.—This book has .been written to explain the 
working and use of a motor car to owners and drivers 
in a simple manner. Mathematical calculations have 
been avoided almost entirely, and only those parts of the 
car are considered in detail which are of special importance. 
In this category, for instance, may be included the timing 
of an engine, the causes of knocking, construction of the 
carburetter, ignition devices, gears, &c. The book con- 
tains nineteen chapters, and, on the whole, the descriptive 
matter is lucidly written, while the illustrations are quite 
good. The chapter on gears and gear-boxes and the 
systems on which they operate can be read with consider- 
able benefit by all drivers of motor vehicles, for only a 
very small percentage of these understand clearly what 
takes place in the gear-box, with the result that the design 
of the boxes is frequently condemned when the blame 
should be placed on the operator. 

The Ideal Motor Diary. By Captain C. Wiener. Lon 
don: The Car Illustrated, Limited, Piccadilly—This 
diary is compiled in such a way that the motorist may 
be kept informed of the expenses incurred in connection 
with the running of his car. One side of each of the per- 
forated leaves is intended for the owner to fill up, and 
gives a complete record of each week’s runs, together 
with the incidental expenses incurred. The reverse side 
is for the use of the chauffeur or mechanic, and refers 
chiefly to the mechanism of the car, such as breakages, 
repairs, tire displacements, &c. Each of the leaves 
when completely filled up can be removed and filed if 
necessary, and so a complete record of the running and 
cost of upkeep is available. We fear, however, that in 
most cases both the owner and the chauffeur will soon tire 
of the work involved in keeping this book up to date. 
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FOUR-COUPLED BOGIE 


TANK ENGINE, NORTH 


STAFFORDSHIRE 
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NEW SUPERHEATER TANK ENGINES, NORTH 
STAFFORDSHIRE RAILWAY. 


A SERIES of large bogie passenger tank engines has 
recently been introduced on the North Staffordshire Rail- 
way, and four of them have now been forsome time in service. 
These powerful engines, a view of one of which is given 
above, have been designed by Mr. J. H. Adams, and built 
in the company’s workshops at Stoke, to replace the old 
express tender engines which are not now capable of deal- 
ing with the ever-increasing weight of trains. The boiler 
is of the “‘ Belpaire ’ type, and similar to that used on the 
new express tender engines, except that the boilers{of the 
new tank engines are fitted with Schmidt superheaters. 

The cylinders are 20in. diameter by 26in. stroke, and are 


Section thro.Smokebox 


View looking on Front of Engine. 
king towards back. ——— 
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Boiler— 
Barrel, largest diameter 4ft. 10jin. 
Length between tube plates lift. 24in. 


fire-box casing (outside) 7ft. 


Tubes .. . ad 
Fire tubes, diam. outside 


Superheater 
5in. 


13’ 2°Rail to Top of Chimney 
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4th by the Minister of Railways and Canals. In brief, 
Mr. Armstrong finds that while Fort Churchill has naturally 
the better harbour protection, it has an inadequate site 
available for railway termini, is open for only five months 
in the year, and involves a longer and more expensive 


















































= >»  number.. 1s . : 
Steam tubes, dia. outside 1gin. route, with greater cost of annual maintenance. Port 
Number of elements : Is. Nelson, on the other hand, has ample and easily utilised 
Tubes (flue), diameter outside ldin. . . . . “é 
> number 112 terminal sites, is open seven months in the year for naviga- 
: tion, and from the standpoint of ultimate utility is 
Mosting auntnne- decidedly to be recommended. A comparison of routes 
a. 4 a.m shows that the distance from the Pas to Port Nelson 
y,  superheater 261 is 418 miles, as compared with 498 to Churchill. The 
, Port Nelson route has a gradient of only 4-10 of | per 
a Rese flee h 23 cent., and on an estimate of 3000 trains per year could 
Working pressure, boiler i601b, sq. in. be operated, including}all interest charges, for about 
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END VIEWS AND SECTIONS OF NORTH STAFFORDSHIRE TANK ENGINE 


fitted with 8in. piston valves, which are worked by Stephen- 
son link motion. The steam passages run straight down | 
from the steam chests into the cylinders, without any | 
bends, the idea being to give the superheated steam as | 
free a path as possible, and not to allow it to dissipate its 
heat in long and tortuous passages. Cylinder lubrication 
is obtained by means of an oil pump driven off the right- 
hand crosshead. 
being obtained with these fine engines, and at the present 
time careful trials are being made between the non-super- 
heater express engines and these new superheater tank 
engines. 

The general dimensions may be seen on the drawings, 


which we reproduce on this and on page 302, but it may | 


perhaps be useful to tabulate the principal particulars, 
which are :— 
Cylinders— 
Diameter 
Stroke 
Piston valves 


20in. 
26in. 
Sin. diam. 


Wheels— 


Bogie diameter : 3ft. Zin. 

Coupled diameter 6ft. 

Radial diameter 4ft. 
Wheel hase. 

Bogie .. 5ft. 9in. 

Coupled Oft. 6in. 

Total .. 31ft. 1hin. 


Tank capacity 


2000 gallons 


Very good results are, we understand, | 


34 tons coal 


Bunker capacit; 


PORT NELSON CHOSEN FOR HUDSON BAY 
RAILWAY TERMINUS. 


TuatT Port Nelson shall be the terminus of the Hudson 
| Bay Railway in preference to Fort Churchill is decided by 
the report of Chief Engineer J. Armstrong, in charge of 
the construction of the road, and of the surveys which 
have been in progress during the last two years to deter- 
mine routes. This report, dated January 23rd _ last, 
was tabled in the Canadian House of Commons on March 


3,000,000 dols., or about half a million less than the Fort 
Churchill route. . 

As to the question of terminal sites at Port Nelson, 
it is interesting to note in view of the recent Order in 
Council giving Ontario the south side of the harbour 
mouth, that Mr. Armstrong declares suitable terminal 
sites are available on either side of the river. The cost 
of terminal development at Port Nelson, having in view 
the handling of from 60 to 70 million bushels of grain 
within sixty days, is estimated at 20,000,000 dols. 

A comparison is given between the proposed route from 
Saskatoon to Port Nelson, across to Hanna Bay, and thence 
vid the Quebec and Lake St. John Railway to Quebec. 
and the present route from Saskatoon to Fort W illiam 
and Montreal vié Parry Sound. The total length of the 
former route is 1950 miles, of which 750 miles is water 
carriage ; the total length of the latter is 1950 miles, ot 
which 680 miles is water carriage. 
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| details alsofplays a great part in the practical success of the Diesel 


THE DIESEL OIL ENGINE, AND ITS INDUS- | engine, as in any other ; but they are not the essential points, 


TRIAL IMPORTANCE, PARTICULARLY FOR 


GREAT BRITAIN." 
By Dr. RUDOLPH DIESEL, of Munich. 


‘THERE have been so many publications recently, and especially | 
during the past year, in technical periodicals of all l!anguges, on 
the construction of the Diesel engine and its various types, that it | 
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NG prleeeece HEAT CONSUMPTION PER H.P-HOUR 


A.-Steam engine with exhaust, 7000 to 10,000 calories. : 

lb. Superheated steam engine and condensing steam turbine, 40) to 
7000 calories. 

©. Gas engine with producer, 3000 to 3600 calories. 

ID. Gas engine without producer, 2300 to 2600 calories, 

E.- Diesel motor, 1850 to 2000 calories. 


Fig. 1~Heat Consumption of Different Heat Engines per 
8.H.P. Hour 


is hardly possible to give any fresh information on the subject, 
Moreover, an excellent paper was read only last summer at the 
Zurich meeting of the Institution by Mr. J. F. Schubeler. The 
author proposes, therefore, to discuss only questions of general 
importance concerning the Diesel engine, especially those ques- 


tions which are brought into prominence in the title of the paper, | and more economical way. The truth of this statement was | 
Ist Cycle. 
Ist Cycle. 2nd Cycle. 8rd Cycle. 4th Cycle. 2 “~ —— 
Intake. Compression, Working Stroke. Exhaust. Scavenging. Compression. 





fl 
1. Inlet of pure air. 


“THe Encincen 


Fig. 3—SINGLE-ACTING DIESEL ENGINE, FOUR-STROKE CYCLE 


and to consider them only as the starting point of a thorough 


2. Compression of 


| strikingly proved at the Turin Exhibition of last year. 


and, above all, they do not constitute the great importance of this 
engine to the world’s industry. 
A further reason for this importance is that the Diesel engine 


apparatus, purification plant for feed water with feed pumps, 
extensive steam pipes, condensation plant with water pumps 
and an enormous water consumption, had to be provided, with 
the final result of consuming two and a-half or more times the 
fuel per horse-power required by the Diesel engine standing 
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Fig. 2—-MAP SHOWING THE PETROLEUM FIELDS 


has broken the monopoly of coal, and has solved the problem of 
using liquid fuel for power production in its simplest and most | 
general form. It ‘has become for all liquid fuels what the 
steam engine and gas engine dre for coal, but in a much simpler 


IN THE WORLD IN THE YEAR 1908 


beside it. The latter, being an entirely independent engine 
without any auxiliary plant, took up its crude fuel automatically 
and consumed it direct in its cylinders without any residue, or 
smoke. A better proof can hardly be imagined, even for the 
non-technical man, that, except in special cases, the steam 


2nd Cycle. 
vas 








3. Combustion and 
Expansion of the 


pure air. 
sprayed engine 
oils. 


At this | 


Working Stroke Exhaust. 





4. Expulsion of the 
gases of combustion. 
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Fig. 4—SINGLE-ACTING DIESEL ENGINE, TWOQ-STROKE CYCLE 


engine cannot compete economically with the oil engine, and 


and stimulating discussion. He desires, further, to be exonerated | exhibition, in the large Machinery Hall, a steam turbine and a | from this point of view the power plant in the Machinery Hall 


if statements are made in the paper on points which are common 
knowledge, 

Since its first appearance about fourteen years ago the Diesel 
engine has been built by the thousand in the best factories of all 
industrial countries, and has been set up in the most remote 
corners of the world. It has been proved to be a most reliable 


engine when properly built, the working of which is quite as safe | 
as that of any other system of prime mover ; and in general it | 


» even more simple, since it does not require any auxiliary 
apparatus, and since the fuel in its natural and original form, 
without having previously undergone any transforming process, 
is directly converted into work in the cylinder of the 
engine. As early as 1897, when, after four years of difficult 
experiments, the author had put the first engine into working 
order in the factory of the Augsburg Works, numerous engineer- 
ing representatives and experts who came from various countries 
to examine this engine expressed the opinion that it gave better 
heat utilisation than any known kind of heat engine. From 
experience gained subsequently by working many engines, 
by gradual improvements in the construction and manufacture, 


and by increasing the sizes, the results have been still further | 
improved, and to-day the thermal or indicated efficiency reaches | 


48 per cent. in this engine, and the effective or brake efficiency 
reaches, in some cases, 35 per cent. of the heat value of the fuel. 
_ Fig. 1 shows the heat utilisation for 1 brake horse-power hour 
in the different kinds of prime movers known to-day. Science 
and technical knowledge are making continuous progress, and 
the time will come when even these figures will be exceeded ; but, 
with our present scientific knowledge, any considerably higher 
efticieney in the process of transforming heat into mechanical 
work is not obtainable. Further progress seems only possible 


z ith some other method for transforming heat into work ; | 
us would mean an entirely new principle, which, however, | 


ar Nag Pg upon in the present state of science. 
be 1e Diesel engine is therefore the engine which converts the 


pag selon transforming process, and which utilises it as far 
: st rd present standard of science permits ; it is therefore the | 
“inplest and, at the same time, the most economical prime | 
mover | 
i = two facts explain its success ; it lies in the new principle | 
the internal working process,- and not in constructional 
noi or alterations of older types of engines. There is 
© doubt that the careful working out of all the constructional 
*The Insti 


Pra net itution of Mcchanical Engineers.—Translated from the 


at of the natural fuel into work in the cylinder itself, without | 


large Diesel engine, both made by Franco Tosi, of Milan, and set | 
up on the same stand, were worked together with the same 


Two-stroke Cycle. 



























Engines 


» 1. SCAVENGING. 
a 2 COMPRESSION. | 
2 3. WORKING STROKE. 
4. EXHAUST. 
| 
0 —~ | 
| 
< 
Q 
1 y 
Four-stroke Cycle. 
» — 1. INTAKE. 
aa 2. COMPRESSION . 
2 3. WORKING STROKE. 
4. EXHAUST. | 
— | 
£7 
< 
i | 
1 | 
Figs. 5 and 6—Indicator Diagrams of Single-acting Diesel | 
| 


liquid fuel. The boilers belonging to the plant were fitted with | 
K6rting nozzles for burning crude oil. The difference between 

the two plants was therefore this : For the working of the steam | 
engine the whole boiler plant, with its chimney, fuel supply ' 


| engines. 


at Turin must be looked upon as marking ahistorical event. 
It is hardly possible for a country which produces no coal, like 
Italy, to develop a great industry based on the steam engine, 
and this is one reason for the exhibition at Turin of about thirty 
Diesel engines of various types and sizes, and made in different 
countries. 

Thus the Diesel engine has doubled the resources of mankind 
as regards power production, and has made new and hitherto 
unutilised products of Nature available for motor power. The 


| Diesel engine has thereby exercised a far-reaching influence on 


the liquid fuel industry, which is at the present time improving 
more rapidly than was previously conceivable. This is not the 
place to discuss the matter in detail, but the author wishes to 
mention that, owing to the interest which petroleum producer 
have taken in this important question, new petroleum sources 
are continually being developed, and new oil districts discovered. 
Moreover, it has been proved by recent geological researches not 
only that there is probably on the globe as much, or perhaps even 
more, liquid fuel than coal, but also that it is more conveniently 
distributed as regards its geographical position—Fig, 2. These 
facts, which are indisputable now-a-days, have gradually silenced 
those who objected to too great a development of the Diesel 
engine for fear of insufficient stores of liquid fuel. Any such 
anxiety may be relieved by the fact that the world’s production 
of crude oil increases at present three and a-half times more 
quickly than the production of coal, and that the ratio of increase 
itself is steadily getting higher. Further, that 40 per cent. 
of the present production of mineral oil is already sufficient to 
supply the whole of the naval and mercantile fleets of the world 
with power if they were worked by Diesel engines ; also that 


| with the world’s present production the number of Diesel 


engines now working could be increased about a hundredfold. 
It may thus safely be asserted that, with the continual develop- 


| ment of new oil districts, the production of mineral oil will 


increase much more quickly than the demand for newly built 
It is therefore not surprising that, in the last yearly 
report of the Shel! Transport Company, attention was called 


| to the fact that the oil consumption in these engines did not 


nearly equal the production, and that the company has to look 
out for other markets to dispose of its superfluous stock. That 
the auxiliary industries of petroleum production are also con- 
siderably influenced is shown by the great increase which the 
transport industry for liquid fuel has experienced in recent times, 
especially the great development of tank vessels which are, or 
will be, mostly driven by Diesel engines. 

But with all this, the influence of the Diesel engine in the 
world’s industry is not exhausted. As early as the year 1899 the 








author utilised in his engine the by-products of coal distillation 

and coke plants, such as tar and creosote oils, with the same satis- 
factory results as with natural liquid fuels, but at that time the 
quality of these oils was generally too inferior for their use in the 
Diesel engine, and it was, moreover, subject to continual varia- | These products—the tar and tar oils 


tions. 
The difficulties were then chiefly the following : 
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in the matter have, by improved methods of fractioning an 


| refining, combined with more careful selection of the materia 





| brought into the sphere of activity of the Diesel engine. 


| In Appendix I. is given a table showing the application of 
(1) Muddy deposits of solid hydro-carbons, especially naphtha- | various fuels for Diesel engines, while Appendix II. contains | further processes in the chemical industry, whilst the tar ol 


succeeded in supplying fuel of a constant and regular quality, 
without the drawbacks of the crude tar oils used previously. 
are thus to-day definitely formed into coke and tar by distillation. 
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d | tar oils are from three to five times better utilised in the Die 
l, 


sel 


economical utilisation of coal is obtained if, instead of being 
burned under boilers on grates in a wasteful way, it is first teens 
: S Coke is used in metal. 
lurgical and other general heating purposes ; from a part of the 


tar the valuable by-products are first extracted, and wi 
} 








Fig. 7—FIRST EXPERIMENTAL ENGINE, 1893 


lenes, which made the working of the fuel pumps difficult, filled 
up the pipes and nozzles, and formed a hard crust at the nozzle 
mouths. These solid hydro-carbons also made higher ignition 
temperatures necessary. 

(2) Continuous change in quality and composition of the crude 
uncleaned tar oils; with each cask fresh variations appeared 
even in cases where the works guaranteed the*use of the same 
coal, and the carrying out of the same distilling process, so that 





Fig. 8 EXPERIMENTAL ENGINE. 


specifications for tar oils for Diesel engines, and Appendix III. 


gives the properties of tar. 


From what has been just stated, it will be seen that the Diesel 
engine is having an increasing influence on two other industries— 
the by-products of which 
have become so important for power production that an enor- 


the manufacture of gas and coke 


mous business is at present connected with them. 
It is especially noteworthy that every town gasworks with a 


1895-96 Fig. 9 FIRST COMPLETE ENGINE, 





18 H.P., 1897 


and combustible by-products and a great part of the tar itself 
are burned in the Diesel engine under extraordinarily favourable 
conditions. 

The proper development of the utilisation of fuel, which has 
already been started, and is now making rapid progress, is there 
fore the following :—On the one hand, liquid fuel in Diesel 
engines, and, on the other hand, gas fuel also in the form of 
gasified coke in the gas engines ; solid fuel as little as possible 




















Fig. 10.-TRUNK PISTON TYPE, 70-90 H.P., 1901 


it was impossible to make scientific observations for drawing 
any definite conclusions or making logical experimental ar1:ange- 
ments. The characteristics of crude tar oils were not then 
exactly known even to the producers ; for instance, nobody 
imagined that differences in the distilling temperature and 
variations in the nature and position of the retorts gave entirely 
different tar products even when the same coal was used. It 
is only in recent years that the chemical industries interested 


Fig. "1 


modern installation, and every coke works, can be completed 
with an electric power generating plant by using its tars. This 


will have an excellent effect on many municipal and national | 


works. It would take too much time to enter into the details 
of this question, but one fact stands out clearly in this connec- 
tion, namely, that coal, which seemed to be most threatened 


by the liquid fuels, will, on the contrary, gain a new and wider | 


ground of application through the Diesel engine. As tar and 


THREE-CYLINDER 300 H.P. ENGINE, 


1906 


| for steam power generation, but only in the refined form of coke 
| for all other heating and metallurgical purposes. 
The list of fuels applicable to the Diesel engine is not, however, 
| exhausted with these liquid’fuels mentioned previously. It is 

known that brown coal or lignite, the production of which 1s 
| about 10 per cent. of the pit coal production, also yields tars by 
distillation, and these tars when distilled, when worked up on 
paraffin, produce the so-called paraffin oils as by-products. 





engine than coal in the steam engine, a much better and more 
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Not all kinds of brown coal, however, are suitable for this process, 
but, in any case, these oils have been produced in such quanti- 
ties that so far they have satisfied a good part of the German 
demand for liquid fuels for Diesel engines. To these must be 
added other products, such us shale and similar oils—produced 
not in great but in sufficient quantities to be of importance for 
power ,eneration. Some countries—France and Scotland, for 
ipstance—possess them in considerable quantities, and they 
are used in a good many Diesel engine plants. It is not generally 
known that it is also possible to burn fat vegetable oils and 
animal oils in the Diesel engine without any difficulty. 

At the Paris Exhibition in 1900 there was shown by the Otto 
Company @ small Diesel engine which, at the request of the 
French Government, ran on Arachis oil*, and worked so smoothly 
that only very few people were aware of it. The engine was 
constructed for using mineral oil, and was then worked on vege- 
table oil without any alterations bein; made. The French Govern 
ment at the time thought of testing the a) plicability to power 
uction of the Arachide or earth nut, which grows in consider- 
able quantities in their African eclonies, and which can be easily 
cultivated therg; becanse in this way the colonies could be 
ed with power and industry from their own resources, 


prod 


suppli 





without being compelled to buy and import coal or liquid fuels. 





Crimoer 














Fig. 12—-VALVES IN CHAMBER ON SIDE OF CYLINDER 


This question has not been further developed in France ow ing 
to changes in the Ministry, but the author resumed the trials 
a few months ago. It has been proved that Diesel engines can 
be worked on earth nut oil without any difficulty, and the author 
is in a position to publish, on this occasion for the first time, 
reliable figures obtained by tests :—Consumption of earth nut 
oil, 240 grammes (0.53 Ib.) per brake horse-power hour ; calori- 
fic power of the oil, 8600 calories (34,124 B.Th.U.) per kilo., 
thus equal to tar oils; hydrogen, 11.8 per cent. This oil is 
almost as effective as the natural mineral oils, and as it can also 
be used for lubricating oil, the whole work can be carried out 
with a single kind of oil produced directly on the spot. Thus 
this engine becomes a really independent engine for the tropics. 

Simliar successful ex periments have also been madein St. Peters- 
burg with castor oil, and animal oils, such as train oil, have been 
used with excellent results. The fact that fat oils from vegetable 
sources can be used may seem insignificant to-day, but such oils 





may perhaps become in course of time of the same importance 


as some natural mineral oils and the tar products are now. 
'welve years ago the latter were not more developed than the 
fat oils are to-day, and yet how important they have since 
beeome. 

One cannot at present predict what part these oils will play in 
the Colonies in the future. In any case, they make it certain 





| 

stroke cycle engines, with the corresponding indicator diagrams | 

in Figs. 5 and 6, because these will constantly be referred to in | 
the paper. 

Four-stRoKE CycLe ENGINE. 


Vertical stationary engines.—The first experimental Diesel 
eng ne, Fig. 7, constructed in 1893, had the piston fitted with a 
piston-rod and external crosshead, the cylinder having no water 
jacket ; the cam shaft was arranged very low, and the valves 
were actuated by means of long rods. The starting storage 
chamber consisted of a wrought iron pipe with riveted flanges, 
and there was no air supply pump, the fuel being injected 
directly. 

A later pattern, Fig. 8, built in 1895-96, had a similar base to 
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Fig. 14—FOUR-STROKE CYCLE 5 H.P. ENGINE, 1909 


that shown in Fig. 7, but it had a water-jacketed cylinder and 
the cam shaft was placed higher up. But the most important 
difference from the old pattern was n the air supply pump, the 
necessity for which was only recognised after several years’ 
experimenting, as without it a smokeless combustion could not | 
be effected. This air pump is single-acting, but the author pre- 
viously used a special vertical compound air pump driven from 
a transmitting shaft. 

The first French and Belgian engines were nearly of the same | 
type as that shown in Fig. 8, but had no air pump; they were 
also of better and more compact construction. 

The first reliable Diesel engine, Fig. 9, of 18 horse-power was 


| finished in 1897 at Augsburg, after about four years’ laborious 


| experimenting. 


It was a vertical engine having the piston con- 
nected to an external crosshead and worked on the four-stroke 








| piston shown in Fig. 10. 


| been made. 


guides, and the petroleum pump was actuated by the cam shaft 
in exactly the same way as in the experimental engine, Fig. 9. 
The air pump was cast on the base in exactly the same way, and 
was driven in both cases by rocking beams from the crosshead. 
The lubrication of the cylinders was effected by means of 
Mollerup appliances, and the valve rods, the regulator, and all 
the details were identical in both engines. Except for altera- 
tions in unimportant details of construction, the only changes 
since made were that the dimensions and the numbers of cylin- 
ders were enlarged. 

The two-cylinder engine of 60-76 horse-power was made in 1899, 
in which all the details of Fig. 9 are still to be recognised. The 
only alteration which was made in the year 1901 was the aban- 
donment of the external crosshead and adoption of the trunk 
A comparison of this engine with that 


| illustrated in Fig. 9 shows that, with the exception of the omis- 


sion of the crosshead, no alterations of any importance have 
Vertical four-stroke cycle engines of from 10 horse- 
power to 250 horse-power per cylinder were constructed after 
this pattern, and units up to 1000 horse-power were obtained 

















Fig. 15—DOURLE-CYLINDER FOUR-STROKE CYCLE, 10 H.P. 


by combining several cylinders. These engines ran at com- 
paratively low speeds, from 160-200 revolutions, according to 
their size, and were of very heavy construction. Their weight 
was originally from 280 kilos. to 350 kilos.—617 lb. to 771 Ib.— 
per horse-power, and the later from 240 kilos. to 300 kilos.— 
529 lb. to 661 Ib.— per horse-power. This type of engine was 
used exclusively as a stationary plant for various industrial 
purposes. The two-cylinder M.A.N. engine of this type of 250 
horse-power or 125 horse-power per cylinder was built in 1902. 

A three-cylinder engine of the same type, Fig. 11, was made 
by Sulzer Bros. in 1906. The two latter engines show a slight 
alteration ; the petroleum pump is driven from the vertical 
instead of the horizontal cam shaft, as was the case in the pre- 
vious engines. The engines built by Sulzer Bros. and by Carels 
have also a rotating stuffing-box for the fuel needle. This 
arrangement was first built in Sweden on the author’s instruc- 
tions, and worked successfully. The well-known 500 horse- 
power three-cylinder engine of Carels was exhibited at Liége in 
1905. 

The author has purposely referred to this type of engine to 
show that these engines, which have been built in various 
factories and in various countries, still remain almost an exact 























Fig. 13-FOUR-CYCLE HIGH-SPEED ENGINE, 


that motive power can still be produced from the heat of the 
sun, which is always available for agricultural purposes, even 
when all our natural stores of solid and liquid fuels are exhausted. 


HISTORICAL SUMMARY. 


The author thinks that a summary of the whole development | 


of the Diesel engine, and of the general points connected there- 
with, with illustrations of a few engines which mark the stages in 
its evolution, may be of interest to the members. Several of 


these have already been published separately in the technical | 


press, but the series, as a whole, in its historical connection is 
quite new, and a certain number of the photographs have not 
been previously published. Figs. 3 and 4 show small illustra- 
tions of the principal movements in the four-stroke and two- 





* Earth nut or } ea nut—botanical name Arachis hypogaea. 


1909 


eyele. The illustration shows the engine with the testing brake 
attached, and with the other testing apparatus exactly in the 
state in which it was used by the numerous commissions of engi- 
neers and experts who came from different countries to examine 
the engine, as mentioned earlier in this paper. This type was 
for about ten years the exclusive and almost stereotyped pattern 
for all Diesel engines, which were built in various countries. 

In the following year, 1898, the first single-cylinder engine of 
20 horse-power to 25 horse-power was built at the Augsburg 
Works. ‘This engine had almost all the characteristic details of 
the experimental engine just mentioned, the only difference 
being that the experimental engine had the cylinder connected 
to the base by an inclined column in front, whilst the later pat- 
tern had the well-known A-frame which the author employed | 
on his first experimental engines. No further alterations have | 
been made. 





The engine had still the external crosshead and | 


Fig. 16—HORIZONTAL TYPE ENGINE, 50 H.P, 


copy of the old experimental engine, Fig. 8. Only in America 
was the design simplified, or rather cheapened, from the com- 
mencement by the director of the American Diesel Engine Com- 
pany, Colonel E. D. Meier. In America the engines were built 
without crossheads from the beginning, an idea which, as already 
mentioned, was followed in the year 1901 by the European 
works after the American engines with trunk pistons had proved 
successful. The Americans also built from the commencement 
a closed base frame, and this construction, as will be seen later, 
has also been recently adopted in the European high-speed 
engines, but in a more refined and better form. Moreover, the 
American engines had no valves in the cylinder covers, Fig. 12, 
but they were placed in a chamber cast at the side of the cylin 
der, which necessitated the fuel needle being placed horizontally 
between the suction and the exhaust valves. Finally, the 
Americans, instead of driving the air supply pump direct from 
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the engine, always set it up independently and drove it either 
by a small extra engine, by a transmission shaft, or by an electric 
motor, in the manner in which air pumps are now set up in 
many Diesel engine plants on board ship. All these alterations 
were made with the object of cheapening the manufacture, 
which is the cardinal feature in American practice. 

A remarkable fact is that the first Diesel engines, built in 1897 
—1898, are still working, without any change in their fuel con- 
sumption ; also the first English engine built by the Mirrlees, 
Watson and Yaran Company, at Glasgow, according to the 
author’s design of fourteen years ago, is still working. 

As the central electric stations took up the Diesel engine very 
early, the necessity for quicker running engines arose. This 
need, and the improvement in methods of construction and 
utilisation of materials, caused the gradual introduction of the 
new quicker running four-stroke cycle engines, with speeds of 
from 300 up to 600 revolutions. These, however, were still 
exclusively vertical. The main difference in construction as 
compared with the first t was that the bearings of the crank 
shaft were connected with the cylinders by means of light steel 
columns instead of by heavy cast iron A-shaped frames, so that 
the cast iron pedestal of the machine became a light crank case, 
relieved from great strain ; in addition, the thickness of all the 
castings was diminished. By this means the weight of the 
engines was reduced to about one-fourth to one-fifth of the 
weight of the old types, or to about 50 kilos.—110 lb.—per 
horse-power. Engines of this kind are now built up to about 
700 horse-power and are especially suitable for driving dynamos, 
blowers, and centrifugal pumps, and also as auxiliary engines 
on board large vessels, &c. 

The first of these high-speed four-stroke cycle engines made 
by the M.A.N. had no alterations in the valves, the needle, or the 
gearing, nor in the driving and the position of the petroleum and 
air supply pumps, &c. 

In a four-stroke cycle high-speed engine, Fig. 13, made by 
Sulzer Bros. in the year 1909, the only difference, except the box 
pattern frame, between it and the arrangement of the old type 
consisted in the position of the air supply pump, which was in 
this case fitted to one end of the engine and driven direct from 
the crank shaft. In a later four-stroke cycle high-speed engine of 
350 horse-power made by Sulzer Bros. in 1911 the air supply 
pump was also driven from the crank shaft, but was fitted 
between the cylinders on the box pattern base in a neater way. 
In this case also no radical alteration has been made. 

These latter kinds of engines may be regarded as the final and 
permanent type of the vertical four-stroke cycle engine for 
stationary purposes, both for high and low speeds. With this 
and similar types the development of the four-stroke cycle engine 
reached a definite state of development. When in the last 
decade, through rapid development of the French submarines, 
and urgent need for a reliable submarine engine was felt, these 
four-stroke cycle engines were further reduced in weight by using 
steel and brass castings, with still thinner walls, and they have 
also recently been fitted with reversing gear. The author will 
return to this point later when discussing marine engines. 

Small engines.—This summary of the development of the 
vertical four-stroke cycle engine would not be complete without 
# reference to the small engines which have recently been built 
in accordance with the author’s designs. Fig. 14 shows a com- 
plete 5 horse-power one-cylinder plant, designed in 1909, for 
600 revolutions per minute, with petroleum tank, starting and 
air admission chambers. The officially recognised consumption 
for this small engine is 240 grammes—0. 53 lb.—per brake horse- 
power, which is therefore not much more than with the old 
large engines of medium horse-power. At present the author is 
endeavouring to simplify and strengthen this small engine, 
which will then be suitable for small manufacturers and for 
farmers, who are not especially skilled in mechanical work. 

Fig. 15 shows a 10 horse-power plant which is composed of 
two 5 horse-power cylinders of the above kind ; the air pump is 
driven direct by the main shaft. The cam shaft is arranged in 
the lower part of the base as in automobile engines. For this 
construction many hints have been taken from automobile 
engine designs. 

Horizontal stationary engines.—After vertical engines had 
solely been used for about twelve years, horizontal four-stroke 
cycle engines were built. The author is uncertain whether this 
type was a real necessity, or whether it was originally only con- 
structed for purposes of competition to bring out something 
new ; t is, however, not his intention to compare the merits of 
the two types. The first horizontal engines were practically 
only vertical engines laid on their sides without any independent 
structural innovations ; all the valves were fitted in the cylinder 
cover, in exactly the same way as was done in the old vertical 
engine shown in Fig. 9. The valves were actuated by a small 
cross shaft, which was itself driven by means of gears from 
another shaft parallel to the cylinder axis. The air pump was 
fitted in exactly the same way as in the old vertical engine. 

Gradually the designers freed themsleves from the tradition of 
the vertical engine, and some details were altered in such a way 
that they were more suitable for the horizontal position, and a 
type of engine was thus obtained which is hardly distinguishable 
from the horizontal gas engines, as Fig. 16 shows. In this 
engine, made by the Swiss Locomotive Works, Winterthur, the 
inlet valves are no longer placed in the cover, but on the side of 
the cylinder as in gas engines, and are directly driven from the 
longitudinal cam shaft. A cross cam shaft is no longer used. 
Only the fuel and exhaust valves are left in the cover, while the 
air compressor is here arranged in another way. 

These designs are to-day very often used for smaller plants of 
20 horse-power and more, especially by gas engine manufac- 
turers, who took up the construction of Diesel engines on their 
own account on the expiration of the patents, and who pre- 
ferred to keep to the old types of horizontal gas engines. But 
the M.A.N. built such horizontal Diesel engines for very high 
horse-powers as double-acting four-stroke cycle engines with two 
or four cylinders arranged tandem. The largest engine of this 
kind so far is a double-acting four-stroke cycle tandem twin 
engine of 1600-2000 horse-power or 400-500 horse-power per 
cylinder, with a speed of 150 revolutions per minute ; this engine 
is working in the corporation gasworks at Halle, using water-gas 
tar as fuel. It was constructed on the lines of the well-known 
Nirnberger large gas engine for blast furnace gas. 


(To be continued.) 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Tue Norru-East Coast InstituTION of ENGINEERS AND 
SHIPBUILDERS.—Lecture Theatre of the Literary and Philo- 
sophical Society, Newcastle-on-Tyne. Paper to be further 
discussed, ‘‘Some Considerations on the Choice of Auxiliary 
Plant for Power Stations,’’ Mr. Alfred Heneage Finch. (Read 
before the Institution on February 23rd.) 7.30 p.m. 


SATURDAY, MARCH 23rp. 
THE AssOciIATION OF ENGINEERS-IN-CHARGE.—King’s Hall, 
Holborn Restaurant, W.C. Seventeenth Annual Dinner. 
MONDAY, MARCH 25ru. 


Royat Scorrisn Socrety or Arts —117, George-street, 
Edinburgh. ‘“‘ The Science of the Organ,” Mr. C. Norman Kemp. 
8 p.m. 


TUESDAY, MARCH 26ru. 


Tue ¥arapay Socrery.—Institution of Electrical Engineers, 











Victoria Embankment, W.C. The following papers will be 
read :—‘‘ Dry Batteries: The Relation between the Incidence 
of the Discharge and the Relative Capacity of Cells of Different 
Manufacture,” Mr. 8. W. Melsom; ‘Contributions to the 
Knowledge of Liquid Mixtures,”’ Parts I. and I., Mr. Robert 
Beckett Denison ; “* Electrolysis in Liquefied Sulphur Dioxide,” 


Mr. L. &. Bagster and Mr. B. D. Steele ; “* The Elimination of | 


Potential due to Liquid Contact,”’ Part II., Mr. Alexander 
Charles Cumming ; * Vapour Pressure of Concentrated Aqueous 
Solutions,’’ Mr. E. P. Perman and Mr. T. W. Price. 8 p.1n. 

Tue INstTiITUTION OF CiviL ENCINEERS.—Great George-street, 
Westminster, S.W. Discussion on the following papers to be 
resumed :—*‘* The Main Drainage of Glasgow,’’ Mr. Alexander 
Beith McDonald and Mr. Gotfred Midgley Taylor; ‘‘ The 
Construction of the Glasgow Main Drainage Works,” Mr. 
William Cecil Easton ; ‘‘ Glasgow Main Drainage: The Mecha- 
nical Equipment of the Western Works and of the Kinning 
Park Pumping Station,’”’ Mr. David Home Morton. On its con- 
clusion, the following paper to be read with a view to discus- 
sion :—‘* The Works for the Supply of Water to the City of 
Birmingham from Mid-Wales,” Mr. Ernest L. Mansergh and 
Mr. Walter L Mansergh. 8 p.m. 


WEDNESDAY, MARCH 27ru. 

Tue Roya Society or Artrs.—John-street, Adelphi, W.C. 
* The Whaling Industry of To-day,’’ Mr. Theodore E. Salvesen. 
8 p.m. 

INsTITUTION OF ELEcTRICAL ENGINEERS : 
Loca Section.—Grand Hotel, Birmingham. 
Principles Involved in the Electric Driving of Rolling Mills,’ 
Mr. C. A. Ablett. 7.30 p.m. 


WEDNESDAY, THURSDAY anp FRIDAY, MARCH 27rH 
28TH AND 29TH. 

Tue InstituTION oF Nava ArcuiTects.—Hall of the Royal 
Society of Arts, John-street, Adelphi, W.C. The Spring Meeting 
of the Institution. For programme see page 283 ante. 

THURSDAY, MARCH 28ru. 

Tue Instirution oF Etxxcrrican ENGiINEERs.—Victoria 
Embankment, London, W.C. “The Power Factor and Con- 
ductivity of Di-electrics when tested with Alternating Electric 
Currents of Telephonic Frequency at various Temperatures,” 
Dr. J. A. Fleming, F.R.S., and Mr. G. B. Dyke. 8 p.m. 


FRIDAY, MARCH 29ru. 

Roya InstiruTion oF Great Brerrain.—Albemarle-street, 
Piceadilly, W. ‘‘ The Results of the Application of Positive 
Rays to the Study of Chemical Problems,”” Professor Sir J. J. 
Thomson, F.R.S. 9 p.m. 

SATURDAY, MARCH 30ru. 

Tue INsTITUTION OF AUTOMOBILE ENGINEERS: GRADUATES’ 
Section. Visit to the Regent Carriage Company, Fulham. 

Tue Institution or Locomotive ENGINEERS.—wSt. Bride's 


Institute, Bride-lane, Fleet-street, E.C. “* Belgian Locomotive 
Practice,” Mr. G. F. Burtt. 6.45 p.m. 


BIRMINGHAM 
** Some General 


MONDAY, APRIL Isr. 


THe Society or Enerneers.—Institution of Electrical 
Engineers, Victoria Embankment, W.C. ‘ Ligno-Concrete,” 
Mr. Gerald O. Case. 7.30 p.m. 

Tae Nortu-East Coast InstiruTIoN OF ENGINEERS AND 
SuHrpsuiLpeRs.—Lecture Theatre of the Literary and Philo- 
sophical Society, Newcastle-on-Tyne. Discussion, “ Relative 
Possibilities of the Diesel Oil Engine, Geared Turbine and Suction 
Gas Engine, as compared with the Reciprocating Engine for 
Marine Propulsion,” will be introduced by Mr. E. L. Orde, 
Diesel oil engine: the Hon. Sir Charles Parsons, F.R.S., and 
Mr. R. J. Walker, geared turbine: and Mr. A. C. Holzapfel, 
suction gas engine. 7.30 p.m. 


FRIDAY, APRIL 19ru. 


Tue INsTITUTION OF CiviL ENGINEERS.—Great George-street, 
S.W. The twentieth ‘“‘James Forrest” Lecture. “ Aerial 
Flight,” Mr. H. R. A. Mallock, F.R.S. 9 p.m. 


THURSDAY, MAY 23rp, TO WEDNESDAY, MAY 29ru. 


Tue InstTiTUTE OF MUNICIPAL AND County ENGINEERS.— 
Visit to Paris, Whitsuntide, 1912. Leave Victoria 10 a.m. on 
Thursday, May 23rd. 





INsTITUTE OF MARINE ENGINEERS.—The annual meeting of 
the Institute of Marine Engineers was held on March 15th, in 
the Abercorn Rooms, Liverpool-street Hotel, E.C., the Most 
Hon. the Marquis of Graham, President, occupying the chair. 
The annual report was read by Mr. James Adamson, hon. 
secretary. It showed a membership of 1284 at the end of the 
session, an increase of 56 on the previous session. Ten papers 
had been read and discussed at the ordinary meetings of the 
Institute, and the “‘ Transactions’ issued each month to the 
members. The Denny Gold Medal for the best paper read 
during session 1910-1911 had been awarded to Mr. W. R. 
Cummins, member, for his paper on “‘ The Internal Combustion 
Engine for Marine Use,” and awards had also been made to 
Messrs. J. D. Boyle and H. B. Locke, graduates, for essays on 
the subject of “‘ The Steam Engine Indicator.’ The result of 
the ballot for office-bearers and members of Council for session 
1912-1913, was as follows :—President, Mr. Summers Hunter ; 
hon. secretary, Mr. James Adamson; hon. treasurer, Mr. 
Alex. H. Mather; members of Council, Messrs. John Clark, 
John Falcon, John Gravell, John McLaren and James Peacock. 
The other members of Council, who did not retire in rotation, 
are Messrs. Joseph Blackett, K. C. Bales, P. T. Campbell, W. E. 
Farenden, Joseph Hallett, W. Veysey Lang, J. T. Milton, 
H. Ruck-Keene, J. H. Silley and F. M. Timpson. 


THE ASSOCIATION FOR THE INTERNATIONAL INTERCHANGE OF 
SrupENts.—This Association, which has organised an important 
conference for the end of June, to be attended by representa- 
tives from nearly every English-speaking University, the High 
Commissioners and Agents-General for the Dominions, delegates 
from the principal Chambers of Commerce, and others, has 
organised a tour through the Dominion of Canada and the 
United States of America, of special interest to engineers and 
engineering students. The party will visit all the most im- 
portant engineering works along the route, will be received and 
given information by commercial and industrial leaders in 
every sphere of activity and members of various govern- 
ments. An important point is that the party is limited to ten 


people, to allow of specialisation in particular subjects by in- | 


dividual members, and to enable it to be informative in the 
best sense. The itinerary will include Quebec, Montreal, 
Ottawa, Toronto, Cobalt, Sarnia (St. Clair tunnel), Chicago, 
St. Paul, Winnipeg, Regina, Calgary (railway construction at 
nearest point), Banff and Laggan, Vancouver, San Francisco, 
Grand Cafiyon, Santa Fé, Laguna (Indian reservation), Pueblo, 
Denver, Golden, St. Louis, Pittsburg, Washington, Philadelphia 
(cramp yards, &c.), New York and Boston, if desired. The party 
will be accompanied by a member of the Association who knows 
the countries visited intimately. Further particulars can be 
obtained from the hon. secretary of the Association for the 
International Interchange of Students, at Caxton House, West- 
minster, S.W 


THE IRON,” COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


| The Iron Trade and the Strike. 

Marrers are going from bad to worse in the iron 
trade, and it is evident also that the patience which has been 
such a marked feature among the ironmasters, who have suffered 
so severely from the stoppage, is beginning to give way. It is 
hoped, however, that once the miners get to work again iron 
trade business will move rapidly, and energy is now devoted to 
getting the ironworks plant into such improved form that when 
deliveries of fuel are once more resumed iron and steel orders 
can be rushed out eagerly. Shipping merchants are particularly 
| anxious for this. At some of the South Staffordshire iron and 
steel works they are still struggling to maintain some sort of 
output, in order to keep contracts going, for the strike has had a 
less paralysing effect on the finished iron and steel consuming 
trades throughout the district than had been anticipated. 
There are still plenty of outlets for material. 


Birmingham Industries and the Strike. 

Birmingham has not suffered to the same extent as 
some other industrial towns, though the closing down of the iron 
and steel industry, and the consequent stoppage of raw materials 
of several other industries, is causing grave inconvenience. 
A very large number of the industrial establish ts derive 
their motive power from either the Corporation gas or electricity 
departments, and the fact that these undertakings held large 
stocks of fuel has enabled power services to be maintained at 
a normal level. There is reason to believe that these services 
can be maintained for some time yet, even should the coal strike 
continue. 





Awaiting a Settlement. 

There is still a moderate amount of inquiry for manw- 
factured iron, sufficient to show that a fair quantity of work 
is pending—merely awaiting the end of the strike. But, a. 
no ironmasters can promise delivery, and speculative buyiny in 
present circumstances is a very risky business, the “ wait and 
see” policy is generally being adopted. Lronmasters prudent!) 
decline to entertain offers of future business, preferring to wait 
until they are in a position to estimate how working costs are 
likely to be affected by any coal settlement terms that may |e 
| arrived at. A few sales are being made by producers of gal 
vanised sheets who have some material in stock, and small 
quantities have been disposed of at prices varying from £11 10-. 
to £11 15s. f.o.b. Liverpool, although some merchants state 
that they are still buying 24 wire gauge sheets in bundles at 
£11 7s. 6d. South American orders seem to be on the increas 
at date, and demand is also still improving from Japan and other 
Far East markets. Some of the Welsh galvanisers, who con- 
pete severely with Staffordshire makers on account of the 
superior coast position, are quoting as low as £11 5s. for 24 wire 
gauge material, while big sheets in black iron of 30 wire gauge 
prior to galvanising are £8 5s. to £9 per ton. 


Demand for European Iron. 

There is some surprise that the demand for continental 
manufactured iron and steel should be so small just now. ‘I'lv 
explanation, of course, is that these metals are raw material- 
for other trades, which are either stopped or stopping through 
the strike. Moreover, in any event it would be difficult to get 
foreign consignments against the heavy demand for the con- 
| sumption of material on the Continent. 





Pig Iron Trade and Blast Furnaces. 

Here and there a blast furnace is in blast in the Black 
| Country. The majority are inactive, some being damped down 
and others blown out. Those that are still in operation are 
mostly engaged in the production of foundry iron. This side 
of the industry has suffered less dislocation than other branche-, 
owing to the relatively small coal consumption in foundry 
work. Several hundreds of men have this week been thrown 
out of employment by the stoppage of operations at William 
Roberts and Co.’s Tipton Green works, which comprises one ot 
the chief furnace plants in South Staffordshire. 


The Steel Trade. 

Some of the large steel works are still going at about 
half 5 . Coke is being got at the steel works with some 
difficulty, and until the resource disappears manufacturers will 
strive to keep the plant going, as they have heavy contracts 
on hand, which it is important they should clear with as little 
delay as possible. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
Maneuester, Thursday. 


Still no Relief. 

THERE is, taken on the whole, little change to note in 
the position in this centre. There was a rather larger attend 
ance on the Jron Exchange on Tuesday, but the chief topic o} 
conversation appeared to relate to the provisions of the Minimum 
Wage Bill and its probable effects. Inquiries showed little 
hope of a settlement until Easter is past. Meantime pig ten 
prices are quite nominal. Other metals were practically 
unchanged, although English tin ingots were on the easy side. 
Sheet lead was rather dearer. . 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 56s, to 56s. Gcl.; 
Staffordshire, 57s. 6d. to 58s.; Derbyshire, 57s. 6d.; Northam)- 
tonshire, 58s. 4d. Scotch: Gartsherrie, 65s. to 65s. 6d.; (Glen- 
garnock, 64s.; Eglinton, 62s. §d., delivered Manchester. We-' 
Coast hematite, 68s. to 68s. fd. f.0.t. Finished iron: Buar-, 
£7 5s.; hoops, £7 12s. ¢d.; sheets, £8 16s. Steel: Bars, £7 tv 
£7 10s.; Lancashire hoops, £7 12s. 6d.; Staffordshire ditto, 
£7 17s. 6d.: sheets, £8 5s. to £8 10s.; boiler plates, £8 5s. tu 
£8 10s.; plates for tank, girder, and bridge work, £7 10s. to 
£7 15s.; English billets, £5 15s.; foreign ditto, £5 7s. 6d. to 
£5 10s.; cold drawn steel, £9 10s. to £9 15s. Copper: Sheets, 
£80; tough ingots, £68 10s. to £69; best selected, £68 15x. 
to £69 5s. per ton; copper tubes 9}d.; brass tubes, 8d.; con- 
denser, 9d.; brazed brass tubes, 9}d.; rolled brass, 7§d.; brass 
wire, 7§d.; brass turning rods, 7}d.; yellow metal, 63d. per Ih. 
Sheet lead, £20 per ton; English tin ingots, £198 per ton. 


The Lancashire Coal Trade. i 
For the moment business is almost at a standstill. 


Second-hand lots only were on offer, and these of small dimen- 
sions. Prices all round were abnormal. 





Manchester Association of Engineers. 

The annual meeting of this society will be held ou 
Saturday evening next. After the election of officers for the 
ensuing year, a paper will be read by Mr. Samuel Boswell 
entitled “ A Needless Defect in the Modern Lancashire Boiler. 
The paper has been undertaken at short notice, in consequence 
of the postponement of another paper on ‘‘ Surface Combus 
tion,” 
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The Engineering Trades. 

Although the supply of fuel for the engineering works 
in the Lancashire district has, thanks to economical use, held 
out longer than might have been antici ated, the situation 
is now becoming very serious. The foundries are being inter- 
fered with more than other departments, owing to the shortage 
of coke and pig iron. The head of an important foundry in 
Openshaw informed me that he was now paying 51s. 6d. per ton 
for Durham foundry coke. Local gas coke can scarcely be had. 
The firms in Trafford Park which generate their own power 
finding it necessary to reduce the number of their work- 
people daily. Already the Westinghouse Company has had to 
stop 2000 men in order to husband its fuel supply. In Bolton 
another of the largest ironworks, employing several thousand 
men, has decided to shut down at the end of this week. At 
Stalybridge the rolling mills of Messrs. John Summers and Sons 
have had to be shut down, throwing out of work about 600 men. 
At Accrington Messrs. Howard and Bullough’s textile machinery 
works at present number their workers by hundreds instead of 
thousands, but the cotton mills in this district are still able 
to run, owing to an accumulation of fuel during the cotton 
lock-out in January last. The foresight of the Manchester 
Corporation in laying in an unusually large supply of coal during 
the past winter has enabled the electric power stations to cope 
with all the demands made upon it, and, as this form of power 
is now very generally made use of in many of the smaller works in 
this district, stoppages are not yet so common as would otherwise 
have been the case. It is particularly unfortunate that the 
present labour troubles should coincide with the slight improve- 
ment which exists in the steam boiler trade, as boilermakers 
have been suffering from an entirely yg Keer spell of 
adverse trade. One well-known firm of Lancashire boiler- 
makers is extremely busy. At Horwich, where work had only 
been resumed recently in the Lancashire and Yorkshire Railway 
Works, after a strike which lasted nine weeks, most of the men 
are only working three days a week. 


are 


Deepening the River Dee. 

It is understood that steps are about to be taken 
again to deepen the river Dee at Chester. The Flintshire 
County Council has appointed a committee to meet one from 
the Chester Town Council and the River Dee Conservancy 
Board to consider the condition of this river, which is said to 
be rapidly silting up. An endeavour is to be made to secure 
£50,000 from the Development Commissioners to become the 
nucleus of a fund to be raised locally for deepening the channel 
from Chester to the sea. 


An Engineers’ Club for Manchester. 

Although Manchester has got its Association of Engi- 
neers, its Chamber of Commerce, and various other institutions 
and clubs, with which most of its leading engineers are asso- 
ciated, it is felt that there is a growing want of an engineers’ 
club, where members of the profession can foregather either 
for social or business purposes. It is a matter for considerable 
surprise that such an important centre as ‘‘ Cottonopolis ” 
does not possess an engineering society or club with premises 
of its own, and it is quite time that steps should be taken to 
found such an institution. For a home it would require a build- 
ing which, in addition to providing the usual reading and 
dining-rooms, would also contain a hall or theatre which could 
be utilised for meetings of the local societies and other purposes 


Electric Power Station at Accrington. 

The gas engine-driven electric power station for 
Accringtoa will, it is claimed, be the largest municipal plant of 
its kind in this country. Two units of 1000 horse-power each 
have been ordered to supply the day load, while the existing 
steam plant will be brought into use at the peaks. The gas 
engine installation will include an ammonia recovering plant. 





Barrow-IN-FurNEss, Thursday. 
Hematites. 

Up to the end of last week the business of smelting iron 
was being carried on in some of the works in this district, but 
now the whole trade is at a standstill on account of the stoppage 
in the supplies of coke chiefly and also coal. At the Ulverstone 
Works of the North Lonsdale Iron and Steel Company one fur- 
nace was kept going, but this has now been damped down, and 
the Carnforth Works are now idle. At the Backbarrow Iron- 
works the charcoal blast furnace has been damped down, not, 
however, on account of any coal shortage, but owing to the fact 
that the supplies of local charcoal have given out. The iron 
made at this furnace is of exceptionally high quality, and good 
prices are always obtained. No business is being done of note, 
and everything is at a standstill. Prices are returned at the 
same figures, 67s. per ton net f.o.b. being the quotation for 
mixed numbers of Bessemer iron. Warrant iron is quoted at 
the advanced figure of 65s. 1ld. at a month. There is no cash 
quotation just now. With the strike at an end there will be an 
increased demand for iron on the part of local steel makers, who 
will have more depéts at works than has been the case for a few 
years. At the whole of the works in the district repair work is 
being carried out. At the Barrow Works a new furnace is in 
process of construction, and will be finished in June next, and 
pry: be capable of maintaining a large and an economic output 
of iron. 


Iron Ore. 

There is marked quietness in the iron ore trade. The 
output has been materially cut down, and at most of the pits 
only three days per week are being worked. The exports of ore 
are now almost nil, and next to none is being moved by rail. 
Foreign ores are well stored. ‘There were no arrivals last week 
from Spain at the Barrow Docks. 


Steel. 


The steel plant at Barrow and also that of the Cumber- 
land Combine in the Workington district is being overhauled 
and being put into trim ready for a start when the present trouble 
comes to an end. The plate mill at the Barrow Works is being 
brought up to date, and will be capable of rolling plates of large 
sizes, such as those now demanded in shipbuilding. Local 
requirements were never so heavy as at present, and doubtless 
the Barrow Steel Company will participate in the activity. 


Shipbuilding and Engineering. 


: These trades are very busily employed in every branch. 
Some 15,000 men are now employed at Vickers’ Naval Cap- 
struction Works at Barrow. 








THE SHEFFIELD DISTRICT 


(From our own Correspondent.) 
Strike Effects. 

FurtuHer additions have heen made this week to the 
number of works rendered idle by the miners’ strike. The 
most important case is that of the Tinsley Works of Hadfield’s 
Steel Foundry, Limited, where about 2000 men are employed. 
The three armament firms, Vickers Limited, Cammell, Laird 
and Co., Limited, and John Brown and Co., Limited, are still 
running practically all their de ments, except those which 
have been stop by the moulders’ strike, but in most cases 
the number of shifts have been reduced and night work has 
been abandoned, In this way actual unemployment is reduced 





to as small an extentas possible; but owing to several fairly 
large works being at a standstill a very large number of men 
are out of work. In two cases the companies are issuing vouchers 
to the men to enable them to obtain a weekly supply of pro- 
visions, the amounts being repayable by easy instalments 
out of wages when work is resumed. We understand that as 
a result of a meeting of employers this plan is being adopted 
generally where the workmen are not in receipt of unemployed 
pay from trade unions. An illustration of the effect which the 
strike is having on current business was given by the chairman 
of William Jessop and Sons, Limited, at the annual meeting of 
the company. He said that one of their best customers had 
been obliged to place an emergency order, valued at £5000, 
with a German competitor. They also feared great difficulty 
in retaining other orders if the stoppage of coal supplies con- 
tinued for long. Inquiries among other manufacturers show 
that there is a pretty general fear that a good deal of urgent 
work will be diverted, but fortunately order books are well 
filled, and with production seriously hampered now, there will 
be pienty to do when operations are resumed. The inability 
of the railway companies to handle traffic delivered to them 
has been very apparent this week, and is naturally causing very 
great inconvenience and loss. So far as the local railway 
companies are concerned, they are ready to accept small con- 
signments, but are refusing material in bulk, such as iron ore, 
coke, &c., and for almost all classes of goods are asking customers 
to defer loading as long as possible. On the other hand, mer- 
chants fear a total cessation of iron and steel traffic with the 
North-East Coast. There is little or no coal now on the lines, 
but here and there collieries are reported to be picking up stocks 
in response to urgent orders from customers, who are willing 
to pay from 30s. to 40s. per ton. For all practical purposes, 
however, there is no business in coal, and it is impossible to give 
prices. There seems to be a general feeling in colliery circles 
that work will not be resumed before Easter, but coalowners 
would be ready to open the pits at the earliest possible moment, 
and it will depend entirely on the men whether they are able to 
do so, 


After the Strike. 

As regards the future of coal prices, it is thought that 
the market will not sink to a uniform level for a considerable 
time to come. A great many contracts, both railway and 
shipping, were made before the strike began at 10s. to 10s. 6d. 
per ton, and these will, of course, have first claim on outputs. 
In order to retain their old customers, collieries will not be 
found too exacting in their prices for spot lots. But entirely 
fresh business will have to be regulated by the state of the 
market, and, although everybody will be wanting coal, it is not 
anticipated that boom prices will remain for long. Certainly 
collieries would be exceedingly fortunate if they could sell 
10 per cent. of their output at an average of 5s. per ton over the 
contract prices referred to. This is not looked for, and the most 
which colliery firms are expecting is that at the end of the year, 
as the result of the better prices which will be current over the 
remainder of the year, the loss sustained in the suspension 
of output during the present strike will be fully recouped. 


The Moulders’ Strike. 

A joint conference was held on Monday between the 
representatives of the employers and the men in regard to the 
moulders’ strike, but was adjourned until April 2nd. As already 
stated, the contention of the men is that a good deal of moulders’ 
work has been given to core makers, who are described as semi- 
skilled workmen, and are in receipt of lower rates of pay. A 
great deal of jealousy seems to exist between the two classes 
of workmen, who have both their unions, and the moulders 
are standing out against both the employers and [the core 
makers, whilst they are also criticising the way their case has 
been handled by their own leaders. 


Pig Iron Market. 

The Trent Ironworks is the only one in operation 
in Lincolnshire, and very few furnaces are working in Derby- 
shire. It is understood that most of the makers have a little 
iron in stock, but they are not willing to discuss business at 
the present juncture, although consumers are now making 
inquiries. Prices are expected to rule at a higher level when 
business is resumed, but they may be regarded at present as 
being entirely withdrawn. In these circumstances it is impossi- 
ble to give prices, although officially they have not been altered 
from what they were before the strike. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Local Influences of the Miners’ Strike. 

Tur national strike of miners has paraiysed business 
and production in nearly all branches ot the iron and allied 
industries ; in fact, the only departments of trade which have 
so far escaped have been the shipbuilding and ship-repairing 
industries, which have so far been kept in full swing. But it 
is curious to note that the strike has actually stimulated the 
export branch of the pig iron trade, and while the make of pig 
iron is almost totally suspended, there are shipments recorded 
almost the best that have ever been known, and as & consequence 
the depletion o1 the stock in the public stores is going on at a greater 
rate than has been known since 1907. It is altogether due to the 
strike that there are these extraordinary shipments, and they 
may be explained as follows :—-The coal strike has led to the 
laying up of a large number of steamers, and there are many 
more vessels on offer than charters can be found for, with the 
result that rates of freight, which were very high in the first 
two months of the year, have come down very rapidly this 
month. Advantage has been taken by shippers of the low 
rates of freight, and they have sent abroad as much pig iron 
as they could get hold of; indeed, they are sending to the Con 
tinent, and especially to Hamburg, iron which in some cases is 
not due for delivery until April and May. Thus, with almost a 
total cessation of pig iron production, there are shipments 
which are nearly unprecedented, because there is a favourable 
opportunity of getting the iron away cheaply. Up to the 
20th inst. the exports of pig iron from the Cleveland district 
reached no less than 92,109 tons, against 57,772 tons last month, 
59,272 tons in March last year, and 60,121 tons in March, 1910— 
all to 20th. This is an experience that is most curious, and is 
undoubtedly very unexpected, but it can hardly go on for 
long if the strike continues. The extraordinary shipments are 
clearly due to the miners’ strike, because but for that the rates 
of freight would not have been low. The large shipments 
have cleared out most of the stock held by producers, and have 
made a considerable inroad into the stock held by Connal and 
Co. On every day this month there has been a heavy reduction 
in the stock of Cleveland pig iron in Connal’s public store, the 
average being 2420 tons per working day, and the quantity 
keid on 20th was down to 475,556 tons, a decrease of 38,733 tons 
this month, and of 125,911 tons since the stock hegan to decrease 
in the early autumn. It was believed that the stock would 
decrease this month, but not at anything like the rate that has 
to be recorded. Only in 1907 was there experience of a more 
rapid decrease in stock, and this is due entirely to the foreign 
demand, for next to no iron is needed by home consumers, 
seeing that their works are closed for want of fuel. 


Pig Iron ‘Production. 
With the damping down at the close of last week of 
the three furnaces which were in operation at Messrs. Walker, 





Maynard and Co.’s Redcar Ironworks, the production of ordinary 
Cleveland pig iron in the North of England altogether ceased , 
a circumstance which only once before has been known, viz., 
during the Durham miners three months’ strike in 1892. On 
Teesside to-day there are only five blast furnaces in operation 
—these are at the Southbank and Middlesbrough works of 
Bolekow, Vaughan and Co., and at Gjers, Mills and Co.’s Ayre- 
some Works, Middlesbrough. Not one of the five is producing 
Cleveland pig iron, but three are making hematite pig iron 
and two spiegel, the ore for which is imported, and among 
the stock of coke at Ayresome Works there is reported to be 
some German coke which was received some time ago. Teesside 
blast furnaces usually produce about 7000 tons of pig iron per 
day, now the quantity will be no more than 600 tons. All! 
the Cleveland ironstone mines are closed. ‘There are,. however, 
very heavy importations of foreign iron ore, most of which is 
going into stock. That will enable the maker of hematite 
iron to accumulate a stock of ore, which he will very much 
need. The stocks at the works for some time have been very 
small, considerably below what is considered a safe working 
stock. 


Cleveland and Hematite Pig Iron Demand. 

The amount of business done this week in pig iron 
has been very small, neither sellers nor buyers being inclined 
to operate while the market is so much disorganised by labour 
troubles. The large deliveries on export account referred to 
above do not represent new business, but are in satisfaction of 
orders booked weeks ago. Some Cleveland pig iron has been 
sold, but it has been in very small lots, and for immediate de- 
livery. Those who had to buy found they had to give ls. per 
ton more for the iron than was taken last week, and 2s. per ton 
more than at the commencement of the month. For Cleveland 
warrants 51s. 74d. cash was being offered on Monday, a higher 
price than has been reported for fully two years. London 
holders of warrants appear to have more confidence than those 
in Glasgow or Middlesbrough, and they are leading the way in 
the advance. Makers have been realising 51s. 9d. per ton 
for immediate deliveries of No. 3 Cleveland pig iron, 
but they had little to offer, as their production is nil, and stocks 
are very small. They are, moreover, in no hurry to sell what 
they have, because, without the strike is settled within the next 
few days, prices must continue to go up. The general quota- 
tion for No. 3 is 52s. per ton, with 56s for No. 1, 51s. 6d. for 
Nos. 4 foundry and 4 forge, and 51s. for mottled and white, all 
for prompt f.o.b. delivery. The lower qualities are much 
scarcer than No. 3, as also is No. 1, and relatively they realise 
higher prices, especially No. 1, which will be for a long’ time 
difficult to get after the furnaces resume operations, and how 
long it will be before the blast is again put on no one can say. 
It will be some two or three weeks after the strike is ended 
before there is coke enough available to restart the furnaces, 
and then not for some time after that will the furnaces be pro- 
ducing the higher qualities. Higher rather than lower prices 
may be expected for April. There is still a little hematite pig 
iron being produced in this district, two or three makers having 
enough coke in stock to go on with for a little while longer, 
and they have no difficulty in getting all the iron ore they 
need, for it can be imported ; indeed, far more is coming to hand 
this month than can be used—fully 5000 tons per day into Tees- 
side alone, whereas not more than about 700 tons per day will 
be utilised. The makers of East Coast hematite pig iron 
are realising relatively better prices than the producers of 
ordinary Cleveland pig iron, 66s. per ton being the lowest that will 
be accepted for immediate deliveries of mixed numbers, and 
67s. to 67s. 6d. is quoted for deliveries to be made in April and 
May. The nominal price of Rubio ore is 21s. 6d. per ton, 
delivered at Middlesbrough wharves, while Gellivara ore ranges 
from 2ls. 6d. to 25s. 6d., delivered at any port on the North- 
East Coast. 


Manufactured Iron and Steel. 

Almost every finished iron and steel manufacturing 
establishment has had to suspend operations, for, though having 
more orders on hand than ever before, the lack of fuel has 
put a stop to production. If it had not been for this, the present 
spring would have been almost certainly the busiest period 
on record, and substantial advances in prices would have been 
forthcoming. Quotations are maintained, but they are practi- 
cally nominal, for no one at present is disposed to buy or sell, 
and inquiry has almost ceased. Steel ship plates are quoted 
at £7 5s., iron ship plates at £6 15s., steel ship angles at £6 17s. 6d., 
and iron ship angles at £7, all less 2} per cent., and delivered 
at any shipyard on the North-East Coast, with 5s. per ton rebate 
where consumers have not gone outside the associated firms 
for supplies. Packing iron and steel are at £5 15s., iron ship 
rivets at £7 15s., basic steel bars at £6 10s., Siemens steel bars 
at £7, common iron bars at £7, steel hoops at £6 15s., steel joists 
at £6 12s. 6d., steel sheets at £7 15s., and steel strip at £6 15s., all 
less 2} per cent. f.o.t. Galvanised steel sheets, 24 gauge, are at 
£11 10s. per ton, less 4 per cent. f.o.b. Heavy steel rails are at 
£5 15s., cast iron chairs at £3 12s. 6d., and steel railway sleepers 
at £6 10s., all net f.0.b. The demand for scrap and old iron has 
become small since the steel works have been laid off. 


Shipbuilding and Engineering. 

The shipbuilding and engineering establishments on 
the North-East Coast are still kept fully going, as they have fair 
supplies of coal, but if the strike is not soon ended they will 
have to be laid off. not so much for lack of fuel as for want of 
other materials, such as plates and angles. They had good 
stocks of these when the strike began, but they have been draw- 
ing upon them all the month, for the plate and angle mills were 
closed within the first few days of the stoppage of the pits. 
The inquiry for new tonnage is entirely lacking, which is not 
surprising, and when it is resumed the shipowners will pro- 
bably find they have to pay more for vessels, for there is every 
reason to believe that the prices of materials will have further 
advanced, and builders will have to revise their charges to make 
up for this. The ship repairing establishments are busy, and 
are profiting by the strike, for prior to its commencement they 
were doing very badly, because shipowners wanted to make 
the most out of the high freights. The directors of Sir W. G. 
Armstrong, Whitworth and Co. have decided to give their men 
at Elswick a week’s notice at the end of this week, if in the 
meantime the strike of miners has not been settled. 


The Coal Trade. 

Business is at a standstill, for all the collieries in North- 
umberland are closed, and as regards exports there have never 
been such poor figures reported. From the Tyne, which. on 
the average ships over 50,000 tons of/fuel per week, only 42 tons 
were exported last week; from Blyth, 64 tons; and from 
Sunderland, 175 tons. Business at the docks and_ staiths 
shows an unprecedently quiet appearance, but if the coal 
is not raised it cannot be sent away, and the Tyne and Wear 
are full of idle steamers. German and coke were- 
finding their way in large quantities to markets which had 
hitherto almost invariably obtained their supplies from this 
country. A stop has, however, been put to that by the strike 
of miners in Westphalia, and the syndicate there has decreed 
that any coal which is raised must be kept at home. A curious 
case has cropped up at Middlesbrough im connection with the 
miners’ strike. A steamer—the Spanish Prince—visited the 
port for the purpose of taking in cargo for South America. 
She had on board 500 tons of German bunker coals, and it was 
expected that she would be able to get at Middlesbrough further 
supplies to enable her to complete her voyage to South America. 
That, however, was found to be impossible, so the owners 
decided to sell the 500 tons of bunker coals already on board 
and lay the vessel up. The coal was sold to the Corporation 
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gasworks, but when the order came to unload it, the men on 
the wharf refused to do the work as they considered it would 
be “ blacklegging.”’ The officials of their union advised them 
that this would not be the case, and that they might proceed 
with the work. They were obdurate, however, and ultimately 
a number of employés from the gasworks completed the un- 
loading. A number of commercial men, however, had volun- 
teered to do the work, rather than let the public suffer. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The Pig Iron Warrant Market. 

Tue Glasgow pig iron warrant market was compara- 
tively strong in the early part of the week, but afterwards relaxed 
to some extent. Good shipments and material reductions in 
stocks, together with more favourable advices from the United 
States, were the circumstances that influenced business. These 
influences were afterwards in some degree neutralised by reports 
that the more urgent wants of buyers had been met, and that 
owing to the Minimum Wage Bill thero was thought to be 
now the prospect of an early termination of the coal strike. 
Business has been done ‘n Cleveland warrants since last report 
at 50s. 6}d. to 51s. 8d. cash, 50s. 11d. to 52s. one month, and 
5ls. 5d. to 52s. 3d. three months. Transactions have also 
taken place at 51s. 5d. for delivery in seven days. 5ls. 5}d. 
and Sls. 6d. ten days, 5ls. 6d. seventeen days, and 
5ls. 64d. twenty days. It has been found very difficult for ship- 
pers to organise new business until it is definitely ascertained 
when the present labour troubles are removed. Home demands 
for pig iron are also much curtailed owing to the stoppage of 
consumers’ works. 


The Scotch Pig Iron Trade. 

The demand for Scotch pig iron has been much reduced 
by the influences of the strike, many regular consumers being 
now out of the market. Furnaces remain out of blast, however, 
so that stocks have been slightly drawn upon, and may still be 
subject to curtailment. Prices have this week been raised in 
sympathy with the course of the warrant market. Monkland is 
quoted f.a.s. at Glasgow, No. 1, 59s. 6d.; No. 3, 58s.; Carnbroe, 
No.4, 63s. 6d.; No. 3, 59s. 6d.; Clyde and Langloan, Nos. 1, 
65s.; Nos. 3, 60s.; Gartsherrie and Calder, Nos. 1, 65s. 6d.; Nos. 3, 
60s. 6d.; Summerlee, No. 1, 66s.; No. 3, 61s.; Coltness, No. 1, 
82s. 6d.; No. 3, 61s.; Eglinton, at Ardrossan or Troon, No. 1, 
59s.; No. 3, 58s.; Giengarnock, at Ardrossan, No. 1, 65s. 6d.; 
No. 3, 60s. 6d.; Dalmellington, at Ayr, No. 1, 60s.; No. 3. 58s.; 
Shotts, at Leith, No. 1, 66s.; No. 3, 61s. per ton. 


Finished Iron and Steel. 

Those malleable iron and steel works that were not 
compelled to stop owing to lack of fuel have been turning out 
very considerable quantities of material. A large proportion 
of the finished iron and steel works, however, are unavoidably 
idle, and considerable additions have been made to the ranks of 
unemployed since last week. Indications regarding the prob- 
able condition of business after the strike is finished appear quite 
favourable. Good orders have been coming to hand from 
abroad for both iron and steel, and the general inquiry is encour- 
aging. Bars and sheets have heen in special request, and there 
is also an important call for tubes in connection with oil works 
and for other purposes. The prices obtained for export are 
reported to be hardening, but this may be only temporary, and 
due to the difficulty of getting supplies during the present crisis. 
Manufactured iron is quoted on the basis of £6 15s., less 5 per 
cent. for crown bars, delivered in the Clyde district. and steel 
on that of £7 7s. 6d. for ship plates, subject to similar conditions, 


Serious Effects of the Strike. 

There is scarcely an industry in Scotland that is not 
suffering more or less severely from the effects of the strike. 
At first it was mainly the larger consumers of coal, such as the 
pig iron and finished iron and steel makers, that had either to 
reduce operations or stop work altogether, but the evil influences 
of the strike have now become general. Even in cases where 
supplies of coal had been accumulated to last for weeks it has 
been*found impossible to carry on work, because raw material 
eannot be obtained, neither can finished goods be delivered 
by rail. On this account quite a number of additional works 
have this week been obliged either to adopt part time or stop 
altogether. Railway and steamboat services have been cur- 
tailed in all directions, and much public inconvenience has been 
experienced on this account. 


The Coal Trade. 

The shipping branch of the coal trade has been cur- 
tailed almost to vanishing point. Aggregate shipments of coal 
at the Scotch ports do not exceed 68,000 tons for the week, 
and this is less than one-fifth of the usual amount. The foreign 
clearances have been very small, most of the coal going coast- 
wise, and nearly all of it at high prices. In some of the colliery 
districts there are fair supplies yet available, but railway transit 
is most difficult to obtain. Even in some cases where gratis coal 
has been offered to the companies to keep their engines at work, 
they have failed to undertake haulage. In very few inland 
localities has there so far been anything like a coal famine, 
but were the strike prolonged a week or two, it is feared that a 
famine would become pretty general. Want of coal has, curi- 
ously enough, been more pronounced in colliery districts than 
elsewhere, and resort has been had to waste bings, disused 
workings, and surface outcrops of coal for supplies. The retail 
prices of coal to householders in the larger centres of population 
have not risen to the extent that was expected, although fresh 
advances have in many instances been made in the last few days. 
Many consumers secured enough coal at the beginning of the 
strike to keep them supplied until now, so that the domestic 
demand has really been smaller than usual during the last two 
weeks, and this fact shows the reason that famine prices for coal 
have not yet been exacted. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

TuE business of last week could have been summarised 
in a few lines. One clearance, possibly two, ina day. A few 
tons despatched, sometimes rising to 1000 tons, as in the case 
of Gibraltar, whick would appear to have been well victualled 
of late. From’totals of great amount and figures expressive of 
great activity, the eye has to be content with a line or two. Best 
steam coal quoted at 40s. 


This Week’s Business. 

High quotations for small supplies offered for sale. 
Best, 40s. per ton; ordinaries, drys, and Monmouthshire, from 
35s. up to 40s.; best smalls, 20s. to 22s. Dealing for late March 
and April loading practically out of the question, and”owing to 
the uncertainty of the strike ending by the measures to be applied 
by the Government, no one would commit themselves. It was 
remarked on ‘Change that the repairs needed at pits after so 
long a stoppage must be very serious, and’that it would take 
weeks after the pits were opened for the production to reach 
the old normal*level.*. Later: ' Only small lots”of coaloffered. 
Prices of coal at Cardiff :—Steam coal, best Admiralty, 40s. to 








42s 6d.; seconds, 37s. 6d. to 40s.; ordinaries, 35s. to 37s. 6d.; 
best drys, 35s. to 40s.; ordinary .drys, 32s. 6d. to 35s.; best 
washed nuts, 25s. to 30s.; best bunker small, 22s. 6d. to 25s.; 
other smalls, 20s. to 22s. 6d.; best Monmouthshire black vein, 
37s. to 40s.; ordinary Western Valleys, 35s. to 37s. 6d.; Eastern, 
32s. to 35s.; bituminous coal, No. 2 Rhondda large, 28s. to 30s. 
Patent fuel, 35s. to 40s. Pitwood, ex ship, 19s. 6d. to 20s. 


This Week’s Coal Trade. 

Business reported almost impossible for both prompt 
and forward loading. Exchange was chiefly occupied in dis- 
cussion as to prospects following the Government action and the 
introduction of the Government Minimum Bill. Quotations 
to-day :—Best steam large, 40s. to 45s,; seconds, 37s. to 40s.; 
ordinaries, 35s. to 37s.; best drys, 37s. 6d. to 40s.; ordinary 
drys, 35s. to 37s.; best washed nuts, 25s. to 30s.; best bunker 
smalls, 22s. 6d. to 25s.; other smalls, 20s. to 22s. 6d.; best 
Monmouthshire black vein, 37s. 6d. to 40s.; ordinary Western 
Valleys, 35s. to 37s. 6d.; Eastern, 32s. 6d. to 35s. Bituminous 
coal: No. 2 Rhondda, large, 28s. to 30s. Patent fuel, 35s. to 
40s. Pitwood, ex ship, 19s. 6d. to 20s. 


Newport (Mon.). 

Scarcely any business last week ; only small lots were 
on offer, and famine prices were the rule. Shipments were : 
Coal to foreign, 200 tons; coastwise, 320. Mid-week: Steam 
coals virtually at a standstill, only occasional odd lots being 
offered, and for these prices demanded were almost prohibitive. 
Latest normal quotations :—Best Newport black vein, 37s. 6d. 
to 39s.; Western Valleys, 35s. to 37s.; Eastern, 32s. to 34s. 6d.; 
other sorts, 30s. to 32s.; best smalls, 21s. to 23s.; other smalls, 
20s. to 21s. Pitwood, 19s. 6d. to 20s. Latest quotations, 
Newport, Mon.:—Best Newport black vein, 37s. to 39s.; Western 
Valleys, 35s. to 37s.; Eastern, 32s. to 34s. 6d.; other sorts, 30s. 
to 32s.; best smalls, 21s. to 23s.; other smalls, 20s. to” 2ls. 
Pitwood, 19s. 6d. to 20s. 


Swansea. 

The port has benefited during the strike by the great 
increase in exports, though like other districts it has shared in 
heavy suffering by the injury caused to the tin-plate trade. 
Prices : Coal—Anthracite coal, best malting large, 23s. to 25s. 
net ; seconds, 22s. to 24s. net; big vein large, 19s. to 23s., less 
23; red vein large, 16s. 9d. to 18s., less 2}; machine-made 
cobbles, 22s. to 24s. net ; Paris nuts, 24s. to 27s. net; French 
nuts, 24s. to 27s. net; German nuts, 24s. to 27s. net; beans, 
22s. 6d. to 24s. 6d. net ; machine-made large, 12s. 9d. to 14s. 
net; rubbly culm, 6s. to 7s., less 24; duff, 4s. 3d. to 5s. net. 
Steam coal: Best large, 25s. to 29s., less 2}; seconds, 23s. to 
27s.; bunkers, 20s. to 26s.; smalls, 10s. 6d. to 15s. Bitum‘nous : 
No. 3 Rhondda, large. 25s. to 29s., less 2}; through, 19s. to 23s.; 
smalls, 15s. to 19s, Patent fuel, 20s. to 25s., less 2}. 


Iron and Steel. 

Fresh business, it was reported, at the iron and steel 
market was now nearly at a standstill. Numerous stoppages 
have taken place, most, if not all, owing to the shortage of 
coal supply, together with that of coke, and unless there is a 
speedy change these must increase. A few of the rai! mills are 
still working on current orders, with prices remaining nominally 
at £5 12s. 6d. to £5 15s. for heavy sections, and the usual extra 
for light. 


Tin-plates. 

Latest: It was stated in Swansea this week that the 
United States had in all probability captured the Welsh tin- 
plate trade. Whi:e this country has been engrossed in strikes 
and labour troubles, the United States has so acted as to secure 
all, or nearly all, of that trade, to the great detriment of England 
and Wales when it resumes business and restarts the mills. It 
was remarked that at no previous time has Wales been so excel- 
lently well placed for a large and expanding trade. The equip- 
ment of machinery was remarkably good. Tentative business 
strong. Quotations :—With business at a standstill manufac- 
turers are anxious as to the ultimate result on the export trade 
of the present stoppage. Heavy shipments have been made 
to other countries as well as Canada, and oversea Colonies have 
bought well. Prices are nominal. Plates for eariy delivery are 
likely to secure a good premium. In Wales most stores of tin- 
plates are worked off, but it will take tin houses a week or two 
to supply for stock. Present quotations :—Ordinary tin-plates, 
14s. to 14s 3d.; ternes, 24s. 6d. to 25s.; finished black plates, 
£10 10s. to £10 15s. Galvanised sheets, 24 g., £11 10s. per ton. 
Block tin, £191 10s., £18710s. threemonths. Pig iron: Hema- 
tite mixed numbers, 65s. 74d. cash, 65s. 1ld. month , Middles- 
brough, 51s. 4d. cash, 51s. 8d. month; Scotch, 57s. 6d. cash, 
57s. 94d. month; Welsh hemat te, 71s. to 71s. 6d., d.d.; East 
Coast, 70s. to 71s. c.i.f.; West Coast, 70s. to 71s. c.i.f.; steel 
bars, Siemens, £5 5s.; Bessemer £5 2s. 6d. Other quotations: 
a £64 17s. 6d. cash, £65°12s. 6d. three months. i 
English, £16 7s. 6d.; Spanish, £16 2s. 6d.; spelter, £26 7s. 6d. 
Silver, 263d. per ounce. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 13th. 


Tue big steel interests have again entered the market for 
crude iron and steel. Among the large purchases made was 
25,000 tons of Bessemer and 30,000 tons of basic by the Jones 
and Laughlin Steel Company and the Pittsburgh Steel Company. 
These purchases have hardened prices on both products. The 
Westinghouse interests have bought 4500 tons of foundry 
grades. Many large purchases no doubt would be made about 
this time were it not for the uncertainty as to the price of ore for 
the season. The prospects of a bituminous coal strike has 
affected the coke situation. If it should take place and mills 
shut down the demand for coke would fall off. Orders for loco- 
motives are fair. The Baldwins have secured an order for 
thirty-five engines from the International and Great Northern. 
The Wabash is about to place an order for thirty and the Southern 
has contracted for nine of the “ Pacific” type. The Missouri- 
Pacific is figuring on 350. The Northern Pacific is asking prices 
on 750 box cars of various types. The Rock Island wil! place 
an order next week for 750 cars and the St. Paul will build 
2000 cars in its own shops. Pig iron for mill and foundry pur- 
poses is selling fairly well, and the outlook is for continuous 
demand. The pipe mills are temporarily out of the market. 
Eastern sheet mills are working to full capacity at present. 
Bids are now under consideration at mills for 50,000 tons of 
plates and shapes for four large vessels to be built this year. 
The present pig iron capacity is at the rate of 27,100,000 tons 
per year. Copper is firm at 14.62 dols. for electrolytic. Foreign 
demand is still heavy. Production for February, 116,035,000 Ib. 
The decrease in copper production for February was 3,350,625 Ib. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Rosert BowRan AND Co., Limited, of Newcastle-on-Tyne, 
inform us that they have opened new offices at 21 and 22, Mark 
Lane Station-buildings, E.C. 

Mr. FrEDERICcK H. Taytor, consulting engineer, has removed 
from 14, Victoria-street, to new offices at 19, Old Queen-street, 
Westminster. Telephone number, Victoria’ 1457. 





We learn that the Yorkshire Boiler Company, Limited 
Standard-buildings, Leeds, and Holdsworth and Sons, Limited’ 
Croft Boiler Works, Bradford, have decided to amalgamate, ’ 

Messrs. RitcHre, GRAHAM AND MILNE, engineers and ship- 
builders, of Park Shipbuilding Yard, Whiteinch Glasgow 
advise us that at the end of this month Mr. G. B. Shepherd, 
of 96, Leadenhall!-street, E.C., will cease to represent them in 
London, and that he wil! be succeeded by Messrs. Hall and Hall, 
of 47, Leadenhall-street. 

In consequence of the increase of business in Westinghouse. 
Morse rocker-joint silent chain drives for high-speed powor 
transmission, the Westinghouse Brake Company, Limited, of 
82, York-road, King’s Cross, London, N., has opened a district, 
office at Standard-buildings, City-square, Leeds, which will ho 
in charge of Mr. G. W. Cosby. 

Mr. James W. Carr, of James W. Carr and Co., of 35, Queen 
Victoria-street, London, E.C., informs us that the connection 
between Flockton, Tompkin and Co., Limited, and himself has 
been severed as from March Ist by mutual consent. Mr. Carr 
has now concluded arrangements with an old-established Shef- 
field firm of steel manufacturers which places him in the position 
of actual maker of tool steel, tools, &c. 

Ransomes, Sims AND JEFFENTES, Limited, give notice that, 
owing to the block of buildings, of which their present London 
offices at 9, Gracechurch-street, E.C., form a part, having been 
acquired by the Hongkong and Shanghai Banking Corporation 
for the purpose of building new offices, they are moving on 
March 25th to Palmerston House, 34, Old Broad-street, E.«., 
which will be their London address on and after that date. 
Telephone No. 10,817 Central, as heretofore. 








Royat AGRICULTURAL Society.—The trials of corn and seed 
drills instituted by the society will commence at 9 a.m. on Tues- 
day, the 26th instant, and will be continued the following days 
if necessary. The trials will be held on the farm of Mr. C. D. 
Nicholson, Stainton Manor, near Rotherham. In consequence 
of the coal strike the single line running past the farm has been 
closed, and visitors are advised to book to Doncaster and then 
arrange for their conveyance to the trial fields some eight miles 
distant. 


Heavy Cuarn Drives.—With reference to the chain drive 
which was referred to in our last issue under the heading of 
“Contracts,” and which represented a total of 880 horse-power, 
we are asked by Hans Renold, Limited, to state that this is hv 
no means the largest single order for chain drives which has 
been given in this country. As early as 1908 this firm had 
already executed a single order for drives aggregating 1200 
horse-power, and is just completing another single order aggre- 
gating 1500 horse-power for a woollen mill at Keighley. 


Tse InstirutTion or Civu. ENGINEERS: StupeENTs’ Merr- 
Incs.—At the students’ meeting held at the Institution on 
Friday, the 15th March, at 8 p.m., Mr. Bertram Blount, Assoc. 
Inst. C.E., in the chair, a — was read by Mr. A. E. Gladwyn, 
Stud. Inst. C.E., on ‘‘ The Heat Value of Fuels.’’ The author 
deait with the importance of making all possible economies 
in the use of fuels. and discussed fully the relative merits of th 
different types of calorimeters now used to determine the heat 
values of various materials. The paper was illustrated by a 
number of lantern slides showing the interior arrangements of 
the caiorimeters mentioned. The discussion was opened by 
Mr. J. E. Burkhardt, and was continued by Messrs. T. J. Taplin, 
G. Ingram, and 8. A. Bevington. ~* 


Contracts. — Monsieur P. Desforges, of Paris, informs us 
that he has recently obtained from La Compagnie des Forges 
de Chatillon-Commentry, of Mont Lucon, orders for a Green- 
wood and Batley electrically driven big gun lathe, 5ft. height 
of centres and 65ft. maximum distance between centres, and 
for a two-ton Brett stream-driven belt drop hammer. Monsieur 
Desforges represents both the English companies named in 
Paris.—Mitchells, Ashworth, Stansfield and Co., Limited, 
felt manufacturers, of London, have recently received orders 
for lin. thick “‘ Mascolite ’’ for engine foundations with ‘‘ Mas- 
colite ’”’ washers and bushings for the bolt holes for an engine 
in a works in London and for a theatre in Leicester ; for ‘“‘ Mas- 
colite”’ carriage body pads for the Ceylon Government Rail- 
ways; for “‘ Felrubite’” lavatory floor covering for the Burma 
Railways and the Federated Malay States Railways; and for 
specially waterproofed ‘“‘ Mascolite’’ permanent-way pads for 
a viaduct in the neighbourhood of Poissy on the Western (State) 
Railway of France.—Fawcett, Preston and Co., Limited, of 
Liverpool, inform us that they have recently signed a contract 
for the whole of the machinery and _ for a complete sugar 
factory for Formosa.—We understand that the Société Cockerill, 
of Seraing, has ordered from the Vulcan Company, of Stettin and 
Hamburg, two Féttinger transformers capable of transmitting 
together 1200 horse-power for a vessel to be employed in the 
Congo trade and to be fitted with Diesel engines. 


Royat Metrorotosicat Socrety.—The monthly meeting 
of this Society was held on Wednesday evening, the 20th inst., 
at the Institution of Civil Engineers, Great George-street, 
Westminster, S.W.. Dr. H. N. Dickson, President, in the chair. 
Professor Otto Pettersson delivered a lecture on “* The Connec- 
tion between Hydrographical and Meteorological Phenomena.” 
He began by saying that the Mediaeval Age was characterised 
by frequent violent climatic changes which seem to have cul- 
minated in the thirteenth and fourteenth centuries, when hot 
summers, accompanied by droughts which nearly dried up the 
rivers of Europe, alternated with cold summers and excessive 
rainfall, In winter violent storm floods occurred, which 
entirely remoulded the coasts of the North Sea; or frost set in 
so severely that the entire Baltic, and sometimes even the 
Kattegat and the Skagerak, were frozen. The lecturer showed 
that such phenomena may be ascribed to alterations in the 
oceanic circulation caused by the influence of the moon and the 
sun. Experiments carried on during the last four years at 
Bornoe, in Sweden, have shown that the inflow of the under- 
current. from the North Sea into the Kattegat—which brings 
the herring shoals in winter to the Swedish coast—is oscillatory, 
the boundary surface of the deep water rising and sinking from 
50ft. to 80ft. about twice a month. The phenomenon is governed 
by the moon’s declination and proximity to the earth. From 
astronomical data Professor Pettersson concludes that the 
influence both of the sun and of the moon upon the waters of 
the ocean in winter about the time of the solstice must have been 
greater 600 to 700 years ago than at the present time. This 
must have caused a more intense circulation, of which we have 
conclusive evidence in the fact that the migrations of the herring, 
which now only reach as far as to the Kattegat, in those centuries 
extended into the Baltic. The bank water or deep water of the 
Kattegat in winter time must then have attained a higher level, 
and entered the Baltic through Oresund. The surface layer 
must have been thinner, and, as a thin surface layer is much more 
easily cooled in winter and heated in summer than a thicker one, 
it is evident that the controlling temperature influences of the 
ocean must have been different at least in Northern and North- 
Eastern Eurepe, whose climate in mediaeval time must have had, 
on the whole, a more continental character than now. In con- 
clusion, the lecturer showed that the hypothesis first proposed 
by A. W. Ljungman in 1879 that the periodicity of the great 
secular herring fishery ot Bohusland should agree with that of 
the sun spots is by no means incompatible with the phenomena 
here described, since the fourteenth century !s noted in Chinese 
annals as an epoch of maximum solar activity, and since the 
sun spot frequency curve of Wolfer can be reconstructed by har- 
monic analysis, using the moon’s apside and nodal period as the 
basis of the analysis. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


The Silesian Iron Market. 


FurruHer satisfactory development is reported from 
the different branches, and an improvement in quotations is 
gonerally anticipated. Demand and inquiry for raw as well as 
for manufactured iron have continued brisk. In the hardware 
istry contracts are plentiful, and the terms of delivery are 

5 Foreign deliveries 
in machine tools are nearly 7800 t. per month at present. For 
screws and nuts prices have recently been advanced 3 to 5 per 
cent. For boiler, bridge and shipbuilding screws the basis price 
is M. 225 to M. 235 p.t. 


indt : 
becoming longer as employment increases. 


Rheinland-Westphalia. 


A strong demand is stated to continue in the principal 
departments of the iron and steel industry ; material altera- 
tions have not taken place, however, during the week, but 
the tendency is all upwards. The deliveries of the Steel Con- 
vention for February of this year are officially stated to have 
heen 507,272 t., as compared with 478,587 t. in January of this 
year and 414,455 t. in February, 1911. Of the above named 
quantity, 173,013 t. were semi-finished steel, as compared 
with 182,568 t. in January of this year, and 131,572 t. in 
February last year; railway material, 194,823 t., as compared 
with 177,310 t. in January, 1912, and 157,012 t. in February, 
1911; sectional iron, 139,436 t., as compared with 118,709 t. 
in January, and 125,861 t. in February, 1911. 


List Quotations. 


The following are the present list rates per ton free 
at works :—Raw spathose iron ore, M. 11.60; roasted ditto, 
M. 16.50; Nassau red iron ore, 50 per cent. contents, M. 14.60; 
spiegeleisen, 10 to 12 per cent. grade, M. 77; white forge pig, 
M. 65 to M. 71; German Bessemer, M. 77.50; Luxemburg 
foundry pig, No. 3, M. 56 to M. 58; German foundry pig, 
No. 1, M. 73.50; No. 3, M. 70; basic bars, M. 112 to M. 115; 


iron bars, M. 135 to M. 188; basic hoops, M. 135 to M. 140; | 
heavy basic plates, M. 132 to M. 135; plates for boiler making | 
purposes, M. 143 to M. 145; sheets, M. 142 to M. 147; drawn | 


iron or steel wire, M. 122.50. 


A New Thyssen Works. 


Some large works of the “‘ Steel King” Thyssen, the 
Adolf-Emil Hiitte, at Hagendingen, in Lorraine, are nearing 
completion. The works are situated on the west side of the 
Luxemburg-Metz Railway, near the Moselle, where a large 
territory has been acquired for the building of a port. The 
water supply is led to the works by an underground canal. 
Six blast furnaces, with a daily output of -300 t. each, a steel 
works, consuming the total output of the blast furnaces, besides 
rolling mills and foundries, are included in the works, whoch 
will get supplies of iron ore from the mines at Jacobus and 
Pienevillers, both owned by Thyssen. 


The German Coal Market. 
On the Silesian coal market the business done recently 


has been extensive as well as remunerative, exports to Russia 
and to Rheinland-Westphalia, having improved. The colliers’ 
strike in the Ruhr district has naturally a strong influence on 


the Silesian market, consumers from the Rhenish-Westphalian 
parts turning to Silesia in the first place for supplies of fuel. 
Rates are very stiff, and inclined to rise. The strike in the 
Ruhr district has further increased, 40 to 50 per cent. of the 
colliers having now struck work. It is also reported by the 
Saar and Mosel Mining Company that 400 men out of 600 struck 
on the 15th inst. In Saxony, troubles have also been reported 
among the colliers, and there is little hope of an agreement being 
arrived at, the coalowners declaring that they are unable to 
fulfil the demands of the colliers. Prices for coal have greatly 
increased, 


Austria-Hungary. 


There is not much of interest to report concerning 
business in iron and steel, demand being but moderate ; still 
the mills have been regularly occupied up to the present, and 
quotations are being well maintained. A Particularly fair 
demand is coming in for structural material, owing to a 
steady and increasing activity in building. Both pit coal 
and brown coal have been in good demand during the 
week, and inquiries have been more numerous than previously, 
consumers being anxious to secure supplies now, in case of a 
strike in the Bohemian brown coal district. Coke is in very 
strong request, output being readily consumed. 


Iron and Steel in Belgium. 


Though a slackening off is felt in the demand for 
some articles, full employment continues to be reported in the 
principal trades. Alterations in prices have not been noticeable, 
bars being quoted £5 6s. to £5 8s. p.t. free Antwerp. Inland 
quotations have advanced 2.50f. p.t. on an average, iron bars 
standing at 147f. to 150f. p.t., and basic bars 140f. to 145f. p.t. 
Hoops for export realise from £6 8s. to £6 10s. p.t., while for 
home consumption 167.50f. to 175f. p.t. are quoted. Import 
in bars, hoops and tires was, for 1911, 42,400 t., as compared 
with 35,920 t. in 1910, and export in the same articles was 
536,500 t., compared with 537,450 t. in 1910. Rails have been 
somewhat less animated of late, but the mills are well provided 
with work for a considerable time ahead. For foreign sales, 
£5 5s is the price quoted generally, but up to £5 10s. has been 
realised, and for inland consumption, 150f. to 155f. p.t. is quoted. 
Girders have continued in fair request, and as stocks are low 
and prospects favourable, a slight advance in prices may be 
anticipated ; until now 150f. p.t. has remained the basis quota- 
tion, U-iron standing at 157.50f. p.t. Export rates are £5 6s. 
p.t., but the export bounty has been reduced 3s. to 4s. p.t. 
for some countries, with the exception of Canada and Southern 
Italy. Improving accounts are being received from the wire 
industry, and rates have advanced 5f. to 10f. p.t.; wire nails 
realise 170f. p.t.; galvanised wire standing on 220f. p.t. A 
steadily rising demand for semi-finished steel is felt, and an 
advance of 3.50f. p.t. is contemplated for inland consumption 
from April Ist. At present ingots stand at 100f.; blooms, 
107.50f.; and raw plates, 115f. p.t.; with the usual ristorno 
of 7. 50f., granted for requirements of at least 1000 t. per month, 
5f. ristorno being granted for smaller purchases. Export in 
machines and railway material has been steadily increasing. 
The position of the Belgian coal industry is anything but 
bright and hopeful ; output in coal is decreasing, and imports 
have considerably advanced. An official statement of the 
Société Générale de Belgique, to whose supervision belong 
about twelve collieries, yielding one-quarter of the Belgian 
output in coal, shows a decrease of 15 per cent. for 1911, in the 
district above mentioned. The reduction of the working hours 
to nine hours shift caused a decrease of 3 per cent. in output 
last year, and with January Ist the eight hours shift came 
into force, which will cause a further reduction in the output 
of coal. A quiet tone prevails, generally, in the Belgian coal 
districts. In the Borinage the strike has ceased. It caused a loss 
to the colliers of four to five million francs in wages, it is said, 
while the decrease in output will be 500,000 t. to 600,000 t. 








BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 
When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications any be obtained at the Patent-o Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the 
end of the 7 is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the ee mentioned in the Acts, within 
two months © Soa date given at the end of the abridgment, give notice at 
the Patent-office of oppesition to the grant of the Patent. 





STEAM GENERATORS. 


12,334. May 22nd, 1911.—ImprovemMEeNts IN STEAM SUPER- 
HEATERS, Henry Fowler of The Hollies, Chellaston, Derby- 
shire, and James Edward Anderson, of 53, Empress-road, 
Derby. ° 

Referring to the drawings, A represents an enlarged fire tube 

provided for the accommodation of the superheater tube B, 

similar fire tubes being provided to receive the coil portions 

of the superheater tubes B!, B?. Brazed or otherwise rigidly 
secured near the ends of each of the tubes are collars C, between 
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which and the outer surface of the casting D forming the steam 
chambers E, F are interposed packing rings G. Encircling 
the two limbs of each of the superheater sections is a double 
gland H, the central portion of which is pierced to receive a stud 
screwed into the casting D, and a nut on the end of the stud 
serves to draw the gland tightly against the collars C and 
compress the packing G so as to form a steam-tight joint be- 
tween the ends of the superheater tubes and the chambers E, D, 
with which they respectively communicate.—February 28th, 
1912. 


4468. February 22nd, 1912,-IMPROVEMENTS IN AND RELAT- 
ING TO CHAIN GRATE StTOKERS, Babcock and Wilcox, 
Limited, of Oriel House, 30, Farringdon-street, E.C. 

The bars A forming the grate surface may be plain or of any 
suitable construction, and are slid on to cross bars or bearers B. 
The heads D of the bearers B are in engagement, as at K, with 
the grooves of the bars supported thereon, and the grooves 
being enlarged on their free sides, as at F, to afford an opening 
through which cooling air is permitted to pass freely to the parts 
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of the grate bars which rest on the cross bars or bearers, where- 
by the durability of the grate bars is greatly increased. The 
bearers are arranged preferably in pairs, and are disposed 
transversely of the stoker frame E, the bearers of each pair 
being connected together by means of detachable end brackets X 
carrying grooved rollers G adapted to run on stationary side 
rails H, whereby the connected bearers are supported and guided 
at their outer ends on the stationary side rails H by means of 
rollers G, thus ensuring a comparatively flat grate surface.— 
February 28th, 1912. 


13,600. June 7th, 1911.—IMPpROVEMENTS IN CONNECTION 
witH Stream SUPERHEATERS, Ferguson Superheaters, 
Limited, and Charles Melville Ferguson, of 11, Queen 
Victoria-street, E.C. ; 

The-superheating tubes are mounted within a casing secured 
to the exterior of the outer shell of the boiler. Furnace gases 
are admitted to one end of this casing from one or more of the 

internal fire flues or spaces of the boiler through tubular stays D, 

which are made to replace some of the solid stays ordinarily 

employed for tying together the internal flues and outer shell. 

The outer casing is formed with a readily removable door by 

opening which the removable cover plates which close over 

openings in the steam headers can easily be got at, and the pair 





of cover plates of any one or other of the independent sections 
or groups of superheating tubes readily detached from the 
headers and taken out together with the tubes which are fast 
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with them without disturbing any of the other sections. For 
regulating the flow of the furnace gases valves or dampers are 
provided, by which their admission tothe casing can be con- 
trolled or shut. off entirely—February 28th, 1912. 


GAS PRODUCERS. 


7911. March 29th, 1911.—ImpROVEMENTS IN OR RELATING 
to Perrot Arr Gas GENERATORS, Jacob Rowell and Robert 
Hindmarsh, trading as J. Rowell and Sons, of Blackett- 
street, Newcastle-on-Tyne. 

Referring to the drawing, A indicates the casing of the mixing 
chamber and B the drum closed at the end E, and provided with 
vanes C adapted to draw petrol and ait into the drum mounted 
upon the shaft D. F indicates the air inlet pipe and G the 
petrol supply pipe, which conveys the petro] from tank J to 
the drum B. The discharge end of the pipe G lies between 
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vertical plates mounted on the inside of the drum casing 
The petrol is fed from tank J into pipe G through a trough H, 
the petrol being supplied to the trough by means of rotating 
buckets K mounted upon a shaft L arranged in the petrol tank. 
R is a pipe for conveying the gas from the drum B to the gas- 
holder, the pipe passing through the drum bearing as illustrated. 
The drum B being rotated by driving shaft D, the movement 
is communicated to shaft L, whereby petrol is fed into the open 
end of the drum by pipe G and drops on to the surface of the 
water.—February 28th, 1912. 


DYNAMOS AND MOTORS. 


8589. April 6th, 1911.—ImpRoOvEMENTs IN DIRECT-CURRENT 
Macuines, John Hayton Garrick, of Oakleigh, Otley-road, 
Headingley, Leeds, and Greenwood and Batley, Limited, 
of Albion Works, Leeds. 

The improvement relates to continuous-current electric motors 
and dynamos for use in confined places with little head room, 
such as in mines, &c., necessitating a machine of flat construc- 
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tion. The armature is of the slotted core type. W are pole 
shoes, which are preferably of the laminated type. X are 
the pole cores, which can be either cast or laminated, carrying 
field coils Y. Z are the commutating poles with windings. 
The drawing shows a pair of these latter, this, being more advan- 
tageous mechanically, though two pairs may be used where one 
pair does not give sufficiently good commutation. With this 
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arrangement there is no magnetic leakage along the shaft, 
and as the four fields are equally excited, commutating poles 
may be used, and all the well-known advantages of this construc- 
tion are obtained.—February 28th, 1912 


TELEGRAPHS AND TELEPHONES. 


18,271. August 12th, 1911—A TRANSMITTER FOR WIRELESS 
TELEGRAPHY, William Theodore Ditcham, of Harvard 
Lodge, Broom-road, Teddington. 

This invention has for its object the radiation of electro- 
magnetic waves of considerable energy from the aerial wires 
of wireless telegraph transmitters without the use of resonant 
coupled circuits, and without pre-charging the aerial wires 
from the generator of low frequency high potential current, 
as is the usual practice in directly excited transmitters. The 
upper diagram shows the connections of a transmitter, in which 
A is the aerial wire, S,; and S, spark gaps, C, the condenser 
connected to the terminals T, and T, of a source of high potential 
electricity, and E the earth or a counter capacity. The lower 
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left-hand diagram illustrates the addition of a condenser C, 
paralleled by an inductance L in the aerial circuit of the trans- 
mitter. The remaining diagram represents a modification in 
which the circuit LC, is extended to include the whole of the 
aerial wire, thus constituting an aerial of loop form. The 
spark gap marked S, may be dispensed with if desired, particu- 
larly when connection is made to the earth, but it is preferable 
to retain it if a counter capacity is used. It has been found that 
the last-mentioned arrangements have the effect of decreasing 
the decrement of the oscillations. To prevent interference, 
L and C, should be of such values that the wave length of the 
circuit L Cy, considered as a separate circuit, is considerably 
longer than the wave length radiated by the transmitter as a 
whole, although no particular values of L and C, in relation 
to the radiated wave length are necessary for efficient operation 
of the transmitter.—February 28th, 1912. 


TESTING AND MEASURING INSTRUMENTS. 


16,907. July 24th, 1911—IwpROVEMENTS IN OR RELATING 
To EartuiInG Devices For Evectricat Crrcuits, Siemens 
Brothers, Caxton House, Westminster, S.W. 

Four illustrations accompany this specification. From the 
diagram that has been reproduced it will be gathered that three 
choking coils are wound on three limbs of the iron core of the 
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apparatus, and star connected, the neutral point being con- 
nected to earth. The fourth limb carries an independent winding, 
which is connected to a voltmeter V. When any one of the 
choking coils is short-circuited, due to one of the main leads 
being earthed, the voltmeter V shows a reading.—February 28th, 
1912. 


TRANSMISSION OF POWER. 


17,046. July 25th, 1911—Sarery Devices ror ELecrric 
Cases, Siemens Schuckertwerke G.m.b. H., of Askanischer 
Platz 3, Berlin. 

This is a safety device for electric cables comprising an auxi- 
liary conductor preferably in the form of a metallic sleeve, 
inserted in the insulation surrounding every main lead, so that 
if an are or the like occurs between any one of the auxiliary 
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conductors and the outer casing, or between two.of these con- 
ductors, current flows across the connection and brings about 
the release of the faulty portion of the cable. The action of 
the arrangements shown is described for the case where a static 
potential is applied to the sleeve. The three sleeves are con- 
nected separately over a choking coil to the winding of a sensi- 
tive relay and earth. In operation a static charge is induced 
on the sleeve depending upon the strength of the insulation 
layer between the sleeves and the conductors conveying the 
energy or the lead mantle. These charges are balanced by their 





mutual action and by the earth over the relay, and keep the 
contacts of the relay continuously open. Should now a dis- 
charge take place to earth, one relay is de-energised. If the 
discharge takes place between two conductors, two relays are 
de-energised, since an arc is formed between the sleeve and the 
lead casing or between two sleeves, which is sufficiently conduc- 
ting to almost destroy the potential difference between the sleeves. 
At the moment when these processes have de-energised the 
relays, the circuit of an auxiliary battery is closed, which 
causes the faulty length of cable to be disconnected. The 
processes at each end of the connecting cable of two neigh- 
bouring stations are identical, so that the cable is disconnected 
at each end simultaneously. There are three other illustra- 
tions.—February 28th, 1912. 


MISCELLANEOUS. 


6828. March 18th, 1911.—ImMpRovEMENTS IN MEANS FOR 
Burnine Liquip Fver, Hugh Ernest Tollemache, of 
Corfe Lodge, Broadstone, Dorset. 

A is the tank for the liquid combustible, to which tank air 
is supplied under pressure by a pipe B, the end of which dips 
below the level of the liquid. The liquid combustible is forced 
by the air pressure along a pipe C to a chamber D, the pipe C 
traversing the space heated by a burner E. The liquid com- 
bustible is vaporised prior to entering the chamber D. A pipe 
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| F connects the air space above the liquid combustible in the tank 
with a nozzle G controlled by a needle valve, through which 
nozzle the air issues into the chamber D to become intimately 
mixed with the vaporised combustible. The mixture of vapour 
and air passes as a jet from the chamber D through a second 
nozzle H, also controlled by a needle valve, into the pipe E! 
of the burner E, simultaneously entraining air from the atmos- 
phere into the burner pipe E, from whence it passes to the burner 
E for combustion.—February 28th, 1912. 


8954. April llth, 1911—ImPROVEMENTS IN OR RELATING 
To COAL-CUTTING MACHINES OF THE Disc TyPr, Anderson, 
Boyes and Co., Limited, of Flemington Works, Motherwell, 
Lanarkshire. 

The motor shaft A is fitted at its inner end with a bevel gear 
pinion O meshing with a bevel gear wheel P mounted on the 
transverse cutter operating shaft and integral with or fixed to 
a spur pinion R meshing with a spur wheel S fixed to the trans- 
verse shaft N, also fixed to which shaft N is a spur pinion M 
meshing with a spur wheel S! fixed on‘the cutter_operating 
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shaft, which latter is thus driven at the required speed from 
the motor shaft. The cutter operating shaft is provided 
at its front end with a bevel gear pinion (not shown) for driving 
the cutter disc in the usual manner. It will be understood that 
the bevel gear wheel P and the spur pinion R rotate in the same 
direction as the cutter operating shaft, although not at the same 
speed, so that excessive friction and consequent wear are 
avoided. It will also be appreciated that. this arrangement 
of gearing offers the advantage of compactness.—February 28th, 
1912. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,015,777. MrtHop oF AND APPARATUS FOR OPERATING 
1911. 
This patent is for the use of a binary vapour, and comprises 
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boiling a substance having a vapour heavier than steam, and 
which at condenser pressures lower than practical with steam 








Tursines, C. S. Bradley, New York, N.Y.—Filed May 25th, | 


has a boiling point higher than water at atmospheric pressure 
driving the turbine with the vapour thus produced, and con. 
densing the vapour by the evaporation of a condenser fluid at 
atmospheric pressure. The proposed liquid is monochloro. 
naphtheline. There are eight claims. 


1,015,914. WrrE-DRAWING Apparatus, J. Stratton, Altrincham 
and E. A. Claremont, Old Trafford, Manchester, England. is 
Filed January 4th, 1910. 

This invention is a compound die comprising a plug formed 
with an integral reduced section die adjacent its discharge end 
a cap provided with a funnel member formed with a compressing 
funnel and having a screw connection with the plug adjacent to 


Cae 


its rear end to maintain it in alignment with the compressing 
funnel, this funnel being rotatably mounted in the cap to allow 
the relative rotation between them as the die is forced into the 
compressing funnel during the compressing movement of the 
die members. There are fourteen claims. 


1,016,160. Evaporatinec Apparatus, P. Kestner, Lille, France, 
assignor to Kestner Evaporator Company, Philadelphia, Pa., 

a Corporation of Pennsylvania.—Filed May 10th, 1911. 
There are no fewer than fifteen claims to this patent, but its 
essentials are simply stated. It is for an evaporating apparatus 
comprising a plurality of evaporating elements connected in 
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multiple effect ; means for feeding liquid to the first of these 
elements ; an independently heated evaporator of the film type ; 
means for transferring concentrated liquid from the last of the 
evaporating elements to this independently heated evaporator ; 
and means for transmitting the vapour evolved in this evaporator 
to the heating compartment of the first evaporating element. 


1,016,240. Apparatus FOR STEERING MOVING OBJECTS, PAR- 
TICULARLY SHIPS AND FLy1nc Macutings, V. Alexieff, Enseli, 
Persia.—Filed June 2nd, 1911. 

This curious patent is for the use of two gyroscopes to act 
as auxiliary compasses. We give the third claim as it stands. 
Apparatus for steering moving objects, particularly ships and 
flying machines, comprising in combination a geographical 
chart, a rudder, contacts capable of moving over said chart 
in accordance with the movements of the objects, and adapted 
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| to cause the actuation of said rudder, electro-magnetic devices 

adapted to impart movement to said contacts, commutators 

to control the action of said devices, electromotors for operating 

the com leni cells in circuit with said motors, 
screening members, gyroscopes, lamps carried on the spindles 
of said gyroscopes and adapted to illuminate said cells, and 
| thereby operate the motors, and a sidereal clock adapted to 
| influence the operation of one of said magnetic devices to com- 
| pensate for the variation of the apparent movement of the axis 
| of one of the gyroscopes due to the rotation of the earth. 
| There are five long claims. 
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Tue Exxcrrican Trapes BreNEvoLeNtT InstrTuTIoN.—We 
are asked to state that the general ting of this insti- 
tution will be held at the Institution of Electrical Engineers, 
Victoria Embankment, London, W.C., on Wednesday, March 
27th, at 2.30 p.m. The meeting, in addition to other business, 
will consider and, if approved, pass certain alterations which 
have been made to the rules of the institution, and fix the date 
of the general meeting to confirm them. 
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THE CALORIMETRIC VALUE OF FUEL. 
By JOHN G. A. RHODIN, F.LC. 


In view of the prospective rise in price of coal and 
other fuel, the determination of calorific values 
becomes a necessity to every large user of combustibles. 
Curiously enough, there exists a great deal of uncer- 
as to the mode of expression of results, and 
their significance ; hence a few words on the subject 
may be permissible. It is well known that ‘* calorific 
values ” of fuels are obtained either by direct combus- 
tion in some form of calorimeter or by calculation 
from the ultimate analysis according to Dulong. 
On the other hand, it may be less well known that 
for fuels rich in carbon like coal the “ calculated ” 
results are invariably somewhat lower than the so- 
called “ actual ’’ ones. Scheurer-Kestner (“* Comptes 
Rendus,”’ Vol. 112) found discrepancies of 10 to 17 per 
cent. occasionally, and he concluded that Dulong’s 
formula was useless. His results were questioned by 
other writers, probably with some reason, but my 
experience has been that accurate calorimetric 
determinations compared with accurate ultimate 
analyses always show higher results for coals if the 
ordinarily accepted form of Dulong’s formula is used. 
For oils and compounds rich in hydrogen the reverse 
is the rule. Now, the most elementary mathematical 
reasoning will tell us that, under the circumstances, 
the factor accepted for carbon must be too low, and 
the one for hydrogen too high. I cannot see any 
great objection to Dulong’s supposition that the com- 
bustion heat of a fuel is the sum of the combustion 
heats of its elementary constituents, as all fuels are 
slightly endothermic compounds with a very small, 
or practically negligible, thermo-chemical energy of 
decomposition. The further assumption that the 
oxygen occurs as water in the fuel is a more serious 
item, but vegetable oils give too high calculated re- 
sults, although we know that the groups in that case 
are HOCO, HO, CO, &c. Hence this assumption 
cannot influence the results materially. If we take 
Dulong’s formula as representing what takes place 
when the fuel is burnt for iso-thermal expansion of 
water at 100 deg. Cent. and 760 mm. pressure, it has 
the following appearance : 


(u- %) 4 
gs} 7 
100 
C = percentage of carbon by analysis. 
H = percentage of hydrogen by analysis, 
O = percentage of oxygen by analysis. 
W = percentage of hygroscopic water. 


All the products of combustion are supposed 
to be gaseous, e.g., the resulting system is physically 
homogeneous. This formula gives considerably lower 
results than calorimetric determinations—some 5 to 
7 per cent.—but I am satisfied in my mind that it 
gives more correct results from a practical point of 
view than calorimetric mensuration, which includes 
heat quantities of no value for steam-raising. This is 
a generally accepted notion, but the corrections are 
always limited to the latent and sensible heat of the 
water of combustion and the hygroscopic water 


tainty 


Cal. fuel 


8080 C+ 28800 2500 S-539W* | (1) 








in the coal or in the calorimeter, a self-evident fact 
which seems to have escaped the scrutiny of chemists 
during the better part of a century. Then, let us 
suppose contraction to take place under constant 
pressure. We then get three additional corrections 
for carbon, available hydrogen, and sulphur. 


C per cent. of carbon yield 3.67 per cent. CO». 

The specific heat of CO, at constant pressure is 
0.202, 

Thus 

ae 3.67. x .202 (100 — #) a ¢:_9-74 (100 —t) 

Oe 100 
and similarly for sulphur— 
5 0.81 (100 ~ 
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The quantity of water formed being 9 ( H — +) 


we get, after adding the latent heat at the rate of 
; O 


539 Cal.— 
= (639 — 1).9( H - ) 
( ) ( a 


A 
Htc 
The sum total of the corrections is thus— 


Seat c 

(100 — t)(0.74.C + 0.318) + (639—2) 9. ( is: 8) 
are yes cn Te eee ee) 
and our calorimetric value at <° C— 
Cal.¢ c 

8080C + 28,800(H = : ) 4.2500 8 

= | ae — F Soar 
For t = 15° C, a very convenient point, we get— 
Cal.15° c. constant pressure 

8143 C + 34,416( n® ) 2526 S 

ae aa (2) 


ia 100 
At constant volume things are somewhat more 
complicated, as heterogeneous equilibrium starts at 
a temperature varying with the pressure. Taking 
the impossible case of the pressure 760 mm. coinciding 
with 100 deg. Cent. in a bomb calorimeter, we may 


| assume the corrections for the permanent. gases to be 


one-third less than in (2), and then we get 
Cal. 15° ©. const. vol. 


O 
8122 C+ 34,416 -- + 25208 
(x 5) 25208 (3) 


OO 


It is fairly self-evident that for higher pressures all 
the additional heat quantities are directly propor- 
tional to: the boiling point of water under the 
specified conditions—100. If we assume that the 
constants in (1) get diminished by the same amounts, 
(3) may stand as meeting the case.* Now, these 
formule agree fairly with observed facts, and one 
wonders how Favre and Silbermann’s value for 
C + Oz = CO, can be used unaltered with my above 
assumption, as they undoubtedly made their determina- 
tion at about 0 deg. Cent. My answer is that they 


when the reduction to a lower temperature is carried | Must have got too low a value from some reason or 


out. Theoretically there is no reason why the com- 
bustion heats in a closed system should vary with 
the starting temperature, if the finishing tempera- 
ture is approximately the same as the starting tem- 
perature. On the rising side of the temperature 
in a calorimetric bomb the heat quantity correspond- 
ing to the change of the state of aggregation of water 
must be expended if it is regained on the cooling of 
the system, as the hydrogen existed in the solid or 
liquid form at the start. Hydro-carbons have quite 
considerable latent heats of evaporation, the specific 
heat of the gaseous mixture (H, + O) is at constant 
pressure not less than 0.57, but you do not know at 
what temperature H.O starts to exist, &c. &c. Asa 
matter of fact, you come across a most bewildering 
heterogeneous system during the process of combus- 
tion, and you are never likely to know when or at 
what temperature it becomes homogeneous. On 
the other hand, we can easily follow what happens 
to the system, ef. n (1), after it becomes heterogene- 
ous at 100 deg. Cent. One thing is certain, a homo- 
geneous system COs, SO., HO at 100 deg. Cent. and 
760mm. contains an absolutely definite quantity 
of heat depending upon its volume,+ and the heat 
quantity yielded by the combustion of a fuel and 
the cooling of the products of combustion down 
to this temperature must thus be constant, inde- 
pendently of the starting temperature. Relative 
chemical composition is of no consequence so far, and 
hence we ought really to finish our combustion at this 
point. Asacorollary it follows that Dulong’s formula 
1s right for the final condition 100 deg. Cent. and 760 
mm. independently of the starting temperature, if the 
coefficients are right,{ and that for comparison with 
calorimetric tests at t deg. Cent. you have only to 
calculate the system, eq. n (1), down to ¢ deg. Cent., 
Supposing the contraction to take place either under 
constant pressure or at constant volume. We can, 
to begin with, take the hygroscopic water out of the 
formula ; it does not matter one iota whether it is 


: Metric units, e.g. Cal per k 

t oa Lussac’s.and Avogadro's Laws, &c. 
ve! have taken the values for ordinary temperatures for the sake of con- 
enience, calling them coefficients. 





another. The particular form of calorimeter used 


| by them, a constant pressure one with worm con- 


densers for the flow of combustion gases, may have 


|involved greater losses than they estimated. The 


nature of the charcoal may also have had something 
to do with it. As a matter of fact, they raised the 
heat of combustion accepted for carbon from 8000 
to 8080 Cal. per kilo. In all probability, it is more 
like 8200, from considerations to be mentioned later 
on. The heat of combustion accepted for H; + O = 
H,O (vapour) is too high for fuels, as we do not 
burn hydrogen gas. In how far this value has to 
be diminished must be determined experimentally. 
If we now turn to the practical side of the question, 
the following might be said :— 

A very large number of analyses, made by myself 
with corresponding calorimetric tests under constant 
pressure, confirmed the usefulness of formula (2). 
From the very sordid reason that I got sellers’ 
samples only, I never got bad ones when working on 
my own; hence the evaporative values were very 
much alike, and one example may serve for the rest. 
Take, for instance :— 

Black Shale Screened. 


Per cent. 

Carbon 74.29 
Hydrogen : 5.37 
nr ne 2.21 
Oxygen and nitrogen ... 14.06 
DRG eae chat Senn 4.07 
100.00 


By combustion in oxygen under constant pressure 
one part of coal was found able to evaporate 14.14 
parts of water of 100 deg. Cent. into steam of 100 deg. 
Cent.| Calculating from (2), we get, assuming 1 per 
cent. of nitrogen. 
Cal. 


15° const. pressure 


= 7347.6 Cal. per kg. 


| Dividing by 539, we get the evaporating power : 





13.64. 


_ The difference is in this case 0.5, or, say, 3.7 per | “ does coals.” 


* In the modern way of putting it, the latent heat of evaporation of one 
molecule of a liquid is approx. 2 x absolute temperature. 
t I see no gainin supposing the water to have the temperature 0° C. 
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rich in hydrogen. 


cent., on the lower value, but in most cases it amounts 
to 0.2 or 0.3, still always on the low side. For practi- 
cal purposes this is of little consequence, but I still 
think the coefficient for C is too low, and that for 
hydrogen too high. Take, for instance, a determina- 
tion by Mahler on colza oil (vide ‘‘ Contribution 
a |’étude des Combustibles,” &c. Baudry and Co., 
Paris. 1893). Here we have to deal with a fuel 
It analysed 
Per cent. 


Carbon... 77.18 
Hydrogen 11.71 
Oxygen ... IL 

100.00 


Mahler found during a calorimetric test in the bomb 
calorimeter at 10-13 deg. Cent., the calorific value 
9622 cal. per kilo. Calculating according to (3), we 
get 
Cal. = 9820 Cal. per kg. 
15 C. const. vol. 

Our result is thus about 2.25 per cent. too high. 
Various calculations on results obtained with fuels 
of greatly varying composition have convinced me 
that in the above notion, viz., the raising of the 
calorific value of carbon, I have started on the right 
way. The resulting differences certainly fall within 
the limits of experimental error, but I am inclined to 
think, from the persistent negative error for com- 
pounds rich in carbon, and the equally persistent 
positive error for compounds rich in hydrogen, that I 
have not gone farenough. In other words, the coeffi- 
cient for carbon in (2) and (3) is still too low, and that 
for hydrogen too high.* Mere calculations from 
published results are very hazardous, as accurate 
ultimate analyses are the exceptions, and accurate 
thermometers are not always used. When Favre 
and Silbermann found the value 8080 for carbon, 
accurate thermometers in the modern sense could 
hardly be got. The notions as to the energy forms 


| of the elements were very hazy, and the passing of a 
| system from a state of heterogeneous conglomeration 


to a homogeneous one and back again was never 
considered in detail.¢ Charcoal gave higher results 
than diamonds, but at charcoal one stuck, although 
hydrocarbons gave higher results than both. Julius 
Thomsen considered the heat of evaporation of carbon 
during the formation of carbon di-sulphide, some 
3190 Cal. per kilo., but this fruitful source of correction 


| has never been talked of when charcoal burns in 


oxygen. Between charcoal and diamond there is a 
difference of some 300 Cal. per kilo. Why not some- 


| thing similar between one class of charcoal and 


another ? We have nearly 3000 Cal. to play with. 
For comparison of fuels which yield heterogeneous 
products of combustion at ordinary temperature 
I hold that comparisons ought to be made at a tem- 
perature when these products are homogeneous, 
and 100 deg. Cent. and 760 mm. seem to be a good 
point. It is interesting to try to adjust results of 
two methods, as we have done above, but what earthly 
value have the distillation and condensation pheno- 
mena to the engineer ? You cannot put in an econo- 
miser plant, which condenses the water formed by 
the fuel. The original formula (1), according to 
Dulong, allows for this unavoidable loss, but the 
calorimeter does not. As an additional point 
in favour of the ultimate analysis method, it may be 
mentioned that you can judge as to the nature of 
the coal by that means, whereas the calorimeter 
does not show any difference between anthracite and 
a coking coal of similar calorific value. As a matter 
of fact, you can find room for all respectable coals 
between the evaporative powers of 13.5 and 15.5, 
but the economical value of the heat unit varies with 
the nature of the coal. Calorimetric determinations 
per se require a discount of some 7 to 10 per cent.— 
analysis results give you the nature of the discount 
at once. What earthly idea about the loss in the 
combustion gases does the calorimeter yield ? Abso- 
lutely none. 

There is this to be said, however, ultimate 
analyses are difficult to make accurately. Many 
chemists may smile at this statement, but look 
at the literature in organic chemistry. The differ- 
ences between ‘found ”’ and “‘ calculated,” taken as 
a percentage of either, are very often ghastly. When 
you consider that these investigators do nothing 
else in the way of analytical work from one year’s 
end to another, and that they have had splendid 
training, can you wonder at evening school boys 
getting erratic results in this line occasionally ? 
Correct results can be got easily enough, but the 
attention to detail necessary for the purpose can 
be exercised by the best trained men only. This 
may have something to do with the disrepute of coal 
analyses, and the preference given to calorimetric 
tests. The latter ones are not quite as simple as 
many people believe, a great many experimenters being 
unable to read a thermometer with a constant paral- 
lactic error. Reading temperature differences of 
3 deg. to 4 deg. within 1 per cent. on a fairly quick 
mercurial thermometer is not very easy, and the 
proper tabulation of observations and times requires 
promptness and skill. To impart, say, Newton’s 
law of cooling to a novice is bad enough, but what’ 
about Regnault’s elaborations, &c.? Still, who 
in practice ? The whole question is 





* Most authors make it 34,500 with no increase for carbon. 
t It was given that convenient name : dissociation. 
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played with in most cases, and yet we have to deal | regularly. A chemist can, without undue effort, 


with a problem of vast economical importance. 
In higher scientific circles the subject is absolutely 
neglected. Who would trouble about the heat of 
combustion of carbon when it is known? I should 


like to ask one question, however, é.e., how many | 


of 


our various thermo-chemical data have been | 


verified with the best means rendered available by | 
the enormous advance in the modern technique of | 


instrument making ? It is infra dignitate to trouble 
about. it. 
authorities regarding corrections for combination 
heats of heterogeneous systems admit that such 
calorimetric mensuration involves a temperature 
coefficient, but nobody says so—evidently out of 
consideration for the convenient notion of making 
the thermo-chemical data the basis of chemical 
science ; and immutable as the atoms were allowed 
to be for so long. Limiting the corrections to the 
water formed during the reaction seems plausible 
enotgh and consistent enough, but with exactly 
the same amount of consistency you must consider 
the sensible heat of the other compounds CO, SO2, 
&c., but with modified constants at 100 deg. Cent. 
as the start of the fall of temperature. That we have 
found the ordinary values workable does not by any 
means say that they are the right ones. All authors, 
when correcting for water, allow for its sensible heat 
after condensation, making the coefficient 600, &c., 
instead of 539 only; hence they tacitly admit the 
necessity for a correction for the sensible heat of the 
other products. As pointed out at the start, none 
of these corrections is theoretically necessary. In 
practice they are all wanted, and I have tried in the 
above to construct a reasonable excuse for applying 
them. A very important practical issue hangs on 
the considerations reiterated above, 7.e., calorimetric 
tests give you an exaggerated idea of the value of 
hydrocarbons as fuel. The hydrogen is given credit 


Secondly, the figures given by eminent | 





for nearly 20 per cent. greater heat effect than it has | 


under ordinary conditions of burning, or, say, 4 to | 


5 per cent. on the fuel itself. That the pyrometric 
effect of oils is less than that of coal is well known. 
I doubt, however, whether engineers consider the 
cause, é.e., carbon-dioxide carries away per unit of 
weight a heat quantity less than half that which is 
carried away by water vapour. Paraffin oils also 
yield more water vapour than CO,. 

Having now carried the argument as far as it is 
advisable for the purpose of this article, I shall make 
a few practical suggestions. It is not difficult to 
make calorimetric tests at 100 deg. Cent. and 760 mm. 
pressure. You can easily arrange a calorimeter, 
containing mercury, inside a water jacket, in which 
the water is kept boiling under a few millimetres 
extra pressure. A combustion vessel of fused quartz, 








similar to that proposed by William Thomson, of | 
Manchester, with platinum fittings, might be used, | 


in which case the mercury must be a few degrees | ‘”) 
A completely | 
open arrangement, with condensing spirals, might | (3) 


above 100 deg. Cent. at the start. 


also be employed, so as to avoid the initial pressure | 


of the mercury on the issuing gases. From self- 


| 
| 


evident reasons, the bomb would not realise our | 


desired conditions. By carrying out this sugges- 
tion we should get figures directly comparable with 


calculated results, and we should totally avoid having | 
a heterogeneous system at the end. The arrange- | 


ment need not be more costly than an ordinary bomb 
calorimeter, and it would be truly satisfactory to 
have tests made at the points which we like to talk 
about. (N.B.—The oxygen would be passed through 
a steam-jacketed pipe before entering the calori- 
meter.) 

As the use of mercury may be somewhat objec- 
tionable, and a constant temperature jacket cumber- 
some, the following arrangement may be simple. A 
lengthy vacuum jacket of glass is used to insulate 
a calorimetric vessel, filled with fairly concentrated 
chloride of calcium solution of known water value. 


The combustion chamber must then be closed under | 


the level of the liquid, and cooling spirals must be 
employed from obvious reasons to allow the gases to 
escape above. You can then work with glass vessels 
and observe the combustion in the quartz chamber 
with ease. The cooling, when a vacuum jacket is 
used, is incredibly slow. In as far as I remember, 
L. Archbutt, F.I.C., was the first one to propose 
vacuum jackets for thermo-chemical mensuration in 
the nineties. Now-a-days such vessels of quite con- 
siderable size, high vacuum, &c., can be got at rea- 
sonable prices; hence their use in calorimetry is quite 
practicable, and working above atmospheric tem- 
perature easy. 

These questions concern the engineer vitally He 
must know the value of what he buys. Still, how 
does it work out in practice? After a sudden fit 
of bad conscience on the part of the powers that be, 
the chemist gets orders to sample various qualities 
of coal about the establishment. According to his 
lights, he carries out analyses and mensurations on 
coals which have disappeared when the examina- 
tion is ready, and the total gain consists in figures 
which fill books and do nothing else. In the best 
case the coal merchants get to know that the coals 
have been analysed, and the supply improves till 
the next period of hibernation occurs. Still, it is 


the easiest thing in the world in a large establishment 
to put a couple of boilers under perpetual test, and 
to sample and analyse the coals used there quite 








carry out two complete coal analyses plus calori- 
metric tests in a working day. The only difficulty 
in the way seems to be the friction between the 
various departments, a really sad phenomenon. 
I have in my time organised regular control of fuel 
and fuel consumption leading to startling discoveries, 
only to find that it also led to most disagreeable 
consequences. Curiously enough, I have always 
drawn evenly with the engineering department, 
but there were others who objected to weighing | 
machines and sampling. As a matter of fact, a 


| 


chemist doing his duty is looked upon as a kind of | 


upon his brethren. That 


policeman, “spying ”’ 


men. All the same, it is instructive to study the 
personal equation of labour. 
for instance, lost in a year through bad stoking ? 
It must be something very considerable, but it cannot 
be measured in boilers. 


however, made some interesting observations. During 


a twenty-four hours’ run I analysed the gas every | 


How much money is, | 


On gas producers I have, | 


half-hour, and plotted the calorific values per cubic | 


metre against time. The curve became 


with minima at change-over time, and nicks at meal | 


times. I got very similar results on various occa- 
sions. The variations ran between 900 and 1200 Cal. 
per cubic metre, the average being about 1000 to 
1100 for different stokers. As the flow was constant, 
bad stoking accounted for some 30 per cent. varia- 
tions, and there was a difference between individual 
stokers of 10 per cent. The worst of it is that the 
coal consumption is greater when the gas is bad, as 
shown by an increased percentage of CO, ; hence such 
a variation is of serious economical importance. As 


harmonic | 





accuracy and equal intelligence, and is known as the 
works chemist.”’ This picture is instructive enough 
especially the ‘‘ day-after-day ” condition of intellec. 
tual murder. When will the world see that difticyl- 
ties are overcome not merely virtute atque constantiq 
but by the application of common sense, 7.e., the rare 
faculty of adjusting knowledge to needs ? That you 
can grow fuel like potatoes may be consoling to the 
“back to the land” politicians, but I presume that 
engineers are interested in relegating that 
Arcadian period to a distant future. 


new 





|THE BATTLESHIPS OF THE NEW “KAISER” 
Cc 


| accurate knowledge may be wanted for impersonal | 
| purposes seems to be an inexplicable thing to working- 


THOosE who follow the progress of naval construc- 
tion have been puzzled at Germany’s reluctance to 
adopt the 12in. gun and the steam turbine. Consider- 
able interest is therefore attached to the chanye of 
policy which is embodied in the design of the “ Kaiser” 
class ships. 

The first two squadrons of German Dreadnoughts— 
the four Nassaus and the four Helgolands— were 
designed with alternative engines at a time when 
Great Britain possessed an equal number of “all big 
gun ”’ turbine ships built or building. The 12in. gun 


+ appears for the first time in Germany in 1910, that is, 


when this calibre had been abandoned in England, 
and the Orion announced the dawn of the 13}in. gun 
era. If the “ Helgoland’’ class marked the advent 
of the new German gun, the ships of the “ Kaiser” 
class claim the distinction of being Germany’s first 
turbine Dreadnoughts. Some data concerning the 
building of these vessels is given in Table I. 

It has been reported that one ship of this class had 


TABLE I, 


First instal- _ 
To be com- 


























Name of ships. aw —— me System of turbine. one ta Date of launch. missioned 

April. In autumn 
Kaiser | Hildebrand... ...| Kiel Parsons 1¢09 22nd March, 1911 1912 
Friedrich d. G. Heimdall . Vulean .. A. E.G, Curtiss 1909 10th June, 1911 19]2 
Kaiserin ... Hagen ... . Howaldt Parsons 1910 11th November, 1911 1913 
Kin. Albert ... Aegir Schichau Schichau 1910 1913 
Prz-Luitpold... Odin . Germania Germania .. 1910 17th February, 1912 19133 

TABLE I1.—Comparison of Gun Power, 
Displace- Primary Guns firing 
Number and name of ships. ment. a and secondary 7 

Tons. — battery. Astern. Broadside. | Ahead. 
Kaiser 24,500 21—-22 10 12in. 8 12in. 10 12in. 6 l2in. 
14 6in. 4 6in. 7 6in. $ tin. 
Conte di Cavour 23,000 22 13° 12in. 5 12in. 13 12in. 5 12in. 
20 4¥in. 6 4#in. 10 4in. 6 49in. 
(4) Jean Bart ... 23,500 20 12 12in. 8 12in. 10 12in. 8 12in. 
22 Shin. 8 5hin. 11 5hin. 8 Shin. 
(2) Settsu 21,100 20-5 12 12in, 6 12in. 8 12in. 6 12in. 
10 6in. 2 6in. 5 6in. | 2 Wdin. 
(2) Hercules ... 29,600 21-5 10 12in. 8 12in. 10 12in. 6 12in. 
16 4in. 4 4in. 8 4in. 2 din. 
(4) Viribus Unitis ... 22,000 20-7 12 12in. 6 12in. 12 12in. 6 12in. 
12 6in. 2. Gin. 6 6in. 2° Gin. 
(4) Petrapawlovsk 23,400 23 12 12in. 3 12in. 12 12in. 3 12in. 
16 4#in. 6 4}in. 8 4}in. 6 4jin. 
(2) Arkansas ... 27,760 21-3 12 12in. 4 12in. 12 12in. | 4 12in. 
21 = = Sin. 5 bin. 10 Din. | 8 Sin. 
(2) Moreno 28,000 23 12 12in. 8 12in. 12 12in. | 8 12in. 
12 6in. 2 6in. 6 6in. 2. 6in. 


the total annual consumption of coal in this world is been selected to carry out an experiment on a large 


about 10° tons, a possible waste of 10° tons is some- 
what alarming. I do not belong to the faction who 
consider our industries absolutely dependent upon 
cheap coal; as a matter of fact, I doubt whether | 
coals are used to a greater extent than other fuels, 
and I am fully convinced that the condensation of | 
carbon by vegetable life is many times greater than | 
our present need. Still, there is every reason for | 
studying economy, and the first step in the right | 
direction is the finding out what the present state 
of affairs really is. The railway companies and the | 
gas companies have done good work in determining | 
their limitations, but the former, at least, have done 
very little to remedy existing evils in the form of | 
waste fuel. Everything has to give way to. the 
demands of the public relating to speed and comfort, 
and the scientific staff is limited to what is necessary | 
for the ordinary routine. There is no room for the | 
creative mind in this world, as the possessors of such 
a luxurious attribute cannot be classified. To create | 


seale of propulsion by means of internal combustion 
engines. The Diesel motor would supply from 10,000 
to 12,000 horse-power, that is, about one-third of the 
whole motive power. A cylinder of this motor, 
designed and built by the Maschinenfabrik Nurnberg, 
was submitted to a series of tests in January last in 
the presence of naval officials, but a very severe accl- 
dent put an end to these trials for the time being. P 

The dimensions of the ships of the new “ Kaiser 
class are:—Length, 564.3ft; breadth, 95. 15it; 
draught, 27.2ft. Their displacement is 24,500 tons, 
and the official figures for speed and power are 
given at 21 knots and 25,000 horse-power ; but 
a speed of 22 knots is expected, and the actual 
motive power will probably be one-third more than 
that which has been mentioned above. 

A feature of these new battleships will direct the 
attention of the naval artillerists to a radical change 
of policy of the German Admiralty in the distribution 
of the primary armament. The gun positions of the 


anything new in the field of fuel economy is a difficult | ‘‘ Kaiser ” class vessels are illustrated by the sketch 


thing indeed, but one asks whether serious attempts | given below, Fig. 4. 


have really been made. THE ENGINEER of December | 


Ist, 1911, gave a fairly lucid idea of the appreciation | gun positions to port and starboard, which up 
of research: ‘‘ A youth makes a number of tests on | present have been a prom ‘ 
different steels, and is honoured with the name of | Dreadnoughts, have been abandoned,and the same dis- 
research student, whilst another on 30s. a week is | tribution of big guns has been adopted which 
doing the same thing day after day with higher | proved so successful in Germany’s latest armou! 


PR ps 
reserve 
to the 
inent feature of German 


As will be seen, the two so-called 
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Fig. 1 











Fig. 2 


cruiser, the Moltke. 


to be a compromise between the typical British arma- | 


ment of armoured cruisers and that of American 
hattleships, will also be a feature of the next group 


of 14in gun battleships—the Ersatz Weissenburg, | 


the Ersatz Kurfiirst Friedrich Wilhelm, and “8S.” A 
standard and uniform type of gun distribution will 
thus be adopted for all 


German capital ships, 
which will increase con- 
siderably their tactical 
value. 


The main armament of 
the “ Kaiser’ class ships 
consists of ten 12in. guns 
mounted in five turrets, 
one forward, two aft, and 
one on each side. Thus, 
on paper, six guns will fire 








This disposition, which seems | other navies, with the exception of the British ships 


of the 1909 programme, the Hercules and Colossus. 
| In Table II., given above, a comparison of gun power 
is made between the Kaiser and the representative 
12in. gun-armed ships of other navies. 

| The comparison also shows that opinion is much 
divided with regard to the secondary armament. 











ahead, eight guns astern, 
and all ten broadside. The 
firing are of the middle 
turrets is 180 deg: + 
70 deg., that of the forward 
and after turrets about 
300 deg. These paper 
values will, of course, be 
much reduced in the actual Tre Encinecen 
battle training of guns, 
but anyhow the arma- 
ment plan of the Kaisers 
18 a notable improvement on that of the Nassaus 
and Helgolands, in which only two-thirds of the 
gun power could be employed on broadside fire, 
half ahead and half astern. 

i The gun distribution of the main armament of the 
Kaiser and class differs greatly from that adopted in 








Swain Se 


Fig. 4—~ PROTECTION AND ARMAMENT OF KAISER CLASS 


Germany and Japan, which have never abandoned the 
6in. gun, have been followed by Argentina and Austria 
in the choice of the anti-torpedo boat artillery. In 


this respect Germany seems to lead naval thought, | 


the general trend of which is inclined toward 
an increase of gun power to cope with the ever- 








Fig. 3 


increasing power of the armament of flotillas. 

Figs. 1, 2, and 3 illustrate the latest ship of the 
** Kaiser ”’ class—the Prinzregent Luitpold—launched 
at Kiel on February 17th, at the present stage of 
construction. The armour, as Fig. 1 indicates, 
covers almost the whole of the ship’s sides and extends 
from the stem to the steering gear position aft. Side 
armour is composed of a very deep water-line belt, 
citadel protection extending from stem to the after- 
most gun turret, and of a casemate reaching from the 


, forward gun turret to the second 12in. gun mounting 


aft. Fig. 3 shows the bows of the ship, and Fig. 
2 gives a view of the vessel just entering the water. 
The great advantages of a uniform calibre for all 
capital ships and the somewhat overrated ballistic 
qualities of the llin.—28 cm.—are for the greater 
part responsible for the conservatism typical of 
German ordnance up to 1908. Great importance 
was also attached to the number of rounds which 
could be fired by the 1lin.weapon,and which is reduced 
to eighty or ninety in the new 12in. gun. _ But once 


| the change of calibre was decided upon the combined 


efforts of designers and naval officials have all been 
directed to produce a gun more efficient, if possible, 
than the British 12in. gun. Thus the Krupp gun 
of 1909-1910 was the ‘‘reply ’”’ to the guns mounted 
on the Colossus, Neptune, St. Vincent, and Indefati- 
gable, and as soon as the armament of the Orion and 
Lion became known, Germany began to search for a 
‘reply ’’ to the British 13}in. gun. 

The days of the 12in. gun are now numbered, and 
all signs seem to indicate that the definite standard 
of Germany’s big calibre will be the 14in. gun. The 
first successful ‘experiments carried out by Krupp iu 
1910 with a large calibre gun designed to beat the 
records of the 13}in. gun adopted in the naval pro- 
gramme ships of 1909—-Orion and class—has led to an 
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order being placed with the Essen factory for thirty 
356 mm.—-14in.—guns of the 1910 model. 

Tt may be inferred that this ordnance will constitute 
the armament of the Super-Dreadnoughts laid down 
in 1911 at Wilhelmshaven, Bremen and Hamburg, 
which will be ready for service late in 1914. To return 
to the armament of the “‘ Kaiser "’ class, the ballistics 
of the German 12in. piece are said to be superior to 
those of the corresponding weapon, Mark XI. and XII. 
The life of the new gun is 20 per cent. to 25 per cent. 
shorter than that of the 28 cm.—1llin.—gun of the 
Nassaus, and has been estimated at a maximum of 
ninety rounds fired without altering the ballistic 
properties. The weight of each gun position, includ- 
ing armour protection of the turret, is about 550 tons, 
so that the weight of the main battery amounts to 
2750 tons. The weight of the projectile is given at 
390 kilos uncapped and 434 kilos. with cap. It does 
not therefore differ much from the weight of the Eng- 
lish shell of equal calibre, and is somewhat lighter 
than the corresponding French projectile. 

lf strikes do not delay their completion the Kaiser 
and Friedrich der Grosse will be ready for trials in the 
course of this summer, thus slightly reducing the 
average time of construction of the previous ships. 
The figures given below show the time for building 
the German Dreadnoughts now in commission :— 


Name of ship. Builder. Months. 
Nassau ... Imp. Yard, Wilhelmshaven 40 
Westfalen Weser Works, Bremen... ... 37 
Rheinland Vulean, Stettin ... ... .. «.. Bf 
Posen ... Germania, Kiel ... ... ... ... 38 
Helgoland ... Howaldt, Kiel ... ... ... ... 39 
Ostfriesland ... Imp. Yard, Wilhelmshaven .:. 40 
Thiiringen Weser, Bremen wal eee 37 


It is estimated that the “ Kaiser ”’ class ships will 
be ready for commission thirty-six months after the 
laying of the keel. 








CHARGES FOR LONDON WATER. 


Ir has long been known that the Metropolitan 
Water Board is not able to make both ends meet, as 
the saying is; or, in other words, has to expend each 
year more than it receives in payment. The exact 
amount of the deficit had not, till the last few days, 
been disclosed, but the Finance Committee has now 
made a report on the subject to the Board, and, though 
we should have liked to see the question discussed 
in more detail, the position is made very fairly clear. 
It will be remembered that when the Board was con- 
stituted it was constrained, after a certain interval, 
to introduce a level rate of charge throughout the area 
supplied by it. The rates levied for domestic ser- 
vices by the old companies varied from 3 per cent. to 
11 per cent. on the rateable value of the houses sup- 
plied. For the first four years of its existence the 
Board continued the charges of its predecessors, and 
during that period, it is stated in the report, there was 
an aggregate surplus of £29,725. In the year 1908, 
however, the flat rate charge of 5 per cent. was 
brought into operation, with the result that, at the 
end of the financial year 1908-9, there was a deficiency 
of £25,279. The next financial year showed a deficit 
of £46,076, and the next of £64,480. It was originally 
estimated that the loss for the year ending on the 31st 
of this month would be £85,750, which would have 
brought the total deficiency to £221,585. According 
to the report, however, this estimate is not likely to 
be realised ‘‘ owing to favourable circumstances ” 
which we believe to mean the exercise of rigid economy. 
It is taken, however, that the total deficiencies of the 
last four years will amount in round numbers to 
£200,000, or, say, at the rate of £50,000 a year, though, 
as a fact, in the first three years at all events, there 
was @ progressive increase. 

The report gives a large number of reasons for this 
state of affairs. First of all, whereas it was originally 
calculated that there would, with a 5 per cent. flat 
rate, be a surplus of £1773 per annum, the Charges 
Bill on its way through Parliament suffered such 
changes that this surplus was turned into an esti- 
mated deficit of £27,591, and it is said that the sur- 
mises in this direction were amply borne out in actual 
experience. Then the Finance Act of 1910 so seriously 
reduced the value of licensed houses that the Board 
sustained an approximate loss of income of £17,000 
per annum. Moreover, recent valuations have dis- 
closed considerable shrinkages in the rateable value 
of property generally. Complaint is also made that 
the Board has suffered loss amounting to no less than 
£24,500 per annum—5 per cent. on a rateable value 
of £490,000—by reason of the fact that numbers of 
persons have sunk their own wells and have thus 
evaded the payments of water rates. Then, again, 
whereas the companies paid £343,466 in rates and taxes 
in the year 1903-4, the estimated amount to be paid 
by the Board for the year 1911-12 is £424,650. 
There is also an increased payment to be made to the 
Thames Conservancy for the right to abstract water. 
In addition to all this the Board has to pay compensa- 
tion for abolition of office and superannuation grants 
in excess of those paid by the companies ; has given 
higher rates of wages to its workpeople, and spends 
£6900 a year on water examination, as compared with 
£2839 paid by the companies. It is explained that 
for this increased expenditure the number of examina- 
tions made is “infinitely greater”’—which is, of 
course, an exaggerated way of speaking—and a more 














strict and immediate control of the supply is obtained. 
It is explained, further, that ‘ additional expense is 
also incurred by the better treatment of raw water 
in allowing greater sedimentation before passing on 
to the filters, this treatment necessitating increased 
pumping charges.” It is difficult to see how the 
Board is worse off in this way than the companies 
would have been, for up to the present it has com- 
pleted no new works that had not been contemplated 
by the companies, which had actually obtained powers 
for them all. There are other items adduced, such 
as composition for stamp duty, management of new 
stock issues, the transfer of capital charges to revenue 
account, &c., into which we cannot spare space to 
enter. Briefly stated, the Board claims that the bulk 
of the extra expenditure has been beyond its power 
to control, and that the remainder “* has been unavoid- 
ably incurred in the best interests of the undertaking.” 
The upshot of the whole report is, however, that 
whereas the cost of maintenance has been reduced by 
4-84 pence per service, the cost of management has 
increased by 1-12 pence per service, and the rates and 
taxes by 11-18 pence, the net increase being therefore 
7°46 pence per service. Further than this, the 
income per service has diminished. Immediately 
prior to the transfer to the Board the average income 
per service was £2 13s. 7d., whereas for the year ended 
3lst March, 1911, the income was only £2 Ils. The 
plain fact is, therefore, that the Board is paying more 
and is receiving less per service than did the com- 
panies. 

We are far from attributing mismanagement to 


the Board, for we feel that no such charge could | 


rightly be brought. We do say, however, that the 
present position not only could have been, but actually 
was, foreseen. It is no good saying, ‘I told you so,” 
though we could produce chapter and verse to this 
effect. The thing now is to meet the situation 
boldly, and see what is best to be done. The face 
value of the undertakings of the old companies prior 
to the transfer was £22,900,000. They were, how- 
ever, doing such successful business that Water Board 
stock to the amount of £46,939,914 had to be issued 
to buy them up. Additional capital expenditure has 
had to be incurred and the total capital expenditure 
of the Board up to the 3lst March, 1911, stood at 
£49,548,289. On this amount there has annually to 
be paid practically £1,500,000 in interest, dividends 
and annuities. This sum, which represents about 
3 per cent. on the total capital expenditure of the 
Board, would actually have paid some 6$ per cent. 
on the nominal capital of the water companies. But 
whereas the companies could reduce their dividends 
if the need arose, the Board cannot do so, and it has 
a millstone round its neck which cannot—for the 


area now excluded from the working of the precept 
shall be dealt with in the same manner as the rest of 
the area; and, thirdly, that the charges for water 
will be raised all round. This will naturally impose 
additional burdens on many who now pay very 
highly for their water, and any increase will fall par- 
ticularly heavily on such places as the City of London 
itself, which suffered severely when the flat rate was 
imposed. The present rate of 5 per cent. means a 
shilling in the pound of rateable value. Even the 
addition of one halfpenny would mean an increase 
of one twenty-fourth in the amount at present levied, 
which in some cases is already so large that it is said 
it would almost pay employers to buy champagne 
for their staff to wash in instead of water. On the 
other hand, there would still be districts in which the 
consumers, though they would have to pay more than 


| they are doing now, would still pay considerably less 


than they did under the régime of the old companies, 
This, of course, is on the assumption that the charge 
is still made by levying a percentage on the rateable 
value. Were some other method of payment, such 
as by means of meters. to be instituted, the incidence 
of the charge might be very greatly varied ; but this 
opens up a question which is far too wide to be dis- 
cussed in the present instance. 


OBITUARY. 


JOHN WARD. 

By the death of Mr. John Ward, of Dumbarton. 
| the Clyde district has lost a practical shipbuilder 
| of long experience and great ability, while the whole 
community is the poorer by a warm-hearted and 
sympathetic personality. Mr. Ward’s long associa- 
tion with the firms of William Denny and Brothers 
jand Denny and Co., shipbuilders and engineers 
| respectively, had given him a prominent place in 
naval architecture circles. But, we believe, he will 
best be remembered for his kindly nature and the 
abiding interest which he took in the affairs of his 
workmen and apprentices. His activity in this 
respect was by no means confined to his own yards. 
His help and guidance were extended to all, and there 
are many educational and philanthropic bodies who 
will be acutely aware of the void which his sudden 
death has created. 

Mr. Ward was born at Stranraer in 1847, and when 
eleven years old went with his parents to Hull. 





It was here a few years later that he commenced his 
|career in the shipbuilding and marine engineering 
profession, his first occupation being ship’s draughts- 
j}man with C. and W. Earle. This firm, now 


present at all events—get lighter, but does, as a fact, | known as Earle’s Shipbuilding Company, was asso- 


get heavier as capital expenditure increases. 
though some of the burdens it now bears will become 
reduced as time goes on, it should be remembered 


And | ciated in 


| those days with certain well-known 
Leann, such as Sir Edward Reed and Dr. Francis 
Elgar, so that young Ward’s initiation into the art 


that capital expenditure in waterworks undertakings | of the shipbuilder took place under the best guid- 


is not immediately remunerative. 
remains is that an average extra sum of £50,000 per 
annum must be raised somehow or other. As a fact, 


this amount seems very likely to increase year by | Company. 


The fact which | ance. 


In 1863 Mr. Ward left Hull for London, 
where he completed his apprenticeship in the drawing- 
| office of the Millwall Ironworks and Shipbuilding 
Six years later his association with the 





year—at all events, for some years to come—and until | Clyde district began, for in 1869 he took up a position 
some of the annual charges on the Board’s funds—| in the drawing-office of Robert Steele and Co. at 
such as the payments for the loss of office, &c.—have | Greenock, which town, it may be remarked, was the 
disappeared. But for the sake of argument, let us| birthplace of his parents. 


take the £50,000. Provision hgs to be made first of | 


all to wipe out the debt incurred to date, and next to | ) 
The Act under which | rose to the position of chief draughtsman, and in 


neutralise the annual deficit. 


In 1872 he entered the drawing-office of Messrs. 
Denny, on the opposite side of the river. He soon 


the Board was constituted specifies the manner in | 1877, at the age of thirty, he was appointed general 


which a deficiency is to be liquidated. 


It is to be by | manager. 


In 1885 he was made partner in the asso- 


means of a precept, which, however, is not to be levied | ciated firms, and from then onwards to the day of his 
upon the whole of the Board’s area, but only upon so | death he took an active share in all the enterprising 


much of it as is comprised in the borough and urban 
districts, including the City of London, which are for 
the time being entitled to be represented on the Board. 
Without going into details, we may say that the rate- 
able value excluded from the action of the precept is 
£2,186,383, while that included is £55,777,393. By 
way of example it is shown that, roughly speaking, a 
rate of ld. would produce enough to wipe out the 
deficiency in one year, while a rate of $d. would, in the 
course of three or four years, make up for the existing 
deficiency and those of the intermediate years, if the 
latter did not exceed, say, £65,000 per annum. The 
Finance Committee of the Board, however, is averse 
to making such a rate in aid. It expresses its strong 
opinion that the machinery of the Act is so cumber- 
some and involved that any attempt to put it into 
operation must of necessity lead to expensive and 
protracted litigation, which would seriously postpone 
the end in view, if it did not entirely defeat the pre- 
scribed method of raising the necessary money. 
Moreover, it is convinced that to exclude from con- 
tribution so large an assessable value as £2,186,383 
would be fraught with serious injustice to the remain- 
der of the area. It is therefore proposed that Par- 
liament shall be asked to review the situation and to 
enact new provisions on a more simple and equitable 
basis. Exactly what this may mean it is impossible 
to say, for no indication is given in the report ; but 
three things would appear to be fairly certain. The 
first is that contribution in some ‘form or other will 
be required from those who have sunk wells, on the 
ground that they now pay nothing for the advantage 
possessed in common with the users of the Board’s 
water, in having the water mains to draw on in case 
of fire. Secondly, it is clearly the intention that the 
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developments which have made the name of Denny 
famous in the annals of shipbuilding. Under the 
immediate leadership of Mr. William Denny, Mr. 
Ward was given many opportunities of displaying his 
knowledge of naval architecture, and of indulging his 
taste for scientific research into the problems of marine 
propulsion. He it was who was chiefly responsible 
for the building of the first ocean-going steamer to 
be constructed of Siemens-Martin steel—the Union 
Steamship Company’s New Zealand liner Rolomahana. 
The Allan liner Buenos Ayrean, which definitely 
proved the superiority of steel over iron for ship- 
building purposes, was likewise largely the outcome 
of his initiative. These two vessels, it may be said, 
dissipated most of the prejudice against the new 
material, and, as a result, iron, so far as the construc- 
tion of large vessels was concerned, soon lost its 
position. The development of the express cross- 
Channel type of steamer, which has become a 
specialised branch of the Dumbarton yard, is also 
partly attributable to Mr. Ward’s industry and fore- 
sight. The latter quality, however, is most apparent 
in the share which Mr. Ward took in the evolution 
of the turbine-driven merchant vessel. Along with 
two of his partners, Mr. James Denny and the late 
Mr. Henry Brock, he was present at the trials 
of the ill-fated turbine-engined destroyer Cobra. 
The lessons taught by the observations on this occa- 
sion soon took practical shape, and in association 
as part owners with the syndicate known as Turbine 
Steamers, Limited, the firm shortly afterwards 
built the experimental turbine vessel King Edward 
for service on the Firth of Clyde. The sister ship, 
Queen Alexandra, followed a year or so later, and in 
the immediately succeeding years the lead which 
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the firm had secured in this class of work was well 
maintained. Mr. Ward’s influence was also at work 
when, in 1908, the firm built the triple-screw steamer 
Otaki, the first vessel to be propelled by a combina- 
tion of reciprocating engines and Parsons turbines. 

Mr. Ward was President of the Institution of 
Engineers and Shipbuilders in Scotland from 1907 to 
1909, a member of the Council of the Institution of 
Naval Architects, a member of the Technical Com- 
mittee of Lloyd’s Register of Shipping, and of various 
other bodies. His death occurred very suddenly 
on Wednesday of last week. 


INSTITUTION OF NAVAL ARCHITECTS. 





‘Tur annual conference of the Institution of Naval 
Architects opened in the hall of the Royal Society of 
Arts on Wednesday last, under the presidency of the 
Marquis of Bristol. 

The first business was the presentation of the 
annual report, an abstract of which is as follows: 


The roll of membership has been increased by many notable 
additions during the past year. Chief among these are the 
names added to the list of honorary members, which now 
includes distinguished representatives of all the principal 
maritime nations. The number of new candidates elected was 
the largest hitherto recorded in any one year, and the total 
membership of all grades, after allowing for deaths and resigna- 
tions, is now 2110. 

Since the last annual report the Council have (under the 
provisions of By-law 11) elected as honorary vice-presidents 
Mr. ‘I’. L. Devitt, chairman of Lloyd’s Register Society ; Mr. 
Francis Henderson, chairman of the British Corporation ; Pro- 





spect to the memory of our oldest honorary vice- 
president, Admiral Sir John Dalrymple-Hay, whose 
death occurred but a short time ago. He was, as 
many of you are aware, one of the very few original 
members of the Institution who still remained with 
us after the first fifty years of the Institution’s exist- 
ence. For upwards of fifty years he had served on the 
Council, and by the constant interest which he mani- 
fested in our proceedings, and in the welfare of the 
Institution, he had done yeoman’s work in contribut- 
ing to its prosperity. 

As chairman of the Iron Plate Committee of 1862, 
and by his subsequent efforts in that direction, Sir 
John Dalrymple-Hay took a prominent part in the 
movement for hastening the adoption of armour 
plating for defensive purposes, and, having foreseen 
the vastness of the impending changes, he helped to 
shape the moulds in which the new methods of war- 
ship construction were to be cast. His brilliant 
career in the Navy was cut short in 1870 under Mr. 
Childer’s compulsory retirement scheme, but his 
energies and intellectual gifts continued to be largely 
devoted to the public service, and more especially to 
the improvement of the Navy and mercantile marine. 

Through the ninety long years of a useful life, Sir 
John Dalrymple-Hay had witnessed all those remark- 
able changes in construction, methods of propulsion, 
and protection which shipbuilding has undergone 
during that period, and he was therefore eminently 
qualified to assist in the advancement of the science 
of naval architecture on sound and practical lines. 
The success which attended his efforts in connection 
with mercantile auxiliaries and the manning of British 


: | ships by British sailors are fresh in the minds of all. 
fessor V. B. Lewes, who has served upwards of twenty years | 


m the Council of the Institution ; and Mr. Charles Ellis, hono- | F . : 
| character and tact which were natural to him, emin- 


His genial and kindly nature, and the firmness of 


| and seven of such vessels. 


The returns for 1911 show 
that we launched 17 vessels of this size, and no less 
than 53 ships of 6000 tons and above. The White 
Star liner Titanic, the second of the Olympic type, 
vrith her 45,300 tons was, of course, the leviathan of 
the year, and although the scale of size has increased 
so greatly during recent years, there seems as yet no 
disposition to cry halt in this direction. 

As regards work in hand, shipbuilders generally 
have had no cause to complain of lack of orders, but 
their satisfaction has been somewhat tempered by the 
fact that work had to be undertaken in many cases 
at a very bare margin of profit, due to the higher cost 
of raw materials, and the higher rates current in the 
labour market. The continual feeling of unrest in 
the latter is indeed one of the most serious factors in 
the industrial world at the present time, and threatens 
to arrest many of the benefits which were expected to 
follow the revival of trade that has been in evidence 
during recent years. Concessions to the workers 
are no sooner granted than fresh demands are made, 
and while the trouble may to a certain extent be 
localised, the effects of agitation are felt far beyond 
the immediate seat of the disturbance. This modern 
disease of unrest spreads like an epidemic, and the 
evil gains ground wherever the agitator is ready to 
fan into flame that smouldering discontent so deliber- 
ately fostered by the men’s leaders. These leaders, 
morecver, seem powerless to check the progress of the 
conflagration which they themsleves in the first 
instance have set alight, and the old standards of 
honour and respect for agreements solemnly entered 
into are no longer safe from repudiation. No com- 
munity can carry on the business of life under such 
conditions of uncertainty as these, and the relations 
between capital and labour must be placed on a per- 


rary treasurer. 

The Council have had under consideration the question of 
the election of members and associate members. While they 
do not consider it desirable to introduce any change in the 


manent footing of sound economic stability if the 
trade of this country is not to pass into other hands 
and other lands. 


|ently suited him for discharging the various duties 
he was called upon to perform, until the infirmities 


qualifications required of candidates, which would involve a re- 
drafting of the existing rules, yet they believe that some raising 
of the standard of professional membership would be both 
beneficial to the Institution as a body and would meet with the 
general approval of its members. 

The formal opening of the William Froude National Tank 
during the Jubilee Meetings week marked the completion of a 
noteworthy addition to the scientific resources of the nation. 
Mr. A. F. Yarrow’s generous gift has now placed at the disposal 
of shipbuilders and owners and others interested in the improve- 
ment of ships one of the largest and best equipped experimental 
tanks in the world. 

A valuable addition has quite recently been made to the 
scholarships administered by the Council of the Institution. 
The Royal Commissioners for the Exhibition of 1851 have 
offered to award annually a post-graduate scholarship in Naval 
Architecture of the value of £200 per annum, tenable for two 
years. ‘ The first award was made at the commencement of the 
present year to Mr, Arthur Cannon, of Glasgow University, 
associate member of the Institution. 

The award of the Martell Scholarship for 1911 was made to 
Mr. A. P. Cole, of Portsmouth Dockyard, who is now following 
the course in Naval Architecture at the Royal Naval College, 
Greenwich. The Council call attention to the small number of 
entries which have, during recent years, been received for 
these scholarships, and express the hope that a larger number 
of candidates will present themselves in the future. 

The following gentlemen have been selected to represent 
the Institution on the Technical Committee of Lloyd’s Register 
for the ensuing two years :—-Messrs. C. E. Allen, Thomas Bell, 
G. B. Hunter, and John Inglis ; while the Institution’s two repre- 
sentatives on the Board of Trade Merchant Shipping Advisory 
Committee (Sir Theodore Doxford and Dr. John Inglis) were 
re-elected for a further period of service. The vacancy on the 
Consultative Committee to the Board of Trade created by the 
death of Mr. D. J. Dunlop was filled by the election of Mr. J. 
MeKechnie. Mr. Bruce Ismay was re-elected as the Institu- 
tion’s representative on the Court of the University of Liverpool. 

The Council have noted with satisfaction the action of Lloyd’s 
Keyister Society in adding to their General Committee of Manage- 
ent ten representatives of shipbuilding and marine engineer- 
ing. Of these, nine are members of this Institution, viz., 
Messrs. Thomas Bell, James Denny, Harald R. Dixon, Henry 
M. Grayson, Alexander Gracie, M.V.O., George B. Hunter, D.Sc., 
Andrew Laing, James Lithgow, and James Readhead. 

The losses sustained by the Institution during the past year 
have happily been less numerous than usual. They include, 
however, several very distinguished members ; among these 
are Admiral Sir John Dalrymple Hay, Bart., G.C.B., &c., 
honorary vice-president, whose association with the Institution 
dated from its foundation ; Mr. David Dunlop, of Whiteinch, 
Vice-president ; Mr. John Ward, of Dumbarton, member of 
Council; Rear-Admiral Melville, U.S.N., LL.D., D.C.L., late 
Kngineer-in-Chief of the United States Navy and an honorary 
member of the Institution ; Monsieur E. Widmann, technical 
director of the Forges et Chantiers de la Mediterrannée and 
vice-president of the Association Technique Maritime; and 
Monsieur Delaunay-Belleville, head of the well-known firm 
of that name. 

The Council have noted with great satisfaction that the Fritz 
Medal for the past year, which is conferred on the recommenda- 
tion of the principal engineering societies of the United States, 
was awarded to Sir William White, honorary vice-president 
of the Institution, in recognition of his services to naval archi- 
tecture, 

The Annual Gold Medal of the Institution for the past year 
has been awarded to Professor E. G. Coker for his paper on 
“ The Determination of Stresses by the Photo-elastic Method,” 
and premiums have been awarded to Mr. C. E. Inglis, M.A., 
and Mr. J. Montgomerie, B.Sc., for their respective -papers 
read at the last spring meetings. A Gold Medal of the Institu- 
tion has also been awarded to the Secretary in recognition of his 
services in organising the Jubilee Meetings. 

_It was announced that the ballot for the election 
of officers had resulted as follows :—As vice-president, 
Dr. S.J. P. Thearle; members of Council, Mr. James 
Bain, Mr. R. R. Bevis, Mr. James Brown, Sir Ben- 
Jainin Browne, Mr. D. B. Morison, Mr. J. E. Thorny- 
croft, Mr. R. Saxon White, Sir James Williamson, 
Mr. Andrew Laing, and Mr A. W. Sampson; and as 
associate members of Council, Mr. A. A. Booth, 
Marquis of Graham, and Sir Thomas Sutherland. 

The Marquis of Bristol then delivered his presi- 
dential address. 

GENTLEMEN,—Before proceeding to address some 
remarks to you as is customary on these occasions, I 
should like, in a few words, to pay a tribute of re- 














brought on by his advancing years made it impossible 
for him to continue in the old way. I shall, I feel 
sure, be voicing the feelings of all here who had the 
privilege of knowing him when I say that this Insti- 
tution has lost one of its oldest and best friends, most 
loyal of supporters, and wisest of counsellors. 

Let me now turn for a few moments to glance very 
briefly at some of the salient features of the past year 
and the present outlook. I say “ very briefly,” for 
the period under review has been a full and remark- 
able one, signalised by events of a national character 
likely to have far-reaching consequences upon our 
industrial and economic development. A year that 
has witnessed the coronation of our beloved Sovereign 
and his Queen, and their triumphal progress to the 


far-distant portions of their Empire—a year also | 


during which grave constitutional changes have taken 
place in our parliamentary form of government will 
always be remembered as an epoch-making period in 
the history of this country. 

But it is principally with the contemporary history 
of shipbuilding that we are now concerned, and here 
again we find the past year remarkable in more ways 
than one. From the state of depression and uncer- 
tainty which prevailed a short time ago we have 


experienced the full swing of the pendulum in the | 


opposite direction. The output of ships in the United 
Kingdom for 1911 has surpassed all records. 

It is true that in 1906, the previous highest on record, 
the output of merchant vessels was very slightly larger 
than during the past year, but if the construction of 
warships be taken into account the balance remains in 
favour of 1911. Compared with 1910 the figures 
(which are taken from Lloyd’s Register returns) are 
very significant :— 





ee United 1906, 1910. 1911. 

Merchant ships (gross 

tonnage) ... ... ... 1,828,343 1,143,169 1,803,844 

Warships (displacement 

tonnage) od aes 108,450 134,645 230,786 
1,936,723 1,277,814 2,034,630 


or an increase of 58 per cent. in merchant ships and 
71 per cent. in warships. After the record output of 
1906 low-water mark was reached in 1908, but then 
the tide turned once more, and the results may be 
seen in the present figures. Other countries have 
participated in this revival, and the corresponding 
figures for the world’s output are as follows :— 





World’s output. 1906. 1910. 1911. 
Merchant ships (gross 
tonnage) ... ... ... 2,919,763 1,957,853 2,650,140 
Warships (displacement 
tonnage) Jorn 362,972 ... 310,854 768,869 
3,282,735 2,268,707 3,419,009 


In the construction of warships it will be found that, 
whereas the tonnage launched in the United Kingdom 
increased during the past year from—in round num- 
bers—134,600. to 230,800, the tonnage launched 
abroad during the same period increased from 176,200 
to 538,100—a very significant feature as showing the 
large increases taking place at the present time in the 
navies of other Powers. 

It is not possible, without wearying you, to go into 
the various statistics, however interesting they are 


| to the shipbuilding community, which clearly mark the 


trend of events, but I will just quote one further com- 
parison of this kind that illustrates the remarkable 
and continued growth in the size of steamers. Of 
vessels of over 10,000 tons each launched in the 
United Kingdom during the past ten years, the aver- 
age per year between 1902 and 1910 was between six 


Notwithstanding these difficulties — difficulties 
which have beset all classes of the industrial com- 
munity—shipbuilders, as I have shown, have made 
good records in the output of their yards. But not 
in quantity alone, for great improvements have been 
made in methods of construction and propulsion. The 
steam turbine has entered upon a new stage in its 
development by the successful adaptation of gearing 
to the transmission of its power, and has thus extended 
its sphere of action. Successive improvements in 
oil engine design have overcome the principal obstacles 
which presented themselves to its use for ship pro- 
pulsion. A vast new field of usefulness is thus opened 
up for the internal combustion engine. Already the 
| Atlantic has been crossed by a vessel fitted with motor 





| engines, and numbers of other and larger ships of 
various types suited to the new means of propulsion 
are in course of construction. The rapid progress 
made in aviation by skilful improvements in engine 
design is only an illustration of the wonderful deve- 
lopments that result from fundamental improve- 
ments in propulsive engines, whether on land or sea 
or in the new realm of flight. The application of this 
engine to warship use is even more pregnant with 
possibilities than for the merchant service. Tactical 
|and strategic questions of the greatest moment are 
| involved in its use, and although in this, as in other 
| developments of warship design, commen prudence 
| enjoins a gradual progression from smaller to larger 
| types of ships, yet we may, I think, look forward in 
| the near future to changes in warship design quite as 
| remarkable as those we have witnessed during recent 
| eventful years. 

Now, if there is one aspect of ship construction 
| that is likely to interest the members of this Institu- 
| tion more than any other, I think I may safely say 
| that it is that of naval construction. For whatever 
interest the majority of you may have in merchant 
shipping—and no doubt such interests are of highest 
importance—yet every one here is dependent to a 
greater or less degree upon the efficiency of the Navy 
being maintained in peace time as the one great safe 
| guard against the perils and horrors of war. 

That the present state of H.M. Navy is in all mate- 
rial respects in a position of adequate preparedness for 
any reasonable eventuality, we have the assurance 
of the First Lord of the Admiralty in the clear and 
unequivocal statement which he made at Glasgow 
last month. Such a statement emanating from so 
high an authority will undoubtedly have far-reaching 
effects in allaying any apprehensions that may have 
been raised by the rumours of shortcomings in the 
Navy that have been circulated at various times 
during recent years. And, further, the First Lord’s 
frank pronouncements on the policy of the Govern- 
ment as regards future programmes of construction 
have made it obvious that it is the intention to main- 
| tain at whatever cost that naval supremacy on which 
| the “‘ safety, honour, and welfare ’’ of this country are 
| absolutely dependent. Mr. Churchill has told us that 

‘** Navies cannot be created or expanded in a year,” 
jand that ‘“‘ what is wanted is steady building [pro- 
| grammes] on a regular plan.” And he further sug- 
| gested that estimates covering a scope of two or more 
| years might with advantage supersede the present 

system of financial provision. No statement of 
policy on this subject could, I venture to think, be 
received with greater satisfaction by the members 
of this Institution. There is no doubt that many of 
the troubles which have in recent years arisen in the 
| shipbuilding community, and much of the expense 
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to which the taxpayers of the country have been put, 
may be traced to the vacillations and want of con- 
tinuity in successive naval programmes. A glut of 
work during one or two years, followed by a dearth of 
orders for an uncertain period, can only produce one 
result in any well-organised industry, and that result 
is a disastrous one. Skilled workers are forced into 
idleness, so that many of them go abroad, and their 
services are lost to the country. The hardships 
inflicted by the loss of situations have created in 
others those feelings of bitterness and resentment 
that have given rise to many of the troubles in the 
labour world from which we are now suffering. Nor 
are the masters free from the evil consequences of a 
“see-saw ’’ policy. Heads of firms hesitate to lay 
down the latest and best plant if their chances of 
securing orders for some years to come are remote. 
Capital itself, shy at the best of times, fears to embark 
upon extensions of business under such conditions ; 
and when the revival comes, when, as surely happens, 
more ships are required in the briefest possible time, 
to make up for those that have been postponed, 
builders have to catch up as best they can the time 
lost during the lean years. The policy now outlined 
should, if intelligently carried out, place the Navy 
above party politics, and ensure for the country a new 
system of naval construction based on sound economic 
principles. 

The estimates which have been presented to Par- 
liament have proved to bear out the forecast of 
Mr. Churchill’s earlier pronouncements. The total 
required for the ensuing year is, in round numbers, 
£44,000,000, or only a small percentage below that of 
the previous year. Moreover, we have the First 
Lord’s assurance that the present estimates will be 
further supplemented if it should turn out that the 
programmes of other Powers are increased. Of the 
above total, nearly £14,000,000 are to be spent on 
shipbuilding, of which about £12,000,000 goes towards 
the completion of ships already in hand, and about 
-2,000,000 to new construction. The latter com- 
prises four large armoured ships, eight light armoured 
cruisers, twenty destroyers, and a number of sub- 
marines and auxiliary craft. These proposals cannot 
but commend themselves to all those who, irrespec- 
tive of party leanings, have been striving to ensure 
that adequate provision should be made for dealing 
with a situation in regard to which some uncertainty 
had arisen. It is essential that no misunderstanding 
should exist either at home or abroad as to the nation’s 
intention of maintaining its naval defences at such a 
standard as would ensure confidence in its ability 
to uphold British prestige in the eyes of the world, 
and safeguard her commercial interests in every 
quarter of the globe. It is to be hoped that the 
present naval estimates may fulfil that aspiration, 
and it is for those who have charge of these votes in 
their passage through Parliament to carry forward, 
undeterred by the clamouring of noisy factions, the 
great work of national defence which has been 
entrusted to their care. 

In opening this fifty-third session of the Institu- 
tion’s proceedings, I cannot help feeling that we are 
entering upon a new chapter in its history, and in 
that of the art of shipbuilding. The jubilee, which 
. was so successfully celebrated last summer, marked 
the close of a period unparalleled in the history of 
naval architecture for the richness of its discoveries, 
and the rapidity of its progress from old to new con- 
ditions. But, however remarkable have been the 
changes which many of you have witnessed during 
your lifetime, everything points to the immediate 
future as being a time of equal if not greater progress 
in the domain of this branch of science. Everything 
that theory can do to aid practice, or to carry on 
research work upon useful lines, is now at the com- 
mand of those engaged in developing our knowledge 
and our resources. Funds have been liberally pro- 
vided by Government and public individuals, and 
more will doubtless be forthcoming as the needs 
become greater. Keen competition among manu- 
facturers stimulates fresh efforts to improve methods 
and quality of production, and towards providing 
more efficient materials, the use of which the designer 
is not slow to take advantage of. Technical educa- 
tion is now available at innumerable centres through- 
out the country, so that the artisan of to-day is as 
well equipped for furthering the cause of progress 
as was the captain of industry of a generation ago. 
Where one man with special knowledge could then 
be obtained, many are now available. The result 
upon the world’s production is cumulative, and we 
find the “speeding-up”’ process in full swing in 
every branch of industry. The present high cost 
of raw materials and labour, and the continual unrest 
in the ranks of the workers, alone militate against 
an even greater expansion, but the laws of supply 
and demand are inexorable, and whatever artificial 
harriers may be raised to stem the tide in one direc- 
tion or another, Nature must sooner or later re-assert 
her laws and restore the flow of trade to that channel 
whose bed has been dug deepest and straightest, 
and whose banks have been protected by the best 
and most lasting materials. The shipbuilding in- 
dustry is, as I have already shown, full of activity, 
and had it not been for the disastrous coal strike 
which has suddenly arrested the industrial life of 
the nation, we should doubtless be now entering upon 
a period of exceptional prosperity. The notable 
improvements in structural design and methods of 





propulsion] which have been made within recent 
years show that there is no falling off in the com- 
petence of our designers or the skill of our engineers. 
Advantage has in many cases been taken of the 
slack times through which we have recently passed 
to improve the means of production by scrapping 
the obsolete and laying down plant of an up-to-date 
character. Government departments have profited 
by the incentive given to the private firms to improve 
their conditions, and the Royal dockyards have shown 
repeatedly that in excellence of workmanship and 
rapidity of execution they have nothing to fear in 
comparison with private establishments. To anyone 
conversant with the difficulties of organising State 
Departments—subject as they are to parliamentary 
control—upon a basis of commercial efficiency, 
such a result is highly gratifying, and speaks volumes 
for the ability and energy of those who direct and 
manage this great national industry. This Institu- 
tion may justly take pride in ranking so many of 
these responsible officials among its most valued 
members. Such reflections need in nowise be taken 
in a spirit of overweening confidence. The future 
requires of us even more than the past has obtained. 
The conditions under which the world’s work is done, 
while improving in some respects, are becoming 
every year more exacting in others. A_ higher 
standard of efficiency is demanded of each and every 
branch of industry. Science lights the lamp of 
human progress, and commerce and industry follow 
in the paths that are thus lit up. The work which 
Institutions such as ours have set themselves to do 
will have far-reaching consequences upon the welfare 
of succeeding generations. Every problem whose 
solution is recorded in the pages of our “ Trans- 
actions ’’ constitutes another rivet in the intellectual 
structure which we are engaged in erecting. It is 
only by continual effort that the high standard once 
set can be maintained, and that the work of one 
generation can be made to bear fruit for posterity. 


The first paper taken was one by Admiral Sir 
Reginald Custance, K.C.B., K.C.M.G., C.V.O., Asso- 
ciate, on “‘Some Military Principles which Bear on War- 
ship Design.” It isan extremely interesting paper, but 
far more so to the naval officer than to the constructor 
or engineer, and we feel ourselves constrained to give 
only two extracts from it. 


At the Nebogatoff court martial a constructor, who had been 
present on board the Orel during the battle of Tsu Shima, 
stated that his ship was struck by forty-two 12in. shells, and that 
fifteen of these hit within a period of twenty minutes towards 
the end of the day. Comparing the effect produced by 12in. 
and 6in. shell known to have burst, we find that at Tsu Shima 
eleven 12im. are said to have averaged thirteen casualties, 
while eight 6in. yielded seven each, as against twelve and 
thirteen respectively for a less number of each on August 10th 
In the first-named action all the shells are believed to have been 
high explosive ; in the last-named there is some doubt as to 
whether all were so charged. The figures must not be pressed 
for more than they are worth. They point to the necessity 
for caution in accepting current doctrines and to the need for 
inquiry ; they seem to indicate that the larger gun has been 
unduly magnified in the recent past. In a peace experiment 
the shell is usually made to hit exactly on the right spot. The 
difficulty of placing it there in battle is forgotten. Men shake 
their heads at the awe-inspiring sight of the effect produced by 
the large shell, and pass by that due to the small one. They 
forget that the most effective way to beat the enemy is to disable 
his personnel and to silence his guns. The war facts quoted 
seem to indicate that the smaller gun is by no means to be 
neglected as an instrument for this purpose. The effect pro- 
duced depends not only on the size of the projectile, but on 
the place where it hits. An 8in. shell disabled upwards of 
seventy men in the Iwate at Ulsan, and a 6-pounder disabled 
a 10in. gun on board the Peresvyet on August 10th. A small 
shell on the right spot is more effective than a large shell on the 
wrong one, but to discover and much more to hit the right 
spot in action is difficult. Again, the facts show that it is a 
mistake to compare the gun power of ships by the total weights 
of their respective broadsides. To do so is to assume that on 
the average an 850 Ib. 12in. shell will damage the fighting effi- 
ciency of the ship as much as will eight 100 1b. Gin. Such an 
assumption seems not to be true. When the guns in ships of 
the line were all about the same size, the method was legitimate, 
but surely it is so no longer. Are not the numbers and sizes 
of the guns carried the best and only safe standard of com- 
parison ? 

It is suggested that a ship of the line should be armed with 
two natures of guns, and that a careful balance should be main- 
tained between the numbers and the sizes of both natures. 
On the one hand, the numbers must provide a sufficient volume 
of fire at ‘‘ decisive ranges,’ while the sizes must be such as 
will not only provide against being outranged at long distances 
but will also maintain ascendency over the armour. The best 
armed fleet will be that which carries the largest numbers of 
the smallest guns which will do the work. 

Guns, armour and speed have hitherto been separately dis- 
cussed. It may be well to conclude by bringing them together 
in a concrete form. Take two modern typical ships of the line, 
A and B, of about the same displacement, whose battle speeds 
may be taken as 17 and 22 knots respectively, and whose weights 
are distributed thus :— 

Per cent. 
Difference between 
n 


A B 
Per cent. of Per cent. of 





weight. weight. d 
Hull eo! Ue * SA + 2.5 
Armour : 28.0 19.2 8.8 
Machinery .. 11.5 19.3 - 7.8 
Coal wa 5.0 5.8 + 0.8 
Armament... 17.3 14.7 2.6 
Equipment 3.6 3.9 0.3 
100 100 


Weight has been transferred from armour and armament in 
A to the other elements in B to give increased speed, which, 
as has been shown, yields no adequato tactical, or strategical,* 
return. <A’s armour has no great fighting value, since it is 
limited in area to one-third of the vertical target presented, and 
is all easily perforable by the 12in. gun up to 8000 yards, and 
as to three-fourths of it by the 9.2in. gun up to 7000 yards, 
and by the 12in. up to extreme ranges. Thus, that given up 
by B may reasonably be held to be no real loss. ‘That left to B 
being thinner and perforable by the 9. 2in. gun’up to 8000 yards, 
must confer even less fighting advantage, and might be even 
still more reduced if a gain could be shown in other directions. 
In fact, both ships carry weight—in the one case of armour, 
in the other of armour and machinery—which gives a doubtful 


* See “Naval Policy,” by Barfleur. 








return in battle. If this weight were not carried, they would 
be smaller and less costly, but for one obstacle—the armament, 

The size of a ship depends largely on the length of the 
battery, which turns on the number, size and disposition of 
the guns. Large guns in any number, especially when mounted 
on the centre line, mean a long and therefore a large ship. A, 
has been shown, there is reason to doubt whether batteries of 
comparatively few large guns form the most effective armament, 
Any reduction in the size or change in the disposition of the 
guns will probably re-act on the size of the ship. 

May it be that changes in the size and distribution of the 
guns in the direction indicated and the reduction to a minimun 
of armour—which is all now perforable—may check the growth 
in the size of ships and even reduce the present dimensions + 

Admiral C. C. Fitzgerald, in opening the discussion, 
said that the paper appeared to be opposed to opinions 
which were almost universally accepted by naval 
officers in reference to guns, armour, speed and fighting 
ranges. It was properly stated at the beginning 
of the paper that weapons governed tactics, but the 
author only dealt with the gun. Granting that the 
ram was obsolete under modern conditions, there 
was still the torpedo, and he failed to see how questions 
of tactics and decisive ranges could be discussed 
and the torpedo be ignored, the latest form of that 
weapon having an effective range of 7000 yards. 
The fear of torpedo attack must have a great influence 
upon the effective ranges at which an enemy would 
be engaged. Then, with regard to speed, the author 
appeared to consider superior speed as of small tactical 
value. He could nat agree with that conclusion. 
Clearly in such a case as an admiral wishing to post- 
pone an engagement or to engage upon his own terms 
superior speed would enable him, in the event of in- 
feriority of ships, to hold off until support reached him. 
There were other advantages associated with a 
superiority in speed. It had to be recognised 
that in naval circles they had always had “ little 
shippers.” Lord Brassey was a most determined 
advocate of the little ship, and expressed a prefer- 
ence for three ships of the “‘ Hero” class over two 
of the “ Collingwood ”’ type. The idea of dispersing 
forces in smaller ships was against the teaching of 
history. He personally could not believe that there 
would be any return to the little ship. The big ship 
would always beat the little one in practice whatever 
argument might be founded on fable. Nor did he 
believe in the reduction of armour. It was true that 
the conditions which might govern future naval 
battles were all guesswork, but on the present occa- 
sion the guess made was probably very wide of the 
mark. 

Mr. Arthur Pollen said that the contribution of 
Sir Reginald Custance might prove to be an epoch- 
making paper. The point to be noted was that with 
more guns, which was the real equivalent of lower 
speed and less armour, it would be possible to make 
more hits at an enemy in a given space of time. 
That was the best answer to the argument in favour 
of such armour protection and such speed as would 
prolong the life of the ship. It was more important 
to strengthen the attack than the defence. Ship 
armour was not a naval, it was not even a British 
invention ; its adoption was, for all practical purposes, 
the work of Napoleon III. In spite of all that had 
happened, and the development of means of attack, 
in various directions, the only weapon of precision 
was still the gun. Sir Reginald Custance took the 
view that guns had got too big and ranges too long. 
He personally would like to emphasise the added 
value of marksmanship under the modern conditions 
of a few big guns. The encouragement of marks- 
manship was, indeed, the most hopeful element in 
the war system. 

Admiral of the Fleet Sir Gerard Noel said that the 
author must expect his views to receive criticism, 
as it was proverbial that naval officers never could 
be found to agree. Sir Reginald Custance had put 
forward some carefully considered opinions. It 
was sound reasoning to endeavour to make the great- 
est number of hits in the shortest time, and he had 
always been in favour of a secondary battery on that 
account. He did not think that parallel lines could 
always be relied upon as the tactics to be adopted. 
With regard to gunnery, it was necessary to bring 
gunnery to that point of perfection when hits could 
be made while the ship was turning and manceuvring. 
An important problem was the protection of the vital 
parts of the ship, including the conning tower, and 
he did not think that either officers or men would 
be disposed to accept a proposal to take a ship 
into action without that necessary protection. He 
had always been opposed to the increase of speed in 
battleships during recent years. 

Mr. W. H. Whiting said that while a glance at this 
paper sufficed to show what importance it possessed, 
one could not study it without being struck more and 
more with its great scope and significance. He wished 
to add, with all deliberation, that after having spent 
a good many years of his life on work which that 
paper was designed to give direction to, and consist- 
ency to, there was not a paragraph which was off the 
mark, or which had not a direct practical bearing at 
the present moment. There were many points which 
he should like to discuss, but the same considerations 
which led Admiral Custance to pass lightly over 
important points must impose similar restraint on 
the discussion. But with regard to one question, 
Admiral Custance might perhaps be willing to amplify 
and add to what he said in the paper. He referred 
to the value of increased speed in a certain definite 
and limited case, which was of great practical as well 
as speculative interest, Speaking of the general ques- 
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tion, Admiral Custance said that increased ‘speed 
yielded no adequate strategical or tactical return. 
‘that was an opinion of the greatest importance and 
weight. He wished to ask Sir Reginald Custance as 
to a possible application of this principle. During 
the last few years there had been a striking difference 
of view, apparent to the most casual observer, dis- 
played by leading naval authorities in various coun- 
tries, as to the advantages or otherwise of building, 
at the same time and apparently for service in the 
same fleet, vessels of the first class, differing widely 
in speed and in military qualities. Some navies 
were less consistent than others, but there were, 
proadly speaking, on the one hand, navies whose 
battle fleets were practically homogeneous as to 
speed, and whose individual ships differed but slowly 
from year to year with the gradual progress of mechani- 
cal sciences, and, on the other hand, navies which 
steadily built a small but appreciable proportion of 
vessels of approximately the same cost as the bulk 
of the fleet, but in which the guns and armour were 
reduced in order to get an increase of about 25 per 
cent. in speed. The way in which this specialisation 
was effected was very curious, and might be thought 
significant. ‘The change was not made for all the 
ships of the fleet, but only for afew. There was not a 
general challenge of the principle of that paper. Nor 
was it the case that while maintaining the general 
standard of guns and armour the speed was increased 
at a commensurate cost. The change was made in 
the form of diminishing the military qualities of those 
ships to obtain greater speed. The question he 
wished to put was whether in the opinion of Admiral 
Custance an increased speed in one part of a fleet 
might, in his view, have a tactical advantage which, 
as he understood, he denied to a fleet as a whole ? 

Captain Mark Kerr said that he was in a position 
to refer to experience in naval service which would 
throw some light on the situation. He had been told 
by a very distinguished foreign officer that the effects 
of one 12in. high explosive shell would seriously 
affect any modern warship, and a naval attaché who 
was in a modern naval engagement said that the 
effects of two 12in. shells which struck a ship which 
he was in had even staggered the Japanese. In 
recent battle practice commencing at 15,000 yards 
with an inside range of 11,000 yards one ship made 
15 per cent. of hits. With regard to armour on the 
water line, an advantage of the retention of armour 
was to make those who wanted to pierce it use a shell 
which was less dangerous to a battleship as a whole. 
It should be borne in mind with reference to what was 
stated in the paper that the turning of a ship end on 
at a distance of 8000 yards increased the height of the 
target four times, and it was the height and not the 
width that mattered. The question of torpedo attack 
had been raised, and he would point outthat the modern 
longe-range torpedo would carry 12,000 yards, and 
the modern formation of half ship and half water in 
battle line had certainly increased the risk of torpedo 
attack. It was well to emphasise that torpedos and 
mines exercised a great moral and material effect, 
and he would remind the Conference that no Japanese 
battleship was lost during the recent war except by 
mine attack. The point to be borne in mind in con- 
nection with the big gun was that the effect of one 
12in. high explosive shell was that of one hundred 
6in. shells. 

Sir William White said the great value of the paper 
was its admirable summary of facts, but it was 
only one part of the task which had been under- 
taken by Sir Reginald Custance. In the main, he 
was inclined to agree with much of the conclusions 
reached by Sir Reginald, and he had given his reasons 
for holding that opinion on a former occasion. In 
his judgment it was a very important thing not to 
make a plunge upon a single doctrine. Captair: Kerr 
had referred to the great value of high explosives in 
shells of large calibre, and he quoted the experience 
of those who had been in naval engagements ; but 
what was equally impressive, and what had not been 
stated, was the destructive effect of the fire of the 
smaller guns in creating demoralisation. It seemed 
to him that it was desirable to secure on board a 
warship every means of attack which could be used 
with effect, and if that were so the desirability of 
secondary armaments could not be disputed. Turn- 
ing to the question of defence, it was extremely diffi- 
cult to lay down a rule as to the minimum thickness 
of armour which could reasonably be used on ships 
of war. After considerable thought on the subject 
and collecting experimental evidence—and he thought 
he had probably seen more armour plates fired at 
than any man living—he came to the conclusion 
that the minimum thickness which could safely be 
adopted was such as would resist the attack of the 
argest quick-firing guns at practically any range. 
Reference should also be made to the horizontal 
rotection which should be given to a warship, 
s a great danger arose from the large area of deck 
«sposed under modern conditions. He believed that 
eval officers would benefit enormously from the work 
which the author had carried out. 

Admiral Sir Reginald Custance, in a brief reply 
4, on the discussion, said that Mr. Whiting had raised 
the somewhat important question of the difference 
in speed between different, ships forming a squadron. 
It seemed to him that if three of twelve ships were to 


speed. It had to be taken into account that even 
in ships designed to possess the same speed, some 
would be slower and some faster than the average, 
and that any advantages which might follow on 
difference of speed were naturally obtained in that 
way in a sufficient degree for all practical purposes, 
assuming, as he thought should be assumed, that the 
condition of parallel lines must be reached eventually. 
The object of his paper had been to endeavour to 
bring the naval architect and naval officer closer 
together. 

Lord Bristol, in proposing a vote of thanks to the 
author, said that what Great Britain wanted, irrespec- 
tive of cost, was a warship which had a superior 
armament, better speed, better protection than those 
of other nations, and he looked to the naval architect 
in conjunction with the naval officer to put those 
ideas into being. 

The second paper taken was that “On Turning 
Circles,’ by Professor W. Hovgaard, which was pre- 
sented by Professor J. J. Welch, in the absence of the 
author. = 

This paper contains an analysis of a number of 
turning trials, on the basis of which it is attempted 
to establish the equations of motion for the final 
turning circle, and to give formule and coefficients 
for. an a priort determination of the diameter of 
this circle. The problem in its complete form is 
one of extreme complexity, and the author has limited 
the analysis essentially to the simple case of steady 
motion in a circle with the rudder at or near its 
maximum angle. The paper contains a careful 
mathematical investigation into the question of 
the effect of the rudder and the engines, and is 
accompanied by a number of elaborate tables. 

Mr. G. 8S. Baker said that Professor Hovgaard 
had carried out an invaluable investigation. First, 
with reference to the equations of motion given on 
page 6, a comprehensive term X was used to take 
account of all the hydraulic pressures other 
than a calculated pressure P acting upon the rudder. 
This term, so long as the experiments were made 
under the same conditions, would vary in the analysis 
in a more or less systematic manner, but as soon as 
the equations were applied to special cases it became 
necessary closely to inquire into the factors making 
up this value X. Now, one of the very considerable 
factors which went towards the make-up of X was 
the pressure on the deadwood due to the rudder. 
If the screws were working in front of the rudder, the 
deadwood effect must be largely confined to that part 
of the ship between the rudder and propeller, and 
replaced by a suction effect on the fore side of the 
screw. If the outer screw only was working, the 
deadwood effect had full play on the ship’s side, 
and was aided by the screw suction on the outside, 
and the rudder action was better in the latter case, 
and not weaker, as was stated in the paper. 

Professor J. J. Welch said that this was an extremely 
interesting paper on a complex subject, and Pro- 
fessor Hovgaard was fortunate in having placed at 
his disposal, by the Danish and United States Govern- 
ments, sucha mass of carefully recorded data for 
the purposes of his analysis. The analysis brought 
out the fact that the dominant forces operating 
during turning were the resultant hydraulic resist- 
ance and the centrifugal force, the rudder pressure 
and propeller thrusts being comparatively small. 
It might be noticed that his estimate for battleship 
A for the two first-named agreed very well indeed 
with that for a 15,000-ton battleship given by Sir 
Philip Watts in his ‘‘Encyclopedia Britannica’’ article. 
Perhaps the most interesting part of the paper was 
that dealing with certain special cases. With one 
propeller only at work and rudder amidships he found 
that the effective turning moment was very much 
greater than could be directly attributed to the 
thrust of the propeller, the difference being accounted 
for by suction of the propeller, which induced 
a lateral thrust on the opposite side, and so assisted 
the turning movement. It was this lateral thrust 
which accounted for the fact that the ship turned 
in a smaller circle when the outer propeller only was 
working than when both were in use, despite the fact 
that the rudder action was found to be much weaker 
in the former case, and that the propeller turning 
moment was small. 

Dr. T. E. Stanton presented his paper, “‘ The 
Law of Comparison for Surface Friction and Eddy- 
making Resistance in Fluids,’ which we reproduce 
on page 324. 

Mr. R. E. Froude, in a written communication, 
said that Dr. Stanton had done well to draw attention 
to the proposition defining the condition of ‘ simi- 
larity’ relative to the viscosity effects involved in 
fluid resistance. It was one of fundamental scientific 
importance, and had a most fruitful practical applica- 
tion to many hydrodynamic problems and experi- 
ments. For use in the ordinary run of ship model 
experiments and the like, it was, however, practically 








out of court. For similarity in respect of viscous 
action the speed had to be inversely as the dimension ; 
| consequently, in order to represent the case of a 
| submarine proceeding submerged at 10 knots, the 
| model, if on a scale of one-tenth full size, would have 
| to be driven at 100 knots! One important advantage 
of the system of tank model experiments was found 


| to lie in the reduced speed at which the phenomena | 
be given a higher speed, that would mean a sacrifice | were to be observed ; but to realise this advantage | tions had been made. 
| of armour and guns in order to obtain that extra | under viscous-similarity conditions, it would be | by any variations in speed due to starting. 





| mena being only very noticeable at low speeds. 





necessary to use models of more than full size. In 
view of such considerations as these, the prominence 
which the law of viscous similarity had acquired 
might lead not a few to mistrust ship model experi- 
ments altogether. It was therefore timely to point 
out, and that with some emphasis, that at any rate 
within the field of experiment which normally con- 
cerned the naval architect, this viscous-similarity 
law played quite a subordinate part. It was relevant 
to observe that thé comparative figures for the two 
models, satisfactory as they were for the purpose 
with which they were given, afforded no proof of 
the need for taking the v / similarity law into account. 
They afforded, indeed, experimental proof that, 
within the duly noticed limits of error, the resistances 
of twe similar bodies are the same when vl is the 
same for both. The variation of k& in terms of vl, 
in the equation for R in Dr. Stanton’s paper was, of 
course, what was purported to be provided for by 
the frankly empirical treatment of the reputed surface 
friction element of resistance. Whether the time 
had not come for attempting to put this operation 
on a wider, more scientific, and less conventional 
basis, was a question which had often arisen; but 
it must be borne in mind that, in practice, constancy 
of method was generally more important, than ideal 
exactness. Moreover, the complete problem was 
far more complex and, at present, indefinite, than 
the very simple and innocent-looking equations in 
Dr. Stanton’s lucid paper might naturally suggest to 
the uninitiated. 

Mr. G. S. Baker said that Dr. Stanton’s paper was 
one which marked a definite advance in the know- 
ledge of hydrodynamics, and was particularly interest - 
ing to those at thé Froude Tank, because of the applica- 
tion of that law to water model experiments. Dr. 
Stanton had shown that the law held fairly closely 
for a submerged ship-shape form. Although the 
law so far appeared to have little application, it 
would be possible by its use to obtain, as was suggested 
in Dr. Stanton’s paper, the absolute value of the 
wave-making resistance of a model from results 
obtained on the full-sized ship; that was, working 
from ship to model instead of the usual method from 
model to ship. The latter would need to be moored 
in a tidal current of low veiocity, and the pull and tide 
measured. A 250ft. ship in a -5 knot tide would 
correspond to a speed of 10 knots for ‘a 12-5ft. model, 
and this was quite a rational speed and size for 
experiment, and there could be no real doubt about 
the ship having no wave-making resistance. 

The last paper taken at Wednesday’s meeting was 
that by Mr. G. 8S. Baker, ‘‘ Description of the William 
Froude National Tank, Part III.,’’ which will be given 
in a future issue. 

Professor A. B. Henderson, in opening the discus- 
sion, referred to the difficulty of obtaining uniform 
speed, and said that trouble arose in this respect even 
during a single revolution of the drum. He had 
given up the method in his work which was being 
tried by Mr. Baker, and had increased the friction 
enormously, the object being to drown the resistance in 
a very much bigger resistance and put on a towing force 
of several hundred pounds. 

Professor W. S. Abell was of opinion that the small 
tank would not give reliable results at low speeds. 
The difficulties of experimenting with smail models 
were such that it was useless to attempt to carry out 
experiments at speeds which would represent those 
required for actual ship work. 

Sir Charles Parsons said that his experience was 
that 3ft. models gave very accurate results. He was 
speaking of experiments made in connection with 
the Turbinia. Some years afterwards when the 
model was tested in the tank at Haslar the results 
agreed within 3 per cent., although it was a somewhat 
primitive apparatus. 

Sir John Thornycroft said that since 1908 he had 
been experimenting with an apparatus similar to that 
described in the paper, and was much interested in 
small tank work. It appeared to him that the tank 
of the National Physical Laboratory had not been 
working a sufficient length of time to find out the 
causes of‘the trouble referred to in the paper. There 
was one difficulty at low velocities resulting from 
capillary wave effects, but that did not affect the 
problem et higher speeds, and above the critical 
point experiments with small models ought to lead 
to useful results. 

Mr. Sydney Barnaby said the tank which Sir John 
Thornycroft had used had the same section as the 
National tank, and models of the same size had been 
used, but a shorter run had been employed. It was 
only necessary to measure constant speed over a short 
period of time to obtain accurate results, and Sir John 
Thornycroft had arranged the details of his system in 
the manner necessary for fairly accurate work. 

Mr. Baker, in replying to the discussion, said the 
impression which appeared to have gained ground that 
the small tank was not useful for obtaining results in 
full-sized models was not to be drawn from the 
paper, as he had made a statement to the contrary 
effect. He had pointed out the reasons why the tank 
was useful for high-speed work, the disturbing phenc- 
With 
regard to the criticism of the apparatus employed, 
the arrangement worked very well on the whole, but 
in the light of experience one or two modifica- 
The figures were not affected 
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THE “TILTOMETER” CHEMICAL INJECTOR. 


AN apparatus, the purpose of which is to add any desired | 
quantity of a chemical reagent to a stream of liquid, 
and to continue to supply by automatic means the same | 
proportion, notwithstanding any change which may take | 
place in the rate of flow of the liquid to which the reagent 
is to be added, is being put on the market by George Kent, 
Limited, of High Holborn, W.C. 

The apparatus. was primarily 
treatment of very large quantities 


designed for the 
of water—such, 


Solution of Reagent 














same thing—as the need for economy becomes more 
evident. It is not, however, noticeable that the efticiency 
of the purifying operation is reduced in any degree com- 
mensurate with the saving effected. 

By means of the automatic apparatus about to be 
described the best proportion of reagent to be added to 
the liquid to be treated can be adjusted, and when once 


determined is maintained constant, although the voliime 
| of the latter may vary. 


Thus, by the employment of 
of this apparatus there can be avoided both the loss 
and damage arising from an excessive use .of chemicals, 
and also the expense due to the skilled supervision which 
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Fig. 1—DIAGRAMMATIC SKETCH OF THE ARRANGEMENT OF THE TILTOMETER 
for instanoe, as a town’s supply—during its purifica- | would be necessary to preserve a fixed proportion during 
tion by means of aluminoferric or other precipi- | changes in the rate of flow. 


tating or softening agent, but it is equally adaptable 
for the introduction of similar agents into sewage or 
trade wastes. It can also be constructed on a small 
scale so as to be used by such industrial establishments 
as are under an obligation to purify their effluents before 
discharging them into streams or public sewers. 

In many cases the application of such reagents has 
hitherto been effected in a purely empirical manrer, 
the main object being to ensure the addition of a sufficient 














Fig. 2-TILTOMETER AND VENTURI 


PIPE 


quantity, so that under any circumstances the degree of 
purity fixed as a required standard shall be attained. | 
The practical effect of this is that not infrequently a great 
excess of such reagents is employed, the resulting expendi- 
ture and other drawbacks being regarded as necessary 
evils. This is illustrated by the great divergence between 
the proportion of reagent to treated liquid considered | 
necessary in various purification works. Lime for sewage 
treatment varies, for instance, from 4 to 30 grains per | 
gallon, and as a general rule it may be stated that the | 
proportion becomes smaller as the quantity of liquid | 
to be treated becomes larger, or—what amounts to the | 


The apparatus consists essentially of two parts. The 


first, which is actuated by the rate of flow of the liquid | 


to be treated, so adjusts the other as to enable it to pass 
into that liquid the required proportion of a solution of 
the reagent. Any change in the flow of the liquid is 
therefore at once productive of a proportionate change 
in the flow of the reagent, and thus over any length of 
time the quantity of reagent admitted must be propor- 
tionate to the quantity of liquid which has flowed in the 
same time. 

The nature and mode of action of the apparatus will 
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| lowed by a reduction of pressure in the neck compared 
with that in the remainder of the pipe. 

To enable this change of pressure to be utilised as a 
| motive power for actuating the movable portion of the 
apparatus, pipe connections are made between the 
Venturi tube, both at the point where its diameter is 
smallest and also where it is the greatest, one to each 
of the two vertical pipes marked respectively B and (' 
in the diagram. The liquid, when the apparatus is at 
work, will stand in these two pipes at levels depending 
upon the respective velocities of flow in the two portions 
of the Venturi tube, and the difference of these two 
| levels will be a measure of the quantity of liquid passing. 
| The second portion of the apparatus consists of a lever 
| D balanced upon a fulcrum E, at a point midway between 

the two vertical pipes and slightly above their upper ends. 
| From the ends of this lever there are suspended cylin 

drical bodies, termed displacers, F and G, made of some 
material heavier than water—such, for example, as cast 
iron—which are free to move up and down in the vertical 
| pipes, and are of such a length as to be partly submerged 
whatever may be the level of the water in these pipes ; 
the lower part of the apparatus must therefore be sct 
at a level lower than that of the purification tank. 

By the displacing action of these cylinders the lever 
is always made to take up a position of equilibrium what 
ever may be the levels, absolute or relative, of the water 
in the vertical pipes, and this position will be unchanged 
during any variations of water level which may be due to 
the filling up of the purification tank, but will be at onc: 
varied by any relative change of level of the water in the 
two vertical pipes due to a variation in the rate of flow 

| through the Venturi tube. 

The position of the displacers relative to the lever i 
so adjusted that the latter is tilted into its extreme o1 
zero position when the height of the two water column: 
is equal, that is, when no water is passing through thx 
Venturi tube. Under such circumstances the apparatus 
is so set as to be inoperative, and no reagent can enter 
the purification tank. This is the case when the appa 
ratus is as illustrated in Fig. 1. As shown_in the draw 
ing, the standing level of the water in the vessels B and C 
is considerably below that of the level of the crude liquid, 
and it might be thought that the liquid would overflow 
them. It is to be understood, however, that the drawing 
is only diagrammatic, and that the crude liquid tank 
might be a long way away from the apparatus and the 
treated liquid tank, so that the level in the former might 
be practically on the hydraulic gradient. 
| As soon as any liquid passes through the Venturi tulx 
the balance of the lever is disturbed. The water level 
falls in both the vertical pipes, but more in C than in B, 
an extreme case being shown by the dotted lines. Conse 
quently the liquid will be withdrawn unequally from the two 
displacers, and the unbuoyed weight of one will be greater 
than that of the other. Thus one will fall and the other 
will rise until equilibrium is re-established, this move 
ment being accompanied by a corresponding movement of 
the lever. 

It is by this movement of the lever that the admission 
of the reagent is regulated, the means for effecting this 
admission being as follows :—A cylindrical vessel H_ is 
mounted horizontally upon the lever with its axis coincid 
ing with the pivot upon which the lever turns. This 
cylinder has an open slit in the top side, through which it 
is fed with solution of a constant strength by means of 
a valve, actuated by a float, which maintains the level 
of the solution within the cylinder always constant. 

A spout J with a small orifice at the end projects from 
the circumference of the vessel, and the zero position of 
the lever is so adjusted, by means of the turnbuckle K, 
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Fig. 3--DETAILS OF REAGENT FEEDING MECHANISM 


be made clear by the following description, aided by refer- 
ence to the accompanying diagram, Fig. 1. The whole 
of the liquid to be treated is made to pass, under a slight 
pressure, through a line of piping between the reservoir 
or tank from which it is discharged in its crude condition 
into that in which the purification has to be effected. 
One portion of this pipe consists of a Venturi tube 
—see A on diagram—that is to say, one that has a neck 
or constriction at one point—which may be about one- 
half of the diameter of the main portion. , This neck merges 
by gradual and properly proportioned taper pieces into the 
full diameter of the pipe. 

If, then, a flow of water is passing along such a pipe 
the velocity through the neck will be greater than in the 
full-sized portion, and the loss of head which corresponds 
to every increase in the velocity of the fluid will be fol- 


| that when there is no flow through the Venturi tube the 
lower edge of this orifice is just above the water level 
in the cylindrical vessel. There is therefore no discharge 
of solution under such circumstances, but the apparatus 
| is ready to commence discharging when any disturbance, 
| however slight, of the water levels in the two vertical 
tubes occurs, owing to a flow of liquid through the main. 
| The solution thus discharged from the spout falls into the 
cup L fitted with a pipe which conveys it to the down- 
| stream end of the Venturi tube or some other place where 
| it will at once mix with the body of liquid to be treated. 
| The exact maintenance by this apparatus of a fixed 
| proportion between the volumes of solution and liquid 
is due to the fact that the vertical distance moved through 
by the orifice J must always be a fixed proportion of the 
' difference of the vertical movements of the two water 

















— 
~ 


pared 


l as a 
f the 
» the 
ter is 
» each 
and ( 
is at 
nding 
rtions 
> two 
ssing, 
lever 
tween 
ends, 
eylin 
some 
3 Cast 
rtical 
ergec 
pes ; 
Ce SLL 


lever 
what 
water 
niged 
ue to 
one 
n the 
flow 


er j 
1w Ol 
umn 
1 the 
ratus 
enter 
ppa 
raw 
nd ( 
quid, 
flow 
wing 
tank 
the 
ight 


tube 
level 
n B, 
nse 
two 
ater 
ther 
ove 
it of 


sion 
this 
1 is 
cid 
This 
h it 
s of 


vel 


Pom 
» of 


K, 


* 
e 











Marcu 29, 1912 


THE ENGINEER 








RAILWAY ACCIDENT 





NEAR SASK 


ATOON, 


CANADA 











levels in the vertical tubes B and C. That is to say, 
the factor determining the flow of solution is itself deter- 
mined by the flow of the liquid to be treated. 
Theoretically, therefore, the accuracy of the apparatus 
would be perfect if it were possible to avoid certain errors 
connected with the ** Venturi effect ’ and with the passage 
of water through an orifice. These, however, can be so 
nearly neutralised that the practical error under the most 
extreme conditions of working does not, we understand, 
exceed 1% per cent. This figure has been determined 
by tests upon a large apparatus, constructed by G. Kent, 
Limited, and substantially the same as that shown on 
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Fig. 4 DETAILS OF ADJUSTABLE ORIFICE 


the diagram we give, careful tests having been made with 
the following results : 
(lullons per Hour. 





Water. Chemical. Per cent. 
Re = 9 on, 3.09 
1820 52 9 3.04 
1820... P eens ae 3.14 
2390 73.7 3.08 


It will be seen from the last column that the variation 
in the percentage above or below the mean only amounts 
to that above stated, and the apparatus may be taken as 
sufficiently accurate for all practical purposes. 

To ensure accuracy and uniformity in the amount of 
reagent admitted, it has been found best to work with a 


solution of invariable strength and to adopt such a size | 


of orifice as will give with the standard strength of solu- 
tion the required amount of reagent. These elements 
having been once determined will be invariable, and the 


apparatus will therefore work without further adjust- | 


ment so long as the same percentage of solution is re- | 4 respectively. 
It may, however, in | preceding column were obtained with three diffferent 


quired to be added to the liquid. 
some cases be desirable to vary the proportion between 
the solution and the liquid to be treated. Such a case 
occurs when a liquid has to be dealt with, the degree of | 
impurity of which varies from day to day, as is the case 
with the water from a river subject to floods. Here a 
solution of uniform strength would also be used, as the | 
change of quantity of reagent can be most rapidly and | 
easily effected by varying the size of the orifice, which 
would be changed from time to time as might be determined | 
by a simple test of the opacity of the water taken as occa- | 
sion might require. This variation can be brought about 
by revolving the box to which the spout J is fixed. The 
box has in its periphery orifices of different sizes which 
can as required be made to communicate with the spout J. 
To give a practical example of the apparatus which has 
been described, a case may be imagined where a flow 
varying from zero up to 1000 gallons per hour requires 
to be treated by means of 7 grains per gallon of alumino- 
ferric. Here the Venturi tube would have a diameter 
of 4in. and a throat of 2in. The difference of level of 
liquid in the vertical pipes B and C would be about 2ft., 
and the maximum head upon the orifice J would be 12in. 
The strength of the solution would be 1 to 70, or} 
1000 grains to the gallon. Therefore, if the solution 
were added in the proportion of 1 to 1000 of the liquid to 
be treated, the amount of aluminoferric introduced 
would be 1 grain per gallon, and the amount of solution 
for the required amount of 7 grains per gallon would be 
7 gallons per hour. This must be discharged with 12in. 
of head, the diameter of orifice needed for this being slightly 
over j4in. Should it be found desirable at any time to 
change the proportion of reagent, say from 7 to 6 grains | 
per gallon, it would only be necessary to rotate the disc | 
containing the orifices J of different sizes, and replace 
orifice No. 7 by orifice No. 6, which would be as much 
smaller as would give the required difference of discharge. 
Although the function of the apparatus has been re- 
ferred to as the purification of effluents upon a large scale, 
yet it would appear that this invention is suitable for 
regulating the mixing of any liquids in definite propor- 
tions and in relatively small quantities, and by the appli- 
cation of an integrating apparatus the amount of liquid 
treated and of solution used could be measured and 














recorded, 
oe Raw water. ___ Quantity of ( ‘hemic al. ii — 
orifice. hemp sd Theoretical. Experimental. | theoret‘cal 
! * |Gallons per hour. Gallons per h ur. quantity. 
— — |— _——$—— | _ - 
5 4 850 24.0 | 0.25 
6,300 31.3 | 0 20 
10,400 51.4 | C50 
| 
.695 2 | 5,250 36.5 | ~_ 
| 8,000 56.2 | 0 60 
| 10,400 72.0 | 0.30 
1 | 5,300 53.0 53 6 + 0.60 
| 
| 6.100 61.0 62.9 + 1.00 
| 8,850 88.5 90.0 1.50 
| 





A demonstration of the working of the apparatus was 
| given at the makers’ works at Luton on Tuesday last. 





| The actual apparatus employed is shown in Fig. 2, while | 


| details of the operating mechanism and of the adjustable 


orifice for the chemical mixer are given in Figs. 3 and | 





The figures given in the table in the 


sizes of orifice and with different amounts of fluid treated. 
The invention forms the subject of a joint patent applied 
for by the Hon. R. C. Parsons and Mr. Walter G. Kent, 


|} and the apparatus is manufactured commercially by 


Kent, Limited, of No. 199-201, High 


Messrs. George 


Holborn, W.C. 


RAILWAY ACCIDENT NEAR SASKATOON. 


AN alarming railway accident, which was miraculously 
unattended with loss of life, though eleven persons were 
injured, some of them seriously, occurred near Saskatoon, 
ia Saskatchewan, on the evening of Monday, the 4th inst. 
A Canadian Northern train left Saskatoon for Regina, in 
Assiniboia, at 6.10 p.m. It consisted of a luggage van, 
first and second-class coaches, a dining car and sleepers. 
It had travelled but very little distance when, according 
to the information at present in our possession, one of the 
sleeping cars, which were evidently at the rear of the 
train, apparently left the metals. Curiously enough, 
this circumstance would seem to have remained unnoticed. 
One of the passengers is reported to have said that he 
had the sensation that the car he was in was off the rails, 





| but the driver of the train declared that the first intimation 


he had that anything was wrong was the actual accident 
itself. The only explanation he could offer of this was the 
fact that the ground was frozen very hard, and that in 
consequence the car ran so easily that it was impossible 
to notice any extra pull on the locomotive. It is just 
possible, however, that the derailment and the accident 
happened almost simultaneously, as another traveller is 
reported to have said that he first of all felt a jolt, and then 
the greater crash of the accident. 

At the time of the accident the train'was just approach- 
ing the bridge over the South Saskatchewan River, and 
what actually happened was that after the leading coaches 
had entered the bridge, which had only a single line of 
rails, the derailed car was turned broadside on to the 
supports of the shore span, with the result that it demc lished 
them, and caused the shore span itself to collapse. The 
span and car fell on to the ice in the river below, and in 
doing so the couplings between the car and the sleeper 
next to it were broken, the rear portion of the latter car 
remaining hanging over the edge of the first pier. Some 
idea of the accident may be gathered from the views of it 
given in the above engravings. The speed cannot have 
been high or the results of the mishap would have been 
far more serious. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—The annual 
general meeting of this Institution was held at the Institution 
of Mechanical Engineers on Wednesday, 13th Mareh, when 
the report and balance sheet were presented and adopted. 
The meeting was followed by the reading of an interesting paper 
on ‘ Aeroplane Under-carriages”’ by Mr. G. de Haviland, 
of the Army Aircraft School. Cinematograph views of landings 
of aeroplanes were shown, the author pointing out the difficulties 
to be met in taking up the shocks when meeting the ground. 
The next paper, which will be read on April 10th, is by Mr. 
J. J. Guest, and will be on **Grindng.” 
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THE LAW OF COMPARISON FOR SURFACE 
7 os D EDDY-MAKING RESISTANCES 


By T. E. Stanton, D.Sc. 


In discussing the prediction of the resistance of ships from the 
results of experiments on models, authorities on naval archi- 
tecture frequently call attention to the necessity for further 
experiments on surface friction to supplement those made 
by Mr. W. Froude many years ago. It is a little remarkable 
that in such discussions, although the prediction of the wave- 
making resistance from experiments on models according to 
Froude’s Law of Comparison is carefully treated, there does 
not appear to be any suggestion of a similar treatment of the 
surface friction and eddy-making problem. 

The reason for this omission is no doubt more due to a recog- 
nition of the difficulties of applying such treatment to the actual 
problem of ship design than to any ignorance of the fact that 
such a law of comparison exists, because the discovery of the 
existence of this law in the case of surface friction was made by 
Osborne Reynolds nearly thirty years ago,t and the experi- 
mental facts on which it is based are quite familiar to students 
of hydraulics. During the last few years, however, the study 
of the problem of the prediction of the air resistance of compara- 
tively large structures from experiments on small models of 
them has convinced the author that the wider practical applica- 
tion of Reynolds’ diseovery to the solution of general resistance 
determinations in air and water has not heen fully recognised, 
and for this reason he ventures to bring the matter before the 
Institution. : 

In the first place, it may not be uninteresting to refer briefly 
to the way in which Reynolds made the discovery. It is well 


Fig. 1. 
VELOCITY OF DISTRIBUTION OF AIR IN A SMOOTH PIPE. 
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of the pipe. The curves of velocity so obtained are shown 
in Fig. 1, in which the ordinates are the observed velocities 
plotted as a percentage of the speed at the axis, and the abscissa 
are the radii plotted as a percentage of the extreme radius. 
From these observations it was found that for the same smooth 
pipe, at different rates of flow, the form of the curve in the region 
of the boundaries depended on the value of the flow, but that if 
two pipes of equal smoothness and of different diameters 1,, ly 
were taken, and the speeds so regulated that v, 1, = v2 /., then 
the curves—Fig. 2—were identical from the centre to the sides ; 
that is to say, the rates of change of distortion of the fluid at 
corresponding points were in the ratio of the squares of the corre- 
sponding speeds of flow.* 

In all the cases of comparison referred to above it has been 
assumed that the viscosity of the fluid was the same, for, if this 
has a different value in the two pipes, the relation no longer 
holds. The full statement of the law is that for similarity 


of motion the quantity p 2 (where mw is the coefficient of 
Me 


viscosity of the fluid and p the density) must be the same in 
each case. [t is important to notice that this comparison 


can be made between different fluids, and the frictional resistance | “ : 4 - : 
| for a determination of their resistance in water. 


of one fluid on a surface can be calculated from observations of 
the frictional resistance of another fluid on the same or a similar 
surfsee, provided the relative densities of the fluids are taken 
into a°count. 

So far, only cases of surface friction have been discussed, 
but the wider application of this law will be evident from the 
following considerations of the resistance of a body of any shape 
moving in a fluid under the following conditions :—(1) That the 


immersion is of such a depth that there is no resistance due to | 


the formation of surface waves ; (2) that the velocities are not 


Fig. 2. 


VELOCITY OF DISTRIBUTION OF AIR IN TWO SMOOTH PIPES. 
(iN WHICH V.0.1S CONSTANT. 


© DIAM" OF PIPE -2 0 INCHES, VELOCITY AT AXIS “SOFT PER SEC. 
© DIAM" OF PIPE 3:0 INCHES, VELOCITY AT AXIS = 33:35" PER SEC. 
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known that in the flow of water through parallel pines the motion 
of the water at low speeds is in streams parallel to the axis, 
and that, as the velocity is increased, this motion breaks down 
at a certain critical value of the velocity and becomes sinuous 
or eddying. What Reynolds found was that for pipes of differ- 
ent diameters this phenomenon always took place at speeds 
which were inversely proportional to the diameter, or, in other 
words, that eddying began at a definite value of V x L, where V 
is the velocity and L the diameter of the pipe. He then pro- 
ceeded to thé determination of the frictional resistance of the 
surfaces of pipes, and found that at all speeds, whether 
above or below the critical speeds, if the velocities in the various 
pipes were so regulated that V . L had the same value for each 
pipe. the frictional resistances per unit area of the surfaces 
were in the ratio of the squares of the corresponding speeds. 
Expressed in a simpler way still, the results were that in two pipes 
in which the lengths, diameters, and surface irregularities 
were in a given constant ratio to each other, if the velocities were 
made in the inverse of this ratio, the total frictional force was 
the same for each pipe. It is evident therefore that, although 
as far as the author is aware the discoverer did not suggest 
that these results formed the basis of a law of comparison for 
friction, such a law ean be enunciated from them. 

The precise nature of the similarity in the conditions of 
motion in cases of fluid resistance in which the quantity V . L 
is the same for each has been brought out by some recent experi- 
iments at the National Physical Laboratory on the flow of air 
in pipes at velocities considerably above the critical value. 
In these experiments the variation of the velocity in the direc- 
tion of the axis was determined from the centre to the sides 





* Institution of Naval Architects. 
+ “ Phil. Trans.” Roy. Soc., 1883. 





1.0 =2870 UNITS 


7 


p — |\DENSITY 


L_- | RAoWwSs of | 
Pp — FRICTION LENGTH 24 incnes 


so high as to cause cavitation or serious changes of density. 
If these conditions are fulfilled, it appears that the resistance of 
the body will depend solely on the dimensions and nature of 
surface of the body and on the velocity, density, and viscosity | 
of the fluid. In such a case, by the application of the principle 
of dynamical similarity, Lord Rayleight has shown that the 
resistance per unit area can be expressed by 
R=4pV?.k, 


where & is an expression depending solely on the value of p = . 


It will be seen at once that Reynolds’ law of comparison 
for friction is only a particular case of this general relation when 
the motion is tangential to the surface of the body ; and, further, 
that this law of comparison will apply equally well to cases 
in which the resistance is made up partly of surface friction 
and partly of eddy-making. Experimental verifications of the 
truth of this relation have recently been obtained at the National 
Physical Laboratory in the two following cases :— 

(1) The determination of the frictional resistance of two 
different fluids (air and water) on the same surface. (2) The 
total resistance in water of models of a dirigible balloon made to 
different scales. 


* “* Proceedings” R.S.A. Vol. Ixxxv. page 372. The results of these 
experiments showed that in pure eddying motion in pipes, 7.e., motion in 
which the friction varied exactly as the square of the speed and was 
independent of the viscosity, the ratio of the shearing stress to the rate 
of change of distortion in the fluid (which in steady motion is called the 
coefficient of viscosity) is proportional top VL. If this ratio be called 
the “‘mechanical viscosity,” to distinguish it from ‘‘“” the physical 
viscosity, then, for exact comparison, the necessary condition is that the 
ratio of the two viscosities must be the same in each case. 

t Report of Advisory Committee for Aeronautics. Vol i.. page 38. 
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| and then varnished. 
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(1) Surface friction experiments with different fuids.—Vwo 
sets of these experiments were made, one on a brass pipe lin. 
diameter, with a very rough internal surface, and one on a pipe 
of the same diameter, whose internal surface was as smooth as 
possible. 

According to Lord Rayleigh’s theory, if, for either pipe, 
the value of pve was made the same for the air flow as for the 
water flow, then the value of the frictional resistance divided 
by $ p v* should be the same for each fluid. The results— plotted 
in Fig. 3—leave no reason to doubt the accuracy of the relation, 
It may be mentioned that the corresponding velocities of the 
two fluids are widely different. ‘Thus for a speed of 36ft. per 
second of the air the corresponding speed of the water was 2. Sit, 
per second. 

(2) Total resistance vf models of a dirigible balloon made tv 
different scales.—The form of dirigible chosen for experimeit 
is shown in Fig. 4. 

One model was made 12in. diameter and the other din, 
diameter. ‘The models were made of wood, turned in the lathe 
The author is indebted to Mr. G. 8. Baker, 
the superintendent of the William Froude National Tank, 
For this pur- 
pose they were supported by suitable steel swords from a link 
motion attached to the dynamometer of the towing carriage. 
As the values of p and mw were the same in each set of experi. 
ments, it was only necessary to obtain observations at equal 
values of v . /. As in the case of the frictional resistances oj 
the pipes referred to above, it is evident that if the mode|- 
are precisely geometrically similar, and the law of comparison 
holds, the resistances of the two models for the same value of 
will be the same. 

The results obtained are given in the following table :— 
Resistance in pounds. 


v 


Value of 


2 





2/sec. Model 12in. diameter. Model din. diameter. 
3 ee Se) ke re 
0.63 0.65 
0.85 0.84 
1.05 1.02 
5.48 1.28 1,22 


It was found that in the case of the larger model, the axis of 


| which was only immersed to a depth of 34 diameters, there wa- 


perceptible wave making at values of the velocity of and above 
5ft. per second, which accounts for the fact that its resistance 
is appreciably above that of the smaller model in the last two 
results given. It appears therefore that the accuracy of the law 
of comparison for friction and eddy-making may be regarded 
as experimentally verified. As regards its practical applications 





| for the purposes of the naval architect, the cases in which its 
| use is valuable are the prediction of the resistances of full-sized 
| dirigible balloons, submarines, and torpedoes, for which no other 


method of equal accuracy is available. For example, to find 
the resistance of a dirigible balloon moving at V feet per second, 
ascale model is made, and its resistance determined in a water tank 
in the manner previously described. If L and / are the linear 
dimensions of the balloon and model, then since, for comparison, 


‘ 
the values of p = must be the same for each, and the value 
rm 


of © for air is approximately thirteen times the corresponding 
p 

value for water, the speed v at which the model must be 

| y 

towed is x i: Then, if R is the resistance of the model at 


| second will be given by 


2 


this speed, the resistance of the full-sized dirigible at V feet per 
n & 


pic ( ) 4.7 


where px is the density of air and pw is the density of water. 
It will be seen that even here the practical difficulties of towing 
the model at the necessary speed are considerable, for, assuming 
as outside limits a diameter of model of 2ft. and a speed of 25ft. 
per second, the limits of design for the dirigible are given hy 
V L <= 650, which in ordinary practice would correspond to an 
airship 200ft. long moving at 20ft. per second. Beyond these 
limits fairly accurate prediction can be made by extrapolation 
aided by a few reliable experiments on the resistance of an 
actual airship. 

As regards the calculations of the frictional and eddy-making 
resistances of ships, any practical application of this law is at 
once seen to be out of the question, owing to the enormous 
speeds at which it would be necessary to run the model, and all 
that could be done would be a determination of the true wave- 
making resistance of the model as distinguished from what is 


V.L 


vl 


approximately, 


| called the residuary resistance. 


There is a matter, however, of some interest in connection 
with the usual assumption that the eddy-making resistance varies 


| strictly as the square of the speed (and may therefore be taken as 
| subject to the Froude law of comparison) which may be referred 


to. During the last few years considerable evidence has accumu- 
lated tending to show that the eddy-making resistance of a large 
structure is not the same as that of a small model of it, and it 


appears possible that the eddy-making resistance of a full-sized 
ship may be from 10 to 15 per cent. different from that of the 


ordinary sized model of it used in tank experiments. If this ‘x 
the case, it follows from Lord Rayleigh’s equation that the eddy- 


making resistance is not exactly proportiona! to the square of 
speed,* which will make the application of Froude’s law of 
comparison to eddy-making not strictly correct, although, of 
course, the error involved must necessarily be a small one 
The only reason which the author has for calling attention to the 
| probable existence of such an error is further to emphasise 
the fact that wave-making resistance follows one law of coinpari- 
| son, and eddy-making and surface friction another, and that the 
| usual practice of applying the same law to wave-making and 


eddy-making is due to the practical exigencies of experimental 


model work. 


The author is indebted to his colleagues, Mr. L. Bairstow and 


Mr. J. Pannell, of the staff of the National Physical Laboratory, 


for their assistance in obtaining the experiinental data mentioned 


in the paper. 





Tue Russian committee on new railways has been con- 


sidering projects for the construction of lines in the eastern 
part of Russia, notably that of the Troitzsk Railway Com- 
pany, which seeks permission to construct under guarantee 
of the Government a line from Orenburg through Orsk to 


Troitzsk, of a total length of 420 miles. 


The contractors 


wish also to form a share company for the construction 


of an Orenburg—Orsk railway 190 miles long. 


The com- 


mittee is giving these lines full consideration. 





* This follows from the fact that K in the equation R = 4p V2 . K is a 


function of the product V. L. so that any variation in the law of resist- 


ance with change of di is 
variation with change of velocity. 
ind t of the d 


i 


the case, the ratio of the resistance to the square of the ve 


d by a similar 
resistance per 

thesis, not 
joc.ty cannot 





ily Pp 
Unless, therefore, the 
i which is, by hy 





init area is 


be independent of the velocity. 
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RAILWAY MATTERS. 


Tr would appear that substantial quantities of rail- 
way material and machinery will be required in the 
country shortly in view of the railway extensions in pro- 
gress and projected. For these, materials will be required, 
as Chilian industrial undertakings which could supply 
these are either entirely lacking or else act rather as fitting 
shops for putting together imported machine parts than 
as independent producers. It is true that projects are on 
foot for erecting special works to produce railway material 
in Chili, but even in this case large numbers of machine 
tools and other accessories must of necessity be imported. 





ACCORDING to the Electrical Review, Mr. Harris, the 
Edinburgh Tramway Company’s engineer, has devised a 
new safety guard for attachment to the cable cars. The 
euard works on the trigger principle. In front is what is 
described as a gate; any object touching it immediately 
sets a trigger in motion and the guard drops down close 
to the ground, preventing anything from going under the 
car. The mechanism necessitates an extension to the 
bogie of about 18in., but this extension gives more room 
on the platform for passengers and also provides four 
additional seats at the top. The Tramway Committee 
of the Town Council paid a visit to the dep6t at Shrubhill 
and inspected the working of the new guard on a bogie, 
but it is intended to have another exhibition on a running 
car. The cost of transforming the old to the new arrange- 
ment is estimated at £30 per car. 


WE understand that the Holeombe Brook branch of the 
Lancashire and Yorkshire Railway is to be electrified by 
Dick, Kerr and Co., Limited. This branch is only about 
three miles long, and the work, which is to be carried out, 
for experimental purposes, will, we gather, not take very 
long to complete. Messrs. Dick, Kerr and Co. propose to 
employ high-tension direct current at 3500 volts, at which 
pressure it will be supplied to the motors. The current 
will be collected from an overhead conductor. The car 
motors are of 150 horse-power, and each motor car will 
contain four of them. Dick Kerr magnetic shield blow- 
outs are to be installed, and the firm asserts that the use of 
direct current of such a pressure has only become possible 
by the development of its control apparatus fitted with 
this type of blow-out, which permits of the entire current 
being broken at a single contact. 


A conTrAcT has been signed by the Minister of Public 
Works on the part of the Venezuelan Government and 
Federico Brandt, which provides for constructing a new 
railway from Caracas east to Guatire, passing through 
Guarenas and other points not mentioned in the concession 
now held by the Central Railway. The contract provides 
that the holder of the concession has the right, within five 
years, to prolong the line to Caucagua, and also to continue 
it to Rio Chico. Electric or steam motive power may be 
used. The gauge of the road is to be 3ft. 2in., the minimum 
radius of the curves is to be 65 yards, and the maximum 
gradient 3 per cent. It is said that German capital will be 
used for constructing the line. Before becoming effective 
this contract must be approved by the Congress, and is to 
be for ninety-nine years. This line will open up a rich 
agricultural region, and if prolonged to Rio Chico will give 
access to another seaport from Caracas. 


NOTWITHSTANDING the revolution in China train service 
over all but the last five miles of the extension of the 
Sunning Railway in the Kwangtung province, to 
Kongmoon has been commenced. The last five miles, 
which are being constructed through swamp and rice 
fields, and require considerable filling, will be completed 
immediately. The road will then be 67} miles long and 
will reach from the river port of Kongmoon into the 
interior of one of the richest portions of the Pearl River 
delta. Its equipment at present consists of seven Ameri- 
can and five German locomotives, eighteen passenger 
coaches built in America, and about seventy box cars and 
about seventy flat cars, most of which were built in the 
United States. The extension of the railway north from 
Kongmoon and eventually to Canton and south from 
Sunning City to the sea is to be undertaken as soon as 
affairs in this portion of China return to normal. 


THE total steam railway mileage in the United States 
aggregates about 240,000 miles of line, but it remains a 
fact that only about 1000 miles of railroad formerly 
operated by steam have been transformed to the use of 
electricity as motive power. The question arises as to 
what conditions have started the present development, 
and as to whether this beginning will extend itself in 
general degree to the large trunk line systems. It is not 
sufficient for the engineer of to-day to demonstrate the 
physical possibilities of a project, but he must go further 
and justify it on the grounds of business advisability and 
economy. If, then, it be asked why have steam railways 
begun to substitute electricity as motive power, the answer 
is to be found in two broad reasons. The first of these is, 
that in some instances the use of electricity is the only 
possible way of handling the traffic. The second reason 
is the invariable one, in this commercial age, for all engi- 
neering enterprise—that it pays. 


Tue difficulty of anticipating with any degree of accuracy 
the future requirements of rolling stock on railways is 
strikingly exemplified by what has happened in India 
within the last twelve months. - According to the Railway 
Gazette, a year ago one of the reasons given for the com- 
paratively small budget allotment for new rolling stock 
in that country was that, if anything, more carriages and 
wagons were available than would be required for some 
time to come. In the present budget it has been found 
absolutely necessary to allot several millions sterling for 
this very purpose, for there is a great and bitter cry all 
over the land for wagons and still more wagons. The 
shortage affects both land and sea transport—traders 
cannot move their goods, and shipsincur demurrage. The 
same trouble is happening in the States, and the cause of 
it there, as elsewhere, is that while provision is made for 
existing traffic on old and new lines, sufficient cognisance 
does not appear to be taken of the ever-increasing necessity 
for replacing worn-out vehicles and for meeting the 
demands of expanding traffic. These two last require- 


ments grow in almost geometrical ratio, which would not: 


appear to be realised by the powers that be. 





NOTES AND MEMORANDA. 


Accorpine to an American report, the Carnegie Steel | 
Company is reconstructing an open-hearth furnace for the 
purpose of burning tarasfuel. The tar is placed in tanks 
and pumped under the furnace, then heated and blown 
into it by compressed air. The heat, it is stated, is as 
intense as that from oil, gas, or other fuel, and is relatively | 
cheap. 

THE statistical records of the tin ore production in the | 
Transvaal, which are furnished by the Mines Department, 
show that during the period June to December, 1910, the | 
total value of concentrates produced was £175,748. For | 
the following six months, that is, to June 30th, 1911, the | 
total was £248,810 for the half-year, but at the conclusion | 
of the half-year ended December 31st, 1911, the figures 
stood at only £165,211. Fluctuations in the prices of tin | 
tend to obscure the real rate of productivity, perhaps, so | 
that it may be added that the tonnages of concentrates 
for the three periods were 1766.5, 2073.44 and 1473.276 | 
respectively. 

Srxce the discovery that frozen water pipes could be 
thawed out by passing a rather heavy current of electricity 
through them from the nearest electric light-mains, this 
neat method has met with very wide application. An elec- 
trie light company of New York city has recently been 
kept very busy on this winter work, utilising as many as 
five trucks equipped with the special apparatus required 
for the thawing work. Over four hundred cases, for the 
most part pipes under lin. in size, have been handled in a | 
single week. The average time for the current to do its 
work has been about thirty minutes. Where a con- 
venient connection can be made to the electric light main 
a water rheostat is employed to control the strength of 
current. 

Ir is reported in the Chemical Trades Journal that a | 
nickel wire electric furnace for the laboratory has given 
unexpected results in Germany. In this type of furnace 
a tube, crucible, or muffle is wound round with nickel 
wire and covered by a protecting jacket. At the chemical 
and technical laboratory of the Carlsruhe State Poly- 
technic a nickel wire furnace has been in constant use for 
about eighteen months, proving more durable and resis- 
tant than even platinum furnaces. A pulp of kaolin, 
aluminium, and asbestos fibre is used for bedding the nickel 
wire, and as this elastic insulation layer is porous it is sur- | 





rounded with a dense layer of prepared carbon grains | 
inside of the furnace jacket to protect the nickel against | 
oxidation. As the small quantity of air left enclosed 
slowly converts the carbon into protoxide and oxide, this | 
layer is renewed every few weeks. This furnace has been 
found capable of withstanding 1200 deg. Cent. per- 
manently, and even higher temperatures can be endured 
for brief periods. 


In an American works a system has been successfully 
introduced for heating the shops by utilising the heat in 
the exhaust gases from the engine cylinders and also the 
hot water from the cylinder jackets. The heater is built 
up of cast iron hollow ring sections, joined together 
by screwed nipples at the centres, and enclosed in a 
easing through which the exhaust gases pass. The hot 
water from the jackets is connected into the upper ring 
section. The water from the heater enters the heating 
pipes at about 200 deg. Fah. The manufacture of the 
heater involves nothing but the casting of the sections in 
the foundry, the internal threading, and the screwing 
together by the nipples. In the summer, when there is 
no demand for hot water from the exhaust boiler, the 
boiler may be run dry, and is as efficient a muffler for the 
exhaust then as when in use as a heater. At times when 
the gas engine is not running the heater may be kept in 
operation by placing a small furnace below it and passing 
the hot gases from the furnace through the heater. 


AccorRDING to the report of the National Physical | 
Laboratory, experiments have been made in the metal- 
lurgy department on the inflammability of flake charcoal. 
In some cases the material was tested under various con- 
ditions of air supply, from 5 to 62 cubic feet a minute for 
a cubic foot of charcoal ; and it was found that spontan- 
eous combustion occurred when the temperature reached 
from 96 to 110 deg. Cent. according to the air supply, but 
that at lower temperatures there was no sign of spon- 
taneous heating. The effect of exposing the charcoal to 
a current of air containing 5 per cent. of sulphurous acid | 
gas was also tried, and the very startling result was 
obtained that even at the ordinary temperature spon- 
taneous combustion occurred when the charcoal had been | 
exposed to a current of such air for a few hours. These 
experiments show clearly the danger which is involved in 
using this gas for disinfecting purposes in places where 
charcoal is used in the walls. The behaviour of decayed 
wood has also been studied from the point of view of spon- 
taneous combustion, but so far as the samples yet tested 
are concerned this material appears markedly less inflam- | 
mable than charcoal. 


IN an article on an electric motor car with an Edison | 
storage battery, which appears in the Electrical Review for | 
March 22nd, a type of motor car is described which is | 
built by a firm in Boston. The standard battery equipment 
is fifty cells, having an initial capacity of 225 ampére hours 
or 13.5 kilowatt-hours. It appears from tests that the | 
capacity can be maintained for over four years, and with | 
use it increases 15 per cent. to 25 per cent. It is claimed | 
that the Edison battery has an initial power capacity per | 
pound more than 50 per cent. in excess of any other 
battery, while after about one year’s service the capacity 
of the cell is nearly twice that of any other battery used | 
for an equal length of time. Moreover this type of cell 
can be charged at very high rates, when necessary, without | 
injury. It is not injured by being overworked, and it | 
may be left standing in any state of charge for any length 
of time. The cells are light, and can be easily handled, | 
and the only attention required is to replace the electrolyte | 
about once a year, and occasionally to supply a little dis- 
tilled water. The motor operates under severe conditions 
with high efficiency ; it is rated at 48 volts and 40 ampéres, | 
and has a normal running speed of 1200 revolutions per | 
minute. The motor is suspended under the rear hood, | 
driving a jack shaft through a silent chain gear ; from the | 
shaft the power is transmitted to the rear wheels by a | 
double chain drive. 
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MISCELLANEA. 


In a printed reply to Mr. Gordon Harvey, who 
asked the President of the Board of Trade for information 
as to the estimated value of the world’s gold production, 
Mr. Sydney Buxton furnished a tabulated statement, from 
which it would appear that the total value of the world’s 
gold production for 1909, 1910 and 1911 respectively was 


| £93,376,000, £96,448,000 and £97,274,000. 


A PAPER by Mr. J. R. Laird read on February 24th 
before the West Scotland branch of the Association of 
Mining Electrical Engineers described the electrical 
equipments of the Oakbank Oil Company, consisting of 
steam-driven three-phase generating plant, 3000-volt 
transmission lines, and sub-station transforming plant, 
including rotary converters where continuous current 
is required for special purposes. Electric locomotives 
are used to haul the shale from the mines to the works. 


| Electric haulage is employed in the mines, and there is a 


considerable amount of electric pumping. 


A PHOTOGRAPH which recently appeared in the columns 
of our contemporary Power shows the destructive effects 
produced by the bursting of a condenser of a turbine. 
The cause of the accident is not definitely known, but it 


| is evident the condenser received steam under considerable 
| pressure, though whether this was due to some fault in 


the air pump or to failure elsewhere cannot be determined 
from the evidence and information obtainable after the 
The turbine was supplied with a relief valve 
from which the atmospheric exhaust pipe led downward, 
through a butterfly valve, and horizontally out of the 
station. Itis possible that the relief valve failed to operate 
or that the escaping steam temporarily closed the butterfly 
valve. 


A society has been formed at Fulda to erect .a wireless 
station for the supply of the correct time to the watch and 
clock makers throughout Germany. The tower, which 
is to be built will be 100m. high, and will be fitted with 
antenne. Every minute one of the three clocks at the 
station will close a circuit, the result of which will be the 
emission of waves. The receiving clocks will advance one 
minute at each reception. The receiving stations will only 
need to be fitted with relatively small antenne ; a flag- 
staff installed on the roof is enough. Each receiving 
clock can be made to control several hundred secondary 


| clocks, so that an average sized town can be served by a 


single clock. The system is uninfluenced by stray waves 
and atmospheric disturbances. 


In Boston, Mass., and Newark, N.J., money is at present 


| being spent freely to advance the use of electric vehicles, 


and a recently published list of express companies, depart - 
ment stores, brewers, manufacturers and other iidustrial 
an aggregate investment of about 
£1,000,000 in electric storage battery trucks and delivery 
wagons, in operation and on order. The public service 
companies selling electricity are especially heavy users 
of this form of transportation. Municipal vehicles in- 
clude street cleaning and garbage removal, fire trucks, 
police patrol and service wagons. One of the most 
conservative central stations in the East predicts that more 
current will soon be sold for the charging of electric vehicle 
batteries than is now being sold for light. 


THE new Fratt Bridge, which is now being completed 
across the Missouri River at Kansas City, is operated by 
electric motors, and is arranged to clear steamboat traffic 
on the lift principle. Besides the unusual provision of 
its movable lower deck, the 425ft. main span, carrying 
two railway tracks, two electric car tracks and two foot- 
paths, has also the distinction of being the longest riveted 
span ever built. The bridge is a double-decked structure, 
the lower platform of which, carrying the railway tracks 
can be drawn up against the main bridge floor by steel 


| cables which pass over motor-operated drums and sheaves, 


are counterbalanced by great concrete weights. 
The platform has a vertical rise and fall of 46ft., clearing 
the water by 65ft., when in its raised position. The 
lifting is done by two 250 horse-power 550-volt direct- 
current crane motors. 

A PAPER on the subject of steel wheels was recently read 
before the Western Railway Club of America by the repre- 
sentative of a large concern engaged in manufacturing 
wheels for railway rolling stock. It is estimated that there 
are now in service on the railways of the United States 


| one million solid steel wheels, or about 5 per cent. of the 
| total number employed for goods and passenger vehicles. 


These wheels are now quite generally used for locomotive 


| tenders and for leading bogies and other trucks, and their 


use is increasing for high capacity wagons, refrigerator 
ears and similar vehicles. Perhaps the most interesting 
and important feature of the solid steel wheel when used 
in mineral and goods wagon service is the cost of the rage 
t is 
claimed that on account of the low first cost and the long 
life, the expense per 1000 miles is less than for chilled iron 
The service depends on the quality of the steel, 
which in forged wheels is similar to that in locomotive 
driving tires. The solid wheel also requires the same 
treatment as locomotive tires, but doubtless to a much 
smaller extent. 

Accorp1neé to the Electrical World an investigation ot 
the melting points of tungsten and tantalum has been 
carried out at the University of Wisconsin, the measure- 


| ments being taken with great care, using the optica! pyro- 


meter, and a direct-vision prism giving monochromatic 
The melting point of tungsten was found to be 
3002 deg. Cent., and of tantalum 2798 deg. Cent., these 


| values being somewhat different from those generally 
' accepted. The difference in the melting points of the two 


metals is not sufficient to account for the difference in 
efficiencies obtained when used for incandescent lamp fila- 
ments. It is probable that the tantalum filament does 
not consist of pure metal, but of some alloy, especially es 


| its temperature coefficient is not like that of a pure metal. 


In one of the attempts to melt the tantalum it was heated 
in a graphite furnace above its melting point without pro- 
ducing fusion, but on removal it was found to have entirely 
changed its appearance, probably having been attacked 
by the carbon vapour. It may thus be possible to obtain 
compounds more refractory than either metal or with a 
higher specific resistance. 
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Oil and Oil Engines in the Navy. 


THE arrival of the Selandia in the Thames syn- 
chronised in an almost dramatic manner with the coal 
strike, and must have conveyed a very powerful hint 
to all thoughtful persons as to the possible—nay, the 
probable—substitution of-oil for coal as a fuel for 
marine purposes. In our issue of October 27th, 1911, 
we dealt with the mechanical side of the use of oil 
engines in the Navy as it appeared to us without the 
inside knowledge possessed only by those in office at 
the Admiralty. It is not often that the veil of secrecy 
which covers their deliberations is lifted, so that the 
outside public may learn what is in their minds, but 
in his speech when introducing the Naval Estimates 
on March 18th, Mr. Churchill threw some light on the 
Admiralty views in a very few but pithy words. His 
remarks are reported as follows :—** Oil as a fuel offers 
enormous advantages to ships of all kinds, and par- 
In speed, convenience, 


_combustion engines of sufficient power to drive war- 
ships could be invented, as may be hoped for within 
a very reasonable time, all the advantages of oil will 
be multiplied, and some of them will be multiplied 
three or four times over. But, on the other hand, 
can we make sure of obtaining full supplies of oil at 
reasonable prices in times of peace, and without restric- 
tion in times of war? Can we accumulate and store 
a sufficient reserve of oil to meet our ever-growing 
requirements, and can we make that reserve properly 
protected against attack either by aeroplanes or 
All these matters are receiving con- 
Here it will be seen that Mr: 
incon- 
_testably superior” to coal for naval purposes, and 
| admits that if the oil were used in an engine and not 
under a boiler, some of its advantages would be trebled 
or quadrupled. He now only requires the invention 
of internal combustion engines * of sufficient power 
to drive warships’ when he—and presumably the 
Admiralty—will apparently be completely satisfied 
with the internal combustion engine from a mechani- 
cal point of view. How very much simpler are the 


requirements which he now lays down than those 
|laid down in 1905 by Mr. Lee may be judged by 


| referring to our leader already mentioned. 
The perusal of the two statements side by side gives 


|/a measure of the vast progress that has been made in 
| the internal combustion engine in this short space of 
_ time. Size only is now the requirement specified, and 


that must be simply a matter of time, and, we think, 
no long time either. But—there must, of course, be 
some “ but ’’—asks Mr. Churchill, ‘‘Can we make sure 
of obtaining full supplies ? Can we accumulate 
and store a sufficient reserve of oil ? Can we 
make that reserve properly protected against attack 
by aeroplanes or sabotage ?” This brings into the 
full glare of daylight the difficulty which exists, which 
is tacitly admitted by those acquainted with the 
subject, but which is so often apt to be dismissed by 


This may be all very well for 


for action of our fleets in time of war. What answer, 
then, can be given to Mr. Churchill’s question at the 
present moment ¢ There are three separate points 
embodied in it: Can we accumulate, can we store, 
can we safeguard ¢ To take the last point first. 
coming of the aeroplane has raised a new problem, 
the only solution of which would appear to be the 
provision of a large number of storage depots well 
spread over the country and well separated up into 


The supply will increase as the | 


The | 


comparatively small units, and connected by pipe lines 
—though this would render sabotage so much more easy 
that it would have to be guarded against by ample 
means and unceasing watchfulness. The stores 
should undoubtedly not be the usual tanks but should 
be sunk pits protected by armoured roofs and sur- 
rounded by moats so as to localise the results of 
incendiarism as far as possible. We admit, 
however, that the problem is a difficult one, 
probably more suitable for the consideration of 
experts in the service than the man in the 
street. Leaving it and coming to the first two points 
raised—can we accumulate, can we store ?—it will be 
noted that there is a curious omission. Mr. Churchill 
might have added “ Can we produce?” According 
to the very interesting paper read by Dr. Diesel 
before the Institution of Mechanical Engineers, we 
can produce, and the arrival of the Diesel engine has 
not only not put us as a country having but few 
oil wells at a disadvantage, but has actually doubled 
the value of our coal supplies. Dr. Diesel stated that 
various tar oils and by-products of the manufacture 
of coke were perfectly suitable for combustion in 
Diesel engines. Does not this statement, if and when 
it is found to be justified, enormously simplify the 
answer to the points raised by Mr. Churchill? The 
accumulations will not be so difficult, the storage will 
not have to be on so large a scale, and sabotage would 
not have irreparable consequences. Unfortunately, 
the bare and unqualified statement that tar oils are 
suitable for combustion in Diesel engines is not suffi- 
cient. Such oils must be suitable for continuous com- 
bustion for not only a day, a week, or a month, but 
for months without gumming up the rings or fouling 
the valves, if they are to be suitable for marine work. 
We have already, in our issue of January 26th, 
reported on the condition of the piston rings and the 
valves of the Barclay, Curle engine after running con- 
tinuously for a month on Scotch shale oil; the con- 
dition of an engine running on tar oil must not be 
inferior to this. We do not say that tar oils have not 
already been produced which will give such results ; 
in fact, we have been informed that some big central 
station units on the Continent are already running 
almost night and day on tar oil without trouble with 
the rings. Such cases, however, have not come under 
our personal experience, which points all in the other 
direction, to the need for great care in the selection 
of the oils to be used, or the rings will gum up, when 
the whole efficiency of the engine will of course be 
destroyed. 

Dr. Diesel’s statement would therefore appear, 
assuming that it is fully confirmed by later tests, 
to have altered the whole situation as far as this 
country is concerned, and it is for us to lose no time 
in taking advantage of the new conditions pre- 
sented. It appears to us that it might be pos- 
sible for the Admiralty at once to enter into nego- 
tiations with some big chemical firms to produce from 
coal an oil or a series of oils the whole chemical treat- 
ment of which is accurately known and can be re- 
peated ad lib. on a commercial scale, the property in 
which should be vested in the Admiralty. We attach 
great importance to the accurate recording of every 
detail in the process, so that there shall be no varia- 
tions in the quality of the oils produced subsequently 
to upset all the experiments. These oils would then 
be tested by the Admiralty in a Diesel engine of con- 
siderable power, running continuously at full load for, 
say, thirty, forty or fifty days until an oil was found 
which was free from gumming properties. The manu- 
facture of this oil could then be proceeded with on a 
large scale by a number of manufacturers to Admiralty 
specification. The country would then find itself in 
possession of abundant supplies of suitable fuel inde- 
pendent of outside sources. We can, of course, form 
no opinion as to the cost at which this oil could be pro- 
duced, but this would probably not be so high as to 
wipe out the very great advantages alluded to by Mr. 
Churchill. If it were found to be greatly in excess of 
imported oils, the latter could be largely used in time 
of peace, enough of the home product being taken to 
keep the manufacturers going without too high esta- 
blishment charges ; the price in war time would, of 
course, be immaterial. Though the exact details of 
our suggestion may not be practicable in their entirety, 
we think that the whole question is of such vital 
importance that no effort ought to be spared in the 
endeavour to make the best possible use of those 
natural resources which have done so much to give 
this country pre-eminence in the past. 





Subterranean Gasworks. 


Ws cannot make up our minds whether Sir William 
Ramsay meant to be taken literally and seriously 
in what he said at the opening of the Smoke Abate- 
ment Exhibition on Saturday or whether he was enjoy- 
ing a Wellsian flight into the fairyland of science. 
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His proposition is astounding, and if based on a 
sound study of the question, and not only such 
stuff as day dreams are made of, then we do 
sincerely hope that Sir William will see his way at, 
no distant date, to explain his plans more fully than 
he has so far done. It is easy to talk of driving 
a bore-hole down into the earth till it reaches a seam 


of coal, then setting fire to the coal and feeding it | 


with air and water in the correct proportions to 


produce a combustible gas which is to be led to the | 
surface and burnt in gas engines, but it is quite another | 
thing to carry such a scheme into practice, and until | 
we have further particulars of how it is to be done | 


we shall remain sceptical as to its achievement. 
But Sir William Ramsay’s proposition does not end 
even there. We are not only to obtain gas by the 
subterranean combustion of coal, but we are also, 
so to speak, to manufacture our own petroleum. 
* You must remember,” Sir William is reported to 
have said to a representative of the Morning Post, 
“that the mines would be red-hot underground, 
and the bore pipes would be conveying to the surface 
gas at a very high temperature. In these circum- 
stances the oil would distil up the pipes, and would 
be separated from the gas by the ordinary methods. 


In this way we ought to be self-supporting as regards | 


our oil.” We thus are to obtain all the fuel we want 
for the generation of power on land and sea. The gas 
is to be consumed in engines which will generate 
electricity, and the electricity will be transmitted 
all over the country for heating, lighting, and power 
purposes, whilst the oil will supply our ships with 
means of propulsion. 

Such, in brief outline, is Sir William Ramsay’s 
view of the future methods of working mines. He 


cover how much gas can be absorbed by coal under 
great pressure. That is the converse of the condi- 
tions in the pit, where the gas is liberated by the break- 
ing of coal, but it is one direction in which further 
knowledge of pit gases may be sought. No one can 


their organisation could enforce or their industry 
afford, save in very rare cases, will gain nothing, 
but probably lose by the new form of arbi. 
| tration. Besides, employment will be restricted, 
Some old pits will be closed. Some of the least 





yet say whence it may lead, but it is at least a practical | profitable seams will be abandoned. The owners 
effort to find out more about a material on which | will concentrate upon the best seams and introduce 
the very existence of England, and, indeed, of Europe, more mechanical coal cutters. Again, millions of 
depends. householders have learned to economise coal. Engi- 
neers will effect further economies in its industrial con- 
sumption. The nation’s per capita demand willcertainly 
decrease. Coal prices will be kept down relatively, and so 
THE end of the strike is now in sight, and it is | will miners’ wages, while the very introduction of the 


possible to forecast, with some degree of confidence, |™inimum wage by legal enactment will tend to 
what the general outcome of the sorry business wil] | Pull the usual high earnings down to the minimum, 
be. At any rate, the old facts which have been | 1" the long run, neither the colliery owners nor the 
| too long ignored, together with the new facts of the | C0! consumers will suffer. The miners will pay the 
new situation, have now to be faced even by the | Price of the misleadership that has characterised 
most unwilling, and all parties must now act in the | the last few years of their movement—their em- 


light of these facts. Empty theories and dangerous | ployment is bound to be restricted, their labour con- 
| delusions have now to be cast aside. Briefly, the | ditions rendered more harsh, and their average earn- 
| stern realities of the situation are these :—A million | 88 pulled down. One bright aspect of the matter 
mine workers went on strike because half a | '§ that the doctrine of the general strike, or Syndi- 
‘million voted for a strike; half a million voted | calism, has received a check. If there had been no 
‘for a strike because they had been misled; | Minimuin Wage Bill, but a secret ballot, as we sug- 


'the men having come out upon an impossible | $ested, this dangerous gece q would have been 
‘demand and under a delusion—the demand for a Well-nigh stamped out, and trade unionism would 
| time-wage system on top of a piece-work system, and | have returned to a saner and soberer policy, stronger 


| the delusion that they could win easily—have lost belles result ; of the change. Now, we fear, while 
ltheir case: in the conference room the leaders | Syndicalism is only checked, bona fide trade unionism 


have been badly beaten by the unanswerable facts, | 7e¢eives a staggering blow—funds depleted, leaders 
| figures, evidence, and arguments of the coalowners ; | discredited, men bitterly disappointed. The next 
they have been routed in conference, but have | Step is ‘for the whole country to see that under no 
'not dared to go into the country among the | circumstances can it ever again be put to the peril 


/men and admit their beating. Thus, while the hun- | and disorganisation of the last few weeks. Labour 





The Coal Strike. 





| 


has been informed that from the engineering stand- dreds of thousands of men who never desired to | as been treated with all tolerance, but the time has 
point the idea is workable, but for ourselves we must! strike have been itching to get back to work, the | Come when it must learn that it has a duty to the 
confess that we see enormous difficulties in the way, others who were misled into the strike have still | State no less than to itself. It must not be allowed 
and we look forward with interest to hearing | been misled during the strike, and a general resump- | play fast and loose with the welfare of the nation. 
how they are to be overcome. Let us consider one | tion of work has been delayed. The false hopes | Strong and fearless legislation is wanted. The 
or two of the more obvious. We will suppose that | originally raised have been kept sufficiently alive to |soberer section of the working population will 
means of igniting a mass of coal at the bottom of a/ prolong the agony. No efforts have been made to | welcome it as bringing them peace, whilst the 


long bore-hole are really available, and we will further 
suppose that air and water can be administered in the 
proper proportions to make gas. What steps are 
to be taken to prevent the gas from escaping through 
the cracks and fissuresin the ground, or to ensure that 
it shall have something approaching a fixed com- 
position ? Unless there is a sound method available 
for the satisfaction of the first question, much of 
the gas will be lost, whilst, unless the second can be 
satisfied, it will be extremely difficult to run engines 
with anything approaching regularity. But there is a 
still greater problem. The burning away of coal 
beneath the ground must lead to subsidences and 
collapses of a very serious order, to which the enor- 
mous heat generated by the combustion would con- 
tribute. Many mines extend beneath the sea, and 
such falls and collapses as would follow the Ramsay 
system of working would open cracks and fissures which 
would quickly lead to the hopeless flooding of the 
workings. Under even normal conditions the inflow 
of water would be difficult to deal with unless all the 
usual methods, involving the construction of proper 
shafts and a staff of underground workers, were 
followed. How much more would it be when the 
whole earth had been indiscriminately riddled by 
the burning away of seams? In indicating these 
great difficulties, we have assumed for the moment 
that the coal can be consumed in the manner Sir Wil- 
liam Ramsay proposes, but until it has been definitely 
proved we hesitate to accept the assumption. To 
supply air and water just where they are wanted ; and 
to prevent the accumulation of ashes, cinders, coke, 
and fallen rock from continually choking or changing 
the progress of the fire will be found no easy task ; 
whilst the control of the supply of gas so that it may 
not greatly exceed the demand is a problem before 
which the heart of the stoutest engineer might well 
fail. On such purely practical problems as the nature 
of the lining for bore-holes which are to be subjected 
to the intense heat of a burning mine we do not 
touch, nor do we propose to discuss the economical 
question connected with the scheme, as to do so 
would be waste of time and labour till the practi- 
cability of the proposals has been demonstrated. 

It is, we think, to be regretted that attention 
should be directed to such airy schemes when there 
are still so many practical problems in the economy 
of coal mining yet to be solved. Sir William Ramsay 
has discoursed on the subterranean making of gas, 
but he would have been better employed in discussing 
the great stores of gas already there which now are 
turned to waste in every pit. Whoever can show 
some method of saving that gas, of bringing it to the 
surface, and of burning it in engines, will do the 
world an enormous service. Some day the question 


may be grappled with, and already preliminary steps 
are not wanting. 





An investigation is afoot to dis- 


|and industrial wreckers. 


explain the cold and sober facts to the men. No | 
| terms have been submitted tothem. There has, till | 
| now, been no ballot on the question of a voluntary | 
settlement with the owners upon the best concessions | 
offered, and not even the protection of the law has | 
been extended to the men willing to work. | 

Thus we are brought back to the root principle | 
from which we ought never to have departed—the | 
principle that industry depends primarily and | 
ultimately upon employers and workmen, and not | 
upon false agitators. Sober, solid, and disciplined 
trade unionism, ably officered and lawfully regulated, 
can be a potent force in the humanisation and pro- 
gressive development of industrialism. But trade 
unionism has been captured by political windbags 
Both men and employers 
have permitted themselves to drift into an im- 
possible position, from which the State has endea- 
voured to rescue them. But in its haste, it has 
misjudged the position ; the result is that instead of | 
a secret ballot of all the men on the question of | 
returning to work as an organised body, as they 
came out, we have the legislation of an empty prin- 
ciple, and a form of compulsory arbitration set 
up to enforce it. This principle strikes at the 
very root of the individual piecework system so 
essential to the welfare of the industry and the 
freedom of the men. The real leaders have lost 
most of their powers and prestige; trade unionism 
is weakened ; we come back to the conduct of 
industry by employers and workmen according to 
local conditions, but with the added handicap 
of State interference with wages. The real trade 
unionism and the real leaders are discredited 
by this new measure and the methods it estab- 
lishes, while the bare enactment of the Bill 
will be greedily seized by the false unionists and 
false leaders as a new instrument of discord and 
destruction. The State has embarked and is carry- 
ing industry upon a perilous voyage. State inter- 
ference and compulsory arbitration may be all very 
well for disorganised trades and badly paid 
workers ; but the coal mining industry and workers 
are neither badly organised nor badly paid. 
In the future things may be different. This new 
law will make them different. The strike marks 
the turning point. It has sown disorganisation 
among the men. The law will cultivate it. Men are 
already breaking away from the ranks. The moment 
the Bill becomes an Act and the State guarantees 
protection men will return to the pits by the 
thousand before even the ballot, as it inevitably will, 
gives them the sanction. 

When the new joint boards get to work 
the owners will state their case just as they 
have in recent conferences; the men, already in 
receipt of the highest wages and best conditions 














general body of citizens will support the Govern- 
ment in any sensible course, or, if it is lethargic, 
find means of quickening it into activity. 


Electric Vehicles. 


AT a recent meeting of the Institution of Electrical 
Engineers Messrs. J. C. Macfarlane and H. Burge 
presented a paper entitled ““ The Supply and Trans- 


| mission of Power in Self-contained Road Vehicles 


and Locomotives,” and from the abstract we 
gave last week it will be seen that the authors have 
devised an entirely new type of electric omnibus. 
The cost of running this vehicle is estimated to be 
appreciably less than that of a petrol omnibus, 
the saving, in fact, being fixed at no less than Id. per 
omnibus mile. All the well-known points in favour 
of electric traction, such as absence of vibration, 
uniform acceleration, no noise or smell, and the 
various other claims usually brought forward are, 
naturally, emphasised. But, in view of the past 
history of accumulator traction in this country, it 
will be a little surprising if all the authors’ hopes 
are realised, notwithstanding the ingenuity that 
has been exercised in the evolution of the scheme 
illustrated and described in the paper. One of the 
most attractive features of the contribution is un- 
doubtedly the table of comparative costs, wherein the 
cost of power is estimated at .5d. per omnibus mile. 
This figure, it is to be noted, is based on the assump- 
tion that power will be obtainable at 4d. per Board 
of Trade unit; but it would be interesting to know 
how many supply undertakings are prepared to sell 
current at that price. Asa matter of fact, central 
station engineers in this country have not hitherto 
shown any great desire to cater for this class of load, 
and we should be surprised to learn that there are 
many of them who are now prepared to provide 
current for charging purposes on such advantageous 
terms. 

Possibly the cause of central station engineers 
being somewhat indifferent to propositions of this 
description is to be found in the fact that in many 
cases the voltage at the station bus-bars differs 
widely from the pressure needed to charge traction 
batteries, and the installation of additional plant 
therefore becomes necessary. In any case, the charging 
of cells calls for a variable supply pressure, and with 
an ordinary type of vehicle a booster or motor gene- 
rator must be used. Otherwise expressed, the central 
station engineer cannot connect the battery directly 
across the mains like an ordinary motor or lighting 
load. This, we believe, gave rise to the high price 
which was often demanded for charging the electric 
launches on the Thames. In that case, however, 
the launches were not all designed for the same volt- 
age and the proper charging current was some- 
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times obtained by the use of wasteful resistances. 
Returning to the table of comparative costs 
given by Messrs. Macfarlane and Burge, other 
figures Which appear a little odd are those relating 
to the chassis maintenance and washing and preparing 
for running. It will be seen that it is estimated that 
the cost of chassis maintenance for the electric vehicle 
will only be .1d. per omnibus mile, whereas the corres- 
ponding figure for the petrol vehicle is fixed at 1d. per 
omnibus mile. The authors have explained to us 
that the latter figure covers the entire upkeep of the 
engine, with all its accessories, such as water cooling 
and ignition systems ; also the change gear box and 
the clutch; whereas in the electrical case there 
are only two dynamo electric machines, the main- 
tenance of which would be insignificant in comparison. 
It is, of course, easily seen that the difference in these 
two costs should be very appreciable, but we can 
scarcely imagine that it would be so great as the 
authors’ have shown. With regard to the washing 
and preparing expenses, we have .17d. per omnibus 
mile for the electric vehicle, against .9d. for the petrol 
omnibus; and here, again, we consider that the 
authors have over-estimated the economy on their 
own side. At all events, it would be interesting 
to know on what experience these figures are based. 
Battery maintenance, it will be observed, has been 
fixed at 2d. per ominbus mile, this figure having 
been derived from the quotations of the accumulator 
manufacturers. The figure is low, but possibly this 
can be accounted for by the fact that the authors’ 
scheme renders it impossible for the battery to charge 
or discharge beyond the rated capacity. 

It is in this connection that the merit of the system 
is to be found, for we all know how important it is 


not to exceed the proper charging and discharging | 


rates. But there is another type of battery, which, 
if reports are correct, is now largely used in America, 
and particularly for electric vehicle service. We 
refer to the Edison accumulator, which was described 
by Mr. W. Hibbert in a paper read before the Insti- 
tution of Electrical Engineers in 1903. One of the 
most interesting pomts brought forward on that 
occasion, not only by Mr. Hibbert, but also by various 
other electrical men who had tested this battery, 
and who took part in the discussion, was that, unlike 
the lead accumulator, the Edison cell can discharge 
until thoroughly exhausted, and that it can also be 
charged and discharged at very high rates. The 
lead accumulator is admitted to be the weakest link 
in the system, and it seems that some endeavour 
should be made to ascertain whether the conditions 
can be materially improved by the use of storage 
batteries of this later type. 


LITERATURE. 





The Portable Steam Engine: Its Construction and 
Management. By W. D. Wansbrough. London: 
Crosby Lockwood and Son. 1912. 

THE literature of the portable engine is extremely 

limited in range and small in quantity, facts which 

would alone entitle Mr. Wansbrough to a hearing. 

But it would really matter very little if it were 

extensive, because we have here a very well written 

book, beautifully illustrated, quite competent to 
take a place in the engineer’s library. It is to all 
intents and purposes a new edition of Mr. Wans- 
brough’s first book, ‘‘The Portable Engine: Its 

Construction and Management,’ re-written and 

brought down to date. 

The first chapter is a sketch of the history of the 
evolution of the portable engine, and is, on the whole, 
very well done. There are a few points, however, 
which are not quite accurate. Thus, for example, 
referring to Watt’s anticipation of the crank by 
Pickard in 1780, our author is mistaken, as are a 
great many others, in saying that as the crank had 
long been used in lathes, Pickard could not claim 
its use in steam engines, because as a new combina- 
tion the use of old devices constitutes a perfectly 
valid patent, and it is quite certain that Watt had 
the best legal advice available. A long reference is 
made to Trevithick’s work and to his movable 
engine of 1811, exhibited at Kilburn in 1879. The 
account which follows of the career of the portable 
engine under the auspices of the Royal Agricul- 
tural Society is interesting and generally accurate. 
But Mr. Wansbrough is too young a man to have 
known anything of what may be called the inner 
life of the competitive engine or the more or less 
humorous episodes which attended the trials, 
such ds plugging a flue tube with tallow, stopping 
the ends of the tube with clay, and in the course 
of the run making a hole in the clay at the 
fire-box end. The tallow leaking kept the 
fire—largely consisting of ash soaked in grease— 
going, and the engine running, and that so much 
longer than it was expected to run that the judges 
detected the fraud and disqualified the-engine. A 
concise description and good illustrations are given 
of many of the earlier engines made by leading firms. 








We cannot agree, however,.with our author in some 
of his criticisms. For example, he speaks in high 
terms of the water-bottom fire-box, used by Messrs. 
Robey of Lincoln. ‘Its only disadvantages were 
additional weight and increased first cost, but these 
were more than counterbalanced by its increased 
steaming power and the exceptional facilities afforded 
for the deposit of sludge and dirt in the bottom space 
whence they could be easily removed.” But in 
practice on the farm the space usually became hard 
packed with deposit. The boiler never steamed 
better even when new than did the normal boiler, 
and this had the fatal defect that a man could not 
get into the fire-box to put on a bolted patch, and 
a leaky tube had to be tightened by the use of a 
special elbowed bar, one end of which fitted the 
ferrule and the other projected through the fire-door, 
to be hit by a hammer. Webb’s use of this kind of 
fire-box was not open to the same objection, the 
boxes of locomotives being so large, and a special 
manhole being provided through the ‘‘ wet bottom ” 
right under the grate. Neither can we agree with 
Mr. Wansbrough when he says that “the history 
of the portable engine may be considered as ending 
at the Cardiff trials of 1872, as all further improve- 
ments now extant are matters of detail merely.” 
There is scarcely a page of the book that does not 
contain ample evidence that the portable engine 
is undergoing daily modification for the better. 
Need we name more than the rapidly extending use 
of superheating ? 

The chapter on ‘‘ The Engine of To-day ”’ is very 
well written. But our author has either forgotten 
or never knew some things about boiler construction. 
Speaking of roof stays, he asks how is the pressure 
on the crown plate of the fire-box to be carried 
without them? and holds that this is impossible 
without them in some shape. But in the early 
days when the pressure was 50 Ib. no roof stays of 
any kind were used. The plate, generally made of 
Lowmoor or BBB Staffordshire, being ductile, 
came down by degrees and “ pocketed ”’ all over 
as though it had been done in a modern flanging 
press to a depth of a couple of inches, and gave no 
further trouble. It was simply a Mallet buckled 
plate inverted. The transverse roof girders, illus- 
trated on page 35, carried on angle irons riveted to 
the sides of the external fire-box, have been used in 
locomotives for many years. Before leaving the 
use of corrugated plates instead of screwed stays, 
it is worth while to say that we believe the original 
inventor was the late John Haswell, of Vienna, 
locomotive superintendent of the Austrian State 
Railways, who fitted locomotives with both the 
inside and outside fire-boxes, corrugated—just like 
a roofing sheet—certainly as far back as 1870; thus, 
we think, anticipating everyone else. 

The third chapter is mainly descriptive of standard 
types of engines, and is well illustrated. For this 
purpose what is known as an 8 horse-power nominal 
engine with a single cylinder has in all cases been 
selected. It is quite well understood that “‘ 8 horse- 
power’”’ is simply a term for catalogue reference. 
Compound and special engines are dealt with in 
another chapter. 

Hastening on, we come to Chapter VI., ‘“ Prac- 
tical Hints on the Use and Management of the 
Portable Engine.’ This is very lucid, covers a 
great deal of ground, ought to be useful, and is for 
the most part correct. It contains, however, certain 
dogmatic statements bearing on vexed questions, 
which show some want of breadth in the views 
taken by our author. For example, speaking of 
firing: ‘‘ The golden rule for firing successfully and 
with economy may be stated in two lines. The 
fire must be very thin and very bright, and the coal 
must be put on in small quantities and often.” 
Whether this rule is right or not depends on the kind 
of coal used, and is not a rule of general application at 
all. In many cases, a very heavy fire is the best. 
We have, then, a species of gas producer, and the 
fire-box is filled with flame in the upper part. It 
is altogether a question of the conditions under 
which the engine is working and the character of 
the coal. Mr. Wansbrough recognises this truth, 
for he says almost in the next paragraph that the 
‘thickness of the fire will vary so much in different 
engines and under different conditions that it is not 
possible to lay down a hard-and-fast rule for the 
thickness, which only experience can determine, 
but the thinnest fire with which the engine can be 
made to keep steam is the right one.” 

The last two chapters are on the slide valve and 
its action, and on the indicator diagram. They 
are both well written and satisfactory, but neither 
calls for any special comment. Traction engines 
are not mentioned and semi-portables little more 
than named. Our author is to be congratulated on 
this reticence, because although apparently quite 
similar up to a certain point, the traction engine 
is really a very different machine from the portable 
efgine. But neither has our author said a syllable 
about the portable engines of France, Germany and 
Italy, with which we have a very keen competition. 
May we suggest that when a second edition of this 
excellent little work is published this omission shall 
be repaired. 











NEW PUMPING STATION FOR OLDHAM. 


On Monday last the Butterworth Hall pumping station 
and works were formally opened by the Mayor of Oldham. 
These works have been constructed under powers obtained 
by the Oldham Corporation Aet of 1909, and are designed 
to utilise the water arising from disused workings of the 
Butterworth Hall colliery of Platt Brothers, Limited, 
which has hitherto been pumo-d from the workings to 
the surface and allowed to flow to waste. It will now, 
by an arrangement with Messr3 Platt Brothers, be first 
of all delivered into a storage reservoir, and thence pumped 
into the Corporation’s Piethorne reservoir, and from thence 
will flow delivered into the existing supply mains. 

The drainage area of the disusei workings from which 
the water will be taken, and which are known as Tunshill 
and Thistley Field, is, at present, 1176 acres, but in about 
another two years’ time a further area of 389 acres, known 
as the Ladyhouse workings, will become available. The 
quantity of water which it is anticipated can be obtained 
from the present area is about 750,000 gallons per day, 
and the total yield of the two areas together is estimated 
at 1,000,000 gallons per day. 

The water available for use by the Corporation has been 
collected in the workings, and has been entirely separated 
from waters derived from workings now in use. It is 
conveyed by specially constructed works to a pump 
sump, whence it is raised through a height of 429ft. into 
the storage reservoir at the surface. The lift from the 
storage reservoir to the Piethorne reservoir is 325ft., 
so that the total lift is 754ft. 

The site of the pumping station for raising the water 
from the storage reservoir to Piethorne adjoins the Butter- 
worth Hall colliery, and covers an area of 3600 square 
yards. It is sufficiently large to permit of future exten- 
sions should these be found necessary. The buildings 
comprise engine-room, workshop, store, mess-room and 
lavatory. The engine-room is 60ft. long by 41ft. wide 
by 19ft. 6in. high to the underside of the roof principals. 
The workshop measures 20ft. by 15ft., the store 13ft. by 
9ft., the mess-room 13ft. by 10ft. 6in., and the lavatory 
20ft. by 6ft. 

The pumping engines are of the horizontal cross- 
compound type, having cylinders 20in. and 34in. diameter 
with a stroke of 2ft. 6in. The cylinders are mounted on 
separate bed-plates, and each is bolted to a main pump 
and connected to a common crank shaft carrying a fly- 
wheel 10ft. 6in. in diameter and weighing 6} tons. The 
indicated horse-power is 88}. The pumps are of the 
double-acting horizontal ram type having working barrels 
8in. diameter by 2ft. 6in. stroke. They work at a ram 
speed of 192}ft. per minute. The pump valves are of 
the multi-annular type, and are sixty-four in number. 
Two air vessels and a vacuum vessel are provided for each 
pump, the former being charged by means of a Wipperman 
air charger. The capacity of the plant at present installed 
is 1,000,000 gallons per day. Steam is to be supplied 
from the boilers of Platt Brothers, Limited, at a pressure 
of 701b. per square inch through a 5in. diameter steel 
pipe 150ft. long. The condenser is of the surface type, 
and the air pump of the Edward design. There is a re- 
heater between the high and low-pressure cylinders. 

The storage reservoir is entirely underground, and has 
a capacity of 225,261 gallons. It has a maximum length 
of 111ft., a maximum width of 58ft., and is 1lft. 2in. 
high from the floor to the soffit of its arched roof. When 
full it will have a depth of water of 9ft. 6in. It is constructed 
entirely of ferro-concrete on the Considére system. It 
is divided into nine arched bays each provided with ven- 
tilators. After the water has been delivered into the 
inlet channel it is conveyed into the reservoir through a 
series of 6in. pipes, and has to circulate through the whole 
length of the reservoir to the suction wells, of which there 
are two. 

The delivery main from the pumping station to the 
Piethorne reservoir is 12in. in diameter throughout, and, 
with the exception of two crossings over the Rochdale 
and Oldham branch of the Lancashire and Yorkshire 
Railway and one stream crossing, it consists of cast iron 
socket and spigot pipes. It has a total length of 
4750 yards, and is laid along the public roads, except at 
the railway and stream crossings. The former are carried 
out with 12in. diameter steel tubes enclosed in water- 
tight steel troughs, 95ft. long, Ift. 8in. wide and Ift. 5in. 
deep inside. These are supported on masonry piers 
built from rail level to a height of 16ft. 6in. The stream 
crossing consists of a 12in. diameter steel tube, 40ft. long, 
supported on masonry abutments. The main is divided 
into five sections, each controlled by relief and by-pass 
valves, and provided with wash-out valves and pipe 
lines and air valves. The inlet to the Piethorne reservoir 
consists of a masonry well and gauge basin, 11ft. long by 
6ft. 3in. wide, and a masonry channel, 4ft. wide and 
lft. 6in. deep, formed down the slope of the reservoir 
embankment for a distance of 150ft. 

The total cost of the scheme, inclusive of land pur- 
chase and wayleaves, is given as being £25,200. The 
whole of the works have been designed and carried out 
under the supervision of the Corporation waterworks 
engineer, Mr. Charles J. Batley, M. Inst.C.E. The con- 
tractor for the pumping station was Mr. Jarvis Bewley, 
of Oldham ; the storage reservoir was built by S. and J. 
Smethurst, Limited, of Oldham ; the engines and pumping 
machinery were supplied by Ashton, Frost and Co., 
Limited, of Blackburn; the cast iron pipes by James 
Oakes and Co., of Alfreton; the steel tubes by Clayton, 
Son, and Co., Limited ; and the valves by Glenfield and 
Kennedy, of Kilmarnock. The underground works at 
the colliery and the supply and laying of the delivery 
main to the storage reservoir were carried out by Platt 
Brothers and Co., Limited, and the laying of the pipe 
line from the pumping station to Piethorne reservoir, 
the inlet works at this reservoir as well as the masonry 
piers and abutments for the railway and stream crossings 
were executed by the Corporation’s own workmen. 

The scheme is distinctly interesting. The colliery 
owner, instead of pumping to waste the water—which 
must in any case be raised from the workings to prevent 
other parts of the mine being flooded—now delivers it 
to the Corporation to be utilised for the benefit of the 
community. Another point is that steam is supplied by 
the colliery, the Corporation being spared the expense of 
laying down boilers of its own, 
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ELECTRICAL LOCOMOTIVE CAB SIGNALLING. | 


OnE of the many systems proposed for repeating in the | 
engine cab the fixed signals a driver passes, by means of | 
obstructions in or alongside the “‘ four-foot ’ way, is that 
designed by Mr. Vincent L. Raven, the chief mechanical en- 


wards by the spring above it. On either side of the shoe 
is a metallic brush, and the frame carrying the shoe and 
brushes is kept pressed downwards by the springs at each 
of the four corners, as illustrated in Fig. 7. The shoe is 
hinged at the end, and to the centre of the shoe and working 
inside the spring is an upright rod which is coupled to a 








Fig. 1 SIGNALLING APPARATUS IN CAB 


switch inside the switeh-box, seen in Fig. 2, and to the right 
in Fig. 7. 

It will have been anticipated that the shoe runs over the 
ramps already described, and that the metallic brushes 


are for cleaning the ramps. While running 


gineer of the Nerth-Eastern Railway. This was described 
in our issue of November 10th, 1899, and it is installed 
on several portions of the main and branch lines of that 
company. Mr. Raven's original system had, however, its 
drawbacks, and no one recognises this more fully than the 
inventor himself. The main defect is that no * clear”’ indi- 
cation is given, and consequently a driver, who receives no 
signal through some failure in the apparatus on the ground 
or on the locomotive, runs along in ignorance of the fact 
that he is approaching danger. Another disadvantage is 


This is so. 





that the ground equipment adds weight to the signal and be 
introduces complications in the adjustment of the signal j i 
7 











INDICATOR 





Fig. 3-CAB 


wires. Mr. Raven has, therefore, turned his attention to im- | 
proving the system and endeavouring to give both “‘danger”’ 
and ‘clear’ signals with the aid of electricity. The 
first results of these efforts were described in Mr. Pigg’s 
paper, ‘“‘ Automatic Cab Signalling on Locomotives,” read 
before the Institutiori of Electrical Engineers in October, 
1907, a paper which was reprinted in THE ENGINEER for 
December 13th, 1967, and January 17th, 1908. Since then | 
still further improvements have been made, and with them 

the North-Eastern officials are so satisfied that the whole 


Fig. 5-BAR AT DISTANT SIGNAL 


| between the last stop signal at one signal box and the dis- 
| tant signal of the next the miniature signal arm in the 

indicator is normally down, as seen in Fig. 3. As soon as 
| the shoe rides up the ramp, situated 150 yards or so before 
the distant signal is reached—and which may be described 


Fig. 2 


rings even after the shoe has fallen when going off the ramp, 
though, as will be explained later, the bell circuit may be 
again opened, when the shoe rises again at the ramp at 


the distant signal, Fig. 5. This means that every time q 


driver approaches a distant signal he gets a bell during 
the time he is travelling the 150 yards. 





EQUIPMENT UNDER THE ENGINE 


It is now necessary to say that at the home signal and 
at the starting signal if there be one, and also at advanced 
starting signals where provided, there is another ramp, 
Fig. 6, which is about 60ft. in length. These stop signal 
ramps, as is also that at the distant signal itself, but not 
the “* warning ’’ ramp, are insulated from the ground, and 
the stop signal ramps are electrically joined to the levers 
of the signals they apply to. When the signals are at 
danger the ramp is de-energised and dead, but it is joined 
up to a battery at the signal box by means of a switch on 

















Fig. 7 BRACKET UNDER THE LOCOMOTIVE 


the lever in the locking frame, when the lever is pulled over. 
The distant ramp is in series with the stop signal ramps, 
and is not energised until the levers for the stop signal or 
signals in advance are pulled over. The warning ramp, 
however, cannot be energised, and the bell always sounds 
there. ; 

If when an engine runs on to a ramp at the distant 
signal with the bell, started at the warning ramp, ringing, 
the stop signals in advance are at “ clear,”’ the ramp would 
be energised, the bell circuit be broken, the bell cease to 





of the Richmond branch, and the locomotives working 
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Fig. 4-DETAILS OF INSULATED BAR 
thereon, have been equipped. It is proposed to describe 
these improvements in the following article. 

In the cab of the engine, Fig. 1, there is on the left an 
indicator, seen better in Fig. 3, and on the right a bell. | 
At about 150 yards before each distant signal is reached 
there is provided in the centre of the four-foot way a steel | 
bar of T-section, Fig. 4, 30ft. long and ramped at the ends. | as the warning bar—the upright rod, Fig. 7, rises and 
Immediately before each distant signal, Fig. 5, is a similar | turns the switch. This closes the bell circuit, and causes 
bar. Suspended from the locomotive is a bracket, Fig. 2, | the bell to ring. It also breaks the circuit to the miniature 
in the centre of which is a shoe—seen better in the two arm, so that the latter is no longer attracted and held down, 


views of the bracket given in Fig. 7—kept pressed down- | but rises and assumes the danger position. The bell still 


Fig. 6-BAR AT 














STOP SIGNAL 


ring, and the armature on the rod of the miniature arm 
would be attracted so that the arm would be lowered. If, 
however, the stop signals are at danger th» ramp would 
not be energised, and so the bell circuit would 
be re-made when the shoe fell, and the bell would con- 


























Marcu 29, 1912 


tinue ringing. Nor would the miniature arm fall to clear. 
One excellent feature of the Raven electrical system is 
the provision of what we will call an “‘ intermediate ramp.” 
his is situated between the distant and home signals and 
js also in series with the stop signals, and intended to inti- 
mate to a driver any change that may have taken place | 
since he passed the distant signal. Supposing the distant 
signal to have been against the driver as he passed it, but | 
to have been cleared very shortly afterwards, the inter- 
mediate ramp would give notice of this fact, and the driver, 
1 of preparing to pull up, would give his engine steam 
again. On the other hand, if the stop signals were still | 
at danger the bell would again ring when the engine passed 
off the ramp, and the driver would therefore prepare to | 
stop at the home signal. The ramp at stop signals, it 
will be remembered, is much longer than the others. The 
purpose of this is to provide that the engine should come 
to u stand on the ramp. Supposing now, that having 
received notice from both the distant and intermediate | 
ramps that the home signal is at danger, the bell in the | 
cab continues ringing the driver will reduce speed. As 
soon as the engine gets on to the ramp atthe home signal | 
the bell will cease to ring, and the driver would know exactly 
where he was and stop his engine unless he found the line 
clear. ‘The miniature arm would rise if the signal were at 
danger, and remain up until the signal was lowered. If, 
jowever, the signal had been cleared since the engine | 
passed the intermediate ramp the bell would stop and the 
arm be lowered immediately the engine reached the ramp. 
But the home signal ramp cannot be energised even if 
the signal it is applicable to be lowered unless the starting 
signal, if there be one, be “ off’ also. In that event the 
block regulations demand that the home signal shall be | 
kept at danger until the train has been brought almost to | 
ustand. ‘To meet these conditions and to give the driver | 
what may be regarded as a warning signal, Mr. Raven has 
provided a tapper key in the signal box, which, when the 
key is pressed intermittently, completes the circuit through | 
the ramp and causes the miniature arm to keep rising and | 
falling. This circuit can, however, only be completed when | 
the home signal is lowered, as otherwise the ramp would 
The driver would then draw forward towards | 


insteac 


remain dead. 
the starting signal, and as soon as the engine passed off the 
ramp the bell circuit would be again closed and the bell 
continue ringing until the starting signal was reached, when | 
the conditions possible at the home signal would be re- | 
peated. In the event of the engine over-running the ramp | 
at the home or starting signals the bell would sound and | 
the driver would have to set back until the bell was stopped 
by the shoe mounting the ramp. Of course, the fore- | 
going supposes that there is fog, for otherwise the | 
conditions of the signals would be visible to the driver, 
though even without fog the new system manifestly affords 
additional protection. 

One other feature must be noticed. Under the miniature 
arm, Fig. 3, is a pointer. This is a route indicator for 
showing at a junction whether the road is set for the left 
or right hand. Normally when the miniature arm is | 
lowered the indicator points to the left, even where there | 
is no junction. If the road be made for the right the | 
polarity of the armature of the indicator is reversed and | 
the finger points to the right. | 

Among the noteworthy features of this system may be | 
observed (1) the provision of the intermediate bar; (2) | 
that ‘‘danger’’ and ‘clear ’’ indications are made ; (3) | 
that notice is given as to the direction the lines are set at 
a junction; (4) that warning is given when a signal box 
is being approached, even if the signals be at ‘* clear ; 
(5) that the draw-ahead indication is given at home signals, 
when a driver may draw forward to the starting signal ; 
(6) that the apparatus is applicable at all times, and is | 
indifferent to sudden fogs; (7) that the distant signal 
indication is given by the state of the stop signals and not 
by the condition of the distant, which might be “ off ”’ 
irregularly owing to the contraction of the wire in frosty 
weather ; (8) that the distant signal might be dispensed 
with probably ; and (9) that any failure of the ground or 
engine apparatus would cause the *‘ danger ”’ indication 
to be given. 


| 


LAUNCH OF H.M. BATTLESHIP AJAX. 


COMBINED with the launch at Jarrow on Wednesday, 
20th inst., of the battle-cruiser Queen Mary— as noticed 
in last week’s issue—the launch at Greenock, on the | 
following day, of the battleship Ajax constitutes a note- | 
worthy record. On consecutive days two vessels were added 
to the British Navy, each being the largest and most 
powerful of its class, and each more powerful than any 
ships of the same type yet built for any other navy. 

The construction of the Ajax in the dockyard of Scott's | 
Shipbuilding and Engineering Company, Greenock, was | 
commenced on February 27th last year, and while in her 
case the builders have not scored a record as regards time 
of construction for a private yard, as in the case of her pre- 
decessor, the Colossus, which was sent off the same stocks 
on April 10th, 1910, her launch in little more than a twelve- 
month from keel laying—considering the labour scarcity | 
and disputes, as well as the difficulties in getting material 
delivered, which have distinguished the period—is a | 
highly creditable feat, particularly seeing that the vessel | 
1s much heavier and larger in every way than her prede- | 
cessor, Some general figures may sufficiently convey the | 
comparison, and at the same time show the growth of | 
naval construction and the development of the Dread. | 
nought type of battleship within the two years ‘period. | 
The Colossus is 515ft. in length, whereas the Ajax is 555ft.; | 
the breadth in the former case is 87ft., and in the latter | 
Soft. 6in.; and the normal draught is 27ft., as against | 
“7ft. 6in. While the Colossus has at normal draught a | 
displacement of 21,000 tons, that of the Ajax will be some- 
what over 23,000 tons. In full sea-going trim and with 
all stores on board she will draw about 30ft. All the 
battleships of the Dreadnought type have designed speeds 
ot 21 knots, This, in the case of the Colossus, is 
attained with engines of 25,000 indicated horse-power, but | 
in order to drive the Ajax at the same speed the propelling 
machinery, which consists of Parsons’ turbines, made by 
the builders, arranged to drive four shafts, each having 
a four-bladed propeller. will have to develop about 31,000 | 
shaft horse-power. 

Jn hull structure, in armour protcction, and in dispo- | 


| in advance of the Colossus. 


| strake of 9in. thickness and above that one of 8in. 
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sition and calibre of armament the Ajax has many features 
One is the very large number 
of water-tight bulkheads which have been fitted, with the 
object of rendering the ship practically unsinkable even 
in the event of several of the compartments being holed in 
action by torpedoes below the water line. The side 
armour consists of 12in. hardened nickel steel, and it 


| extends for nearly two-thirds of the vessel’s length, and 
| covers her vital parts. 


The 12in. thickness, however, | 
applies to the two lower strakes only, above which is one | 
For- | 
ward and aft of the heavily protected part of the vessel, | 


| armour, tapering from a thickness of 6in., extends to the 
| stem and stern. 


In no direction is the advance of the Ajax on the pre- 
vious Greenock Dreadnought so notable as in that of | 
armament. Instead of ten 12in. guns she will have ten | 
13.5in. guns, which will enable her to fire a broadside of | 
12,500 lb., compared with 8500 lb. in the Colossus and 





| seconds elapsed. 
| cradle was somewhat over 9000 tons, and the breadth of 


' construction so far. 





creased, and she entered the water with great sinootli- 
ness and was checked within a very short distance of 
the end of the ways by huge masses of chain cable along- 
side the berth. From the time when she began to move 
until she was off the ways and fully water-borne seventy 
The launching weight of the hull and 


the launching ways was 6ft. The Ajax, once afloat, was 
taken in charge by tugs, and in a short time was safely 
berthed in the company’s wet basin closely adjacent. 

At luncheon, served to a very large party in one of the 
spacious shops, transformed for the occasion, Mr. Charles 
C. Scott, chairman of Scott’s Shipbuilding Company, pre- 
sided, and in proposing ‘‘ Success to H.M.S. Ajax,” referred 
at some length to other vessels of the same name which, he 
said, was one of great historic interest in the British Navy. 
The new Ajax launched that day, with her sister ships being 
built elsewhere, represented the last word in battleship 
The first, second, and third of her 














STERN VIEW OF THE AJAX 


6800 Ib. in the original Dreadnought. Her guns will be 
installed in pairs in turrets on the middle line of ship. This 
enables her, as in the Colossus, to use all her 13.5in. guns 
on either beam. The midship turrets are superimposed 
so as to fire over the forward and after turrets. In the anti- 
torpedo boat armament the provision on the Ajax is the 
same as in the Colossus—-sixteen 4in. guns. They are, 
however, of an improved pattern, each being capable of 
firing a projectile of 31.1b. They also have'greater rapidity, 
fifteen rounds each per minute. They are in single tier 
armoured batteries, and are disposed so as to give the best 
possible protection against torpedo attack. 

The launch of the Ajax was in every way perfectly 
successful, not the slightest hitch occurring throughout. 
At the time appointed, one o’clock, the Duchess of Suther- 
land cut the ribbon connected with the weights and 
daggers, thus releasing the huge hull, and also broke 
a bottle of wine on the bow. The vessel moved 





slowly at first but the velocity very gradually in- 


predecessors were fitted with muzzle-loading guns able 
to fire only at an effective range of about one mile. The 
newest Ajax would be able to discharge her fire at an effec- 
tive range of ten miles. It was only a comparatively short 
time since the immediately preceding Ajax was built—1880 
—but the advance in dimensions, gun power and armour 
had been extraordinary. The length of the new ship was 
double that of the old, the displacement was three times as 
great, and the effective muzzle energy of her salvo of 
primary guns was ten times as great. On the ships 
launched thirty-two years ago there was a narrow belt 
of 18in. armour extending for only one-third of her length. 
The new ship was clad from end to end with hardened 
steel, which, though only 12in. in thickness over the vulner- 
able parts and tapering gradually towards the ends, had 
three times the resisting power of the old armour. With 
respect to speed there had been an increase of 50 per cent., 
which had rendered necessary the multiplication of the 
horse-power by five. The old Ajax had .75 horse-power 
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PROPELLING MECHANISM AND CHASSIS OF PETROL-DRIVEN RAILWAY CAR 


CHARLES PRICE AND SON, BROADHEATH, MANCHESTER, ENGINEERS 
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of which extends its full length. There are four saddles, 
each of the duplex pattern. The front rest of each saddle 
has a compound, swivel, self-acting slide; the back rest 
is similar, except that it cannot be swivelled. This feature 
is dispensed with in order to adopt a certain construction, 
which enables the rest better to resist the lifting stresses 


would approximately have made the tonnage of the new | There are four gui due to back cutting. These stresses are transmitted 
Ajax. Since that time the firm had launched, engined | two of these extend the full effective length of the bed. | directly to the bed without passing through any bolts. 


and equipped many vessels for the Navy, the latest being | The front saddle next each loose head and each back 
the battleship Colossus, delivered to the Admiralty in | saddle is fitted with a means for combining the sliding) OOOO 


per ton of displacement, and the new Ajax 1.35 horse- The slide bed is of the double pattern, that is, it is formed 
power, but the larger power would be obtained with prac- | with four shear surfaces. It is made in two parts and has a 
tically the same expenditure of fuel. Captain Fitzherbert, | total length of 102ft. and a breadth of 7ft. The fact that 
in replying, said that 110 years ago the Scott firm had | there is only one joint in the bed-plate is, it is claimed, an | 
built for the Admiralty a wooden sloop named the Prince | important feature of the machine. The bed-plate carries 


of Wales, forty-five of which, according to his calculation, | six tool saddles, two roller steadies, and two other guides. 
ide screws provided in the design, and 














August last year. and surfacing feeds so as to permit any taper from | in 2 
to lin 81 being turned. The feeds range from jin. to lin. PETROL-DRIVEN RAILWAY CAR. 
= . per revolution. The loose headstocks and the saddles can 
be traversed quickly either way along the bed by power. WE give on this page an illustration of a petrol-driven 
TWO LARGE SHAFTING LATHES. These motions are effected by means of machine cut racks | passenger and mail car which has recently been constructed 
on the bed and side shafts, driven by two auxiliary con- | by Messrs. Charles Price and Son, Broadheath, Manchester, 


to the order of Mr. E. Cusack, locomotive engineer, for 
| service on the Midland Great Western Railway of Ireland. 
It is designed to accommodate twelve persons and from 


Two interesting lathes recently designed and constructed | stant speed motors. The stays are traversed along the 
by Thomas Shanks and Co., of Johnstone, are illustrated | bed by hand power. 


on page 326. Both these lathes are of the double-ended The face plates are 6ft. in diameter and have cut steel 
type, and are intended for shaft turning work. spur rings shrunk and bolted tothem. Each headstock is | 4 ewt. to 5 cwt. of mails, the latter being carried in the 


We will refer first to the upper of the two views. This | driven by a variable speed motor, which with the gear | lockers shown at each end. From the plan above it will 
lathe is primarily intended for dealing with exceptionally | wheel changes allows the spindle speed to be varied from | be observed that the transmission mechanism is pitched 
long and heavy marine shafting. In addition to turning across the centre of the frame and is enclosed by the middle 


two to sixty revolutions per minute in about a hundred 

and finishing such shafting the lathe is arranged for the | very fine steps. The trepanning apparatus consists of | seat. The engine, also shown above, is of the vertical type, 
addition of trepanning apparatus. Surfacing and screw- | two hollow steel bars up to 40ft. or 50ft. in length fitted | with four cylinders 4in. bore by Sin. stroke, developing 
cutting can also be carried out on it. It will be seen that | with a cutting head suitable for boring any diameter. | 26 horse-power at 1000 revolutions per minute. The 
the lathe is provided with two fast and two loose heads. | These bars when in use are clamped firmly to the boring | cylinders are cast in pairs and the crank shaft, which is a 
The fast heads are driven quite independently by electric | saddle and are supported close up to the work in a stay. | solid forging, is supported on three main adjustable bear- 
motors, so that two shafts of moderate length may be | A quick-power motion for withdrawing the bar is pro- | ings lined with white metal. The high-tension magneto 
turned simultaneously, or the maximum length can be | vided, while a powerful jet of water can be delivered to the | ignition apparatus and centrifugal water circulating pump 
admitted by removing one of the loose heads. When two | work from a small motor-driven pump. are situated at the front end of the engine and are driven 
shafts are being machined at the same time each may | "The second lathe illustrated on page 326 differs chiefly | by skew gearing from the crank shaft. The timing gear 
measure up to 38ft. in length ; when the lathe is arranged | from the first in that it is of the single bed type. The wheels have spiral teeth to ensure silence in working. 
for its maximum capacity it can take in a shaft 80ft. long. | maximum length admitted in this case is 75ft. The bed | The bottom half of the crank case is detachable so that the 
The height of centres is 36in. is 5ft. 6in. across the top and carries two guide screws, one 








adjustments of all the main bearings can be attended to. 
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carburetter is of the Claudel-Hobson pattern, con- 
sd from each end of the vehicle by means of Bowden 
anism. A leather-faced cone clutch with a 
palanced end thrust is fitted, the spring being enclosed in 
the male member, and capable of adjustment. The 
drive to the first shaft in the gear box is taken through a 
plain flanged coupling. The gear box provides three 
speed ratios in either direction, and the sliding gear wheels 
cowed on castellated shafts. The lay shafts are mounted 
on ball bearings with oil-tight covers. The clutch control 
wear is operated from within the gear box. The drive 


The 
trolle 
wire mech 


fi he last shaft in the gear box is taken to one of the | 


from t : p r 
ore of the vehicle through the medium of a silent chain, 


which is kept in tension by means of a spring-loaded 
adjustable leather-faced roller. Further adjustments of 
the tension can be effected by the movement of the axle. 
The axles are of special oil-treated steel and run in long 
white metal bushes automatically lubricated by slip rings, 
the lower half of the axle-box forming an oil trough. The 
wheels are of crucible cast steel 30in. diameter, pressed on 
to tapers on the axles and locked by nuts. The springs 
are of the laminated type with one fixed pin. 

The car may be driven from either end. To enable this 
to be done the gearing is operated by a selector, which 
enables either lever when not in use to be isolated. An 


riveted studs in the gusset angles, then grooving or frac- 
ture takes place in the roots of the flanges involving expen- 
sive repairs. Another method of preventing trouble is to 
provide flexible flues, such as the corrugated forms, which 
are familiar, but these cannot well be used for the front 
section, where the hogging is most difficult to deal with. 

In a very practical paper read on Saturday last before 
the Manchester Association of Engineers, Mr. Sam Boswell 
explained that the hogging was caused by overheating and 
did not exert its influence in a straight thrust on the end 
plate but rather in a torsional or bending strain. In many 
cases the furnace attachment to the front end can be com- 
| pared to the abutment of an overloaded bridge, and is only 
prevented from spreading out and extending its span by 
the rigidity of the end plate and stays. The distress in 
the furnace is only felt from the crowns downward to the 
horizontal centre line, while at the same moment the under- 
side of the furnace is under a tensile stress which shortens 
| the furnace bottom, and this forms the inner radius of a 
| curve furnace, pulling the end plate inwards. Mr. Boswell 
| says the best way to remove the evil of the unequal expan- 
| sion of the furnace is to adopt a system of firing which will 
| keep the heat of the fire well clear of the furnace doors. 
| He even goes so far as to recommend that the fire should 
be kept beyond the first flange seam. By so doing the 
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interlocking device is provided for the forward and reverse | 
rods, so that no two sets of gears can be put into mesh simul- 
taneously, one at either end. There is an accelerator 
pedal at each end for the carburetter and the clutch, and 
these pedals are intercoupled by a central lever. Two | 
systems of brakes are provided, one foot brake and one 

hand brake at each end operating on all four wheels. The 

radiators are of the spiral tube pattern with detachable 

aluminium covers. They are situated on each side of the | 
engine, thus avoiding long lengths of water piping. The | 
frame of the carriage is of hydraulically pressed mild steel | 
with an overall length of 20ft.; the wheel base is 8ft. | 
The water and fuel tanks are in duplicate, the fuel tanks | 
being placed under the seats and feeding the carburetter 
by gravity. The body is fully enclosed, with seats for | 
eleven passengers and driver. The seats are upholstered 
in leather and are provided with reversible backs. The 
mail lockers are constructed separately from the main 
body and are secured by light channels supported on the 
underside of the frame. The total weight of the car | 
unloaded is 3 tons and the maximum speed is about 
33 miles per hour. 


THE LANCASHIRE BOILER. 


Tue Lancashire boiler is an old and well-tried servant 
of the steam user, and when reasonably treated with pres- 
sures up to 100 lb. cannot be beaten for longevity. With 
the higher pressures which now prevail, however, the flat 
front end plate is prone to give trouble, and the method 
of staying by means of rigid gussets is capable of improve- 
ment if the necessary breathing is to be allowed for. The 
latter is caused by the well-known hogging of the furnace 
crowns immediately over the fire, and varies continually 
with the changes in the furnace and the opening and closing | 
of the firing door. Many and various have been the 
attempts to provide increased flexibility of the end plates. 
John Ramsbottom forty years ago experienced the same 
difficulty with the Cornish boiler, and tried to overcome 
it more or less by providing oval holes in the gusset plates, 
in which he used round bolts. F. W. Webb also took a 
somewhat similar precaution. One of the boiler insur- 
ance companies substitutes for gussets a link with a large 
diameter pin at each end in place of the usual cross rivets, 
while another company has a special gusset plate with 
graduated oval holes, both of which are a step in the right 
direction. 

A third method of giving the desired flexibility and one 
Which is meeting with increased favour is the adoption of | 
thinner end plates. The hogging of the furnace crowns 
usually causes trouble in the shape of ‘ grooving” at the 
furnace mouths, and the gusset stay rivets are liable to 
leakage. If it is sought to prevent the leakage by using 





larger rivets round the furnace mouths, or screwed and 
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hump formed on top of the furnace will be removed suffi- 
ciently far away to ensure a more even thrust on the front 
end, as is the case at the back of the boiler. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





COAL STORAGE. 


Sir,—Some months since I read a paper to the Manchester 
District Institution of Gas Engineers upon the above subject, 
since which time some inquiries have been received relative to 
the same. 

One of the special points raised has been with reference to 
the following sentence :—‘*‘ When a coal stack is found to be 
heating, it is most undesirable to permit any disturbance by 
inserting rods to locate the body of the fire.” A common prac- 
tice is to insert long rods and withdraw the same after an interval, 
and thereby ascertain the depth of the heat from the surface. 
I am fully convinced that any disturbance of the heated material 
is fatal to the extinguishment of a coal fire. 

Owing to the coal strike it has been possible to use up an 
old stack of coal which a few years since heated considerably 
in more than one place, and appeared as though it would burst 
into a conflagration at any time. These places were deluged 
with water at the time and gradually cooled down. The section 
of the coal stack now reveals at the places where the heating 
occurred a caked ring like a shell, consisting of partially con- 
sumed material covered with flowers of sulphur, indicating the 
high temperature of the coal. The water cure had been most 
effectual. In one case the heat had driven off the sulphur 
from the coal which had deposited upon an. outer boundary 
wall, making it look as though it had been painted yellow. 

Possibly some of your readers may have had similar experi- 
ences which would prove of value in dealing with such circum- 
stances. Epwarp A. HarRMAN, 

Gasworks, Huddersfield, Engineer and Manager. 

March 18th. 


PRACTICAL PATRIOTISM. 


Str,—The unparalleled confusion in industry brought about 
by the coal strike leads us to point out two pieces of practical 
patriotism, which if generally followed at once and for the 
immediate future, would do much to mitigate the after effects 
of this disaster. As a firm employing thousands of men, we 
view with anxiety the inability of railway companies to trans- 
port our stone and granite products from the quarries, many of 
them inland, to their destinations. All railway companies 
have issued notices involving the total cessation of such traffic 
till the conclusion of the strike. This places us at a disadvantage 


| with foreign competitors, who in foreign vessels with foreign 


coal can ship to a British port giving the shortest possible 
land journey to site, and can supply materials for the completion 
ot contracts for which, through no fault of our own, our materials 
are not at present available. 

As this difficulty is shared, we believe, by a large number of 
British firms supplying all sorts of building and engineering 


engineers and builders that as far as possible, except in the case 
of absolutely necessarily urgent work, an agreement be made 
to waive the time clauses of contracts as far as is reasonably 
possible in order to preserve as much work as possible for 
British firms and British workmen when the crisis is over. 

The abnormal conditions also warrant us, we believe, in 
urging that during the period of depression which must follow 
the present crisis, the Government departments, also public 
bodies, such as municipal corporations, as well as architects, 
surveyors and engineers, stipulate that, so far as possible, 
British materials only be used in work under their control, 
until normal trade is again obtained. A system of voluntary 
patriotic action of this nature is, we believe, sure to find favour 
at the present time among responsible persons of every shade 
of political thought, and we therefore venture to make these 
two suggestions. 

Unitep STrone Firs, Limirep, 
Water Bryant, General Manager. 

Bristol, March 21st. 


PROPELLERS FOR FLYING MACHINES. 

Sir,—With respect to “ A. R.’s ” further letter in the issue 
of January 19th, I must apologise for occupying space again 
in this matter. 

If he will re-read my article and ietters he will find that I 
am attempting—as many others have done—to supplement, 
not to supplant, the Rankine hypothesis. I nowhere contradict 
the statements which he has made, but I do question his assump 
tions. Thus, in the letter referred to “ A. R.” assumes-— 

(1) That the siip stream has exactly the same cross sectional 
area as the disc area of the propeller, which is almost impossible 
unless the blade area is proportioned so as to give just sufficient 
feed and no more.* 

(2) That the slip velocity (acceleration) is exactly equal to 
v— V. 

If he has satisfied himself that both these assumptions are 
universally true, he is correct in his statements. If not, they 
are only approximate. 

Tang Shan, February 29th. 


HERBERT CHATLEY. 


A LARGE SUGAR MILL. 


Sir,—The article in your issue of the Ist March describind 
a large sugar mill is a very interesting one, but the information 
contained in the first paragraph is not correct. 

As a matter of fact, the mill which Messrs. John McNeil and 
Co. supplied to Trinidad in 1906 was nct an I1-roller mill. 
Only a portion of the mill was supplied, the remainder of the 
plant being added a year or two later, so that in all probability 
it was only an 8-roller mill. The first 11-roller mill built in this 
country was made by the Mirrlees, Watson Company, Limited, 
in 1905. 

It is unfortunate for British engineers that a mill with 40in. 
rollers should have been built, as the experience of the sugar 
machinery world is that mills with rollers of this diameter are 
by no means efficient. 

March 14th. S..¥. Z. 


THE SOFTENING OF WATER. 

Srr,—I am surprised to note in your issue of March 15th 
that “‘ H. J. W.’’ does not consider the presence of sodium bicar- 
bonate in water bad, for the purpose of brewing tea, because, as 
he says, “it has been the practice in some districts for many 
years to dissolve a small amount of sodium bicarbonate in the 
water for tea making.” Surely “ H. J. W.” must be aware that 
it is customary for people to add this salt to water because they 
erroneously believe that the tea thus brews quicker, whereas 
in reality they are extracting the tannin from the leaves. 
Although they get so-called “‘ strong tea,” from a small amount 
of leaves, yet they are, in fact, drinking a tannin extract, which 
I cannot believe ** H. J. W.” can possibly think is non-injurious. 

March 18th. Works CHEMIST. 


(This discussion must now end.—-Ep. THE E.] 








NorTHAMPTON InstITUTE : Past StUDENTS.—The Association 
of Past Day Students of the Northampton Institute is just 
completing the fourth year of its existence, and a Bohemian 
concert is being held under the auspices of the association 
this evening, as a wind-up to a most successful season, 
and it is hoped that all old Northampton students with their 
friends will make an effort to be present. The concert will be 
held at the Food Reform Restaurant, Furnival-street, Holborn, 
at 7.30 p.m., and ladies are especially invited. Tickets can be 
obtained from the hon. secretary, Mr. J. C. Rennie, 28, Oxford- 
road, Putney. 

Tse Institution oF Civit EncrIngEERS.—The annual dinner 
of the Institution was given in Lincoln’s Inn Hall on Friday 
evening. It was possibly not quite so numerously attended 
as in some recent years, and for some reason or other—perhaps 
on account of the coal strike—it did not quite seem to “ get 
there.” As a dinner, of course, it was all that culinary art 
could suggest or the most fastidious palate desire. There was 
one little dish . but no, we will not talk of it. We 
are no epicures, yet there are moments, there are things in the 
prandial line of which even we do not speak. They brought us 
rose water too, and an experienced member of a City Company 
showed us uses of it that are believed to be the hidden secrets 
of aldermen. But it was all no good; the dinner lacked snap, 
and the speeches, with one brilliant exception, which it would 
be invidious to mention, had no go in them. There were no 
real ‘“‘ star’ speakers, no one from the Cabinet for example, 
but they were just as long. We wonder when the time-honoured 
convention that no dignified dinner can end without dignified 
and weighty speeches will come to an end, and we shall be 
allowed to foregather for intimate conversation at a reasonable 
hour. 


A Novet Timmnc WHEEL FoR INTERNAL ComBUSTION EN- 
GINEs.—Our attention has been called to a device whereby the 
valve opening and closing and timing of the ignition of internal 
combustion engines can be regulated to a much closer degree 
of accuracy than is customary with the ordinary forms of gear- 
ing. It consists of a composite toothed wheel or sprocket 
with a vernier adjustment, which enables the angular displace- 
ment relative to the crank’s dead centre to be adjusted to a 
minimum. The toothed rim of the wheel is distinct from the 
body, and the latter is provided with two flanges, between which 
the rim can be rotated. In the flanges are drilled circum- 
ferentially a number of holes, and at the same radius of the wheel 
rim is a similar series of holes, but of different number, the 
combination thus forming a vernier adjustment. The wheel 
rim and its body secured to the shaft are united by a small 
bolt, and any change of angular position of the cam shaft is 
effected by withdrawing the bolt and passing it through a neigh- 
bouring hole. The idea is ingenious, and will no doubt be found 
particularly effective with timing gears of unusually coarse 
pitch, or as a means of adjustment for the chain-driven timing 
gears which are now so general. Whether there is much merit 
in the idea when applied to the valve gear of a modern high- 
speed petrol engine with teeth of fine pitch, ample valve area, 
and high gas velocities is a point on which we are not so clear. 
The wheel is made by Moonbeams, Limited, Southampton. 








materials, we venture to urge on all architects, surveyors, 





* All explorations of the field show a contraction.—See Crocco’s recent 
reports. 
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THE DIESEL OIL ENGINE, AND ITS INDUS- 
TRIAL IMPORTANCE, PARTICULARLY FOR 
GREAT BRITAIN.“ 

By Dr. RUDOLPH DIESEL, of Munich. 
(Continued from page 310.) 
Two-sTROKE CYCLE ENGINEs. 

As very often stated by the author, the Diesel principle is 
essentially suitable as a two-stroke cycle engine, because the 
seavenging is not done with a fuel air mixture, but with pure air, 
so that not only untimely ignitions but also fuel losses are 












































Two considerably different fundamental types of two-stroke 
cycle engines have so far been competing. To explain the prin- 
cipal difference, the author shows some sectional drawings. The 
| first fundamental type is the engine made by Sulzer Bros., 

Fig. 17, with separate scavenging pump. The second—the 

M.A.N. engine, Fig. 18—was brought out much later ; in it the 

| scavenging pump, which has an annular piston, is placed under- 

neath each combustion cylinder. Both engines are single- 

| acting. The author does not wish to comment upon the advan- 

tages and disadvantages of the different types, but would leave 

them to be discussed. Their relative merits can only be settled 
by experience. 

A three-cylinder 750 horse-power Sulzer-Diesel two-stroke 

cycle engine, and a still larger Sulzer-Diesel four-cylinder two- 
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Fig. 17-SULZER TWO-STROKE CYCLE 


avoided, and the seavenging can be done more effectively and 
with almost any quantity of air desired. 

The first two-stroke cycle engines on the Diesel principle were 
built in 1900 and 1901 in Germany and England, after drawings 
made by Giildner, but without success, because these drawings 
still followed too closely the two-stroke cycle gas engines, and 
because the constructional arrangements were unsuited to the 
Diesel engine. 

} Successful attempts to construct a two-stroke cycle Diesel 
engine on entirely new lines have, however, been made recently 
by Sulzer Bros., of Winterthur, so that to-day this type is on a 
nearly equal footing with the old four-stroke cycle engine. This 
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ENGINE WITH SCAVENGING PUMP 


stroke cycle engine on the same system of 2000-2400 horse- 
power, were illustrated in Mr. Schubeler’s paper, read at the 
Ziirich meeting of the Institution last year. For such lraeg 
engines two scavenging pumps are necessary. This engine has 
therefore an even greater power than the horizontal M.A.N. 
engine at Halle—Fig. 16. 

An addition to the two-stroke cycle engines of an entirely new 
type has been recently made. It was built by Professor Junkers 
on the lines of the old Oechelhauser gas engine, with two pistons 
working in opposite directions in one cylinder, but acting on the 
Diesel principle. This two-stroke cycle process is explained in 
the jiagram, Fig. 19. A horizontal 1000 horse-power engine 
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Fig. 18-M.A.N. TWO-CYCLE ENGINE WiTH SCAVENGING PUMP 


has been effected by working entirely on the original Diesel prin- 
ciple. ‘The author says “ on a nearly equal footing,” because the 
four-stroke cycle engine still has a better combustion and a more 
economical fuel consumption, and is, above all, simpler in its 
method of working. It thus remains the standard perfect 
engine, and still predominates for medium-sized stationary 
plants up to 500 or 600 horse-power—no exact limit can be 
given-—wherever the highest perfection and the greatest economy 
are desired; but engineers are now doubiful whether this 
supremacy will last much longer. On the other hand, the two- 
stroke cycle engine with its smaller cylinders has now come into 
favour for stationary plants of higher horse-power, and as a 
marine engine is likely to become the standard type. 


* The Institution of Mechanical Engineers.—Translated from the 


Germain. 





of this kind is at present being tested at the laboratory of Pro- 
fessor Junkers at Aix-la-Chapelle. The merits of this type of 
engine are left for discussion. 


MARINE ENGINES. 

The first marine Diesel engine of 20 horse-power—Fig. 20— 
was constructed in 1902-3 in France for use on a canal boat, by 
the French engineers, Adrien Bochet and Frédéric Dyckhoff, in 
conjunction with the author. This engine had, like the Junkers 
engines already mentioned, two pistons working in opposite 
directions in one cylinder, but the fly-wheel shaft was not at one 
end of the cylinder, as in Junkers’ engine, but traversed a cooled 
chamber passing straight through the combustion chamber. 
The engine worked on a four-stroke cycle. The great feature 
of this arrangement was the very high speed which was made 


possible by the perfect balance. This small engine was as 
stated, used to drive a canal boat, and worked quite satisfactorily. 
Others were also built in various sizes up to several hundreds of 
horse-power for some French submarines by Sautter, Harlé 
and Co., Paris. 

This type of engine is of no further practical interest to-day . 
but while its first application to a aaouk Gas is of no importance 
in itself, it has at least the historical] interest of being the first 
Diesel engine to be used on a boat. Since the date named the 
evolution of the Diesel marine engine has steadily continued 
chiefly on the demand of the French submarines and Russian 
river boats. The author has already mentioned that later 0, 
the high-speed four-stroke cycle engines, built for electric power 
stations, were made even lighter than before, and used for 
French submarines and for Russian river vessels. These e1 igines 
were not originally reversible ; on the contrary, they were used 
to generate electricity, by means of which the propellers were 
driven indirectly for maneuvring. In the most favourable case 
(Delproposto) the propulsion of the vessel was performed directly 
by the engine, whilst the manoeuvring and slow driving were done 
by means of electricity. Thus Fig. 13 represents an engine 
which has been worked originally, not only as a stationary 
but also as a marine engine, although it was not really desigued 
for marine purposey, 

The first revers..g marine two-stroke cycle Diesel engine 
was built in 1905 by Sulzer Brothers, at Winterthur ; it was 
exhibited in 1906 at Milan, and fitted to a vessel on Lake Geneva 
in the same year. At that time engineers were not quite clear as 
to the importance and value of the two-stroke cycle principle, 
and many firms went on trying for years to make the four-stroke 
cycle engine reversible. The first engine of this kind was 
built by Nobel Brothers, at St. Petersburg, in the year 1908, and 
was fitted to a Russian submarine. Fig. 21 shows this 120 
horse-power three-cylinder engine. It is even visible from the 
outside view what great mechanical complications were at first 
caused by the reversing of the four-stroke cycle engine. ‘This 
problem has recently been solved in a much more simple and 
neater way in a six-cylinder 150 horse-power reversible four. 
stroke cycle engine of 350 revolutions constructed in the year 
1911 by the French firm, Delaunay-Belleville. This engine js 
fitted with two air pumps, of which a spare one is for 
manoeuvring. 

In many factoriestewersible four-stroke cycle marine engines 
are still built, but, dir the whole, engineers are, for navigation 
purposes, inclined “to abandon the four-stroke cycle engin 
er ly and to replace it by the two-strake cycle engine. 

«afte small four-cylinder engine of 3@horse-power and 600 revo 


22, is also a reversible 







S per minute, illustrated in Fig, 
‘ stroke cycle engine. It was built for experimental purposes 
iif the year 1909, after designs by the author, as an automobile 
engine for heavy loads, but it can also easily work as a marin: 
engine. The cam shaft is mounted on the cylinder cover, 
and the illustration shows the engine with the cover lifted. 

The illustration above referred to 1s again of historical value 
in so far as it illustrates the first attempts to construct the 
Diesel engine as an automobile engine for traction wagons, and 
no doubt in future years these experiments, carried out in some 
different way, will lead to satisfactory results. 

Fig. 24 shows a quite new Sulzer six-cylinder marine engine 
working at 300 revolutions, in which an innovation may be 
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noted. The scavenging valves are not fitted on the top within 
the cover, but below in the scavenging air reservoir. Quite 
recently very large cylinder units, single and double-acting 
vertical two-stroke cycle Diesel engines have been built. 
Fig. 23 shows one of these _ single-acting two-stroke 
cycle engines with one cylinder of 1200 horse-power, made 
by Carels Fréres, the results of the tests of which are as yet 
little known to the public. It is generally known, however, 
that in the Nirnberg works of the M.A.N. important exper! 
ments with large double-acting two-stroke cycle engines are 
being carried out. 

In these works prolonged official tests of a three-cylinder 
double-acting two-cycle engine of 850 horse-power were made 
in August, 1911, and the results proved highly satisfactory. 
At the present time a double-acting two-cycle three-cylinder 
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of 2000 horse-power per cylinder is being tested at Niirn- 
The dimensions of the cylinders are as follows :— 


800 mm. (314in.) 
1060 mm. (41jin.) 
160 


engine 
berg. 





being constructed. 

Junkers’ system, illustrated in F'g 
marine engines. 
graph of a finished engine, 


Diameter 
Stroke .. -- «+, ++ se 
Revolutions per minute .. 


The air supply pump for fuel injection is driven by a special 


horse-power, and at Messrs. Vickers’ works a three-cylinder 
single-acting two-cycle, of 2000 horse-power per cylinder are 


19, is used for vertical 
The author regrets that he has not a photo- | 


In Appendix V. some results of vessels propelled by Diesel 
engines are given, as far as it has been possible to obtain them. 
SPECIAL IMPORTANCE OF THE DIESEL ENGINE FOR 

GREAT BRITAIN. 
After this short summary about the importance of the Diesel 
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Innermost Position of the Pistons A. 








Position of Pistons C. 








From motives of prudence, the various navies which are now 
fitting some large warships with Diesel engines started with one 
Diesel only out of the two or three eng nes on board ; the Diesel 
works alone when the ship is running at normal speed, but for 
high speed steam is used as an auxiliary. It is evident that 

| larger warships will not be fitted solely with Diesel engines until 
practical tests on the high seas have proved to be completely 
successful. 

Conclusions.—As will be seen from this historical summary, 
| countless different types of Diesel engines have been so developed 
that it has become very difficult for even the expert to choose 
between them. If one looks through the technical Press, 
numerous other schemes will be found on which the 
author will not dwell, as they have never been actually 
| carried out. ‘To-day, if a new firm is about to manufacture 

Diesel engines, it is almost impossible to give them sound advice 
as to the type and size they should choose from this bewildering 
variety. The fads, habits, and tastes of the purchasers, and 
the kinds of machine tools in use in the works, have to be taken 
into consideration rather than technical points of the engine 
| itself. Development is proceeding so rapidly at present that 
within a few months opinions even on important points may 
easily be changed. 

Still, the author believes that this period of chaotic production 
will soon be over. At present it is generally agreed that the 
four-stroke cycle engine from 5 up to 600 horse-power may be 
regarded as the exclusive type for stationary plants; but it 
will probably not remain so much longer, in spite of its perfec - 

| tion, in view of the development of the two-stroke cycle engine, 
especially that of the double-acting type. 

The use of the two-stroke cycle engine for stationary work has 
increased, but it is anticipated that this will be still further ex- 
tended. Although this engine may never equal the four-stroke 
cycle engine as regards thermal efficiency, its initial cost is so much 
lower that its slightly higher fuel consumption will be more than 
counterbalanced by the greater interest and amortisation on the 
higher priced four-stroke cycle engine. When this stageis reached, 
the question is simply one of economy. In the author’s opinion, 
the two-stroke cycle engine will thus soon make headway for 
stationary plants. It will therefore be necessary to produce 
from the various systems of two-stroke cycle engines a simple 
standard type, with which the more complicated types will not 
be able to compete. It is the author’s belief that this simple 
standard type will make its appearance very soon, and that thus 
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Fig. 19—JUNKER’S TWO-CYCLE OIL ENGINE 


Diesel engine, whilst the scavenging pumps are driven direct 
from the crank shaft. 

If, as seems probable, these tests also give sat.sfactory results 
the era of very large Diesel eng nes has begun, especially low- 
speed marine engines suitable for driving propellers. This last 
engine has already yielded considerably more than 2500 horse- 
power per cylinder, so that an engine unit of this kind with six 
cylinders would give 15,000 horse-power or 45,000 horse-power 
for a vessel with three propellers. This kind of marine engine 
requires six cylinders to ensure a regular turn ng moment and 














Fig. 22—-EXPERIMENTAL REVERSIBLE ENGINE, 30-H.P.—1909 


engine for the world’s industry in general and the historica 
review of Diesel types, the author desires to add a few words 
on the importance of the Diesel engine, especially for Great 

















Fig. 23—SINGLE-CYLINDER ENGINE, 1200-H.P.—i911 


Britain. In this connection the three following facts must be 
borne in mind :— 
(1) Great Britain is an exclusively coal producing country. 
(2) Great Britain has the largest Colonial Empire in the world. 
(3) Great Britain is the greatest shipping nation in the world. 
Dealing with (1), Great Britain has had, at least until to-day, 
no natural liquid fuels of its own ; it is an exclusively coal-produc- 
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Fig. 20—FIRST MARINE DIESEL ENGINE, 20-H.P.—1902-3 


the Diesel engine movement will leave the unsettled stage and 
enter on a period of quiet expansion. 

In Appendix IV, is given a 1st of vessels propelled by Diesel 
engines, which is as complete as the author has been able to 
make it from private information and from publications. As 
many firms do not publish the details of their work, and as very 
little information can be obtained about anything connected 


balancing, so that the number of cylinders cannot be considered 
abnormally high ; on the contrary, it must be accepted as the 
most suitable and proper number. The opinion which was still 
prevalent some months ago, that about 1000 horse-power per 
cylinder is the maximum for Diesel engines, has therefore been 
quickly overthrown by these facts, and it may be safely assumed 
that the day of the large marine engine is already very near at 
hand, At Krupp’s Germania Works cylinder units of 2000 
horse-power double-acting two-cycle are being tested at present : 


gives only a general idea of the immense amount of work which 
also at Sulzer’s works a single-acting two-cycle cylinder of 2000 


is being done at present in this direction. 





Fig. 21-FOUR-CYCLE ENGINE, 


with warships, such a list cannot claim to be complete. It | 


120-H. P. 1908 


ing country. Based on these statements, it has often been ser- 
iously put forward in recent times that England has no interest 
in the Diesel engine, and that it is against her most vital interest 
to participate in the development of this engine, as she would 
neglect her wealth in coal, and make herself dependent on foreign 
markets when using liquid fuels. The exhibition at Turin has 
shown clearly that England has still very little ‘nterest in the 
Diesel engine as far as stationary plants are concerned, owing 
to her abundance of coal; for in the English Section, with the 
exception of some very small oil engines, only generator gas 
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engines were exhibited ; but these were numerous, of first-class 


workmanship, and were built by the best firms in the country. | 


England has therefore made great progress in power generating 
with gas, whilst she has up to the present given relatively little 
attention to power generating with liquid fuels. 

But the foregoing arguments in favour of coal are not correct ; 
the contrary is true. 
replacing the coal wasting steam engine by the more economical 
Diesel engine, and this, first, because she can therewith effect 
enormous savings in her most valuable treasure, coal, and thus 
defer the exhaustion of her stock ; and, secondly, because she can 
run her coal industry and the independent chemical industries on 


more economical lines, when using the coal in the more rational | 
Finally, because she | 


and refined way, as already mentioned. 
will also make herself free and independent of foreign markets 
for the supply of liquid fuels by using coal in this way, that is, 
by working the tars and tar oils in the Diesel engine. It is not 
intended to imply that the whole demand of fuel for England 
could be produced in this way in the country itself, but through 
the inland production, increase of prices for foreign oils and the 
establishment of trusts and monopoly companies will be pre- 
vented. In this sense independence is meant.* 


(2) Great Britain has the largest Colonial Empire in the world.— | 
It is not possible to foresee to-day what England can obtain for | 


her Colonies from the Diesel engine ; even when using only the | | aes 
| St. Bride’s 


natural mineral oils, the Diesel engine is the predestined colonial 
engine, because only about the fourth or sixth part of weight in 
fuel has to be transported for it to the Colonies and their hinter- 
lands, as compared with the steam engine. 
engine the cost of freightage for fuel is generally the determining 
factor. Further, the transport of these liquid fuels is consider- 
ably easier and more convenient than the transport of coal 
expecially when tank vessels and pipe lines are used; and, 
finally, the difficulty of working a boiler plant will only occa- 
sionally come into consideration in the Colonies, especially in 
the interior, except, of course, for small plants using wood, 
straw, and the like. 

It may be mentioned in this connection that a pipe line of 
400 kiloms. (about 250 miles) in length for crude petroleum is 
being built on the river Congo from Matadi to Leopoldville, by 
means of which this extensive district will be supplied, in the 
simplest and cheapest way, with a constant flowing fuel source, 
from which navigation and the railways, agriculture as well as 


other industries, will get their element of life, namely, motive | 
This magnificent example ought to be followed in the | 
it is not necessary to specify in detail the great | 


power. 
English Colonies ; 
importance of such an undertaking for them. 

f one also considers that the Diesel engine can utilise vegetable 
oils, entirely new prospects are brought to light for the cultiva- 
tion and expansion of industry in the Colonies, which are for 
no other country of such eminent importance as for Great Britain ; 
and this is where she ought to start as soon as possible. The 
Diesel engine can be worked with the Colonies’ own resources, 
and thus, again, can influence to a great extent the further expan- 
sion of agriculture in districts where it is predominant. This 
sounds to-day somewhat like a dream, but the author ventures 
to prophesy, with full conviction, that this way of using the 
Diesel engine will one day be of the utmost importance. 

(3) Finally, Great Britain is the greatest shipping nation in the 
world.—When the first successes of the Diesel engine, as a marine 
engine, were heard of in England recently, and it was published 
that already numerous small mercantile and war vessels were 
fitted with Diesel engines, and the possibility of more important 
plants was mentioned, and when it was realised that larger ocean 
vessels were destined to be fitted with Diesel engines, and that 
even a warship with a very large Diesel engine was in construc- 
tion, it provoked a great movement and excitement in Great 
Britain, which is still fresh in our minds. Moreover, the reports 
about successful voyages with Diesel vessels under very difficult 
weather conditions are already increasing in number. The 
captains who have had Diesel engines on their vessels report on 
the great security and comfort in working ; shipbuilders publish 
the figures of their savings. It is unquestionable that one of the 
greatest evolutions of modern industry will be connected with 
this development of the Diesel engine, and that Great Britain, 
as the greatest shipping nation of the world, will derive the 
greatest advantage from it. 

(To be continued.) 





* In this connection it may be of sme interest to state that the tar 
production of Germany is sufficient for more than five milliards of horse- 
power hours per year, which means about 13 millions of horse-power 
running 300 days of ten hours each all the year. In case of war and 
cutting off the supply of foreign fuel, this quantity would be entirely 
sufficient for running the whole fleet, war and mercantile, and for 
providing in the meantime the power for the inland industry as far as 
necessary. The author has not the figures for England, but he presumes 


they are of similar significance. 


England has the greatest interest in | 


For a colonial | 


| Meeting, 90, Buckingham Palace-road, S.W. 
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FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Tue InsTITUTION oF Civit ENGINEERS.—Great George-street, 
S.W. Students’ Meeting. Paper to be read: “The Eastern 
Wharf Reconstruction, Dundee,”’ Mr. C. R. Shaddick. 8 p.m. 

Roya Institution or GREAT Brirarn.—Albemarle-street, 
Piceadilly, W. ‘“* The Results of the Application of Positive 
Rays to the Study of Chemical Problems,” Professor Sir J. J. 
Thomson, F.R.S. 9 p.m. 

Tue Lonpon Gero ogists’ AssociaTion.—University College, 
Gower-street, W.C. ‘* The Geology of South-East Carnarvon- 
shire,’ with special reference to the Easter Excursion, Mr. 
William George Fearnsides. The Lecture will be illustrated 
with lantern views. 8 p.m. The Council will meet at 7 p.m., 
and the Illustrations Committee at 6.15 p.m. 


SATURDAY, MARCH 30ra. 
Tue INsTITUTION OF AUTOMOBILE ENGINEERS: GRADUATES’ 
Section. Visit to the Regent Carriage Company, Fulham. 
THE INstituTION oF Locomotive ENGINEERS, LONDON. 
Institute, Bride-lane, Fleet-street, E.C. ‘* The 
Development of American Locomotive Practice,’’ Mr. Lawford 


H. Fry. 6.45 p.m. 
MONDAY, APRIL Ist. 
THe Socrety or ENGrIneers.—Institution of Electrical 
Engineers, Victoria Embankment, W.C. ‘ Ligno-Concrete,”’ 


Mr. Gerald O. Case. 7.30 p.m. 

Tue Nortu-East Coast InstiTuTION OF ENGINEERS AND 
SHIPBUILDERS.—Lecture Theatre of the Literary and Philo- 
sophical Society, Newcastle-on-Tyne. Discussion, ‘* Relative 
Possibilities of the Diesel Oil Engine, Geared Turbine and Suction 
Gas Engine, as compared with the Reciprocating Engine for 


Marine Propulsion,’ will be introduced by Mr. E. L. Orde, | 


Diesel oil engine; the Hon. Sir Charles Parsons, F.R.S., and 
Mr. R. J. Walker, geared turbines: and Mr. A. C. Holzapfel, 
suction gas engines. 7.30 p.m. 


TUESDAY, APRIL 2np. 
Tue Royat Sanitary InstituTe.—Associates’ and Students 
Discussion on 
“Sanitary Fittings,” to be opened by Mr. F. J. Osborne-Smith. 
7 p.m. 

THe RontGcen Socirety.—At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. Paper: ‘‘ The Physio- 
logical Principles of Internal Radium Therapy.” Mr. C. A. 
Clarke, L.D.S., will demonstrate a device for viewing wet nega- 
tives. 

Tue INst1TUTION oF Crv1L ENGINEERS.—Great George-street, 
Westminster, S.W. Paper to be submitted for discussion : 
** The Works for the Supply of Water to the City of Birmingham 
from Mid-Wales,’’ Mr. Ernest L. Mansergh and Mr. Walter L. 
Mansergh. 8 p.m. 


WEDNESDAY, APRIL 3rp. 


Tue InstituTIon oF Crvin ENGINEERS.—Students’ Visit 
to the Grosvenor-road Pumping Station of the London Hydraulic 
Power Company. 


FRIDAY AND SATURDAY, APRIL 121TH anv 13rn. 


THe Royat Sanitary InstituTe.—Provincial Sessional 
Meeting, Cardiff. The Meeting will be held in the Council 
Chamber, City Hall, Cardiff, when a Discussion will take place 
on “‘ The Development of Cardiff Waterworks,” to be opened by 
Mr. C. H. Priestley, Waterworks Engineer, Cardiff. 5 p.m. 
Saturday :—Visit to Cardiff Reservoir in the Taff Fawr Valley, 
Breconshire. 9.15 a.m., train will leave Cardiff (Rhymney 
Station) for Merthyr ; leave Merthyr at 10.40 a.m. for Cefn-Coed, 
and from there to Llwynon Reservoir, now under construction. 
2 p.m., leave Llwynon Reservoir for Cantreff Reservoir, and then 
drive to Beacons Reservoir, situated at the foot of the Brecon- 
shire Beacons, and visit the Balancing Reservoir at Cefn-Coed. 


FRIDAY, APRIL 19ru. 


Tue InsTITUTION oF CiviL ENGINEERS.—Great George-street, 
8.W. The twentieth ‘James Forrest” Lecture. “ Aerial 
Flight,” Mr. H. R. A. Mallock, F.R.S. 9 p.m. 


THURSDAY, MAY 23np, To WEDNESDAY, MAY 29ru. 


Tue InstrruTE oF MUNICIPAL AND County ENGINEERS. 
Visit to Paris, Whitsuntide, 1912. Leave Victoria 10 a.m. on 
Thursday, May 23rd. 


NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Admiralty : 

Engineer-Commanders.—H. Bone, to be Chief Engineer at 
Haulbowline Dockyard; L. J. Watson, to be First Assistant 
to the Manager, Engineering Department, Devonport Dock- 
yard; E. J. Rosevere, to the Egmont, additional, for service 
as First Assistant to Chief Engineer, Malta Dockyard: and 
R. Main, to the President. additional, for service as Engineer 
Overseer of the Liverpool District, all to date March 22nd. 

Engineer-Lieutenant.—J. L. Sands, to the Venus, additional, 
for the Lapwing. on commissioning, undated. 





ENGINEERING GOLFING SocretTy.—It is proposed to hold a 
match play tournament under handicap. The preliminary 
rounds will be over 18 holes, but the final will he over 
18 holes. Members wishing to take part are requested 
to communicate the fact to the Hon. Secretary, Mr. Seymour 
Price-Williams, before Ist April next. The entrance fee will 
be 2s. 6d., which must accompany the entry. The spring 
meeting of the Society has been provisionally fixed for Wed- 


| nesday, 8th May, at Northwood. 





British WeEsTINGHOUSE ENGINEERS’ CLUB.—The British 
Westinghouse Engineers’ Club held its sixth annual dinner 
at the Midland Hotel, Manchester, on Friday, March 22nd. 
Mr. J. H. Tearle occupied the chair, being supported by Mr. 
Ph. A. Lange and Mr. W. W. Blunt. After the Joyal toast, 
telegrams from several absent members were read. The toast 
of ‘‘ The Company ”’ was proposed by Mr. A. E. Scanes, and 
replied to by Mr. Lange. Mr. H. Mensforth next proposed the 
toast of ‘‘ The Commercial Departments,” on behalf of whom 
Mr. Blunt replied. ‘“‘The Engineers’ Club and Foremen’s 
Association ” were proposed by Mr. J. C. Whitmoyer, and replied 
to by Messrs. Tearle and F. Swann. The intervals between the 
speeches were filled in by a musical entertainment. 


THE ANDREW CARNEGIE GoLD MEDAL.—The Council of the 
Iron and Steel Institute has this year decided to award the 
Andrew Carnegie Gold Medal of the Institute to Dr. Paul 
Goerens, of Aachen, of which city he is a distinguished metal- 
lurgist, and a member of the staff of the Royal Technical College. 
He has made many contributions to scientific metallurgy, 
and in 1910 he was awarded one of the Carnegie Scholarships 
of the Iron and Steel Institute, to enable him to pursue his 
investigations on the influence of cold working on the properties 
of iron and steel. The Gold Medal is now awarded to him in 
recognition of the highly meritorious character of his research 
work on this subject, which was published last year in Vol. II. 
of the Carnegie Scholarship Memoirs of the Iron and Steel 
Institute. 


Tue Larcrest TURBINES IN THE WoriLD.—The Common- 
wealth Edison Company, of Chicago, which is one of the most 
important electric supply undertakings in the world, has decided 
to carry out some further extensions in connection with its 
Fisk-street station. This at present contains ten turbo-gene- 
rators of 14,000 kilowatts each. The proposed extensions will 
consist of four turbo-units of 25,000 kilowatts maximum con- 
tinuous load and 20,000 kilowatts economical load. The 
order for the first machine has been placed with C. A. Parsons 
and Co., and it will be built at this firm’s works at Heaton, 
Newcastle-upon-Tyne. It is to generate three-phase current 
at 25 cycles and 9000 volts, and to run at 750 revolutions pe! 
minute. The turbine will be of the two-cylinder type, the 
high-pressure cylinder being a single flow turbine and the low- 
pressure cylinder being on the double-flow principle. The high- 
pressure cylinder body will be of steel. The exciter will be 
direct-coupled to the end of the alternator shaft. ; 
will actually generate current at 4500 volts, the current being 
stepped up to double this pressure by a transformer. The 
specified steam conditions are 200 Ib. steam pressure, 200 deg. 
Fah. superheat, 29in. vacuum. The Supply Company’s exten- 
sions and the design of these turbo-generators are being carried 
out by Messrs. Sargent and Lundy, the engineers of the com- 
pany, in conjunction with Messrs. Merz and McLellan, of West- 
minster, 


The alternator 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


An Unemployed Iron District. 

Att the blast furnaces in this district have been damped 
down, and with two or three comparatively unimportant ex- 
ions all the mills and forges have also ceased work. It 
is estimated that there are over 20,000 ronworkers unemployed 
in South Staffordshire. Masters have adopted the policy of 
advancing small weekly sums to their men, which will be gradu- 
ally repaid when work is resumed. The last of the Spring 
Vale furnaces of Alfred Hickman, Limited, where about 
half the men had been placed on short time have now been 


cept 





Manchester Association of Engineers. 

At the annual meeting of this Society held on Satur- 
day, March 16th, Mr. Charles Day, of Mirrlees, Watson and Co., 
and Mirrlees, Bickerton and Day, Limited, was unanimously 
elected President for the year ending March, 1913. The retiring 
President is Mr. Michael Longridge. The Society has now 598 
members, 


Liverpoo] Engineering Society. 

At a meeting of this Society held on March 20th a 
paper on ‘“‘Some Recent Developments in Condensing Ma- 
chinery ”’ was read by Mr. John Elliott. The author said that 
the increased efficiency of steam turbines due to the high vacuum 
obtained has been one of the causes of the greater attention 
paid to the design of the accessories, in which, though no new 
principle of design has been evolved, yet a more scientific 





brought to a stand, and the whole 3000 blast fur and 
labourers are now idle. On the other hand, the re-starting of 
Stewarts and Lloyds’ large tube works at Halesowen, will enable 
the Mond Gas Company to continue the extension of its mains 
in the district. These operations had to be suspended owing 
to a shortage of pipes, but the Mond Company has induced 
Messrs. Stewarts again to commence production. 


Better Prospects Ahead. 

Happily the hold-up has by no means taken the 
momentum out of the iron trade boom-—~at least, that is the 
general belief -and manufacturers and consumers are preparing 
for a busy time when peace is restored. Some finished iron 
manufacturers are harassed by inquiries, but very few offers 
are entertained. In the shipping branch several bargains are 
arranged, though some merchants report that customers abroad 
have cabled to cancel their contracts, owing to the absence of 
information when deliveries can arrive. It is assumed that 
these people are buying from the Continent. The reports from 
the Black Country mining districts are generally to the effect 
that the miners personally will be only too glad to resume work, 
and that the ballot in this part of the kingdom will be over- 
whelmingly in favour of a restart. It is thought that next 
week may see a rapid development of the restiveness which 
undoubtedly exists among the strikers hereabouts. 


Pig Iron Stagnation. 

Stagnation is reported from all the neighbouring 
centres of the pig iron industry——North Staffordshire, North- 
amptonshire, Nottingham, and Derbyshire. The refusal of 
the railway companies to carry supplies has made little differ- 
ence, because there is no business moving. It is reassuring to 
hear, however, that there are still some stocks of pig iron laid 
by in readiness for the resumption of work, 


Steel. 
Steel makers accept some moderate lines for rounds, 
billets, angles, and tees, but are not able to say when execution 
will begin. Prices are purely nominal. 5 


Railway Wagon Order. 

It is good news for this district that the Great Southern 
and Western Railway Company of Ireland has arranged for 
the immediate construction of four hundred 10-ton and fifty 
8-ton open wagons, together with four 50ft. bogie vans for parcels 
traffic. An order has been placed with the Metropolitan Amal- 
gamated Carriage and Wagon Company, Limited, Birmingham, 
for two hundred of the 10-ton wagons, while the remaining 
two hundred 10-ton wagons, the fifty open wagons, and also the 
parcels vans are being built at Inchicore. This is said to be one 
of the largest individual orders for freight rolling stock ever 
placed by an Irish railway with outside contractors. 


Birmingham Commerce and Waterways. 

Owing to its resolution on the matter having been lost 
at the annual meeting of the Associated Chambers of Commerce. 
the Council of the Birmingham Chamber of Commerce has this 
week requested its Railway Rates Committee to consider 
the best means to secure a decision of all the Chambers of 
Commerce of the country upon the recommendations of the 
late Royal Commission on Inland Waterways. The report of 
the Commission embodies, it is pointed out, many of the sugges- 
tions originally made by the Birmingham Chamber, and in the 
South Staffordshire district, it is remarked, there have been 
large works employing many thousands of hands removed to the 
Coast, owing mainly to the cost of transit of goods. The removal of 
works to the seaboard meant, it is said, that many thousands of 
workpeople were thrown out of employment, for it was only 
the highly skilled and technical men who went with the works. 
The opposition of the railway companies is believed to be based 
on the mistaken idea that if certain of their existing non- 
profitable traffic was lost they would be injured. On the con- 


trary, it is the opinion of the Birmingham Chamber that the | 


railways would, like the ports, be benefited. The heavy traffic 
that was now congesting the railways would go by the canals. 
Large industries would still find a home in the Midlands. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 


Manchester, Thursday. 
Disorganised Trade. 

THE attendance on the Iron Exchange on Tuesday 
was much below the average, and the disorganisation caused in 
this centre by the miners is without parallel, even at the time 
of the railway strike. For pig iron there was little inquiry, 
although a few odd lots changed hands where delivery was 
possible. Prices of pig iron are strictly nominal. Finished 
iron and steel showed no change, but in copper tubes were higher. 
Sheet lead unchanged. English tin ingots dearer. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 56s. to 56s. 6d.; 
Staffordshire, 57s. 6d. to 58s.; Derbyshire, 57s. 6d.; Northamp- 
tonshire, 58s. 4d. Scotch: Gartsherrie, 65s. to 65s. 6d.; Glen- 
garnock, 64s.; Eglinton, 62s. 6d., delivered Manchester. West 
Coast hematite, 68s. 6d. f.o.t. Delivered Heysham: Gart- 
sherrie, 63s. to 63s. 6d.; Glengarnock, 62s. ; Eglinton, 60s. 6d. 
Delivered Preston: Gartsherrie, 64s. to 64s. 6d.; Glengarnock, 
63s.; Eglinton, 61s. 6d. Finished iron: Bars, £7 5s.; hoops, 
£7 12s. 6d.; sheets, £8 15s. Steel :. Bars, £7 to £7 10s.: Lan- 
cashire hoops, £7 12s. 6d.; Staffordshire ditto, £7 17s. 6d.; 
sheets, £8 5s. to £8 10s.; boiler plates, £8 5s. to £8 10s.; plates 
for tank, girder, and bridge work, £7 10s. to £7 15s.; English 
billets, £5 15s.; foreign ditto, £5 7s. 6d. to £5 10s.; cold drawn 
steel, £9 10s. to £9 15s. Copper: Sheets, £82; tough ingot, 
£71 10s. to £72 ; best selected, £71 5s. to £72 5s. per ton ; copper 
tubes, 10}d.; brass tubes, 84d.; condenser, 9$d.; brazed brass 
tubes, 9}d.; rolled brass, 7$d.; brass wire, 7jd.; brass turning 
rods, 74d.; yellow metal, 7}d. per lb. Sheet lead, £20 per ton. 
English tin ingots, £202 per ton. 


The Lancashire Coal Trade. 

Business at this Exchange is practically at a standstill, 
although in some cases slack is on offer in second hands at 
42s. 6d. to 50s. per ton. There was no house coal on offer, 
and foundry coke was at a premium. The general feeling of 
pessimism expressed on ’Change has been fully borne out by 
the events of the last few days. It is thought that very little 
work will be done at the local pits until after Easter. 





pp m of known principles has been attempted. The 
author then went on to describe some of the best known types 
of condensers and pumps, including Weirs ‘ Uniflux” and 
Quiggin’s ‘“ dripless’’ condensers, the Worthington hydraulic 
vacuum pump and Rees rotary air pump. 
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Engineering Works Extension. 

The capacity of Messrs. Hulse’s works in Salford will 
be very largely increased when the new erecting and testing 
shop, which is just about completed, is fully equipped. This 
lofty shop measures 140ft. in length, has a span of 65ft., 60ft. 
between the centres of the overhead crane rails. The equip- 
ment will include a 50-ton overhead travelling crane by Arrol’s. 
The shop is extremely well lighted, the whole of the roof being 
glazed and supported on a very light steel framework. 


The Engineering Trades and the Strike. 

On ’Change on Tuesday last it was the general opinion 
in the engineering section that no settlement would be brought 
about between the mine owners and miners. Notwithstanding 
this, the feeling of most responsible men was in favour of a 
resolute stand on the part ef the masters, although the shortage 
of fuel and raw materials is becoming more and more serious. 
The unemployed list of the A.S.E. in Manchester does not fully 
represent the state of employment at the present moment, 
for a very large number of men are partially employed. Next 
week will, however, see a material addition to the “ out-of- 
works.” It is said that the British Westinghouse Company 
will have to make a further addition to the 2000 men suspended 
last week. Brooks and Doxey’s works at Gortonare being closed, 
and so are the Great Central Railway Company’s works at 
Gorton Tank. This will mean an additional 2000 men out of 
employment. 


Manchester Ship Canal. 

The Ship Canal Company is about to roof over five of 
its huge transit sheds. The work is to be carried out in ferro- 
concrete, and will be completed by about September. For the 
top floors ten 20 ewt. fixed electric cranes will be installed. 
These will have a lift of 55ft. and a radius of jib of 25ft., with a 
load of 20 cwt. The speed of lifting is to be 200ft. per minute, 
and the lowering speed 300ft. per minute, while the slewing 
speed will be 150ft. per minute. The cranes will be worked 
by continuous current of 500 volts E.M.F. 


Gas Shortage at Leeds. 

The Gas Committee of the Leeds Corporation is running 
short of coal, and has been forced to stop the supply of gas 
from 1 p.m. to 6 p.m. each day, while » reduction in the pressure 
will be necessary during the remainder of the day. As gas is 
largely used for power purposes in many of the works in this 
district, the restricted supply will mean throwing out of employ- 
ment a large number of workpeople. 


BaRrow-IN-FurNess, Thursday. 
Hematites. 

There is no change to record in the state of affairs 
in this district. All through North Lancashire and Cumberland 
the hematite pig iron trade is in a state of suspension, and apart 
from sorting out plant and carrying out repair work there is 
no industrial activity. Never before has there been such a 
closing down in the iron trade, although the Durham strike 
caused plenty of dislocation in trade. There is no business 
being done, for consumers have no use at present for iron which 
they cannot make up. Makers are nominally quoting 67s. 6d. 
per ton net f.o.b. for pracels of mixed numbers of Bessemer 
iron. In the warrant market there has been a little business 
done, and the cash quotation is 65s. 7$d. per ton, with 65s. 9d. 
one month, and 66s. 74d. three months. Warrant stores repre- 


| sent just over 45,000 tons. 


Iron Ore. 

The iron ore trade has been heavily hit, and no trade 
is being done. The output has been very considerably re- 
stricted, and at most of the mines only three days per week are 
being worked. The export of iron ore has ceased for the time 
being. The importations of foreign ore are again quiet, it being 
a fortnight since there were any arrivals in Barrow from Spain. 
Most makers hold stocks of this class of ore. Prices are nominal. 


Steel. 

Here again there is still a general stoppage and not 
a turn can be done until an adequate ay ~ 4 of coal and pig 
iron can be obtained. At both the Barrow Works and the mills 
of the Workington Combine good orders are held for rails on 
home, colonial and Indian account. Some rails were sent away 
from Barrow last week to Birkenhead for re-shipment, but the 
tonnage was only small. Preparations are being made for the 
rolling of ship-plates, &c., at Barrow as soon as circumstances 
permit. 


Shipbuilding and Engineering. 

These trades are very busily employed. No new orders 
are reported, but sufficient contracts are held to keep the whole 
of the departments busy at their present rate for some time. 
Good stocks of coal are held. The date of the launching of the 
Japanese warship Kongo has been definitely fixed for Saturday, 
May 18th. 


Fuel. 
There is practically no fuel coming to hand, except 
house sorts, and supplies of those are very limited with prices 
high. 








THE SHEFFIELD DISTRICT 
(From our own Correspondent.) 


The Coal Trade Outlook. 

Wirtu the passage of the Minimum Wage Bill it is felt 
that the crisis in the coal trade is over, but, as we stated last week, 
colliery people are not expecting a resumption of work on any 
large scale until after Easter. The manager of the Bolsover 
Colliery Company has announced the intention of his company 
to open the pits on Monday, and the example is likely to be 
followed by other collieries. But a very cautious attitude seems 
to characterise most of the colliery firms in South Yorkshire, 
and although no official announcement has been made there 
seems to be a disposition to await the result of the miners’ 





ballot. This is due largely to a desire to avoid anything in the 
nature of a disturbance. It is also pointed out that it is useless 
to work a colliery without at least 50 per cent. of the men. 
However, the position is likely to be subject to sudden changes, 
and at the time of writing it is difficult to express any opinion. 
Still the opinion in most quarters is that we shall have to wait 
until after Easter for any proper resumption of work. Business 
in the coal trade has, of course, been at a complete standstill 
this week, apart from odd lots which have been coming through 
from various quarters. These, however, have been quite negli- 
gible in quantity, and the quality, too, would not bear close 
examination. Reports of a sale of 50,000 tons of coal at 34s. 
per ton to the Cunard Company must be accepted with all 
reserve. As regards house coal it is doubtful if any colliery in 
this neighbourhood has any freshly loaded coal to offer. Prices 
may be said to be non-existent for all practicable purposes. 
But it is rather interesting to note that the best prices obtained 
by collieries during the strike have been paid by Manchester 
merchants and not London people. London merchants, in fact, 
are reported to have disposed of large stocks held at re-labelling 
stations to Manchester houses at very high prices. This is good 
evidence that large stocks had accumulated in London merchants’ 
hands. One effect of the coal strike is seen in the filling up of 
sidings in this district with empty wagons that have been worked 
back since the commencement of the strike. Although the rail- 
way service is considerably curtailed, some satisfaction is felt 
that the companies have relaxed their restrictions on the car- 
riage of merchandise exceeding two tons in weight. As traders 
are aware, the tariff on two-ton lots is lower on traffic below that 
weight. 


The Steel Trade. 

There are very few Siemens furnaces in operation now, 
and with the exception of Vickers Limited and John Brown and 
Co., Limited, the large steel works are now practically closed 
down. Cammell’s are operating their armour-plate departments 
and finishing shops, but in most other cases outputs are reduced 
to very meagre proportions. Operations are proceeding much 
as usual at small works run by electricity or gas motors. There 
is no business passing in pig iron, quotations of hematite being 
nominally 2s. or 3s. higher on the week. At the annual meeting 
of Cammell, Laird and Co. on Wednesday the chairman explained 
that the decline in profits last year was due principally to the 
poorer results at Birkenhead shipbuilding yard, in spite of the fact 
that a larger volume of work was secured than ever before. He 

roceeded to say that the scarcity of skilled labour was at the 
bottom of the disappointing results. Competition also was keen : 
and prices low for certain classes of work. Owing largely to the 
restrictive influence of trade unionism the recruitment of appren- 
tices was too onerous and inelastic, with the result that the 
shipbuilding trade of the country was not in a position to meet 
any sudden expansion of trade or other emergency. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The General Situation. 


THERE has been no improvement in the general posi- 
tion in the iron and steel industries of this district, and none 
is expected until some little time after the difficulty with the 
miners has been settled. It will be two or three weeks after 
work is resumed at the collieries before the iron and steel manu- 
factories can be got into operation, for coke will have to be made 
and ironstone to be raised before the blast furnaces can become 
productive, and the mills, forges, and foundries cannot be 
started until there is pig iron forthcoming. Traders, therefore, 
are not hopeful of an early resumption of operations at the iron- 
works, even if the coalowners and the miners’ representatives 
come to terms within the next few days. So complete has been 
the stoppage of ironmaking in the North-East of England that 
there is not a single ton of ordinary Cleveland pig iron produced, 
and only a few hundred tons of hematite and special products 
of the blast furnaces. The finished iron and steel works are ail 
idle, and there is reason to believe that Teesside has been more 
hardly hit by the dispute in the coal trade than any 
other district in the country. The distress among the men 
who have been thrown out of employment is very great ; 
in fact, the employers themselves have taken steps to 
relieve it, and at several of the largest works the manu- 
facturers are distributing soup, bread, and other provisions 
among the men, their wives and families ; in other cases they 
are advancing money, and any fuel that was left over when 
the works were closed is being sold to the men at very reason- 
able rates. This generous dealing of the masters ought to have 
an influence for good among the men. The only industrial 
establishments that are still kept in operation are the shipyards, 
but. this fortunate state of affairs cannot be long maintained, 
because materials are becoming scarce, and in some parts there 
is likely to be a failure of electricity for power en abe A 
large proportion of the shipbuilders, especially on the Tyne and 
Wear, are dependent on electrical energy for their machinery, 
and at Sunderland the Corporation which supplies the electricity 
has issued a circular to its power-using customers intimating 
that, unless a supply of coal can be obtained within the next 
few days, it will be unable to continue the distribution of 
current beyond the end of the week. 


Large Shipments and Decreasing Stocks of Pig Iron. 


In the midst of so much that is unsatisfactory in the 
iron trade there are two features that continue to be very favour- 
able, namely, a very large export of pig iron and a rapid decrease 
in the stock in the public stores. Most people are surprised 
that there should be such extensive shipments of pig iron at 
such a time as this. It is more than the most sanguine and 
experienced trader could ever have anticipated, and more sur- 
prising is the fact that the district can meet the heavy demands 
made upon it when the production of pig iron is almost totally 
poms 2) The exports of pig iron from the Cleveland district 
during March, nevertheless, have been among the best on record 
—far above a March average, and probably they have been ex- 
ceeded by those of the third month in the exceptional year 1907. 
For home consumption scarcely any iron is wanted this month, 
but there has sprung up a brisk delivery on continental account, 
one reason for this being the cheap rates of freight. Shippers 
have taken so much advantage of these that they have 
despatched to the Continent iron that was bought for delivery 
in April and May. Thus March deliveries will have improved 
at the expense of the following months. The exceptional 
shipments of pig iron are, after all, due to the miners’ strike, 
because, if it had not been for that, rates of freight would not 
have been so low. But as there are no shipments of coal, many 
vessels have to be laid up, and owners are seeking employment 
for their craft at whatever rates can be obtained. This antici- 

ation of deliveries will detract from those of April and May. 

he quantity of pig iron shipped from the Cleveland district 
this month to 27th reached 108,741 tons, as compared with 
,only 77,287 tons last month, 76,008 tons in March last year 
and 75,590 tons in March, 1910, all to 27th. To maintain such 
heavy shipments large inroads on the stock held in the public 
stores have had to be made, and Connal and Co.’s stock this 
month has been reduced by no less than 48,410 tons, a quantity 
only exceeded in one or two months in 1907. As compared 
with the recent maximum quantity held—601,473 tons in the 
early autumn—there has been a decrease of 135,594 tons, the 
quantity held on 27th being 465,879 tons. 
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The Pig Iron Trade. 

Only a few odd sales of small quantities of Cleveland 
pig iron for immediate delivery have been reported this week, 
and for these sellers have been able to obtain higher prices 
than have been known since March, 1910. Cleveland warrants 
have risen 103d. this week, and an adv ance of over 2s. per ton 
has been reported this month, the price having been in the 
“ fifties’ since the 6th inst. On Wednesday the close was 
at 51s. 8d. cash buyers, and as much as 52s. 3d. per ton was 
actually paid for prompt f.o.b. deliveries of No. 3 Cleveland 
G.M.B. pig iron, though supplies could still be obtained at 52s. 
with 56s. for No. 1, 51s. 6d. for Nos. 4 foundry and 4 forge, 
and 51s. 3d. for mottled and white. It has been reported in 
the daily Press that every furnace in the North of England 
has ceased operations. That is not the case, for there are six 
in blast, Bolekow, Vaughan and Co. having four at work and 
Gjers, Mills and Co. two, all at Middlesbrough. What has 
given rise to the erroneous announcement was the statement 
that * not a ton of ordinary Cleveland pig iron is being produced 
in the North of England.”’ That is the case, but the stx furnaces 
still blowing are making hematite and spiegel iron, and the owners 
thereof have still fair stocks of coke, so that they may not have 
to damp them down at all. The producers of East Coast hema- 
tite pig iron are asking 6d. per ton more for it than was ruling 
last week. little can still be obtained at 66s. per ton for 
immediate delivery of mixed numbers, but 66s. 6d. is the quota- 
tion for April and 67s. for May. There is no dearth of foreign 
iron ore coming into the district ; in fact, as much is received 
as is imported when all the furnaces are at work, and this is 
affording the ironmasters an opportunity of replenishing their 
stocks of foreign ore, which had got very low. There is no ore 
at present being bought, and the price of Rubio ore continues 
nominally at 21s. 6d. per ton, which is the same as before the 
strike began. But fabulous prices are asked by people who 
have furnace coke which they can offer for sale. Nearly all 
the furnaces being damped down, no one wants any coke at 
present. 


Manufactured Iron and Steel. 

Practically all the finished iron and steel works and 
foundries are closed. There are plenty of orders on the books 
of manufacturers, and this spring would have been one of the 
busiest ever experienced if trade had not been spoiled by the 
miners’ strike, and the consequent lack of fuel. It will be some 
weeks before the works can be got into full operation again, 
because supplies of pig iron will have to be forthcoming, which 
cannot be until there is a good supply of coke. It seems likely 
that it will be well into May before a normal condition of work 
is re-established. The quotations all round are maintained, 
but there is actually no business to fix them, and they are prac- 
tically nominal. Steel ship plates are quoted at £7 5s.; 
steel boiler plates at £8; iron ship plates at £6 15s.; 
steel ship angles at £6 17s. 6d.; iron ship angles at £7; 
basic steel bars at £6 10s.; Siemens steel bars at £7; com- 
mon iron bars at £7; steel joists at £6 15s.; steel hoops at 
£6 15s.; steel strip at £6 12s. 6d.; iron ship rivets at £7 15s.; 
steel sheets at £7 15s.; all less 2} per cent. f.o.t. Galvanised 
and corrugated steel sheets, 24 gauge, are at £11 15s., less 
4 per cent. f.o.b. Heavy steel rails are at £5 15s., and cast 
iron railway chairs at £3 12s. 6d., both net f.o.b., but immediate 
delivery could not now be guaranteed. The only industrial 
works that are still kept in operation ‘are the shipyards and some 
of the engineering works, and one cannot look for these continu- 
ing productive for more than a very short time longer, seeing 
that supplies of materials are believed to be almost exhausted 
at most works. 


The Coal Trade. 


Business continues at a standstill in the coal trade, 
and the miners of Durham, unlike some in other districts, 
show no indications of ignoring their leaders and resuming 
operations. Their association still has large funds available 
for strike pay, the most of any district in the country, but the 
Northumberland miners are not so well off, for their funds 
last Saturday did not allow of the distribution of more than 
5s. per week strike pay, or half the usual amount. A large pro- 
portion of householders are getting short of fuel, and are burn- 
ing anything that goes under the name of coal, and that at 
extraordinary prices. Coal that was vainly offered at 6s. 
per ton before the strike—practically bunker coal—has this 
week been sold for domestic purposes at 35s. per ton. There 
is considerable pressure to buy bunker coals, and even 40s. has 
been paid for them. Some curiosity is manifested as to how the 
steamers that are busy conveying pig iron from the Tees to the 
Continent obtain their supplies of bunker coals. They cannot 
get them on this side, so they are secured from Germany when 
the vessels are over there, and thus there is no detention on this 
side. Bunker coals have been sold for delivery a fortnight after 
the close of the strike at 18s. per ton, and gas coals at 15s. 6d. 
per ton. For furnace coke 40s. per ton has been agreed to, 
but the quantity required is very small. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Warrant Market. 


THERE has been considerable fluctuation in pig iron 
prices in Glasgow warrant market since last report. The 
changes in question generally reflected the state of feeling 
regarding the probable issue of the negotiations for a settlement 
of the coal strike. Cleveland warrants varied from 5ls. Id. 
to 5ls. 9d. cash, 51s. 5d. to 51s. 10$d. one month, and 52s. to 
52s. 54d. three months. Sales were also effected of this class of 
iron at 51s. 2d., 51s. 34d., and 51s. 4d. for delivery in seventeen 
days, and at 52s. for : 29th May. The demand for Cleveland pig 
iron for consumption in Scotland is at present very small, and 
imports are much reduced both on this account and also because 
of the difficulties of transit. 


The Scotch Pig Iron Trade. 


The current output of pig iron in Scotland is limited 
to the produce of three furnaces, compared with that of the 
eighty-four furnaces that were in operation previous to the 
strike. Local demand for pig iron is necessarily very limited, 
but the shipments have so far been rather over the average in 
amount. Prices of Scotch ordinary and special brands are well 
maintained. Free at ship at Glasgow, Monkland, No. 1, is quoted 
59s. 6d.; No. 3, 58s.; Carnbroe, No. 1, 63s. 6d.; No. 3, 59s. 6d.; 
Clyde and Langloan, Nos. 1, 65s.; Nos. 3, 60s.; Gartsherrie and 
Calder, Nos. 1, 65s. 6d.; Nos. 3. 60s. 6d.; Summerlee, No. 1, 
66s. ; No. 3, 61s.; Coltness, No. 1, 82s. 6d.; No. 3, 61s.; Eglinton, 
at Ardrossan or Troon, No. 1, 59s.; No. 3, 58s.; Glengarnock, at 
Ardrossan, No. 1, 65s. 6d.; No. 3, 60s. 6d.; Dalmellington, at 
Ayr, No. 1, 60s.; No. 3, 58s.; Shotts, at Leith, No. 1, 66s.; 

No. 3, 61s. per ton. 


Hematite Pig Iron. 

There has been a revival of demand for hematite pig 
iron within the last few days, but the purchases made have mainly 
been for future delivery. This week 1500 tons of Cumberland 
hematite warrants were bought in Glasgow Exchange at 
65s. 103d. and 65s. 9d. for delivery in one month, and 500 tons 
at 66s. 9d. for delivery 21st June. Scotch hematite pig iron is 


comparatively neglected in consequence of the stoppage of so 





Finished Iron and Steel. 

The proportion of iron and steel manufacturing works 
that have been able to keep going, small from the beginning of 
the coal strike, is becoming less, several makers having been 
compelled to discharge their workmen since last report. As the 
rules of the iron and steel workers’ unions do not admit of the 
funds being employed for their relief in present circumstances 
there is increasing distress in the iron and steel manufacturng 
centres, and arrangements for affording assistance are being 
generally adopted. Employers of labour, who are financially 
heavy sufferers from the strike, are in many instances foremost 
in their efforts to alleviate the hardships of the workmen and 
their dependants. There has been less inquiry this week in the 
market for iron and steel manufactured goods, but it is reported 
that considerable orders have been placed for execution as soon 
as possible after the strike. There is no change in the quotations 
of manufactured iron and steel. 


Shipbuilding and Engineering. 

There has so far been little interruption to shipbuilding 
operations on the Clyde, but it is feared that shortness of 
material, as well as lack of fuel, may now begin seriously to 
affect business if the strike should be prolonged. Marine 
engineers and boilermakers have also been able to keep going 
in most instances ; but in the last few days some firms engaged 
in furnishing machinery and apparatus of various kinds for 
the equipment of vessels have been obliged to discharge con- 
siderable numbers of workmen. ‘There has only been partial 
and intermittent work in some of the foundries, and locomotive 
engineering is practically at a standstill. It is estimated that 
upwards of 40.000 workmen, for the most part engaged in 
connection with the several branches of engineering, are now 


out of employment in Glasgow and neighbourhood, altogether | 
apart from the great numbers who are idle in the iron and steel 


and coal districts in the West of Scotland. Many thousands 
of workmen are also out of employment in Stirling, Dumbarton, 
the Lothians and Fifeshire, and further reductions have been 
made in railway facilities. The shipping trade is also paralysed 
to an extent never hitherto experienced. 


The Coal Trade. 
The supplies of coal Jaid in by domestic consumers 

in anticipation of the strike are now believed to be generally 
exhausted. The weather, fortunately, has been mild, so that 
less coal than usual has been necessary, and there has been 
much economising of supplies. Scarcity of coal has been more 
apparent in the mining districts than almost anywhere else, 
and the people have been drawing supplies from coal outcrops 
and waste heaps hitherto regarded as mere refuse. The stocks 
of better class coals are now all but exhausted, and complaints 
are heard that the stuff supplied for bunkers in vessels is very 
inferior. One trading steamer that usually does the voyage 
between Scotland and certain Irish ports in nine hours is re- 
ported this week to have taken nineteen hours to complete the 
passage. Only some 7000 tons of coal were exported from 
Scottish ports in the past week ; 


to London and places along the West, East and North Coasts | 


and to Treland, were restricted to about 60,000 tons. It would 
not be surprising if the present week’s returns were still further 
reduced. Large numbers of vessels unable to obtain cargoes 
are moored in the various harbours and docks. Prices of coal 
for domestic use are this week quoted at 2s. 6d. to 3s. per ewt. 
in some of the larger centres of population. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

Business last week was reduced to a very small 
amount. The total shipments, foreign, coastwise, and bunkers, 
failed to touch 20,000 tons. This one fact shows the great blow 
sustained by the coal trade of Cardiff when compared with the 
usual, or ordinary, total of 500,000 tons. One sensible incident 
of the strike last week was the meeting of the Crown Fuel Com- 
pany, many of whom were old employees of the time of Samuel 
James, one of the old dock men of Cardiff. These had a meeting 
in reference to the strike amongst the colliers, and, 
friendly debate, came to the conclusion to abandon their strike 
and conform to existing rates and arrangements. This had an 
excellent effect, and, as there was a large stock of fuel available 
for shipment, sales of large quantities were made, one specially 
to the Great Western Railway Company. Wednesday :- 
Matters were extremely slow; very little business was done. 


Latest prices at Cardiff :—Best Admiralty, 45s. to 46s.; seconds, 
42s. 6d. to 45s.; ordinaries, 40s. to 42s. 6d.; best drys, 40s. 6d. 


ordinary, 37s. 6d. to 40s.; best washed nuts, 27s. 6d. 

best bunker smalls, 22s. 6d. to 25s.; other smalls, 
20s. to 22s. 6d.; best Monmouthshire black vein, 40s. to 42s. 6d.; 
ordinary Western Valleys, 37s. 6d. to 40s.; Eastern, 35s. to 
37s. 6d. Bituminous, No. 2 Rhondda large, 30s. to 32s. 6d. 
Patent fuel, 35s. to 40s. Pitwood, ex ship, 19s. 6d. to 20s. 


to 43s. 6d.; 
to 32s. 6d.; 








Newport (Mon.). 

It is generally admitted that until the strike ends 
business is scarcely possible. 
selves with the idea that after the strike there will be a great 
rush. It is known that old customers keep on the alert, 
know the merits of Monmouthshire coals too well to overlook 
them. 








many of the steel works. 


sised on Wednesday by the statement sent from docks that the 
total shipments were 180 tons sent coastwise. Until the collapse 
of the strike it is quite understood that business is next to impos- 
sible. For the little coal offered sellers were naming extreme 
figures. The following were the nominal quotations :—Best 
Newport black vein, 40s. to 42s.; Western Valleys, 37s. 6d. 


to 39s.: Eastern Valleys, 35s. to 37s.; other sorts, 34s. to 35s.; 
best smalls, 21s. to 23s.; other smalls, 20s. to 21s.; pitwood, 


19s. 6d. to 20s.; coal and patent fuel, less 2} per cent. in thirty 


days. 


Swansea. 

There was a decline of 40 per cent. in the trade last week 
as compared with that of the preceding week. Only a nominal 
quantity of coal was shipped, but the reports from docks are 
that there are fourteen vessels due to load. Coal shipped last 


week was under 7000 tons and 480 tons patent fuel. Prices : 
Best malting, large, 23s. to 25s. net ; seconds, 22s. to 24s. net ; 

big vein, large, 19s. to 23s., less 24; red vein, large, 16s. 9d. to | 
18s., less 24; machine made cobbles, 22s. to 24s. net; Paris 
nuts, 24s. to 27s. net; French nuts, 24s. to 27s. net ; German 
nuts, 24s. to 27s. net; beans, 22s. to 26s. 6d. net ; ——- 
made large peas, 12s. 9d. to 14s. net ; rubbly culm, 6s. to 7s., 


less 24; duff, 4s. 3d. to 5s. net. Steam coal: Best imue. —o 
to 29s., less 2}; seconds, 23s. to 27s., less 2}; bunkers, 20s. 
26s., less 2}; smalls, 10s. 6d. to 15s., less 2}. Bituminous rent 
No. 3 Rhondda, large, 2s. to 29s., less 2}; through, 19s. to 23s., 
less 2}; small, 15s. to 19s., less 24. Patent fuel, 20s. to 25s., 


less 24. 


Iron and Steel. 

At these works operations were brought to a standstill 
on Friday evening. From the Big Mill a large quantity of fish- 
plates, angle, and gutter steel was dispatched, and the Goat Mill 
had an order of steel rails and other material run through. The 
other branches were kept busy. These have to do with the works 
fitters, locomotive men, &c. They only worked four days, and 
until the strike shows signs of yielding matters are not expected 


while the coastwise shipments | 


after a | 


But both parties console them- | 
and | 


Mid-week :—The quiet tenour of business was empha- | 





| 





a 
| 
| to test it up to 1} times this load, viz., 


to improve. The strike of rivet warmers at Barry ended on 
Tuesday, the men resuming work as a result, it is stated, of the 
men complained of being admitted into their union, 


Tin-plate. 


Shipments of tin-plates last week were 157,038 boxes 
receipt from works, 101,017 boxes ; present stocks in vans and 
offices, 172,124 boxes. Mid-week it was announced from the Swan. 
sea market that business in tin-plates was so hampered by the 
strike in the coalfie!d, the market being practically idle. Nominal 
prices are as follows :-——Ordinary plates, 14s. to 14s.3d.) Onthe 
Swansea Metal Exchange this week the following prices were 
given :—Welsh hematite, 72s. to 72s. 6d.; Siemens steel bars, 
£5 5s.; Bessemer, £5 2s.; finished black plates, £10 15s. Gal. 
vanised sheets, 24 g., £11 15s. Block tin, £197 5s. cash, £191 15s, 
three months. Other quotations: Copper, per ton, £68 5s, 
cash, £69 Is. 3d. three months. Lead, English, £16 7s. éd,; 
Spanish, £16 2s. 6d.; spelter, £25. Silver, 2643d. per ounce, 
Hematite mixed numbers, 65s. 9d. per ton cash, 66s. O4d. one 
month; East Coast hematite, 71s. c.i.f.; Middlesbrough, 
bls. 3d. cash, 51s. 6d. one month; Scotch, 57s. 74d. cash, 
lld. one month ; West Coast hematite, 71s. c.i.f.; Welsh, 
2s. to 72s. 6d. per ton; Siemens, £5 5s.; Bessemer, per ton, 
£5 2s. 6d. Rails, heavy, £5 12s. 6d. to £6 5s.; usual difference 
for light. 











AMERICAN NOTES. 
(Frum our own Correspondent.) 
New York, March 


20th. 


THE possibilities of the bituminous coal strike and the shortage 
of labour in the Connellsville coke region has sent prices up 
under a heavy demand from furnaces, foundries, and the general 
trade. There is a shortage of cars in the coke region, and buyers 
are loudly calling for deliveries. While no steps are being taken 
looking to a suspension of soft coal mining, much unrest prevails 
| lest the strike fever extend from the anthracite region, which 
| stops production the last day of next week. The pig iron situa- 

tion has been strengthened by the heavy demand throughout 
jall the pig iron producing section. The foundation of this 
improvement is based upon an influx of work for finished 
products of all kinds. Conditions are ripening for a permanent 
| hardening tendency in crude iron. Coke has advanced from as 
low as 2.15 dols. for foundry to 2.75 dols. and 3 dols. is now being 
asked. Most of the mills are so well supplied with orders 
that they feel themselves in a position to hold out for stronger 
prices, especially where early deliveries are desired. Structural 
material continues rather quiet, while plate is more active 
and mills are very well sold up. Should the present activity 
continue in the demand for finished iron and steel products, 
higher quotations will be attempted on deliveries on the last 
half of the year. A heavy demand for gas and oil pipe has 


advanced quotations on these products, and much business is 
now in sight. Copper has reached 14.75 for electrolytic, and 
| producers are sold ahead from 30 to 60 days. Domestic pur- 


There is at present 


chases are quite heavy during the week. 
Spot tin is 


| afloat 3330 tons of tin. Supplies are moderate. 
quoted at 42.42} dols. to 42.55 dols. 





InstituTE OF SaniTaRy ENGINEERS.—The examination 
| board of this Institute, under the lead of its chairman, Professor 

Henry Adams, M. Inst. C.E., recently submitted to the Council 
| of the Institute a report recommending the reorganisation of 

heir examinations upon a broader basis. The Council has now 
| adopted the report, a new syllabus has been drawn up and the 
| board of examiners has been augmented. The new scheme 
will be in working order for the next examinations to be held in 
May, and particulars will gladly be forwarded by the Secretary 
upon request addressed to the offices, 120-122, Victoria-street, 
| Westminster, S.W. 

THE INTERNATIONAL Roap ConGreEss, Lonpon, 1913.—The 
questions to be considered and discussed at the third Interna- 
tional Road Congress to be held in London in June, 1913, have 
| now been settled by the Local Organising Committee, with the 
eoncurrence of the Committee of the Permanent Association 
of Road Congresses. There are certain questions on which 
papers are invited, and on which discussions will take place 
at the Congress, and a list of the subjectson which communications 
are invited, but on which no discussion will take place. The 
questions have been arranged so as to continue the investiga- 
tions from the point at which they were left by the Congresses 
at Paris and Brussels. Subjects that were fully dealt with 
at the previous Congresses have been omitted. and overlapping 
has been eliminated so far as possible. A new sub-section has 
| been included to deal with ‘‘ Administration, Finance, and 
| Statistics,’ subjects which were not discussed at previous 
Congresses. A committee has been nominated to select the 
authors of the papers for the first section (Construction and 
| Maintenance of Roads), and a second committee to select 
writers on the questions in the second section (Traffic and 
Administration). Engineers, surveyors, and individuals en- 
gaged in public administration who have made special studies 
| of one or more of the subjects included in the questions, and 
who are in a position to communicate papers or memoranda 
giving data and results from personal investigation since the 
Brussels Congress in 1908, are invited to communicate with 
the hon. general secretary, Mr. W. Rees Jeffreys, at the Road 
| Board Offices, Queen Anne’s Chambers, Westminster, S.W., 
from whom all particulars regarding the Congress and the 

Exhibition to be held in connection with it may be obtained. 


| Tests or FLroors.—Tests were carried out on the 7th Marcl. 
on the floors which have recently been constructed by Messr-. 
H. Arnold and Sons. of Doncaster, for the Midland Carriage 
| saa Wagon Works at Washwood Heath, Birmingham. These 
| floors have been constructed on the Dentile system, which i- 
| controlled by the Indented Bar and Concrete Engineering C ompany, 
| Limited, of Westminster, and the feature is the use of hollow 
tiles—which have the effect of greatly lightening the floor 
itself, and at the same time making it sound-proof—without 
the use of projecting beams either of steel or of reinforced 
concrete. The tests in question were two in numbet. The 
first was made on a square floor reinforced in both directions, 
17ft. 10in. by 16ft. 74in. The working load for which thix 
floor was designed was 100 Ib. per square foot, but it was arrarged 
150 Ib. per square foot, 
an amount which was, we are informed, considerably exceeded 
during the test. The deflection was very carefully measured 
during the process of loading by means of a sliding vernier 
placed below the floor in the centre, and the deflection incre sased 
quite gradually during the progress ‘of the test to 0.07in. While 
the full test load was still on the centre of the floor was exposed 
by the removal of one of the sacks of cement used for loading, 
and five heavy blows with a piece of timber 18ft. long (9in. by 
2in.) lifted to a height of 2ft. or 3ft. and banged down upon 
the floor by the united efforts of five men, were given to it. 
but no cracks or other signs of damage resulted. The next 
test took place on a small similar room, 16ft. 7}in. by 13ft. 10in.. 
in which the floor was constructed on the one-way system— 
that is to say, it was only reinforced in the shorter direction, 
there being no reinforcement whatever in the direction at right 
angles to this. The full load—which again was 1} times the 
working load—consisted of 17.2 tons, but the deflection in this 
case only amounted to 0.01. 





























Fe 


GPRS Aes 


Yatnter st 









































Ss 
= 
& 


Fated a ees 





Marcu 29, 1912 


THE ENGINEER 





339 














NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

Ow1NnG to the busy employment of the majority of 
establishments, the strong tone of previous weeks has been well 
maintained. Only in a few instances have dealers shown reserve, 
and this is chiefly due to an uncertain feeling that prevails 
regarding the prolongation of the Steel Convention. All sorts 
of pig iron meet with good demand, and numerous sales have 
heen effected at the increased prices for the second quarter 
that were recently fixed. In semi-finished steel considerable 
briskness is also reported, and the mills are regularly occupied ; 
a steady, though not extensive, business is being done for the 
second quarter, rates being the same as previously quoted. 
Railway materials in general, and more especially rails, have 
remained in animated request, and employment in the bar trade 
continues as active as before; the same may be said of hoops. 
The plate and sheet mills report themselves in a favourable 
condition, heavy plates and plates for shipbuilding purposes 
meeting with especially strong request, while sheets are less 
animated ; rates, however, are well maintained. Although 
employment has continued regular in the wire department, 
prices are as unremunerative as before, especially for foreign 
consumption. The pipe works are briskly engaged, but, here, 
too, the condition of prices is justly regarded as unsatisfactory, 
in spite of a steady decrease in stocks. 


The German Coal Industry. 
In the Ruhr district, as well as in Silesia, the strike is 
slowly dying out, a resolution of the District Conference in the 
first-named district having been accepted on the 20th inst., with 


349 against 215; thus the three-quarter majority required for a | 


continuation of the strike has ceased, and work was, accordingly, 
resumed at a number of pits on the 21st inst. In Upper Silesia 
25 to 30 per cent. of the colliers are still on strike. 


Austria-Hungary. 

Iron and steel meet with tolerably good inquiry, 
and employment is stated to be satisfactory at the manufactur- 
ing establishments. Prices are fairly well maintained. For- 
ward orders have been rather scarce. Troubles in the coal- 
producing districts have increased during the week. The 
Kladno coalowners are reported to intend raising the colliers’ 


wages towards the beginning of April; in the Teplitz district | 


a general strike has been announced for the 3lst of March. 
Quotations for coal have advanced, in consequence of the 


increasing demand for pit and brown coal, consumers being very | 


anxious to secure sufficient supplies before the general strike 
commences, 


The Belgian Iron Industry. 


There continues a very firm market for the various | 


sorts of pig iron, although heavy purchases are rather an excep- 
tion just at present, the tone of the iron business being decidedly 
quiet, 
themselves very far ahead. 
previously secured will, however, keep the different shops and 
factories in regular occupation for weeks to come. A slackening 
off in business on foreign and overseas account has _ been 
generally perceptible, consumers abroad, especially those in 


and consumers of iron and steel disinclined to commit | 
Numerous and extensive contracts | 





BRITISH PATENT SPECIFICATIONS. 





When an i tion is ted from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications mo be obtained at the Patent-o, Sale Branch, 
25, thampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the pent mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Fatent-office of oppesition to the grant of the Patent. 


STEAM GENERATORS. 


20,655. September 18th, 1911.—Srecrionan Borers, Max 
Tornack, of Drakestrasse, 27, Gross-Lichterfelde, Germany. 
The invention is illustrated in the accompanying drawing, 
in which is shown an end view of some of the series of elements, 
one of them being shown in section on the line C-C in plan. 
A represents the extreme left hand series of boiler elements, 
BB being parallel series, and CC the combustion chambers 
between them. It will be seen that between two combustion 
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Japan and India, having already covered the greater part of | 


their requirements for the current year, and the raised sea 
freights probably induce them to show reserve in cases where 
they might otherwise have purchased more freely. The output 
of pig iron in Belgium last year is stated to have been higher 


than in any year before, being 2,107,000 t., as compared with | 


only 1,200,000 t. for 1908. In the present year a rise in out- 


put also took place, the January production in crude iron | 
being 187,000 t., or 24,000 t. more than in the corresponding | 


month last year. Prices, too, have moved in an upward direc- 
tion. Current price for forge pig is 64f. to 65f. p.t., foundry 
pig 71f. to 72f., while basic stands at 72f. to 73f. p.t. Satis- 
factory accounts continue to be given regarding the semi- 
finished steel trade. demand and inquiry increasing. Deliveries 
on foreign account have been somewhat limited of late ; imports 
were 99,500 t. in 1911, as compared with 107,000 t. in 1910, 
while export was 163,200 t., as compared with 130,180 t. in the 
previous year. Bars and girders sell freely, the plate mills 
report increasing activity, and a satisfactory condition prevails 
in the wire industry. Foreign trade in wire and wire articles 
shows an improvement; in iron and steel wire and in pipes 
the import for 1911 was 80,300 t., as compared with 73,900 t. in 
1910; the export was 68,300 t., as compared with 61,200 t. 
in 1910. In wire nails and other articles of wire, and in hard- 
ware, the import was 32,600 t. for 1911, as compared with 
26,500 t. in the year before, export amounting to 172,360 t., 
as compared with 163,350 t. in 1910. There has been no change 
in the position of the Belgian coal trade since last week, demand 
being irregular and production behind requirements. 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE patternmaking business of David Brown and Sons 
(Huddersfield), Limited, has, we are informed, been transferred 
to Mr. Ernest M. Brown, who will trade as Ernest M. Brown 
and Co., successors to David Brown and Sons. 

Mr. D. Corsg Guen, M.I. Mech. E., consulting engineer, of 
46, Queen Victoria-street, E.C., has joined the board of Mac- | 
farlane, Strang and Co., Limited, Lochburn Ironworks, Glasgow, 
but will continue his practice at his London address. 

THE whole of the assets and goodwill of the Langdon-Davis 


chambers C there are two series of elements B, placed back to 
| back. In the case of the elements A the gases from the adjacent 
combustion chamber C pass downwards through flues D and 
upwards through flues E to a horizontal main flue F formed 
lin the upper part of the boiler elements. In the case of the 


‘elements B there is a similar arrangement of fines, but the 

parallel adjacent elements collectively form a single flue G, 

and the flues H H are also in communication with each other. 

Water connections are arranged laterally at J K.—March 16th, 
12 


INTERNAL COMBUSTION ENGINES. 


21,043 September 23rd, 1911.—GovERNING AND CONTROLLING 
INTERNAL ComBusTION Encrnes, K. Crossley and W. le P. 
Webb, both of Crossley Brothers, Limited, Openshaw, 
Manchester. 

The engraving shows a section of an oil pump constructed 
according to this invention. The pump plunger is shown at A. 
a relief valve at B, an oil tank at C, a suction valve at D, a 
delivery valve at E, a delivery pipe at F, a relief oil return pipe 
at G, a governor at H, a governor lever at J, a governor wedge 
at K, a stopping projection at L, a pusher at M, an operating 
lever at N, and cam at P. The pump plunger A may be operated 
by the lever N and cam P or by other suitable means. On 
the suction stroke oil is drawn into the pump body from the tank 
C through the suction valve D. On the delivery stroke this 
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Motor Company, Limited, have been acquired as a going concern 
by the Langdon-Davis Motor Company, which will continue 
to manufacture at a new works every type of motor made by 
the old company as heretofore. | 
Messrs. Harris AND MILLs, chartered patent agents, ask us | 
to state that, owing to the expiration of their lease and to the 
rebuilding of the office, which they have occupied for about | 
thirty-five years, they removed on March 23rd from 23, 
a laa i W.C., to 34 and 35, High Holborn, 
7.C. 


_ Mr. Witiram Crockartt, of 62, Robertson-street, Glasgow, 
informs us that he has taken into partnership his two sons, 
John Crockatt and William Campbell Crockatt, B.Sc. The 
business will now be carried on under the style of W. Crockatt 
and Sons at the above address. Telegrams and_ cables, 
* Crockatt,”” Glasgow. Telephones, 9823 City and 729 Central. 








Contracts.—Mr. H. Hollingsworth has instructed J. W. 
Brooke and Co., Limited, to build him a boat for the 
British International Trophy Race, 1913.—Curran Brothers, 
of Cardiff, inform us that Messrs. Williams, Foster and Co., and 
Pascoe, Grenfell and Sons, Limited, Landore, Swansea, have just 
placed an order with them for ten furnaces to be erected on 
the Curran patented system of heating.—W. A. Walber and Co., 
38, Victoria-street, Westminster, S.W., have been successful in 
securing the contract for a number of their boring plants, with 
full equipments, for the Argentine Government in face of keen 
foreign and continental competition—The Swansea Harbour 
Trustees have placed an order with John Cran and Co., Leith, 
for the construction of a powerful steel twin-screw tug, to the 
designs of James Pollock, Sons and Co., Limited, London. 


























oil is forced past the delivery valve E and pipe F to the engine 
evlinder. If the speed of the engine rises above the normal, 
the governor H will lift the lever J and wedge K, with the result 
that the pusher M, which is part of the pump plunger A, will 
open the relief valve B, and during the remainder of the delivery 
stroke the oil will be returned to the tank through the return 
pipe G instead of being delivered through the delivery valve E 
against the resistance of the spring shown above it. If the speed 
of the engine falls below the normal, the governor lever and 
wedge will be lowered, and on the next delivery stroke of the 
plunger the pusher will engage with a thinner portion of the 
governor wedge, and consequently a greater amount of oil 
will be forced through the delivery valve E before the relief 
valve B is opened. The projection L prevents any oil being 
delivered to the engine should the speed become unduly reduced. 
—March 6th, 1912. 


GAS PRODUCERS. 


6625. March 16th, 1911.—Gas Propucers, A. C. A. Holzapfel, 
of 57, Fenchurch-street, London. 


the arrangement and construction of vaporising vessels such 
that seg water may be used for the purpose of supplying water 
vapour to gas producers. As the gas leaves the producer at 
A it passes into a double branch pipe with shut off valves to 
each branch. To this branch is fitted a vaporiser consisting 
of two iron cylinders B B, containing a number of small tubes 
so arranged that the cylinders can be fed with sea water through 
the pipes CC, and that the gas from the producer will pass 
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through the small tubes contained in the vessel. Each vessel 
is provided with a blow off cock D D, which is so regulated as 
to allow about half the intake of sea water to escape, so that the 
concentrated sea water is constantly being discharged, and 
incrustation around the tubes prevented as far as possible. 
From the top of each vessel pipes conduct the water vapour 
produced by the evaporisation of the sea water to the bottom 
of the gas producer. It is proposed to use only one of the 
vaporising vessels at a time.—March 6th, 1912. 


DYNAMOS AND MOTORS. 


26,331. November 24th, 1911—ImMPROVEMENTS IN AND 
RELATING TO Drivinc MECHANISMS FOR RoTARY PRINTING 
PRESSES AND THE LIKE, The British Thomson-Houston 
Company, Limited, 83, Cannon-street, E.C. 

It is common practice to provide electrically operated re- 
versible auxiliary motors for driving the machines during the 
preparatory operations and to connect these motors to the 
main driving shaft by means of a magnetic clutch. With thix 
arrangement, should the clutch fail to act properly, it is 
possible for the machine to continue running after the 
main motor has been cut out of circuit owing to its being 
| driven by the auxiliary motors, in which case the machine 
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itself may be damaged or the operators attending to it en- 
dangered. The object of the invention is to prevent this. 
A is the auxiliary motor which is connected to the driving shaft 
F of the printing press through gear wheels B, C, D and E. 
The main motor C is mounted directly on the printing press 
shaft F. The gear wheel D can be thrown out of gear with the 
wheel E by a manually operated device not shown. I and H 
represent the starting resistances of the main and the auxiliary 
motors respectively, and these resistances are cut out of circuit 
by means of arms mounted ,n mutilated discs K and L. These 
dises are so shaped that if one of the controlling arms is moved 
from its off position the other disc cannot be rotated.— March 6th, 
1912. 


MOTOR CARS AND ROAD TRAFFIC. 


27,395. May 24th, 1910.—IMPROVEMENTS IN SYSTEMS OF 
EvectricaL TRANSMISSION, Henry Leitner, of Maybury, 
Woking, Surrey. 

This invention relates to a petrol-electric system. A B are 
the main brushes of the generator, and C C! the shunt field coils 


N? 27,395. 
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connected to the subsidiary brushes D D! in the known manner. 
The main current is taken round the compound winding E E; 
in such a sense as to assist the shunt coils C C!, and is afterwards 





The improvements described in this specification relate to 


taken through the usual starting switch F to the series motor G. 
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With this combination the petrol engine can always run at the | bar E between the bolster arms D may, as shown, be a pin | side frames, brake shoes carried by said truck, means for moving 


speed which the petrol supply at a given time permits irrespec- 
tive of the load put on the motor, as the generator adjusts 
itself to the load in the sense of exhibiting a tendency to furnish 


constant watts at any given speed, the ampéres increasing as | 


the voltage falls, and vice versd. The fields of both generator 
and motor may also be made to rotate in a direction opposite 
to the armatures in the known manner. Three modifications 
are described.— March 6th, 1912. 


TRANSFORMERS. 


5190. March Ist, 1911.—IMPROVEMENTS IN OR RELATING TO 
ELectricaL TRANSFORMERS, Arthur Francis Berry, of 27, 
Woodville-road, Ealing. 

The object of this invention is to prevent or lessen damage 
to an electrical transformer in the event of its being subjected 
to an excessive load due, say, to a fault on the secondary circuit 
to which it is connected. 
type composed of laminated rectangular plates A arranged 
radially around a central axis and each having a rectangular 
opening therethrough in which the primary and secondary 
windings B and © are arranged concentrically and in close 
proximity to one another for the purpose hereinbefore men- 
tioned, may be provided with supplementary upper and lower 
rectangular openings separated from the main opening by trans- 























verse magnetic members or bars D, and each provided with a 
supplementary reactance coil E, the two coils E being connected 
in series with the secondary winding C and at opposite ends 
thereof.. The arrangement is such that when the transformer 
is working under normal loads the supplementary coils E will 
offer only a very small impedance and will not materially 
affect the regulation of the transformer, but upon the trans- 
former being subjected to an excessive load, say, ten times the 
normal load, the leakage flux due to the primary winding will 


saturate the transverse magnetic members or bars D and pro- | 
duce a voltage in the supplementary coils E that will oppose | 
the voltage in the main secondary winding C, and so, with the | 


A transformer core of shell or Berry | 


secured by nuts. 
| 
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| bar are mounted thereon, and springs H are placed on the rods 


| G te rest against the cross bar of the cradle F. 
bears upon the top of each spring.—-March 6th, 1912. 


washer 


SHIPS AND BOATS. 


December 20th, 


28,726. 


A is the roof of the tunnel or cavity in which the propeller C 
| is accommodated, and B is a flap hinged at D which constitutes 
| a second or false roof to the after part of the propeller cavity. 
This flap when in its lowest position rests upon sills E so as to 
make an air-tight joint along each side and provision is also 


| of Campsie Dene, Blanefield, Stirlingshire. 


| 
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added impedance of the supplementary coils, considerably | 


reduce the current in the secondary winding and circuit. 
March 6th, 1912. 


LOCOMOTIVES. 
5390. March 3rd, 1911.—IMPROVEMENTS RELATING TO Loco- 
motives, H. A. Ivatt, of Avenue House, Doncaster. 


This is a combined spark arrester and steam drier or super- 
heater. Two vertical headers A are arranged one at each side 
of the smoke-box near the tube plate, but clear of the tubes 
thereof. The upper end of each header is formed with a trunnion 


B mounted to rotate in a packed gland C, secured to the steam | 
supply branch D. A similar trunnion at the lower end of | 


the header is mounted to rotate in a packed gland connected 
to the steam chest of the cylinder. Each header is divided by 


a longitudinal partition E into two chambers, with one of which | 
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the upper trunnion is in communication, and with the other of 
which the lower trunnion communicates. The inlet ends of a 
vertical row of horizontal U-shaped tubes are connected to the 
header at one side of the partition and the outlet ends at the 
other, so that steam passes from the inlet chamber of the header 
to the outlet chamber through the tubes. Each header is 
provided with a removable cover F, whereby access can be 
obtained to the superheater tubes. When the apparatus is 


~| made for making the hinged joint air-tight. 


| The flap B is 
| partially balanced by means of a spring F placed inside the 
| vessel or by means of a weight. The sternward flow of water 
from the propeller automatically adjusts the position of the 
flap so that its trailing edge may always be as near the surface 
of the water as possible, whatever the draught of the vessel 
may be. Thus the rearward flow of water experiences at all 
| times the minimum amount of resistance.— March 6th, 1912. 


MINES AND. METALS. 


9652. April 20th, 1911—Carron ELectropEs ror ELectrric 
Furnaces, Lionel Ernest Bussey, of 27, Chancery-lane, 
London, W.C. 

This specification describes a carbon electrode for electric 
furnaces which is provided with meta! insertions or layers for 
the purpose of increasing its conductivity, which insertions 
or layers are simultaneously consumed with the carbon electrode, 
and is characterised in that metals are employed which at a tem- 





perature below that of the furnace become volatile, or by oxida 


the form of gas or dust. 
is provided with a central bore along its whole length having 





in its operative position, the curved ends of the tubes of one 
header are close to the curved ends of the tubes of the other. 
When the apparatus is in its inoperative position free access 
may be had to the fire tubes..—March 6th, 1912. 


TRAMWAYS AND RAILWAYS. 


7123. March 22nd, 1911.Bocirs ror Ramway Carriages, | 
Ei. F. Stephenson, of Glenroyd, Haxby. Yorkshire. 
The bogie is constructed in the ordinary way with longitudinal 
beams A and transverse beams B and with a bolster C to which 
the carriage body is pivoted, the swing beam now in use being 
dispensed with. The bolster C is constructed with four depend- 
ing arms D, each pair of which is connected by a cross bar E. 
Between the bogie cross beams B two swinging cradles F are 
mounted one at either end to bear the weight of the bolster C 
and carriage hody thereon. The cradles F are suspended from 
pins attached to the bogie cross beams B. Each cradle is 
built up of forked screwed studs and a cross bar. The cross | 


an internal thread. The metal insertion can be introduced 
for example, in the form of a tube of comparatively soft metal 


1911.—PROPELLER CHAMBERS OR | 
TUNNELS FOR SHALLOW DravGut VEssELs, A. F. Yarrow, 


tion or combination with the gases leaving the furnace escape in | 
In the case illustrated the electrode A | 


for example, aluminium, lead or the like—which is afterwards | 


so deformed that it comes into intimate contact with the screw 
thread. There are four other illustrations.—March 6th, 1912. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,016,289. 
Davenport, lowa.—Filed April 7th, 1911. 

When a wheel is lightly loaded it will ‘‘ pick up ” sooner than 
it will if heavily loaded. To prevent this by modifying the 
leverage of application of the brake blocks is the object of this 
patent. There are eighteen claims. The third runs as follows : 
--A variable load brake for ears, comprising a car truck having 


’ 


VARIABLE LoAp Brake MECHANISM, W. G. Ransom, 


| 
| 


Two rods G with eyes to receive the cross | said shoes toward and from the car wheels, said means including 
a ing 


a lever, connections from said lever to the actuating power 


— 


a 
































and to said shoes, and means whereby said lever operates under 
three forces under certain load conditions, and under four 
forces under other load conditions. 
1,016,053. Piston Vatve, E. F. Williams, Erie, Pa.—Filed 
September 18th, 1911. 
This patent is for a packing for piston valves comprising a 
ring having an annular recess behind a limited part of it, means 
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| for introducing live steam into this recess, and openings through 
the remaining part of the ring to equalise the pressure on both 
sides of it. There are three claims. 





| 1,016,311. Tacnomerric TeLescorr, H. Wild, Jena, Germany, 
assignor to the firm of Carl Zeiss, Jena, Germany.—Filed 
October 27th, 1910. 

A telescope for measuring angular distances consisting of 
an objective. a tachometric pair of marks and a lens shiftably 
fitted between the objective and the pair of marks, the distance 
from the lens to the pair of marks and that from the lens to 
































the image, which is projected by the objeetive, of that point 
in which the apex of the tachometric angle lies, being about the 
same, when the lens is set for very distant objects, and the 
greater of these two distances being not more than three times 
the smaller one, when the lens is set for the nearest objects. 
There are two claims. 


INSECTS BY MEANS 


APPARATUS FOR DESTROYING 
Pa.—Filed 


1,016,450. 
Smith, Philadelphia 


or Exectricity, F. 8. 
January 7th, 1911. 
This is one of five patents secured by Mr. Smith, and con- 
taining forty claims, some very long, the essential feature being 
the combination of a source of alternating electric current, 


[016.450] 














|a plurality of transformers of small capacity, a plurality of 


electrodes in oppositely arranged groups having connection 
in electrically independent pairs with these transformers, the 
electrodes in each group being in staggered relation with respect 
to each other, and means for supporting articles to be purified 
between the groups of electrodes. 


1,016.582. Dovustr Pree ConpEenserR, L. C. Schneider. Phila- 
delphia, Pa., assignor to the Philadelphia Pipe Bendinu 
Company, a Corporation of New Jersey.—Filed September 
22nd, 1910. 

This patent refers, it will be seen, to details, and particularly 
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to the double packing at the ends, shown very clearly in the 
| drawings. There are twenty claims of * ‘the-house-that-Jack - 
built ” type. 
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MARCH. 


The Navy Estimates. 


On the 12th of the month the Estimates 
issued, and on the 18th Mr. Churchill introduced 
. to the Commons in a speech which is the best 
exposition of @ definite naval policy we have had for 
many years. He stated quite clearly, and so candidly 
be free from offence, that our rate of building 

( depend upon the German programme, and that 
estimates he was presenting would have to be 
su; plemented if there were any change in the German 
rate of production, The programme itself is wholly 
uncensational. It provides for the construction of 
four large armoured ships and eight light armoured 
cruisers, besides minor vessels, and the bill amounts to 
nearly fourteen millions, as contrasted with the fifteen 
millions odd of last year. Theonly item which has ex- 
cited any interest is the order for eight light armoured 
cuisers. “Mr. Churchill has afforded very little informa- 
tion as to what type of vessel is meant, and it is not 
improbable that a great latitude will be given to the 
builders who submit designs. It is, however, under- 
stood that the cruisers must be the fastest King’s 
ships afloat, as it will be their duty to act as scouts 
and watch-dogs, and they will be expected to overhaul 
destroyers and torpedo boats. They will probably 
carry 4.7in. guns, and, having some protection, they 
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owners, with some exceptions—notably South Wales 
—had agreed to the principle of the minimum wage, 
but asked for guarantees of a certain output. The 
men would concede nothing. A Minimum Wages 
Bill was then introduced. It provided for the estab- 
lishment of district boards, which would decide 
the minimum rates of pay in each district. The 
owners agreed to support, though they deprecated 
the measure. The men insisted at first that schedules 
which they had drawn up should be incorporated 
in the Bill. The Government refused. Then the 
men desired that at least provision should be made 
for the payment of minima of 5s. to adults and 2s. 
to boys. Again the Government refused. A renewed 
deadlock occurred, and Mr. Asquith endeavoured to 
draw the two sides together once more. His efforts 
were fruitless, and the Bill was then pushed through 
both Houses. The Royal Assent was signed on 
Friday last, but already miners had begun to return to 
work. Indeed, the strike may be said to have broken 
| before the Bill was passed, for starvation was begin- 
| ning to tell, and the men were showing a restiveness 
| which was indicative of the end. The acceptance 
of the terms of the Bill is before the miners as we write, 
and, though the result is not yet known, it is in little 
doubt. The men are returning and will continue to 
return to work as fast as may be, but not for months 
|to come will the country recover from the blow it 
| has received, and not for many more will the unions 
restore their depleted funds. 








should be able to render an excellent account of | 


themselves even if brought into conflict with a squad- 


ron of destroyers. The first two are to be laid down 


at Chatham and Pembroke, and the remainder will | 


be placed with private yards. 


Extension of Waterworks. 


Ir is proposed to extend considerably the 
waterworks owned by the town of Charlottenburg 
on the Jungfernheide, a large heath situated in the 
north-west of Berlin. At the present time the water 
supply is obtained from sixty-five wells, which pro- 
duce about 900 cubic metres of water per day. As 
it is estimated that about 60,000 cubic metres of water 


will be required per day in the summer of 1912 and 
64,000 cubic metres in 1913, the existing wells will 
be insufficient to meet the demand, and it is therefore 
proposed to sink six new wells of normal dimensions, 


and four smaller reserve wells. In conjunction with 
this extension it is intended to construct three new 
sand filters with a surface of 632 square metres each, 
which will, it is expected, meet the requirements of the 
next six years; in connection with the filters new 
plant will be constructed for purifying the sand from 
With the conclusion of these works the 
existing forcing pumps for pressing the filtered water 
into the municipal water pipe system will also be too 
small, and it is therefore proposed to replace one of 
the old pumps by a new one of an improved type. It 
is estimated that the new wells will cost £7000, the 
filters and washing plant £17,500, and the pump 
£6750, and that the total costs of the extension will 
not exceed £31,750. It was the original intention 


iron slime. 


| 
| Municipal Electricity Works. 
Ir has been observed recently that the elec- 
| tricity works built by towns and communes in Ger- 
| many have a tendency after a short time to get into 
| the hands of the leading electricity companies. In 
| view of this fact it is perhaps not without interest 
| that the Saxon Minister of the Interior has issued an 
| enactment with a view to counteracting this tendency. 
| It is stated in this publication that if it continues 
| unchecked there is a great danger that in a short 
time the entire country will become dependent on a 
| few gigantic concerns for the supply of electric current. 
| Such an eventuality would naturally bring with it a 
| rise in the price of electric current, which would have 
|an adverse effect upon industry in general. The 
| Minister therefore urges the municipalities in strong 
| terms not to be guided by temporary financial diffi- 
| culties, for if once the electricity works go out of their 
| hands the right which they have hitherto possessed 
of fixing the conditions for the supply of current will 
| be irrevocably lost. He also points out that if, in the 
| first few years of the existence of a municipal elec- 
| trical station, the expenditure exceeds the receipts, 
|it is no reason for selling the works to a private 
| company, as there are many municipal undertakings 
| at the present day giving a good profit which had in 
the first few years to encounter financial losses. It is 
| pointed out in the Press that the reasons given by the 
|Saxon Minister apply equally to the lease of public 
| works to private companies, as after the lapse of a 
| number of years it has rarely been found possible for 
| the municipality to take over the works again. 


of the municipality of Charlottenburg to carry out | 


these improvements in July and August ; on account, 
however, of the drought of last summer and the com- 


paratively low rainfall during the winter, it is feared | 


that the existing works would not meet the require- 
ments of the coming hot months, and it has conse- 
quently been decided to commence the extension 
works without delay. 


The Coal Strike. 


Tue industrial annals of our country hold 
no record approaching that of the month just ended. 
On the first day the coal miners of the whole kingdom 
refused to descend the pits, and the supply of the 
commodity on which the major part of our manufac- 
turing industries live was arrested at the source. 
The coming of the trouble had been long foreseen, 
and provision had been made against it by the storing 
¢ f coal, but, nevertheless, and in spite of the husband- 
ing of resources by the curtailment of trains and so on, 
in less than three weeks over three-quarters of a 
million of workers unconnected with coal-mining were 
thrown out of employment by the exhaustion of the 
stocks, and, including the miners, the enormous total 
of nearly two million persons were without work. It 
c loes much to restore confidence in the general good feel- 
ing of the workpeople that there was hardly any dis- 
play of violence, and that the privations which many 
had to bear through no fault of their own were sup- 
ported with fortitude and restraint. What causes 
worked to bring the strike to an end in the last days of 
the month cannot be told in a short paragraph. The 
Government had grappled with the appalling catas- 
trophe unsuccessfully for many days. Conference 


| The Gare St. Lazare. 


THE funds required by the State for trans- 
forming the Ouest-Etat line have been fully sub- 
scribed by the public. The loan was covered more 
|than thirty times. The work is therefore to be 
pushed forward as rapidly as possible. The most 
important part of the undertaking is the transforma- 
tion of the Gare St. Lazare, for which proposals 
are now being invited, and will consist in the demo- 
lition of three of the four Batignolles tunnels and the 
construction of subterranean platforms for the local 
lines. The three tunnels will be replaced by bridges 
at the Rue la Condamine, Rue des Dames, and the 
Boulevard des Batignolles. The Batignolles bridge 
will offer great difficulties in construction through 
its being obliged to support the Metropolitan, which 
passes under the boulevard. Simultaneously, the 
electrification of the suburban lines will be carried 
out. When the Batignolles tunnels are cleared away, 
these suburban lines will pass under the main lines, 
and will arrive at the Gare St. Lazare by the sub- 
terranean platforms, which will be practically on a 
level with the Rue St. Lazare in front of the terminus. 
The upper main lines are on a level with the Rue de 
Rome and Rue d’Amsterdam, which run on each side 
of the station with a rising gradient. Meanwhile 
the work of reconstructing the permanent way, 
laying down new lines, enlarging bridges, and in 
other ways increasing facilities over the suburban 
lines is being pushed forward, and there is no doubt 
that the State is very anxious to justify itself by 
converting the old Ouest system into a “ model 
railway.” It is feared, however, that despite this 








after conference had been held without avail The 


praiseworthy desire to succeed where the old company 





failed through lack of funds, the State railway 
administration will find itself perpetually hampered 
by parliamentary influences. So long as politicians 
are allowed to use this influence to advance private 
interests the situation of State railway officials is not 
an envious one 


The Selandia. 


THE Selandia has been the engineering sensa- 
tion of the month. She came from Copenhagen to 
London—where she was visited by many engineers— 
on February 27th, sailed for Antwerp on March 2nd, 
and left for Bangkok on the 8th. We have dealt pretty 
fully with her engines and their behaviour on the run 
from London to Antwerp—see THE ENGINEER, 
March 8th, 15th, and 22nd—and we are now glad to 
be able to supplement our information by the following 
series of wireless messages which we have received from 
the ship since she left Copenhagen on her voyage to Siam: 
—March 8th: Noon, Beachy Head; wind and sea 
south-west, force 6 increasing ; vessel very steady, 
everything going well... March 9th: Ushant, 2 p.m.; 
wind south south-west, force 3, heavy western swell ; 
vessel steady, motors work steadily, everything going 
well. March 10th: Log 264, actual 245; wind and 
sea south-west, force 6 increasing; motors work 
excellently, racing proportionately little. Aspinall 
acts instantly. March llth: In spite of heavy seas 
and strong racing, motors worked full power excel- 
lently last night; distance last twenty-four hours 
up to noon, 221 miles. March 12th: Everything 
going well; fine weather; log 289, actual 276. 
March 13th: Actual 247; since midnight strong 
contrary wind; everything going well. The most 
interesting fact that emerges from these messages is, to 
our mind, that the vessel has experienced some bad 
weather, so that the Aspinall governor has been tested 
under actual service conditions, and that the engineers 
are apparently very pleased with it. It may thus be 
found that this important ship will settle more than 
one question connected with the internal combustion 
engine, and, as we have already expressed some 
doubts on the subject, we shall be the first to welcome 
a solution of this particular one. From the informa- 
tion given in the telegrams, the motors seem to be 
working in a completely satisfactory manner, and 
the ship has made good her 11} knots for twenty- 
four hours on end in fine weather, which is sound 
evidence of the absence of trouble, and only serves 
to increase the interest with which we look forward 
to an examination of the motors on the completion 
of the six months’ voyage. 


Coal Strike in Westphalia. 


THE coal strike in the Westphalian district 
broke out on March 11th, and was concluded on March 
19th. Out of 367,000 miners, 150,000 were involved 
in the strike at the commencement, but this number 
rapidly increased to 250,000. On the 14th a regiment 
of infantry arrived in the district to put a stop to 
the extensive rioting which had been carried on. 
From then onwards the number of strikers began to 
diminish, and on the last day of the strike more than 
half the miners had returned to their work. The 
original demands of the miners’ federations were an 
increase in wages of 15 per cent. and a number of 
improvements in connection with punishments 
for breach of contract, the date of payment of the 
wages, holidays, &c. Subsequently the demand for 
an increase was reduced to 10 per cent. The particu- 
lar moment for commencing the strike was chosen 
in order to take advantage of a number of circum- 
stances which appeared to be favourable to the work- 
men’s demands. By a recent agreement the output 
of the State mines was in future to be sold by the 
Rhenish-Westphalian Coal Syndicate, and the work- 
men considered themselves justified in taking advan- 
tage of the rise in prices consequent upon the removal 
of competition. Doubtless also our own strike 
was not without effect on the German miners, although 
there appear to be no grounds for believing that the 
German strike was an act of sympathy with the 
English movement. A third factor is the notorious 
rise in the cost of living in Germany, which is pressing 
very heavily on the working-classes. Although it 
must be granted that the miners’ demands were, to 
a certain extent, justified. the official statistics seem 
to show that the employers are not in a position to 
grant them the increase of 15 per cent., or even of 
10 per cent., which was demanded, and it was there- 
fore to be foreseen that the strike would be a failure 
from the workmen’s point of view. The principal 
reason for the failure of the strikers is that the em- 
ployers refused to negotiate with the leaders of the 
various workmen’s unions, but insisted on dealing 
direct with deputations of workmen from their 
particular mines ; in this manner the political leaders 





of the strike were rendered powerless, and the men 
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were not able to take advantage of their organisa- 
tions. The employers were in an _ exceptionally 
good position with regard to the supply of coal in 
stock, which was so great that, in spite of the great 
decrease in production, there was no appreciable 
rise in price. 


Hydroplanes and Aeroplanes. 

THE trials of hydroplanes at Monaco brought 
together half-a-dozen aeroplanes fitted with floats 
to allow of their taking flight from water. This pretty 
fairly represents the position of the hydroplane at the 
present moment. So far as hydroplane boats are 
concerned, nothing really practical has yet been 
accomplished, nor does there appear much hope in 
the future for this type of craft. Nothing sensational 
has yet been obtained in the way of speed, and ex- 
perience has so far shown that its great defect is 
want of stability. Nevertheless, a great many 
people are at work in France upon the hydroplane. 
The principle seems likely to find its most practical 
application in the aeroplane, which must obviously 
float and take its flight from water if it is to become 
really serviceable for naval purposes. At Monaco 
the only machines competing were of the biplane 
type, with the usual landing frame replaced by 
floats. The nautical aeroplane necessarily requires 
a large supporting surface, and it is doubtful there- 
fore whether the monoplane can be employed with 
success. The Farman, Voisin, and Curtis machines 
proved themselves quite capable of rising from smooth 
water. One of them carried three passengers, two 
of whom were on the floats. The trials were interest- 
ing as demonstrating the possibilities of the aeroplane 
as an aquatic machine in smooth water. It has 
now to be seen whether means can be found to im- 
prove its nautical qualities, which is obviously a very 
difficult problem. 


Charges for London Water. 


THE Finance Committee of the Metropolitan 
Water Board has reported on the deficiency with 
which the Board has been faced annually since the 
Charges Act of 1908 came into force. It appears that, 
roughly speaking, there has been an aggregate deficit 
of £200,000 during the last four years. This loss in 
working is certainly likely to continue, if not to 
increase, for some time to come, and the report dis- 
cusses the best method to adopt of meeting it both 
now and for the future. The machinery provided in 
the Board’s original Act for dealing with such a situa- 
tion as has now arisen is the levying of a rate in aid. 
From this, however, the portions of the area supplied 
which are not directly represented on the Board are 
exempted. The Finance Committee evidently thinks 
that this is not fair on the remainder of the area, and 
proposes, instead of proceeding to carry out the pro- 
visions of the Act of 1902, to do which, it considers, 
would lead to expensive and protracted litigation, 
that application should be made to Parliament to 
review the situation so that new provisions might be 
formulated and enacted which would put the matter 
on a more simple and equitable basis. The long and 
short of the matter is that Londoners will have to pay 
more for their water than they are doing now. No 
absolute details are available as to what the extra 
amount to be levied will be, but it looks very much as 
though for every £1 to £1 5s. now actually paid in 
rates they would have to pay at least another shilling. 
Moreover, those persons who have sunk wells in order 
to avoid entirely the water rates are nearly certain 
to be called upon to make some sort of contribution 
to the Board. 


The French Colliers. 


THE occasional cessation of work in some 
of the French collieries during the month cannot be 
regarded in the light of a strike. The men left work 
for twenty-four hours with a view of enforcing a 
principle that needed no demonstration. There was 
at no time any question of following the lead of the 
English colliers. Nevertheless, the French miners 
would have a far greater excuse for coming out on 
strike than their British brethren. Although a law 
was passed in 1905 limiting the hours of work to 
eight for coal-getters, it was not extended to others 
employed in mines, nor was the time occupied in 
descending and ascending included in the eight hours. 
Two years later the Senate refused to ratify a Bill 
making the eight hours’ day general in the mines, 
but strong efforts are now being made to get such a 
measure passed. The most striking thing about the 


debate is the manner in which statistics are ignored 
and generalisations are employed for argument. 
There is an abundance of statistics to prove that a 
shortening of hours has resulted in increased charges 
and a lower production for each collier. 


During the 





year following the partial application of the eight 
hours’ day in France the price of coal rose 16 per cent., 
and the cost of labour 21.5 per cent., while the indivi- 
dual production fell 6 per cent. Yet the argument is 
continually brought forward that the men work 
at higher pressure when they are on shorter hours. 
This is purely a matter of temperament, and the 
argument may hold good in certain cases, but it will 
never apply to a body of men who have to march 
to the order of their union. One of the tenets of 
the French unions is that shorter hours are necessary 
to keep everyone in employment, or, at least, in a 
semblance of employment, and this does not imply 
any oOverweening desire to make up for shorter 
hours by a heavier production. 


Electrification of the Berlin Suburban Railways. 


On March 26th an interesting memorandum 
on the subject of the electrification of the Berlin 
suburban railways was laid before the Prussian Diet. 
It points out that on most of the lines at certain 
times of the day the traffic cannot be handled ; the 
maximum number of trains that can run on the same 
line in an hour is twenty-four, with seats for 488 
persons in each train, so that a maximum of 11,712 
persons can travel in the same direction in an hour. 


continually on the increase, it appears necessary to 


bility of runningforty trainsinanhour. It is proposed 


end, driven by alternating current with a voltage of 
15,000 and a frequency of 16% supplied by an overhead 
wire. When such long trains are not required they 
can be divided into two parts consisting of five or 
eight coaches, which can run in either direction. No 
change will be made in the railway from Berlin to 
Gross—Lichertfelde—Ost, which is at present driven 





by continuous current, except that the current will 
| be supplied by a transformer installation to be con- 
| nected with the general system. All the coaches will 
| be provided with electric heating and lighting. The 
| power will be supplied by two stations, one of which 
| will be situated in a lignite-producing district, possi- 


| bly near Bitterfeld, while the other will merely serve 

as a reserve installation ; the current will be conducted 
|by means of underground cables at a voltage of 
| 15,000. It is expected that the electrification will 
| be completed in about four and a-half years, and that 
| the total costs will amount to about £6,165,000. It 
is proposed at the same time to make a slight increase 
| in the fares, so as to cover the costs of construction. 


The Raising of the Submarine A 3. 


THE submarine A 3, which, it will be remem- 
bered, sank on February 2nd after collision with the 
torpedo-gunboat Hazard near the East Princessa 
Buoy, Isle of Wight, was successfully raised by the 
dockyard salvage lighter on March 11th and taken into 
|dock at Portsmouth the next day. The salvage 
| operations were taken in hand as long ago as Sunday, 
| February 25th. On that day a Qin. wire hawser 
| hitched with a running eye was got round the bow of 
| the sunken vessel, which was lying in about eleven 
fathoms of water. Bad weather then set in, and it 
was not until Sunday, March 10th, that operations 
could be resumed. A further hawser was then got 
round the stern of the submarine and the next morn- 
ing the boat was lifted about 26ft., which was suffi- 
cient to allow of a move to be made to St. Helen’s 
Bay. Here a second lift was carried out, and the 
lighter with the submarine immediately under it then 
drew about 33ft of water, in which condition docking 
was successfully carried out. Examination of the 
hull when the injured craft was in dry dock revealed 
the fact that there was a hole 6ft. to 8ft. long and over 
a foot wide in the widest part of the upper portion 
of the hull 2ft. forward of the conning tower, which 
itself was also dented. The theory of the accident 
as outlined at the inquest was that the damage was 
caused by the submarine coming in contact with the 
propeller shaft of the Hazard and then ripping her- 
self open on the rudder. The Hazard had her port 
propeller shaft bent, both propellers damaged and one 
rudder carried away. It appears certain that the 
deaths of the gallant men inside the ill-fated sub- 
marine must have been nearly, if not quite, instan- 
taneous, all of them having been caused by drowning. 
The verdict of the coroner’s jury was that the disaster 
was an accidental occurrence and that no blame 
attached to anyone. 





A Proposed German Mouth for the Rhine. 


THE idea of constructing a canal from the 
Rhine through German territory to a German port 
in the North Sea appears to be gaining ground. Some 





As the trains are often over-filled and the traffic is | 
introduce electric traction, so as to give the possi- | 


that the new trains should consist of at most thirteen | 
six-wheel coaches with an electric locomotive at each | 





time ago a Commission, to which a number of 
| Chambers of Commerce and influential manufacturers 
| belonged, was formed, apparently privately, to look 
|into this question. The result of the negotiations 
| of this Commission is a detailed plan of the projected 
| canal, which it is now proposed to submit to the various 
| Federal Governments and other authorities con- 
}cerned. So far it is not certain what attitude \j]| 
| be adopted in Government circles, though it can 
| hardly be doubted that the plan will receive very 
favourable consideration, on account of the very «vi- 
| dent advantages which would accrue from its rew|isa- 
tion. It is proposed by the Commission that the 
canal should start from the Rhine at Wesel and run 
in a northerly direction between the Netherlands 
frontier and the Ems and finally join this river 0}))0- 
site the town of Leer, a few miles from the mouth, 
|The canal would thus be about 120 miles in Jenvth, 
| It is estimated that if fairly high prices have to be 
| paid for the land that will have to be purchased, the 
| total cost of the enterprise will amount to about 
| £11,500,000. In addition to the great advantage to 
| German shipping, which, as is well known, at present 
| to a great extent passes over Dutch ports, it is argued 
| that the construction of the canal would facilitate 
|the cultivation of the fens through which it would 
| pass; and it is thought that this fact will have due 
| influence on the decision of the Prussian Government, 
| There can be no doubt also that some such scheme 
as the one contemplated would have an immense 
strategical value, as it would supply a direct water route 
entirely through German territory to the rich and 
populous districts of Rhineland and Westphalia. 





Water from Disused Colliery Works. 


AN interesting water supply scheme was 
formally put to work during the month at Oldham, 
Part of the Butterworth Hall Colliery, near that town, 
has been disused for some time past, and its owners, 
Platt Brothers and Co., Limited, have had to keep on 
pumping from it as much as 750,000 gallons of water 
every twenty-four hours. This water, which had 
to be raised 429ft. to the surface, used to run to waste, 
but its removal was necessary in order to prevent 
flooding other parts of the mine which are still being 
worked. It is of excellent quality, and the idea was 
conceived of making use of it by diverting it into the 
existing water supply mains of the Corporation. 
Instead, therefore, of flowing to waste, the water is 
now delivered into a covered ferro-concrete reservoir 
situated near the pit head. This reservoir has 
capacity of 225,261 gallons, and adjoining it has been 
erected a pumping station capable of lifting 1,000,000 
gallons per day—for the 750,000 gallons will in a year 
|or two be increased to this quantity—through 
| height of 325ft. into another reservoir, known as the 
| Piethorne, from which lead the existing supply mains. 
| The scheme is of additional interest in that there are 
no boilers in connection with the pumping station, 
though the latter is equipped with steam driven 
pumps. The explanation of this is that steam is 
supplied from boilers owned by the colliery pro- 
prietors, which boilers are only about 50 yards away 
from the pumping station. The daily quantity otf 
water required by Oldham is something over 8,000,000 
gallons, so that the new supply will form a by no meats 
negligible percentage increase. 





a 


The French Naval Programme. 


THE Senate has adopted the programme of 
naval construction presented by M. _ Delcassé. 
whereby a sum of 1,400,000,000f. will be spread over a 
period of eight years. Few have questioned thie 
expediency of this expenditure, but many have 
criticised the programme, because it provides almost 
exclusively for battleships of the Dreadnought class, 
instead of following the lead of England in the con- 
struction of battleship-cruisers. M. Delcassé pointed 
out that the policy of France was to concentrate her 
forces in the Mediterranean. Consequently 
required powerful units in which speed was not 4 
primary consideration. Flying machines were ex- 
pected, in a certain measure, to replace scouts and 
cruisers, and in a closed sea like the Mediterranean 
heavily armoured battleships had a great advantage. 
M. Delcassé was careful to point out that the pro- 
gramme represented only the minimum it was in- 
tended to accomplish during the next eight years. 
Work on the ships would be pushed forward as rapidly 
as possible, so as to get the programme complete«| 
before the date fixed, and it was implied that further 
sacrifices would be made for the navy if the situation 
warranted the putting of new vessels on the stocks. 
Having fallen from the second to the fourth position 
amongst naval Powers, France is determined not to 
drop farther in the rear. Since M. Delcassé took 
office a great change has certainly come over the 
French navy. 
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A NEW DIESEL ENGINE FORMULA. 
By P. A. HOLLIDAY. 


[x steam practice there is no empirical rule for 
determining the power of an engine or turbine with- 
out taking into consideration the range of steam pres- 
sures which are adopted and the difference in power 
obtained by a condensing over a non-condensing 
set. . . . . 

With gas engines there is a variation in power 
obtainable in a given size of engine by using different 
kinds of gases necessitating higher or lower compres- 
sions, with resulting variations in M.E.P. In the 
Diesel oil engine the compression pressure is practi- 
cally a universal one, with all makers being about 
39 to 33 atmospheres. Sufficient heat is created 
with this compression to ignite the heaviest of crude 
oils, and if lighter oils are adopted no change is 
necessary to the compression pressure. 

Having a universal compression, and the fuel injec- 
tion period being a fixed proportion of the working 
stroke, it is easy to see that the M.E.P. of the differ- 
ent makes of Diesel engines will vary but slightly ; 
consequently, the power of an engine may be stated 
in terms of its volumetric displacement. This being 
the case, it is possible to obtain formule which will 
give at once the power or size of an engine and should 
prove of value to designers, especially in the saving 
of time juggling with figures when fixing up sizes 


of engines it is in contemplation to build. Lael 
As there are four items, ¢.e., bore of cylinder, stroke, 
M.E.P., and revolutions per minute, which consti- 


tute the power of an engine, it is often only after 
much adjustment of them that the designer forms 
his conclusions, and if the three latter are replaced 
by one item, the task is obviously simplified. 

There are three types of Diese] engines most gener- 
ally known :— 

(1) Slow or medium speed four-stroke single-acting 
engines, with a ratio of stroke to cylinder bore ranging 
from 1.5 in the smaller sizes to 1.4 in the larger ones. 

(2) High-speed four-stroke single-acting engines, 
with a ratio ranging between 1.3 to 1. 

(3) Two-stroke single-acting engines. Of these 
no hard-and-fast rule can as yet be decided upon, 
owing to the variety of forms of construction and 
the variations in scavenging pressures adopted. 

When designing Diesel engines the ratio question 
should not be overlooked, as of the large and small 
ratio engine the former is unquestionably the better 
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proportioned, and from the figures given it will be 
seen that it is more efficient. This is undoubtedly 
accounted for by the better combustion space ob- 
tained in the large ratio engines. With a low ratio 
there is the advantage of higher speed and a conse- 
quent smaller engine, also a cheaper machine in the 
case of direct-coupled sets. Against this must be 
set the fact that the larger the cylinder bore the 
greater are the stresses to be taken up in the engine, 
involving a larger crank shaft and bearings, and, should 
the ratio be carried very low, an abnormal distance 
between the cylinders to accommodate the length 
of bearings necessary. Owing to the high compres- 
sion, the combustion space becomes a very thin layer 
of air, which is in itself an objectionable feature, 

The longer stroke or large ratio engine has the 
disadvantage of being a larger engine with a slower 
speed, but has the distinct advantage of having a 
good combustion space, less stresses in the engine, 
and a smaller crank shaft and bearings. 

The large ratio four-stroke single-acting engines 
require about 21,000 cubic inches displacement 
per brake horse-power per minute, from which the 
following formula is deduced. If necessary, in order 
to obtain even dimensions for an engine, it: is per- 
missible to reduce this figure up to 3 per cent. 

Let D = cylinder bore in inches 
S = stroke of piston in inches 
M.P.S, = mean piston speed in ft. per min. 
R = ratio of stroke to cylinder bore 
R.P.M. = revolutions per minute. 
p= _/ BHP. x 2220 
¥ M.P.S. 

Having obtained D a suitable ratio may be taken 

from the curve above for fixing S by 








Sand R.P.M. constitute M.P.S., so that any slight 
deviation of R is allowable without altering the 
formula. 
Example.—tIt is required to build an engine of 
100 B.H.P. per cylinder. 
* (100% 2220 _ pe 
D= —— = 16.5in. 
812 from curve — 
The proposed ratio for that size is 1.466, so that 
S= 16.5 x 1.466 = 24.2in. 


R.PM. = 8!2.x6_ 99), 


It would therefore be quite safe to make this 
engine 16.5in. x 24in. x 200 R.P.M. 

For high-speed low ratio four-stroke engines about 
22,000 cubic inches displacement per B.H.P. per 
minute is necessary, or about 5 per cent. increase 
over the large ratio engine. The formula for’D in 
this case being 
D= °/ B.H.P. x 2330 

~ A 


M.P.S. 

In both cases the formula includes the air com- 
pressor for fuel injection as being part of the engine, 
and the B.H.P. is the full amount available; it 
allows for an M.E.P. of 100 lb. per square inch and 
an overall mechanical efficiency of 72 per cent. to 
75 cent. on normal loads. 

In marine work any additional power to be taken 
off the engine in the driving of bilge pumps, circulating 
water pumps, &c., must, of course, be allowed for. 








WAVES AND SHIP FORM. 
By ARTHUR R. LIDDELL, Charlottenburg. 

THE scientific study of waves requires a great deal 
of observation made on shipboard with expensive 
instruments, principally in bad weather. The value 
of the results obtained is very often open to question, 
partly on account of the violent motion of the vessel 
from the deck or rigging of which they are taken. 
and partly because the depth of the water, even if 
known, may have an influence on the wave formation 
that is immeasurable but considerable in degree. 
Some conception of wave proportions and wave action 
of necessity underlies almost all the problems of 
naval architecture, and the attempt will be made in 
the following notes to draw probable conclusions 
jrom the various direct observations of waves on the 
one hand, and from the effects of wave action as seen 
in the forms and proportions of ships, on the other. 

Sir William White, in his ‘‘ Manual of Naval Archi- 
tecture,’’ has recorded a number of French observa- 
tions on waves in deep water, which go to show that 
the proportion of wave-height to wave-length is 
relatively the greater the less the wave-length. If 
allowance be made for errors of observation, the likeli- 
hood of which Sir William emphasises, it would seem 


in deep water vary approximately with the square 
roots of their lengths. 
definite law and in view of the convenience of appli- 
cation of a fixed standard proportion, it has become 
customary to assume the height of a wave to be 
equal to one-twentieth of its length. Sir William 
‘White, however, gives this proportion only for vessels 
of 500ft. to 600ft. in length, and especially condemns 
the use of averages in this connection. 

Now, although the observation of waves is beset 
with difficulties, approximate conclusions as to their 
heights and periods may be formed from the charac- 
teristics which they have given to ships that have to 
cope with them. The smaller classes of vessels are 
comparatively short in relation to their breadths 
and depths, and they have relatively small block 
and cylinder coefficients, 7.¢., relatively sharp ends. 
Sharp ends, however, cause a vessel to sink farther 
than otherwise below her still-water line, when in the 
trough, and to rise farther above it when on the 
crest of a wave, that is to say, the line which is traced 
by a wave along her side as she rides over it, and which 
corresponds with the sheer line suitable for her, is 
hollower than when her ends are full. Since vessels 
are broader aft then forward, and, moreover, run 
into the wave crests with their fore ends and away 
from them at their after ends, the line traced is, 
like the sheer, relatively higher forward and lower aft. 
The sheer is, in fact, the outcome of a long series of 
designs in which actual conditions of wave formation 
have gradually been taken account of. The amounts 
of sheer given to vessels as the result of long-forgotten 
experience are approximately proportional to the 
square roots of the lengths of the vessels, and the 
critical wave-length for a vessel being known to be 
that which corresponds with her own, the wave 
height must also stand in the same relation to the 
sheer, that is to say, it must vary with the square root 
of the length. 

Again, the smaller vessels have a relatively larger 
proportion of depth to length than the larger ones, 
and, indeed, up to a length of perhaps 500ft. the 
depth varies somewhat as the square root of the length. 
Now, the smallest admissible proportion of depth 
to length is that in which the crew and the deck 
fittings are just safe on deck, and the trough of the 
wave is just high enough above the keel to prevent 
the propeller from racing and to’ admit of steering. 





S=DxR 
RPM, = MPS 6 





To enable such a vessel to carry cargo, a horizontal 





that the heights of regularly formed ocean waves | 


In the absence of a known | 


slice must be inserted at the water-line, and its depth 
will, for the best economical work, bear a certain 
definite proportion to the remainder of the moulded 
depth ; that is, to the height of the wave of length 
equal to that of the vessel. The suitable depth of 
a vessel then fixes itself automatically by the pro- 
portion borne by height to length of a wave reaching 
from stem to stern. Up to lengths of about 500ft., 
then, the heights of the waves vary in proportion 
to the depths of vessels of the same length and a 
comparison of a large number of actual vessels of 
different sizes yields the relation “depth to top of 
erections = ,/length x about .8 to 1.2, the average 
being ,/length.” 

The proportions of length to depth of vessels of 
more than 500ft. in length are not so great as the 
wave proportions would admit of, on account of 
considerations of longitudinal strength, which then 
begin to play a more important part. 

The foregoing considerations may not definitely 
prove that the heights of ocean waves vary with the 
square roots of their lengths, but they go to support 
the statements to this effect made by recent inves- 
tigators, and notably by Dr. Vaughan Cornish. 

Long vessels encounter waves of their own length 
less often than short ones, and the conditions of their 
navigation become more and more like those of 
inland water craft as their length increases. 

The breadths of vessels are also indirectly influenced 
by the relation of height to length of the waves, 
inasmuch as the stability conditions oblige them to 
maintain a certain relation to the depths. Vessels 
without erections can be of relatively small breadth, 
because their centres of gravity are low. The presence 
of erections, which in small vessels are proportionately 
high and heavy, necessitate the maintenance of a 
large proportion of breadth to moulded draught. 
The increase of breadth, again, is for the most part 
restricted to the midship body. The broader vessel 
must have a smaller block-coefficient, a longer 
entrance, and a longer run. Increase of the midship 
body, however, unless accompanied by a reduction 
of the cylinder coefficient, makes propulsion more 
| difficult, and, since the extreme depth is required only 
| at the ends, the floor can be raised and even be given 
|an S-form, which practically means that the middle 
| body is arched up, while the keel is kept straight, 
| In vessels of larger size, the erections cease to play 
|such a considerable part, unless, indeed, cargo be 
| carried in or outside them on deck. In such case, 
|the vessels must be disproportionately broad, as 
| before ; if the erections, however, be only for accom- 
modation, the proportion of breadth to depth can be 
| smaller. 
| The middle body of a vessel may extend over a 
| larger part of her length, the greater the proportion 
| that the latter bears to the area of the midship section. 
| With a given extreme angle of entrance, the block 
| coefficient then increases. An increase of this angle 
| beyond a certain limit will produce excessive head 
resistance ; the limit, however, may be somewhat 
raised in the longer vessels without the extra head 
| resistance thereby set up becoming a large percentage 
| of the whole. As vessels become longer, their cylinder 
peaeeapanne increase at a still higher rate than their 
block coefficients. This increase again has an im- 
portant influence on the vertical motions of a vessel 
as she passes from trough to crest and from crest 
to trough of the waves. The smaller the cylinder 
coefficient, z.e., the more pointed the ends, the less 
the distances of the crests and hollows from the still 
water-line amidships and the greater the distance 
from this line at the vessel’s ends; that is to say, 
the hollower the necessary sheer line and the greater 
the draught required to enable the vessel to steer. 
In view of this, the sharp-ended vessels must also be 
deeper than full-ended ones of the same lengths. 

In the foregoing, deep-water and true sea condi- 
tions have been illustrated. Vessels employed on 
shallow coasts encounter waves that have been re- 
tarded by the braking action of the ground and become 
higher in proportion to their length. They should. 
accordingly, have larger proportions of depth to 
length, unless, indeed, they trade in places where 
waves of their own length cannot develop. Enemies 
that they meet more rarely than do the deep-sea 
vessels are the breaking waves which keep forming 
at the points of intersection of the crest-lines of 
series of waves running in different directions, 7.c., 
in what is known as a “ confused sea.”” Two trains 
of waves of about equal height that cross each other, 
say, at right angles, will form four-rayed pyramids 
of water, each of which tend to grow to nearly twice 
the ordinary crest-height above still water, but which 
generally break before attaining this height. Mean- 
while, the depth of the troughs below still water level 
tends to become doubled, and a vessel pursuing a dia- 
gonal course between the wave directions will appa- 
rently be encountering towering waves nearly one and 
a-half times as long and nearly twice as high as the 
“true waves” of each of the intersecting series. 
More often, no doubt, the intersecting waves would 
be of different lengths and heights, but seas running 
in more than two directions are also met with, and 
the towers of water may result from the intersection 
of, say, three wave crests instead of two: ‘‘ Confused 
seas ’”’ of this kind, in which series of waves of like 
or different dimensions are moving in different direc- 
tions, or, it may be, in the same direction, are said to 
be more often met with than “true seas,’”’ and they 
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are the ones most dreaded by vessels on account of 
the liability of their towers to break on board. The 
sea on a shallow coast probably runs as high as do 
the towers in mid-ocean, but it is not so likely to be 
confused. 

The latest rollers—that are, indeed, now causing 
anxiety to the public—are the Orion and her sisters. 
Sir William White has repeatedly explained that 
every vessel of anything like ordinary proportions 
may meet with waves that will cause her to roll 
heavily. Such motions increases till a change in 
the conditions of “resistance to rolling” occurs, 
such, for instance, as that caused by the immersion 
of the deck edge. Happy the vessel that has a good 
reserve of stability beyond this point! Bilge keels 
which are often resorted to in such cases, delay, 
but do not prevent, the rolling of a vessel to large 
angles. Fins similar to these in section, fitted above 
the water-line but below the gunwale, might in such 
cases be worth a trial. 

The determination of the longitudinal bending 
moment of a vessel has usually been assumed to be 
impossible in the present state of our knowledge of 
ocean waves. Calculations are commonly made for 
it with the vessel on the crest and in the hollow of a 
wave of her own length with a height assumed equal 
to one-twentieth of this latter. The curves of bend- 
ing moments that result therefrom are drawn, and 
sometimes also a curve of the bending moments set 
up in still water. With vessels of ordinary form 
the general picture is always much the same, except 
in so far as the Smith correction has latterly begun 
to be applied to the waves. 

As originally communicated to the Institution of 
Naval Architects, the Smith correction was some- 
what difficult to apply. It may be simplified by the 
use of the following table, in which a is the propor- 
tion borne by the depth of any point, say, in an 
immersed cross section of a vessel below the line of 
still water to the length of the wave, and 6 is that 
borne by the corrected to the actual wave height. 
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corrected height for the depth H of a point below 
the still water-line, is equal to b x W, 6 being taken 
from the table. Further points can be obtained in 
the line cde for other depth-points of the immersed 
section, and the hatched area represents the corrected 
increase of buoyancy per length-unit at the section 
in question of the vessel. 

A simpler method than the foregoing, which may 
often suffice for practical purposes, is to construct 
a rectangle below the water-line with an area equal 
to that of the immersed section, as in Fig. 2. The 
depth of the rectangle, which represents the mean 
depth of the section, may be used for the obtainment 
of coefficient a in the table, and the corrected wave- 
height w will as before be equal to b x W. 

If the curves of sectional areas of the immersed 
body of a vessel in still water. on a wave crest, and in 
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Fig. 3 


a wave hollow respectively, be set off from one and the 
same base line—as in Fig. 3—the first of these may 
have a form somewhat approaching that of a parabola, 
the second will have a high mound amidships sweeping 
down below the parabola in S-form towards the 
ends, and the third will have two end-humps extend- 
ing above the parabola towards the ends, and a 
depression reaching below the latter amidships. In 
the second case, approximately equal areas have 
moved from the ends towards the middle of the 
parabola, and one of these multiplied by the distance 
between its old and new centres of mean distances— 
see Fig. 3—will represent the alteration of moment 
of the ends about the midship section for the case 
of the vessel assumed on the crest of a wave. A 
mean of the moments for the two ends of the vessel 
may be taken in each case. 


In the third case, in which the vessel is in the wave 
hollow, the areas move from their positions on each 
side of the half-length towards the ends, the process 
being the reverse of that described for the second case. 

When once the critical wave-height for a vessel 
has been ascertained the greater part of the difficulty 
attending the calculation of her bending moment 
falls away, the elements of doubt that still remain 
being amenable to calculation based on assumption 
limits that can fairly and reasonably be set. 








THE GAS TURBINE. 
No. III.* 
By NORMAN DAVEY. 
THE STEAM AND AIR TURBINE, 
THE steam and air turbine can be approached from 


concerned. 
ment on the steam turbine whereby some of the heat 
that goes up the chimney in the latter may be re- 
covered in useful work on the engine shaft. Or it 
may be looked upon as an internal combustion turbine 
in which a quantity of steam has been introduced to 
reduce the large amount of negative work inherent in 
machines of this type. The manner in which it is 
approached is, however, of small consequence, though 
one point should be made clear here. An air turbine 


the sake of reducing the temperature of the working 
fluid cannot be considered as a steam and air turbine 
proper. 

As a matter of fact, in mixed fluid turbines of this 
type the maximum efficiency attainable within the 
limits prescribed by practice is achieved when the 
proportion of steam in the working fluid has reached 
a maximum. That is to say, when any further 
addition of the steam to the working fluid would 
lower the temperature of the same below that settled 


be made to stand. 

It is on account of this fact—that the maximum 
amount of steam permissible is the most efficient 
proportion to use—that it has been thought more 


.per a 


~ 
re 


ty Aressure - /bs 


w 














two different standpoints as far as its evolution is | 
It may be considered as an improve- | 


in which a small proportion of steam is introduced for | 


upon as the limit of temperature that the blades can | 


) 
|bine appears to have made a remarkable advan-e, 

To return to the steam and air turbine working 
below the atmosphere. It will be treated in full. ‘i’, 
final fuel consumption will be worked out and {he 
general design and construction of such a turline 
indicated. Of turbines that expand the steam and 
air on separate wheels little need be said ; the ther:\o- 
dynamic cycle is precisely similar to that of thir 
congeners ; constructionally they are more cum}:r- 
| some, and in fuel economy they are behind the mix «d 
| fluid turbines, owing mainly to the fact that in (|e 
| former the steam cannot be so highly superheate: . 
THE STEAM AND AIR TURBINE. 

With the steam and air expanded upon the sv ine 
| wheel and with the range of expansion completely be!ow 
| the atmosphere.—In this type of turbine gas is burnt 
| at atmospheric pressure and the hot products of eo )- 
bustion are conducted through an evaporating tiay 
| whereby steam is added to the working fluid and {he 
|temperature of the burnt gases reduced. ‘\\is 

mixture of steam and air is then expanded throuy); a 
| suitably constructed turbine into a condenser. 

exhaust gases are removed from this and the necessary 
| difference in pressure maintained by means of a rotary 
pump. A regenerator is introduced between +h 
turbine and the condenser wherein a portion of the 
waste heat is recovered. The whole of the heat t!ius 
obtained is utilised in the raising of additional ste.m 
for the turbine ; that is to say, the feed water for the 
furnace is first conducted around the regenerator 
tubes before entering the evaporating tray. ‘The 
efficiency and the construction and design of a turbine 
of this type will now be considered. 

In the following calculations the ensuing conditions 
are assumed :— 

1. That 1 lb. of mixture of producer gas and ai: 
containing equal volumes of ecach—gives, upon corm- 
bustion, 1000 B.Th.U’s. 

2. That the specific heat at constant pressure, ( 

for products of combustion =  .25 

for superheated steam = 5 
3. That the ratio of specific heats, 

for products of combustion = 

for superheated steam = 
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logical to consider the steam and air turbine as an 
evolution of the steam turbine rather than as an out- 
come of the gas turbine. 

Steam and air turbines can be divided up into two 
distinct types : those in which the steam and air are 
used on the same wheel, and those in which the steam 
and air are expanded upon separate wheels. An 
evolved type in which steam is injected into an air 
turbine working above the atmosphere is possible ; it 
was referred to in Article I., but the efficiency pos- 
sible is low, and it was not thought necessary more 
than to mention it in passing. 

Those in which the steam and air are expanded 
upon the same wheel may be split up into those that 
expansion is wholly sub-atmospheric. To the former 
internal air turbine working above the atmosphere. 
The latter, however, is the most practical and the 


present-day limits of practice. In respect to this 
statement, it perhaps may be necessary to make one 
remark, and that with regard to the explosion 
turbine or gas turbine proper. These machines 
will be discussed later. All that might be pointed 
out here is that theoretically these turbines give a 
higher efficiency than can be obtained in any other 


eliminated or else reduced to a minimum. Unfor- 
tunately, since they are periodic in action, only a 
portion of the velocity of the working fluid can be 
efficiently absorbed by the wheel, and in actual 
experiment the fuel consumption obtained has gener- 
ally been heavy, though Herr Holzwarth in his tur- 





* No. II. appeared March 22nd. 
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work above the atmosphere and those in which the | 


the same objections hold good as in the case of the | 


most efficient type of gas turbine working within the | 


type, since in these the negative work is either wholly | 
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Figs. 7, 8, and 9—EFFICIENCY OF THE STEAM AND AIR CYCLE 


4. That the expansion in the turbine is wholly 
adiabatic— 

p's? — ky for air 
pu = k, for steam 

5. That the compression in the pump is wholly 
isothermal—p v = k. 

6. That a temperature difference of 240 deg. Fah. 
is required to convey heat from the gases in thie 
regenerator tubes to the water surrounding these 
tubes, 

The fixing of the upper limit of temperature—that is, 
the temperature of the working fluid in the furnace, 
before expansion on to the turbine, has now to be deter- 
mined. 

Let the maximum temperature that the turbine 
blades can stand be 1000 deg. Fah. 

Then the temperature before expansion is depen- 
| dent upon the amount of velocity that can be 
| absorbed by the first turbine wheel. 

Let the turbine consist of two stages, each staye 
| being composed of a double wheel of the Curtis type. 
| Let the fluid expand in the first stage from 15 lb. to 
| 5 lb.—three expansions; and in the second stage, 
| from 5 lb. to 2.5 lb.—two expansions. 

Then, temperature of fluid in furnace, 


Mews g 
T= Tan 7 


| Where T. is temperature after expansion ( 

| 1460 deg. A) and n is the number of expansions (= ©) 
and ¥ is the value of the ratio of specific heats tor 
the fluid in question. This value 
mean between that for air and that for superheated 
steam. 

| This gives T; = 1930 deg. A = 1470 deg. Fah. 

| Work done by one pound of steam in Stage I. 

Ws, = 373 B.Th.U.’s. 

| Work done by one pound of steam in Stage IT. 

| Ws, = 60B.Th.U.’s. 

Work done by one pound of air in Stage I. 


is taken as the 
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Wa, = 3.7 Pi il foot-pounds. 


= temperature of air before expansion 
(deg. abs.). 


Where T; 


T, = temperature of air after expansion 
(deg. abs.). 

pi = initial pressure (Ibs. per square foot). 

v. = volume of air at T, (cub. feet per Ib.). 

T, = atmospheric temperature (deg. abs.). 


Shen, work done by 1 Ib. of air in Stage I, 
W,, = 94,500 foot-pounds, 

Work done by | Ib. of air in Stage II. 
Wa, = 46,500 foot-pounds, 


Proportion of air to steam. 

[his is found in the following manner :—Two con- 
ditions have to be fixed. The temperature at which 
the working fluid enters the regenerator (2.e., the 
temperature at which it leaves the turbine) ; and the 
temperature at which it leaves the regenerator. 

Let these temperatures be ¢; and ¢, respectively. 

Let the furnace temperature be T; and the atmos- 
pherie temperature T,. Let C,, be the specific heat 
of air at constant pressure, and C,, that of steam 
superheated. 

Let H be the heat evolved by the combustion of 
one pound of combustible mixture. 

Let y be the maximum weight of steam that can 
be added to one pound of the products of combustion. 
Let m be the quantity of heat required to evaporate 
one pound of water (under given conditions of pres- 
sure) and superheat the steam thus formed to tem- 
perature Ty. 

Then :-— 

ym =H — Cy (Ti — To) + (t: — te) (Coa + Cys « 

‘This gives value of y equal to .54 lb. 

Or the working fluid is composed of air and steam 
in the proportion—by weight—of 65 per cent. and 
35 per cent. respectively. 

The above somewhat cumbersome formula is neces- 
sitated by the fact that the regenerator is used to 
regenerate steam only, Consequently, upon regenera- 
tion,”the proportion of steam in the working fluid 
this, however,* likewise, increases the 
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regenerative output of the regenerator, The propor- 
tion of ‘steam is then increased until a balance is 
struck in the heat exchange. 

This gives a velocity of working fluid in 

Stage I. = 3240 foot-seconds, 
and in Stage II. = 1730 foot-seconds. 

If 10 per cent. of this velocity is assumed to be 
lost in the tangential component due to necessary 
blade inclination; and if the peripheral velocity of 
wheel—which is a ‘‘ double’? wheel of the Curtis 
type—be taken as .2 of velocity of gases normal 
to blade, then the mean diameter of first wheel 

5ft. 6in. 

This gives a peripheral velocity of 600ft. per 
second, which may be taken as a maximum working 
limit of blade speed. Similarly in Stage II., diameter 
of second wheel—also of Curtis type (assuming same 
blade inclination but peripheral velocity of wheel .25 
of normal gas velocity) = 3ft. Qin. 

Now total heat H put in per Ib. of combustion 
mixture = 1000 B.Th.U’s. 

Quantity of steam added = .54 Ib. 

Useful work done by .54 Ib. under assumed con- 
ditions = 234 B.Th.U’s. 

Useful work done by 1 lb. of products of combustion 

= 182 B.Th.U’s. 

Therefore, for every 1000 B.Th.U’s. put into furnace 
416 B.Th.U’s. are expended in work upon turbine. 
We shall call this the positive work, W). 

Now for the negative work—that is, work done on 
pump in compressing | Ib. of products of combustion 
trom 2.5 Ib. to 15 lb. abs. with isothermal compression. 

Ws = 
VU 
48,000 foot-pounds. 
62 B.Th.U’s. 
Then if the dynamic efficiencies of turbine and pump 


are each 100 per cent. the thermodynamic efficiency 
of the combination becomes— 


Wr - Wx _ 416— 62 _ 

H “10000 
Taking into account the losses in the turbine and 
pump, the effective work on the turbine shaft is 


‘ 


= ~i% log 


ll 


35.4 per cent. 


materially reduced, since the positive work has been 
decreased and the negative work has been enlarged, 
The following table gives the final over-all efficiencies 
for the combination of pump and turbine for varying 
thermo-dynamic efficiencies of pump and turbine. If 
this table is compared with the efficiency obtained by 
an internal combustion air turbine working within the 
same limits of temperature and pressure, the advan- 
tage accruing from the introduction of steam into 
the system will be readily seen. 


Table of Efficiencies for Steam and Aw Turbine. 
Initial temperature in furnace = 1470 deg. Fah. Initial pres- 
sure = 15 1b. per square inch (abs.). 


losses should be small, and the ensuring of a complete 
combustion of the gases should not present an 
overburdensome difficulty. 

One other factor has to be taken into account, 
and that is the efficiency of the gas producer. With 
producers of the Mond type efficiencies as high as 
85 per cent. have been achieved. Some of the losses 
might be recoverable by using a special type of pro- 
ducer and burning the gases in the furnace while 
still hot, without previous cooling. This matter will 
be treated of in a later article. As a general example 
of the fuel consumption that this class of turbine 
may be expected to give, the following may serve :— 
























Final temperature after expansion = 775 deg. Fah. Final Let the producer efficiency be 80 per cent. 
pressure = 2-5 1b. per equare inch (abs. ). Let the furnace efficiency be 90 per cent. 
a a | Let thermo-dynamic efficiency of turbine be 70 per 
2 g | eas eee _ | cent. 
Pn 0 Lee Se 5| §.5 » 2 | Let thermo-dynamic efficiency of pump be 65 per 
Seis Seas | a: eee) | cent. 
St. | 82s. | Pee 5'5!3 | This gives a final over-all efficiency for the whole 
&| be ™2 | Ze ors | plant equal to 14.2 per cent.; or a fuel consump- 
& a & tla s | | tion of 1.38 Ib. of coal, at a calorific value of 13,000 
ea See ae ae | B.Th.U.’s per lb. 
100 100 100 41-6 6-2 35-4 A graphical representation of the thermal efficiency 
on 70 100 sai ‘di sack | of the cycle is shown in Figs. 7, 8, and 9. Fig. 7 
; : a is a pressure-volume diagram for the air portion of the 
70 70 100 29.2 8.9 29-3 | working fluid. The area B F E C represents the work 
n es ; | done on the pump; ABCD the work done by the 
70 ” 100 29-2 9-5 19-7 | turbine. The shaded area FADE represents the 
70 60 100 29.2 10-4 1s. | net work available when no losses occur in either 
| turbine or pump. 
65 65 100 27-0 9-5 17-5 | Fig. 8 is a temperature-entropy (@¢) diagram 
65 60 10¢ 27.0 10-4 16-6 | for the air portion ; area A B P H represents heat put 
| into system ; area F R P M heat recovered in regene- 
60 60 | 100 25-0 10-4 14-6 |rator; area AB RFMH net heat put into furnace. 


|; Area A BCD represents the heat available for 

In an internal combustion air turbine under pre- | useful work. 
cisely similar conditions—vide Article Il.—with a tur-| Fig. 9 is a temperature-entropy diagram for the 
bine efficiency of 70 per cent. and a pump efficiency steam portion of the system. The areaMABCDK 
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Fig. 11—DIAGRAMMATIC SECTION OF STEAM AND AIR TURBINE 


of 65 per cent., an over-all efficiency of only 10.2 per | represents the quantity of heat put in, and the area 
cent. is obtained. | A BCDE the amount of heat available for work. 
As will be seen by a reference to the above table | «The relative size of the two diagrams is false, 
of efficiencies, the mere addition of the maximum | and bears no indication to the relative amount of 
possible quantity of steam to the air turbine working | work done by the steam and air. Diagram 8 is 
under these conditions raises the final efficiency | drawn for 1 Ib. of air, and diagram 9 for 0.1 Ib. of 
from 10.2 per cent. to 19.7 percent. That is to say, | steam. 
the fuel consumption is nearly halved. | The decrease in fuel consumption with the rise in 
It will be seen from the above table that even | the furnace temperature is shown graphically in 
with pump and turbine efficiency lower than that | Fig. 10. The ordinates represent the temperature 
obtained with such machines in practice a final | of the furnace in degrees Fah., and the abscisse 
thermo-dynamic efficiency is attained comparable | the percentage of the heat supplied to the furnace 
to that of a high-class steam turbine. In the above | appearing on the turbine shaft as effective horse- 
results, however, one thing must be borne in mind, | power, the thermo-dynamic efficiencies of the turbine 
namely, that the furnace efficiency is here taken and pump being taken as 70 per cent. and 65 per cent. 
as 100 per cent. That is to say, the combustion | respectively. 
of the gas is assumed to be complete, and the losses | It will be seen from this that if the turbine blades 
due to radiation are supposed to be nil. Such, of | could be got to stand temperatures approaching 
course, is not the case, but, since it is almost impossible | 1400 deg. Fah., efficiencies of 27 per cent. or more 
to determine these losses with any degree of accuracy, | might be obtained. 
it has been thought better to let the matter alone | Fig. 11 gives a general elevation in section of the 
in dealing with the calculated efficiency. The | turbine furnace and regenerator combination ; the 
furnace losses should not be heavy. As the furnace | pump, owing to the high speed required for its effec- 
is composed of refractory material, the radiation | tive working, is best driven by a separate turbine unit, 
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The arrangement of this unit is essentially similar 
to that shown in Fig. 11, save for the fact that the 
turbine is composed of one wheel only. The general 
arrangement of the whole plant is shown in the plan, 
Fig. 12, the ratio of positive to negative work approxi- 
mating to something over 3 to 1. That is to say, one 
turbine unit driving the pump to every two turbine 
units driving the alternators, assuming the turbine 
units to be all of equal power. 

Fig. 11 is drawn for the gas turbine, the efficiency 
of which is worked out above, of 1000 brake horse- 
power. The drawing is, of course, meant to be no 
more than diagrammatic, and the furnace areas 
&ec., quoted are only to be taken as approximate 
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the paper. One point with which he had been par- 
ticularly struck when on board the vessel was that the 
main engines were of the enclosed type, and he also 
noted that they were not self-contained. He was of 
opinion that for ordinary merchant shipping, at any 
rate, where there was general experience of the open 
type of engine, that class would be most suitable to 





install on board ship. It was also desirable, in his 


| opinion, that the engines should be self-contained, 


with compressors, water pumps, bilge pumps, &c., 
upon the main engines. in accordance with marine 
engine practice. 

Sir Marcus Samuel said that it was much to be 
regretted that there had been so little encouragement 
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Fig. 12—-GENERAL PLAN OF STEAM AND AIR TURBINE PLANT 


guides to the general dimensions of such a machine. 
The same remarks apply to the general plan, Fig. 12. 

The explosion turbine, or gas turbine proper, will 
be discussed in the succeeding article. 


INSTITUTION OF NAVAL ARCHITECTS.* 





Tue Ear! of Bristol presided when proceedings were 
resumed on Thursday, March 28th, in the Hall of the | 
Royal Society of Arts. There was a very large | 
attendance of members and visitors. 

The first paper taken was that of Mr. W. I. Knudsen 
on * Results of Trials of the Diesel-engined Sea-going | 
Vessel Selandia,’”’ which, in the absence of the author, | 
was presented to the Conference by Mr. J. T. Milton. | 

The paper gave a very brief description of the 
propelling machinery of the Selandia, which we have 
recently dealt with exhaustively—see THe ENcI- 
NEER, March 8th, 15th, and 22nd—and a few notes 
about the run, which are as follows :— 

After having made three short trialtripsin theSound, 
the Selandia last left Copenhagen on February 22nd 
bound for Aalborg, where about 2000 tons of cement | 
were loaded, and from there the voyage was continued 
to London. This first trip across the North Sea 
aroused great interest, as it was the first real practical 
trial of the seaworthiness and manceuvring capacity | 
of the motors. | 





Throughout the voyage the machinery | 
worked excellently, and the plant was tried both in 
a smooth sea at high speed and also in a heavy fog | 
at slow speed, and in strong winds with rather a | 
heavy sea, but nothing seemed to influence the vessel | 
adversely, and she stood the test perfectly under 
these various conditions. Records were taken of the 
consumption of fuel oil, and it was found that 0.165 
kilo. (0.363 lb.) of oil per indicated horse-power hour 
were consumed, it being understood that this includes 
not only the indicated horse-power developed by the | 
main engines for the actual propelling of the vessel, 
but also the consumption of all the fuel oil used by | 
the auxiliary motors. From this it may be seen that | 
the above-named 0.165 kilo. fuel oil x the 2500 | 
indicated horse-power (which is the normal horse- 
power of the vessel) gives the total consumption 
of fuel oil on board, excluding only that used for the 
heating of the cabins. 


Mr. Tom Westgarth, in opening the discussion, 
expressed the gratitude of the whole profession as 
represented by the Institution of Naval Architects 
to the builders of the Selandia, Messrs. Burmeister 
and Wain, and the owners, the East Asiatic Company, 
for the full and frank manner in which they had laid 
the information at their disposal before shipbuilders 
and engineers. He had two observations to make on 


* Wednesday's proceedings were reported in our last issue. 








| and in the face of what had happened, for shipowners 


| the two-cycle engine not having yet reached the com- 


| cient to meet requirements. 


| had brought out several points of interest in connec- 


| one who watched the progress of events could doubt 


of the oil engine generally in England, as he had 
been prepared to find a considerable amount of capital 
in conjunction with certain friends, probably to the 


amount of a million, to have gone into the manu- | 


facture of Diesel engines in this country in a very 
thorough way. His firm had already had experience 
with the Vulcanus in service, and hoped to have by 


| the end of May another vessel, the Juno, in service, 


and he would be glad to give every opportunity to 


| shipowners and engineers in this country to inspect 


that vessel. The rapid evolution of the oil engine 
to its present position was a really remarkable fact, 


to build steamers in future was only courting disaster. 
His firm had seventy steamers in service at the present 
time, but as far as they were concerned they never 
intended to fit any more steam engines in their ships. 
There was not only the economy of fuel and labour, 
but there was the economy of space in connection with 
the use of the oil engine. The engines fitted in the 
Selandia and other vessels were of the four-cycle type, 


mercial stage, at all events for marine requirements. 
At the present time the chief drawback was that that 
type of engine had a consumption of something like 
10 per cent. more than the four-cycle engine. With 
regard to the consumption of oil as compared with 
coal, they were prepared to show that the consumption 
on the Vuleanus was as 1 to 5. The Selandia was able 
to take a sufficient supply of oil to carry her 30,000 
nautical miles. The question of oil supply was a very 
important one, but if they would accept it from him 
he could tell them without hesitation that there was 
no fear whatever of the supply of oil not being suffi- 
There were very large 
resources as yet quite undeveloped, and the output of 
oil would undoubtedly be enormously increased. 

Sir Fortescue Flannery said that Sir Marcus Samuel 


tion with the development of the oil steamer, and no 


that the invention had proved a great mechanical 
triumph. A reference had been made to the fact that 
the engine was of the enclosed type, and he would 
point out that the decision to have an enclosed engine 
arose from the requirements of forced lubrication. 
Comment had also been made upon the fact that the 
main motor was not entirely self-contained, and that 
it could only carry out its work by the existence of 
auxiliaries. Engineers were, however, accustomed 
to have auxiliary engines in connection with main 
engines, and he did not see that that constituted any 
real difficulty. He had been associated with Sir 
Marcus Samuel for a number of years in the develop- 
ment of liquid fuel for steam generation, but great as 
was the progress made in the employment of liquid 
fuel under steam boilers, the present situation sug- 


fuel was about to take place in connection with the 
development of the Diesel engine for marine pro)ul. 
sion. Many advantages followed the use of liquid 
fuel; there was the saving of weight, three tons of 
coal being required for the same amount of work. as 
two tons of liquid fuel, and in addition there was t}\e 
relative performances of vessels, which Sir Marcus 
Samuel had put at 1 to 5 and in other experience }iaqd 
proved to be at least 1 to 4. In the case of a Dread. 
nought battleship it would, of course, be quite impos. 
sible for such a vessel to carry sufficient coal to enalje 
it to make a voyage across the Atlantic and back ; 
but with liquid fuel it would be quite possible for that 
to be done, and for the ship to possess an enormoii<|y 
increased radius of action. The difficulty which \ a, 
retarding the application of the oil engine to warships 
and large merchant steamers was the comparativ«ly 
small amount of power developed in proportion to 
the size of the cylinder. The Selandia had cylind:rs 
just under 2lin. diameter, and as she developed about 
2500 indicated horse-power in sixteen cylinders, that 
was about 160 horse-power per cylinder. If that were 
compared with the powerdeveloped in a steam cylinder, 
it would be found to be very much less. The lines 
of future development of the oil engine for marine 
purposes were therefore those which would lead to the 
doubling or the quadrupling, as would ultimately be 
the case, of the power developed in each cylinder. 
The engines installed in the Selandia were, as was we'll 
known, of the four-cycle type. The next stage of 
| development would be the adoption of the two-cycle 
| type, which would be made double-acting instead of 
single-acting. When that advance had been made it 
would be possible to put an oil engine installation on 
| board a ship which would produce 10,000 indicated 
| horse-power from a set similar in size and number of 
units to that of the Selandia. He made that sugges- 
| tion rather hopefully, believing that in the compara- 
tively near future that result would be attained. In 
this connection he would point to a feature of the 

Diesel engine in which it differed from other forms of 
internal combustion engine. In this case, instead of 
explosion or shock, which took place on ignition in the 
ordinary type of engine, there was a gradual impulse 
more nearly resembling the steam engine than any 
other engine of the internal combustion type. It was 
in that gradual impulse, instead of a blow, that there 
lay the possibility of future development and obtaining 
| much larger powers. 

The Marquis of Graham referred to the fact that 
Lloyd’s Register had objected to the fixing of oil 
| gauge glasses in the engine-room of oil vessels. because 
they considered that it added to the fire risk. He 
would like to point out that when the regulations were 
framed the present conditions were never contem 
plated, and the only concession which could be 
obtained from Lloyd’s was that each case would be 
| considered on its merits. 

Mr. Hall Brown said that the Diesel engine for 
marine purposes had developed along the line of least 
resistance. Messrs. Burmeister and Wain had recog- 
nised that it would be unwise to attempt any experi- 
mental work in this early installation, and they had 
therefore adopted a size of cylinder and general design 
of engine which had been shown to give perfectly 
satisfactory results on land, and had multiplied a unit 
of that description to obtain the necessary power. 
They had also decided to close the crank pit, which 
was, of course, as had been already pointed out, an 
unusual practice in mercantile marine work. At the 
same time it was only fair to recognise that closed 
engines with forced lubrication had done, and were 
doing, good work. There was a paragraph at the end 
of the paper which seemed a little ambiguous. It 
was stated that the consumption per indicated horse- 
power was a certain amount, and it should be noted 
that this included not only the indicated horse-power 
developed by the main engines, but the consumption 
of all the oil fuel used by the vessel. What he would 
like to know, was if the figure given was the total con- 
sumption per hour divided by the indicated horse- 
power of the main engines ? He asked that question 
because there seemed to be no doubt that some of the 
power developed in the auxiliary machinery was 
recovered in the main engines, and if that was so the 
oil consumption in the auxiliary engines should be 
taken into special account. He was disappointed to 
find that there was no definite information with regard 
to the propulsive efficiency. 

Dr. Reippel said that experimental work had been 
going on during the past twelve months in connection 
with the evolution of double-acting two-cylinder 
engines, and he was able to state to the meeting that 
matters had now reached a stage of development when 
he would predict that next year’they would be 
able to put upon the market a reliable double-acting 
two-cylinder engine for marine work. 

Mr. Jj. List said he had had an opportunity of 
making a short trip on the Selandia, and he was able 
to state that the handling of the engines left nothing 
to be desired. The governing was also very perfect. 
and the only point which occurred to him as an engi- 
neer was whether it was quite prudent to jacket the 
cylinders of Diesel engines with sea water. With 
regard to the auxiliary machinery, the competition 
of electric gearing had to be faced ; but electric gear- 
ing had its disadvantages, resulting mainly, it was 
only fair to say, from careless handling and over- 
loading. 


Was 








gested that much greater progress in the use of oil 


Admiral of the Fleet Sir Gerard Noel said he wel- 
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Originally a centrifugal pump was fitted for this purpose, but 
it was found to be quite useless, and had to be changed for a drum 
pump. Steam vapour is supplied by eight flash boilers inside 
the producers, and fresh water has to be supplied for this pur- 
pose, and this is carried in the after peak tank. In order to be 
able to use sea-water, a new type of vaporiser has been designed, 
by which sea-water can freely be used, and this will be fitted 
to the exhaust in the early future. 

1 may here state that a sufficient supply of steam vapour, 
i.e., Lib. of water evaporated for every pound of coal used 
is essential, not only for the quality of the gas, but also to reduce 
the formation of slag in the producers 

The vertical gas engine is by Mes: E. 8. Hindley and Sons 
of Bourton, Dorset. It has six cylinders, 10jin. diameter and 
10in. stroke ; it is designed to run at 450 revolutions per minute. 
It is a similar engine te the type now manufactured by severa! 
gas engine builders for the purpose of working electiic dynamos, 
and, in so far as it works on the hydraulic transformer, its task 
is practically identical with that of other vertical gas engines 
on shore. The engine has forced lubrication and low-tension 
magneto, and also Lodge ignition. 

The consumption of anthracite coal during recent runs varied 
between 25 and 35 ewt. per day of twenty-four hours, and was 
about one-half of that of steamers of similar power. 

During this period several faults manifested themselves in 
connection with the machinery, and particularly with the gas 
plant. Among them I should mention that the horizontal 
connecting pipes between scrubbers and producers several times 
Rae Tle Ce aE ae, ae ‘ - | got filled with water when the ship was by the stern, which shut 
closed engines with forced lubrication on the Diesel | Cf the gas from the engine.and cad satin stoppage. As 
system than with the ordinary steam engine. He | a consequence, this pipe was altered so as to slant downwards 
understood that the recent serious accident on the | from the producers to the scrubbers. 

Continent with a Diesel engine had no connection | The coke in the scrubbers, moreover, was found to gradually 

. . . - pulverise, and it ultimately choked the outlet, so that the 
with the system itself. | water rose, and even came into the producers, putting out the 

The next paper taken was that by Mr. A. 


(', | fires. Since that time earthenware tubes of a design giving 
Holzapfel, ‘* Gas Power for Ship Propulsion.” 


comed the success of the Diesel engine for marine pur- | With regard to the point raised by the Marquis of 
poses by reason of the great fuel economy which it | Graham on the subject of gauge glasses, Lloyd’s 
effected. The saving in fuel consumption was very | rules in that respect had been drawn up after a serious 
important from the standpoint of naval policy. The | accident had occurred in a vessel using liquid fuel. 
attempt in the Diadem class to produce a vessel with | In that case the gauge glass broke, and there was no 
a large radius of action for commerce protection had | means of shutting off the oil, so that the fire which 
proved a failure, but it would appear that the oil | was set up was being fed. In the case of the Selandia 
ship would be able to remain at sea for a long period | the gauge glass system was protected in such a way 
without replenishing fuel. He was glad to hear that | that no danger was existent. He would like to point 
the supplies of oil fuel were almost unlimited, The | out that the greater part of the oil fuel which had been 
question of the supply and storage of a fuel which had | used up to the present time had been obtained by 
to be imported into Great Britain was, however, a | distillation, so that oil which would otherwise have a 
most important one when naval interests were at | low flash-point had a comparatively high flash-point ; 
| but it was clear that as the use of oil extended it 
would be necessary to employ oil with a lower flash- 
point than the 150 deg. which had been considered 
| the safe minimum under ordinary circumstances. 
| Seeing, however, that petrol, which had a low flash- 
| point, was carried on board ships fitted with steam 
| boilers, no real difficulty ought to arise from the use 
of oil with a lower flash-point. He did not think there 
was any greater risk of explosion from the use of en- 








stake. 

Mr. W. P. Durtnall said that he and those associated 
with him had been working in connection with an 
engine which they hoped to produce during the pre- 
sent year, in which an attempt had been made to 
reduce the loss of heat units usual in internal com- 
bustion engines. The line of research which had been 
followed was the reduction of the wall area of the 
compressor space, and increasing the length of the 
expansion stroke, which had the effect of bringing 
the pressure of the exhaust to a point nearer atmo- 
spheric pressure than was the case in usual practice. 

Mr. J. T. Milton briefly replied on behalf of the 
author to some of the points raised in the discussion. 
He said he would like to refer to a new point-—the 
arrangement of oil fuel bunkers. It was recognised 


a maximum of surface have been placed in the scrubbers as a 
substitute for the coke. 
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The fire-brick lining of the producers was frequently covered 
with slag, and when this was removed the fire-bricks were 
injured. I have suggested that interlocking blocks of steatite 


A great part of this paper is devoted to a descrip- 


by the owners and builders of the ship that she would 
tion of Holzapfel I., which was dealt with exhaustively 


have to go to Copenhagen in the winter. The ship 
We give passages 


obtained the fuel oil from Borneo, and some of the 
oil contained paraffin, which in cold weather went 
into a stiff and semi-rigid condition. That contin- 


gency was provided for by having the bunkers oppo- | 
site the engine-room heated with steam coils. and care | 


would be taken to see that these side bunkers were 
full of oil when the ship got into cold weather. With 


regard to the comparison with a coal burning vessel, | 
he would point out that vessels built to trade between | for the gas plant, which, as will be seen from the plan, is situated 
Gothenburg and South America had to load up 2000 


An oil- | 
| the producers are concerned, which could be adopted on & vessel 


tons of coal in Europe for the round trip. 
burning vessel would need to carry about 500 tons 
of oil, which meant that the ship would be able to 
‘arry 1500 tons more cargo on the outward voyage, 
and on the homeward voyage 750 tons additional 
cargo. He could not answer the question with regard 
to the propulsive efficiency, but «2 message had been 
received yesterday from the Red Sea that the engines 
were giving 11? knots at full power. As compared 
with coal the total consumption of fuel was as 1 to 44 
in the case of the Selandia. The total consumption 
of main engines and auxiliaries had been taken, and 
the divisor was the indicated horse-power of the main 
engines. With regard to jacketing the .cylinders 
with salt water, experience would show whether any 


ill effects would result from’ such a practice, but no 


such effects had been noted in the case of the Vulcanus. 





in our issue of February 16th last. 


| recounting the troubles and trials of that boat, and 


Mr. Holzapfel’s views with regard to another vessel. 

Reverting now to the machinery installed on board the vessel, 
we have to deal, in the first place, with the gas plant, which was 
built and supplied by the Power Gas Corporation, of Stockton- 
on-Tees. It consists of two producers, 3ft. 6in. square and 
6ft. in. high, and of two sernbbers, 13ft. high and 2ft. tin. 
diameter. Exigencies of space on board so small a vessel 


forced the owners to agree to a somewhat cramped position 





in the engine-room on the port side. The arrangement as it 
exists on hoard this vessel is probably the only one, so far as 


of her size with engines aft. 

These are placed on a platform 3ft. 9in. high, and they form 
part of a closed-in gas space, which is accessible by a gas-tight 
door from the engine-room, but is not supposed to be entered, 
except in case of urgent need, while the vesse] is under power. 
The working of the producers, such as blowing on, and the work- 
ing of coal cocks is by levers from the engine-room. ‘The only 
openings to the engine-room are the blowing-om cocks, which 
can be shut by a slide, and four inlets, which are only open while 
the gas plant is under suction. ° 

The producers are lined inside with fire-bricks ; they were 
originally connected with the scrubbers by horizontal pipes 
entering the scrubbers at the base. The scrubbers were filled 
with coke to a depth of 6ft.; sea-water from a tank on deck trickles 
down through this coke, and serves to cool the gas ard to free 
it from any dust which may enter from the producers. Above 
the coke is a space containing wood wool as a further means 
of cleaning the gas. The cooling water is discharged into a tank 
underneath the scrubbers, whence it is pumped overboard 
by a drum pump running by a belt from the main engine. 


would be a good substitute for fire-brick, as I am of opinion 
that slag will not adhere to this, and an experiment for putting 
a partial steatite lining into one of the producers is now being 
made. 

The two levers for opening the exhaust. valves of the producers 
were originally on the port side of the engine. It happened 
several times that in cases of sudden stoppage of the engine 
burning gas caine from the producers into the engine-room, 
when it was difficult, on account of the gas flame, to get at the 
levers of the exhaust valves. In order to avoid this, the shafts 
of the exhaust valves have been brought right across the engine 
to the starboard side, and so arranged that both valves can be 
opened by one movement. I consider it essential that such 
or similar arrangements should be fitted to future gas-driven 
vessels. 

The Lodge ignition, as originally fitted, and having wax 
as an insulating material, was found unsuitable on account 
of the high temperature prevailing in the engine-room, and a 
new design of ignition specially adapted for the vessel is now 
beiug fitted. 

Another interruption in the working of the vessel was caused 
by the shifting and breakaye of one of the oil pressure pipes. 
This happened at a very inconvenient time, in very heavy 
weather, and caused some danger to the vessel. ‘The oil pressure 
pipes are now being placed in deep grooves, and very securely 
fixed into position so as to preclude the possibility of a similar 
accident. 

In other respects the gas engine has werked with fair regularity 
but the power given with anthracite gas is probably nearer 
160 than 180 horse-power. the power guaranteed by builders, 
which guarantee, however, was for gas of 140 B.Th.U. The 
transformer has been in every way satisfactory. 

It will be seen by the foregoing that the experience with this 
vessel has shown many essential points in regard to which the 
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practice of gas plant on shore will have to be altered for marine 
purposes. I am of opinion, however, that a great deal of valu- 
able experience has been gained, and that, with the alterations 
now made, the vessel will be able to do her work in a regular 
and satisfactory manner. 

So far as I am aware, no gas plant driven with bituminous 
coal has hitherto been used at sea, but the plan, Fig. 1, shows 
arrangements for placing a bituminous gas plant of 800 horse- 
power on board ship. The producers stand in the bottom of 
the ship in a separate compartment covered by gratings ; the 
tops of the producers, which are each of 400 horse-power, are 
level with the main deck, the intention being to draw the coal 
out of a ‘tween deck bunker. An electric hoist could be fitted 
to lift coal feom the lower bunker into the tween deck bunker 
so as to bring it on a level with the top of the producers. The 
coal in this case will be fed into the hoppers by hand and the 
usual arrangement of bail seals to cover the four openings 
for stoking in each producer will be fitted. In order to make 
this absolutely gas-tight, hinged caps will be fitted over the 
balls, and screwed down when no stoking is beingdone. From 
the producers the gas passes into the coolers, or wet scrubbers ; 
these are filled with earthenware rings, fitting tightly into posi- 
tion. These scrubbers will be about 15ft. high and about 
3ft. Yin. diameter ; the uppermost portion of each has a tank 
which will be fed with sea-water by a pump from the engine- 
room. The scrubbers are placed on the main deck, and discharge 
the cooling water overboard on either side by gravitation. 
From the coolers or scrubbers the gas is drawn by centrifugal 
tar extractors (driven electricaily) formed as fans ; these force 
the gas under pressure through the dry scrubber to the engine. 
\ very large number of centrifugal tar extractors are at work 
in connection with gas plant using bituminous coal, and they do 
their work to absolute perfection, giving clean gas free from any 
tar. Attempts to dispose of the tar by other means or to gasify 
it have, however, been attended with many failures. : 

Coming now to the gas engine, there are various considera- 
tions to be taken into account. Naturally, with an experi- 
mental form of engine, the twin-screw system offers additional 
security. It also has the advantage that engines of considerable 
power can be fitted in a vessel without piston cooling, thereby 
saving considerably in first and weights. At present, 
engines with cylinders up to 22in. diameter are being built 
without piston cooling, but this should be considered the outside 
limit. Some air cooling by a fan to the crank chamber, and 
driving cold air through it, is contemplated, and this will no 
doubt assist to keep the working parts of an engine at a suitable 
temperature. Two types of vertical engines are being built, 
those with tandem cylinders and those with a single row of 
cylinders. The former have the advantage in saving space ; 
the latter are, perhaps, more accessible for repairs. A tandem 
engine with six cranks can no doubt be built up to 1800 horse- 
power without water cooling of pistons, and two such engines 
would be sufficient to drive a vessel of 15,000 tons displacement 
at 10 knots speed. The stroke of gas engines is generally limited 
to a piston speed of about 800ft. per minute, and engines such 
as have been considered suitable, and of the size not requiring 
water cooling of pistons, will run at about 259 to 320 revolutions 
per minute. 

_In order to reduce the vibration to a minitnum, engines of 
six or more cylinders are desirable. Mr. Milton’s paper last 
year showed diagrams giving a distribution of pressure which 
speak eloquently in favour of six or more cylinders. The vibra- 
tion of the engine as observed on the shaft leading to the tians- 
former of the Holzapfel I. was not inconsiderable, so that at 
first the bearing between gas engine and transformer showed 
signs of heating; forced lubrication was subsequently fitted 
to this bearing with satisfactory results, and this would no doubt 
be desirable with larger powers. A bearing of considerable 
size, moreover, will be needed in order to prevent undue vibra- 
tion in the transformer. 

As regards the Féttinger transformer, about 85 per cent. 
to 90 per cent. of the original brake horse-power of the prime 
mover of 800 brake horse-power can be transmitted to the 
propeller shaft if the revolutions are reduced from about 270 
of the prime mover to 100 of the propeller. The weight of the 
transformer and water would be about 13 tons. The cost of 
such a transformer is only double that of a transformer of 150 
horse-power ; the greater the power the lower the cost per horse- 
power and the higher the elliciency, the greater also the saving 
in weight as compared with steam engines and boilers. 

While it cannot be said that the experiment of the Holzapfel I. 
has so far been a complete success, owing partly to several 
avoidable accidents, as, for instance, two collisions, which 
were in no way due to the machinery on board, and while it 
must be confessed that, in consequence of these accidents, 
an undeserved prejudice has probably been created in the minds 
of the public and of underwriters, making the economic 
insurance of future gas-driven vessels somewhat difficult until 
a continuance of regular and steady work has created a new 
confidence in the system, it must be admitted that the experi- 
ment has so far practically demonstrated the feasibility of using 
gas engines at sea in conjunction with the hydraulic transformer. 
It has also shown the weak spots in gas plant as hitherto used 
on shore, and what is necessary to adapt it for sea-going purposes. 

The fact of our almost unlimited coal supply, and the cheap 
price of this fuel in Great Britain as compared with liquid fuel, 
makes the introduction of marine gas power particularly desir- 
able in this country, not only from economic, but also from 
national considerations. 

Compared to the triple and quadruple expansion steam engine 
of the present day, the gas engine is still an imperfect piece 
of mechanism, and there is an almost unlimited scope for im- 
provement and economy in a gas plant, gas engines, and gas 
turbines. 

So far, the most perfect steam machinery has been evolved 
by the marine engineer, and I venture to hope that by this 
experiment the interest of marine engineers may have been 
aroused, and that the day is not far distant when their concen- 
trated energy and intelligence will have so perfected marine 
gas plant and gas engines as to bring about their general intro- 
duction, with the resulting great saving of coal fuel—the most 
important national asset of this country. 


eost 


Mr. F. Archer, in opening the discussion, said that 
in applying gas engines to ship propulsion there 
were many things which had to be thought out, 
some directly contrary to land practice, and, whilst 
the experiments which had been conducted had not 
been quite successful in all cases, Mr. Holzapfel had 
done very well on the whole. In recent installations 
provision was being made that the risk of flaming 
should be taken into account, and in the latest designs 
such an accident could not oceur. Mr. Holzapfel | 
had made the encouraging statement that the vessel 
was economical, and made a profit on all voyages, 
and it was rather unfortunate that the vessel had 
been in two collisions, which had perhaps created 
an unnecessary prejudice. There could be no doubt 
that it cost much less to work with gas than with 
steam, and the risk of leaking in the case of a gas 
installation might be assumed to be practically nil, 
if proper provision had been made for the “‘ breath- 
ing ” of the ship. 


Mr. Chorlton said that the propulsion of vessels 


) 

interest to him, and he had been engaged on the pro- 
blem before Mr. Holzapfel began his experiments. 
One difficulty which had to be faced was the small 
number of engineers who had designed a complete 
gas plant of any size, and in his experience, while 
the gas generator was a sound proposition in itself, 
it did not bear the correct engineering relation to the 
engine. There was no such difficulty in the case of 
the Diesel oil engine, which was a single unit; the 
gas engine had two distinct parts, the gas producer 
and the gas engine. He had had experience of a set 
of 600 horse-power six years ago. That was a two- 
cycle engine, the producer being a cellular one, in 
two cells of square section. The producer discharged 
into a cooler, which was also a heater, and the gas 
was cleaned and afterwards went to the engine. The 
engine itself discharged into an exhaust boiler, 
in which sufficient steam was generated for all auxi- 
liary purposes. The steam was employed to generate 
current, and the auxiliaries were driven electrically ; 
but the whole of the power was derived from the gas 
engine installation, and the plant was a complete 
one, in which the different parts bore the correct 
relation to each other. A great many trials had been 
carried out with that plant, and the engine was 
designed to be self-reversing, which was an interest- 
ing fact in view of the statements in the paper with 
regard to the practical impossibility of designing a 
reversing gas engine. One difficulty arose from the 
size of the fly-wheel, which was small. All the engines 
mentioned in the paper were four-cycle engines, 
which for marine service compared unfavourably 
with the two-cycle type. For reversing or low speed 
it was necessary to fire on the first or second stroke, 
and with a four-cycle engine the question of obtaining 
a proper mixture at low speed was very difficult. 
He was of opinion that Mr. Holzapfel would have 
approached the problem in a different way had a 
knowledge of two-cycle practice been available to him. 
The question of ignition was bound up with that of 
reversing. It was said that the Diesel engine reversed 
easily because the mixture was burnt, and it was 
possible to do that with electric ignition in a gas 
engine if desired. With regard to the Fottinger 
pump—it was a turbine pump delivering into a tur- 
bine—he failed to see how an efficiency of 85 per 
cent. could be obtained. With regard to the producer, 
he agreed that it was a necessity to use bituminous 
coal. There were two ways of dealing with the 
problem involved; these were the employment 
either of centrifugal washers or a double-flow pro- 
ducer, in which the tar was burnt out before the 
gas left the producer. Such producers were working 
quite well at the present time, and presented the 
advantage that there were no auxiliaries. With 
such a plant clinker troubles could be easily overcome. 
The flaming difticulty could be met by providing an 
escape for the gas as soon as the engine stopped. 
It was much to be regretted that more attention 
had not been paid to the problem in this country, 
and that the art of making fashions in engineering 
appeared to belong rather to our competitors abroad. 
There was no difficulty about providing the necessary 
type of engine, and, indeed, he had recently been 
concerned in the actual conversion of a triple-expan- 
sion steam engine into a gas engine. That engine was 
a valveless engine running at normal speed, direct- 
coupled to the propeller, and very like an ordinary 
steam engine. The ultimate form of engine for large 
powers would be very similar to the ordinary steam 
engine, with an open front, and quite simple in form 
at the gas end. 

Dr. Féttinger said that it was possible to obtain 
88 per cent. efficiency with a water turbine, and it 
was possible to raise this efficiency to 92 per cent. 
if the water losses behind the turbine were obviated 
by the employment of the second turbine. The 
combined efficiency of his plant was 90 to 91 per cent. 
In the case of an installation which was to be supplied 
by the Vulean Company for a large Hamburg-Ameri- 
can liner the guaranteed efficiency was 88 to 90 per 
cent., and 90 to 92 per cent. was expected to be 
realised ; that was for the transmission of 10,000 to 
12,000 horse-power. 

Mr. Tom Westgarth said he had seen Mr. Holzapfel’s 
engine at work, and it was certainly giving a satis- 
factory performance. He happened to be in the 
engine-room of the vessel on the occasion of one of 
the accidents which had been referred to, and it 
was very interesting to see how easily and quickly 
the action of the propeller was varied and reversed. 
Mr. Holzapfel and those associated with him had 
shown great courage in making the experiment, 
and’ there would seem to be the elements of success 
in this direction. The main difficulties yet to be 
dealt with were those which might arise from the gas 
producer. It was necessary to ensure the regular 
running of the producer for long periods, and get 
the gas cleaned without trouble, and another point 
which had to be borne in mind was that steps must 
be taken to ensure the safety of the men in the engine- 
room. The danger of escaping gas affecting the crew 
was a subject which, perhaps more than any other 
part of the system, needed careful attention. 

Mr. Archibald Denny referred to the vessel built 
by Mr. Mavor, the Electric Arc, in which a gas engine 
was installed. The trouble which Mr. Mavor had 
experienced was the irregular flow of gas from the 
producer. One advantage of the Féttinger system 








by gas power had always been a matter of great 





was that it gave full power both ahead and astern. 





If he might make a comparison with the oil engine 
ship, which was the subject of a paper read that 
morning, he would like to say that, while reference 
had been made to abundant supplies of oil, the price 
had gradually risen from 55s. to 87s. per ton. No 
doubt fluctuations in price occurred for quite legiti- 
mate reasons connected with, production and trans- 
port, but oil was also subject to violent fluctuations 
in price for business reasons which had nothing to do 
with either. He was of opinion that we ought, first 
of all, to make use of the brains and ability of our 
own engineers before running after foreign inventions. 

Mr. Holzapfel, in a short reply to the discussion, 
stated that with regard to the two-cycle engine, 
he looked round for three years to find an engine 
builder to build that reversible gas engine whicli 
the two-cycle engine was claimed to be, but had been 
unable to find such an engineer. Up to the present 
time all the brains and money had been behind thiv 
oil engine, and it was for Englishmen and British eng- 
neers to consider very carefully whether the ga. 
engine was not as easily adaptable to marine purposes 
as the oil engine, and whether there were not sound 
reasons why, in Great Britain at all events, such an 
engine should be preferred. ‘lhe advance of tl 
Diesel engine up to the present time had been alon. 
an easy road, but at a later date there might |x 
certain difficulties to be overcome. With regard tv 
the statement of Sir Marcus Samuel as to unlimite: 
oil supplies, it was certainly curious that the smai| 
additional consumption of oil during recent mont}: 
should have had the effect of raising the price so 
considerably. Comparing the gas engine with the oi! 
engine, it was possible to produce much more power! 
out of a similar quantity of oil compared with coai, 
but even when allowance was made for that fact 1 
would seem oil at 90s. per ton would correspond 
with coal at 54s. per ton, a price which had not been 
reached even during the coal famine caused by thi 
present strike. 

The first place at the afternoon meeting on Marcli 
28th was occupied by the joint paper of Messrs. Geo. 
Idle and G. S. Baker, *'The Effect of Bilge Keel 
on the Rolling of Lightships,’ of which we give an 
abstract :— 

In the course of the last seven years a large quantity of data 
relating to the behaviour of Irish lightships on their station-, 
under all conditions of sea and weather, has been collected. 
The information so obtained includes rolling and pitching ampli 
tudes—taken by means of mercurial clinometers—periods 01 
oscillation and of waves, the force and direction of wind, the 
character and direction of waves, the positions of ship 
with regard to waves, &c. When analysed, these record 
reveal some interesting facts and phenomena, which may be 
new to those members of the Institution who usually deal with: 
larger problems than the design of lightships. For instance, 
it is found that— ; 

(1) The greatest rolling amplitudes areattained by the oldship-, 
of the wooden or composite class, having the double bilge log-, 
and which have, generally, small initial stability, and a low 
metacentre. In other words, the G.M. does not by itself give 
any indication of the ship’s probable behaviour in a heavy seu. 

(2) Large amplitudes are reached when the sea is * breaking 
—therefore steep—or, as it is termed, “ confused,” and when 
the waves are advancing on the bows or quarters. Maximum 
amplitudes have, in fact, been recorded when the ship has been 
nearly “‘ head to” the advancing wave. ‘The differences between 
the amplitudes obtained under the above-mentioned circum- 
stances and those that are attained when the ship is riding 
exactly ‘‘ beam to” a heavy swell, is very marked, averaging 
16 deg. to 20 deg. for the single oscillation in favour of the 
‘““beam to’”’ position. This suggests that there are causes pro- 
ductive of heavy rolling other than mere assonance between the 
ship and the wave. 

(3) The greatest angle of heel in a bad sea is always to thi 
** lee side,” that is, ‘*‘ away ’* from the advancing wave, no matter 
what the direction and force of the wind may be. = 

(4) Where the bilge keels are efficient, we find that the ship's 
normal period of oscillation is increased by one up to three 
seconds, and sometimes more. When the ship is rolling in the 
increased period her amplitudes of roll are generally moderate. 
There is, of course, between the actual period of the ship and that 
of the wave a certain correspondence, but no continuous syn- 
chronism, even when the normal period of the ship and the 
period of the wave are identical. All that can be definitely 
said on this point is that there is apparently an attempt on the 
part of the wave to bring the ship to its own period. Here is 
seen the chief function of the bilge keel. It prevents assonance 
between the ship and the wave. Indeed, it may be safely 
asserted that without bilge keels, inefficient as they may be 
in some cases, these small vessels could hardly live in the seas 
that they are sometimes exposed to. 

The foregoing statements, it must be understood, refer 
particularly to maximum amplitudes of roll, which are the 
chief concern as affecting the maintenance of the lighting and 
timing apparatus in perfect order and regularity. Following 
these preliminary and practical investigations, a series of 
model experiments was determined upon, which it is the purpose 
of this paper to describe. The experiments were undertaken 
last year at the William Froude National Tank. In presenting 
the results to the members of the Institution, the author may 
be allowed to express the opinion that they demonstrate the 
practical usefulness of the work so ably carried on at ‘Teddington 
by Mr. Baker and his assistants. The model of an actual 
ship, the third of her class, built for the Commissioners of the 
Irish Lights, was selected. The principal dimensions and 
particulars of the ship are as follows :— 


Length between perpendiculars on water-line 100ft. 
DIN, 5.554. sk ee wing hel 06 |. 0s 24ft. 
Depth from top of floors to top of beam .. 12ft. 34in. 
Mean draught of water... .. .. .. .. Oft. 44in. 
Displacement 7 332 tons 


G.M. a ee ae eT a eS ee ee 2.37ft. 

Bilge keels V-shaped (on the actual ship) 2ft. 9in. deep 
The model was made of paraffin wax, an eighth of the ship’s 
dimensions, and was, therefore :— 


SOS. S50. BE ee. Se an 124ft. 
In beam nee ee ee ee 3ft. 

In draught forward... .. ise ah - 1.126ft 
|) eee ee ee eer 
In total weight .. ee oo 1409 Ib. 


The special object of the experiments was to ascertain if 
possible—(1) The absolute effect of bilge keels; (2) the effect 
in changes of position of bilge keels ; (3) the effect of variations 
in depth of bilge keels in a fixed position; (4) the effect of 
variations in metacentric height with a given bilge keel; (5) 





the effect of adding flanges to the edge of the bilge keels, and of 
perforating them so as to allow the passage of water through the 
heels and flanges. 
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{It would, of course, have been extremely difficult, if not 
impossible to reproduce, or even imitate the actual sea condi- 
tions under which the observations referred to at the outset 
of this paper were made, ‘The only plan considered practicable 
was to roll the model in still water for the purpose of obtaining 
extinction curves. ‘To this end the model was provided with a 
heavy long-period pendulum hung on narrow knife edges at 
u height of (for the ship) 11.23ft. above the bottom of main 
keel, and . 76ft. (for ship) above thenormalC.G. The pendulum, 
by means of a light balanced wood rocking lever, operated a 
pen for recording the oscillations ona revolving drum of paper. 
Another pen actuated by an electrical clock recorded the time 
in quarter seconds. Tne model was ballasted so as to have a 
metacentric height and a period of oscillation equivalent to 
those of the ship, the former being tested by inclining the model 
previous to each set of rolling experiments.- The position 
selected for the various bilge keels and their sectional dimen- 
sions and appearance are shown in Fig. 1. They were made 
of deal 59ft. 6in. each in length for the ship, and the outer surface 
in each case was kept in a diagonal plane all fore and aft. 

(1) The absolute effect of bilge keels.—In this connection the 
intention was to find a criterion for judging the value of bilge 
keels generally, and especially the deep keels, ranging from 
2ft. to 2ft. 9in. in depth, fitted in recent lightships, which experi- 
ence has shown to be extremely effective. For this reason 
it was determined to make the bilge keels of the experiments 
in the first instance equal to 2ft. 6in. in depth. The model 
was first rolled without keels of any sort, then with the main 
bar keel fitted (Qin. deep), curve 2; then with the bilge keels 
in the C position ; afterwards the main keel was removed, and 
curve 3 was reproduced exactly by the C keels alone. The 
ratios that these curves bear to each other may be stated thus : 

Starting from a common angle of heel, the decrements of 
roll are— 

For the naked model... .. 
With the main keel alone .. 8 dey. in 5 ditto 

With the C keels .. .. .. .. 9deg.in3 ditto 
(With and without main keel) 

Orl: 2:44. the equivalent proportions. 


5 deg. in 6 complete oscillations 


(2) The effect of changes of position of the bilge keels. 
ditferent positions the following approximate efficiency ratios 
were found :— 

Oe ae “as eer ey fie aa ee a, 

MRED Veee oe aah (wal we. oe) leks) sey. a 

Ec. <a gs be Ke Re ge 

2. a ee : 

ee 
Bar keel alone . 


(3) Lhe effect of variation in the depths of bilge keels.—The 








Fig. 1 


B keels were reduced in depth from 2ft. 6in. to ft. 9in. and Ift. 
respectively, and it was found that the resistance of the keel 
in this position increases directly as the depth. Incidentally, 
we may learn that the lft. keel at B is equal to a 2ft. 6in. keel 


at D, and that the Ift. 9in. keel at B is much more effective | 


than the 2ft. Gin. keel at C. 


(4) Variations of the metacentric height.—These were tested with 


the bilge keels in the two positions B and C, the variations | 


being effected by raising and !owering weights in the model. 
In both cases, the values of the G.M. were 1. 12ft., 2. 37ft. (the 
normal), and 3.91ft. for the ship. It was observed that the 
extinetive effect varied but slightly in the three positions of 
C, G with C,keels, and that the results are practically identical 
in the case fof the_B keels, which are in the better position for 
resisting rolling. 

A general consideration of these tests, from a practical point 


uf view, leads, the author thinks, to a simple conclusion which | loss of buoyancy. 
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amidships moving away from the ship’s sides. It will also 
be noticed that on these diagrams a line has heen marked 
‘“‘ undisturbed.” It is intended to show the area over which 
the keel disturbance appeared to extend at any period between 
the beginning and end of the roll—at the latter periods no such 
clear line of demarcation was possible. 


In the discussion Dr. 8. J. P. Thearle said that it 
was gratifying to note the practical character of work 
already carried out at the Teddington Tank. Some 
thirteen years ago he had been concerned in an investi- 
gation into the causes of the bad rolling of a particular 
lightship. Another lightship, owned by ‘Trinity 
House, did not roll at all, and the investigation was to 
discover the reason for the difference in the behaviour 
of the two ships. When they got the lightship 
into dry dock for the purposes of the investigation, 
the reason why one ship rolled and the other did not 
was at once apparent. The ship that did not roll 
was an iron ship, and the bottom was thickly coated 
with mussels; the other—a wooden ship—rolled 
badly because, being sheathed with copper, she was 
clean. ‘That was in the days before bilge keels were 
fitted. It was usual to fit bilge keels so that they pro- 
jected downwards rather than laterally, for various 
reasons. It would be interesting if Mr. Baker would 
make some experiments upon ordinary cargo vessels 
to ascertain if bilge keels were fitted as they should be. 
He was rather afraid that ships were not obtaining 
| the full advantage of bilge keels, but it was difficult 
to know what alteration in their position could be 
effected. 

Mr. W. H. Whiting said that with warships which 
very nearly approached the size of the big docks the 
question of bilge keels was important. Such ships 
| could not carry bilge keels along their whole length. 

It would be interesting to know the limit of breadth 
| of plain plate keels, and if any had been made so 
broad as to show signs of weakness. It would be a 
| useful extension of the research if experiments 
| could be made as to the effect of opening out the angle 
| or of having the keel almost normal to the surface. 
| Professor W. 8S. Abell said that the authors, in 








| 
| 
| 





| their analysis, did not appear to have taken into 
| 


account the effect of surface wave making. 

Mr. W. J. Luke expressed his satisfaction at 
the character of the work which was being carried 
out at the National Physical Laboratory. 

Mr. A. Denny hoped that the Teddington Tank 
would be reserved to deal with those problems of 
general interest which it was not possible for a 
commercial tank to undertake. 

Mr. G. S. Baker, replying upon the discussion, 
said he believed the result reached in this latest work 
generally agreed with those arrived at by the Com- 
mittee of Design and with Professor Bryan’s work. 
Nothing would be more satisfactory than that the 
tank at the National Physical Laboratory should 
be placed on a financial basis which would enable 
it to be used entirely for research work. 

The paper by Mr. A. Cannon, * Results of Calcula- 
tions Regarding the Effect of an Internal Free 

| Fluid upon the Initial Stability and the Stability 
at Large Angles in Ships of Various Forms,’ was 
| also presented to the afternoon meeting. 

In this paper it is assumed throughout that the 
| density of the internal fluid is the same as the external 
| fluid density. The author first considers the effect of 
| internal free fluid upon the initial stability, and under 
| this heading discusses two methods of attacking the 

problem. In the first of these methods the water is 
| regarded as an added weight, and in the second as a 
In each case the loss in the initial 
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Figs. 2 to 5—-ACTION OF BILGE KEELS DURING ROLLING 


tay be stated as follows :—The amount of the resistance to 
rolling of a bilge keel of given depth is determined by its effective 
area; the effective area being that part of the keel on either 
tace which moves through the are of its oscillation in free or 
unenclosed water. The latter condition seems to be fairly 
attained in position B where the bilge keels, as we have seen 
appear to be nearly equally effective for every inch of their 
depth—Fig. 1. It is likely that a similar condition prevails 
at the position A, with the added advantage that the bilge 
keels here are nearer to the water-line, and perhaps therefore 
cause more surface disturbance. 

An interesting sidelight on the action of bilge keels was ob- 
tained by observing the rolling through the observation window 
in the tank wall, condensed milk in small quantities being dropped 
into the water to render the motion visible. The rough sketches 

-Figs. 2 to 5—were drawn from these observations. The 
shaded patches on Fig. 2 show the solid mass of water which, 
having a length equal to that of the bilge keels, would have a 
inass equal to .067 times that of the ship, as obtained by the 
experiments already mentioned. This deadwater carried by 
the keels, particularly on the faces square to the ships side, 
was one of the most singular features of the experiments. It 
could also be seen that some of the water between the two 
C keels remained locked in, as it were, as the ship rolled. The 
water moving in front of the keels was thrown off at the end of 
the rool. That which was thrown upwards struck the surface 
and returned—in the case of the B keel to form the large eddy 
at the back of the keel, in the case of the.C keel to strike the 
ship’s side and glide off at the turn of the bilge, never, however, 
actually reaching the keel again. Part of this water thrown 
up and out by the keel was probably the cause of the eddying 
streams which after a few rolls could be seen on the surface 


stability is i @, where 7 is the moment of inertia of the 
free water surface about its longitudinal middle line, 
and @ is a small angle ofgheel. The author then 
describes his mathematical investigations into the 
changes in the initial stability of certain simple 
regular-shaped floating vessels when water is poured 
steadily into them at a uniform rate. The shapes 
considered are :—(1) A rectangular box-shaped vessel, 
(2) a vessel of triangular section floating vertex down 
ward ; (3) a vessel of parabolic section floating with 
axis vertical and vertex downward, and (4) a ship- 
shape form of specified dimensions. The results are 
exhibited in the form of curves connecting depth of 
water with metacentric height. The general conclu- 
sion is that the initial stability is a maximum when the 
water inside is at the same level as the water outside. 
The case of stability at large angles is then taken up. 
The method adopted is first to treat the water as 
solid and then reduce the results to the condition for 
freedom of surface. The ship-shape vessel 4 (above) 
is considered, and the investigation is carried out for 
depths of water varying from lft. to 16ft. The 


results are given in the form of diagrams connecting 
angle of inclination with the corresponding values of 
G Z, the length of the righting lever. 


The general 


| 
} 
| 





conclusion is that the best depth for initial stability 
is the worst depth for stability at large angles. 

At the evening session the chair was taken by Sir 
William White. 

Monsieur G. Hart presented the next paper, “ On 
the Solignac-Grille Boiler and its Application | in 
French Channel Steamers.”’ The paper opens with a 
discussion of the principles underlying the circulation 
of the Solignac-Grille boiler. The general argument 
is that if a horizontal U tube be connected with a 
water chamber by its lower limb and then heated 
the emission of steam from the upper limb will be very 
irregular ; if now the admission of water to the lower 
limb takes place through a small hole in a diaphragm 
placed over the end of the tube the generation of 
steam takes place quite quickly. The early part of 
the paper also describes the method of blowing out 
the boiler, which consists of preventing the supply 
of water to the lower header by closing the valve 
shown in the drawings, and at the same time opening 
the blow-off cock. The result is that the steam in the 
boiler is blown through the tubes, rapidly cleaning 
them of all scale and deposit. The operation is not 
allowed to take more than thirty seconds, as the tubes 
are “under fire’ at the time. The paper then describes 
the boilers of the torpedo boat Kabyle and of the 
Channel steamer Nord and Pas de Calais, and con- 
cludes with an appendix giving a few particulars of 
the details of the installation on the last two vessels. 


INSTALLATION ON THE TorRPEDO Boat KABYLE. 


In 1908, the French Admiralty, encouraged by the trials made 
at Indret, decided. that the two Thornycroft boilers of the 
torpedo boat Kabyle (of 125 tons, 1700 indicated horse-power, 
and 20.5 knots of speed), which were at their extreme limit 


of wear, should be replaced by two Solignac-Grille boilers 
—Fig. 1—-particulars of which are recorded below :— 
Grate area ea 2.14 sq. m. 
Heating surface .. 62.36 sq mn. 


192 
30 mm. 
25 mm. 


Tubes, number .. ees 
external diameter . 
internal diameter .. 


” 


” 





Working pressure ‘ pace Wa) Lee wer uae 
MORI NII 35. Sod ieee aes cc ar wee 4a 
Ce ere err, 
Weight of the boiler without water .. .. .. .. 7228 


Weight of the boiler with water 7950 kilos. 


Before being fitted on the Kabyle, the boilers were tested on 
land by extensive trials, which showed that, with a rate of com- 
bustion varying from 98 kilos. to 295 kilos. per square metre 
of grate, a rate of evaporation varying from 9.662 kilos. t 
8.668 kilos. per kilogramme of coal could be obtained, with 
feed water at }2 deg. Cent. and a very low proportion of water 
(0.007 to 0.008). The temperature at the foot of the funnel 
fluctuated from 330 to 480 deg. Cent. These satisfactory results 
obtained on land were confirmed by trials at sea, in the course 
of which the Kabyle attained her designed speed. 

During the acceptance trials, twenty years ago, the coal 
consumption of the Thornycroft boilers was 1600 kilos. per 
hour at 310 revolutions. During the trials at sea with the 
Solignac-Grille boilers the same speed was maintained during 
three hours with a coal consumption of 1.030 kilos.—a saving 
of 570 kilos. per hour, or about 35 per cent. Although the 
grate area was only 4.28 square metres, as compared to 5.70 
square metres in the Thornycroft boilers, the rate of combus- 
tion did not exceed 242 kilos. per square metre of grate. 

With the high rate of combustion, the temperature at the 
foot of the funnel did not exceed 325 deg. Cent., the air pressure 
in the stokeholds being 75 mm. of water. The temperature in 
the stokehold, recorded at 1 m. in front of the boilers, did not 
exceed 30 deg. Cent., which is accounted for by the slight radia- 
tion due to the complete covering in refractory masonry with 
air circulation. The good effects of blowing steam through 
was shown by the expulsion of a large quantity of oil resulting 
from insufficient filtering of the condenser water. During the 
inspection made after the trials, fatty deposits were found 
only on the surface of the brackets supporting the reducing 
diaphragms, on which a large quantity of grease had been pro- 
jected during the blowings. The tubes and nozzles were found 
to be perfectly clean. The formal acceptance of the Kabyle s 
boilers was announced in the course of the year 1909. The 
ship was commissioned for the naval engineers’ school. There 
is a great saving of weight and space by the use of Solignac- 
Grille boilers, which has enabled a cross coal bunker to be in- 
stalled in the front of the boilers, so as to increase the radius 
of action of the ship, already enlarged by the saving of coal. 
The installation of two Solignac-Grille boilers in a steamer of 
the Gironde and Garonne Steam Navigation Company showed 
a saving of weight of 44 tons—the two Solignac-Grille boilers 
weighing 22 tons, while the two cylindrical boilers weighed 
66 tons. 


CHANNEL STEAMERS LE NorD AND Pas DE CALAIS. 


After these various trials, and on account of the proposed 
replacing of the boilers on the steamers for the French mail 


| service between France and England, the Maritime Service of 








the French Northern Railway Company adopted a type of boiler 
with a grate area of 3.50 square metres, to replace the Lagraffel 
and d’Allest boilers which were troublesome on account of the 
high rate of combustion at which they had to be worked in order 
to supply the required power. The construction of four boilers 
for experimental purposes was decided upon, but it was under- 
stood that, before installing them on board in the aft stoke- 
hold of one of the steamships, they would be used on land for 
a series of experiments. These boilers, mounted on the Pas 
de Calais and the Nord—Fig. 2—were constructed at Hellemmes, 
in the works of the French Northern Railway Company, and 
also in the Ateliers et Chantiers de France, at Dunkerque. 

After a series of trials made in 1908-1909, by which the results 
previously obteined were confirmed, both in respect of evapora- 
tion and of the efficiency of steam blowing, these four boilers 
were fitted, jointly with eight Lagraffel and d’Allest boilers, 
ou board the Pas de Calais. The latter were located in the 
forward stokehold and the Solignac-Grille boilers in the aft 
stokehold, separated from one another by a water-tight door 
and coal bunkers. 

The principal dimensions and particulars of the two types 
of boilers are given below. As will be seen by referring to this 
table, the Solignac-Grille boilers, intended to work at a high 
rate of combustion, have only 3.49 square metres oi grate 
area, while the Lagraffel and d’Allest boilers for which the 
former have been substituted, had 4.20 square metres of grate 
area. This is a reduction of 12 per cent., which accounts partly 
for the resulting saving in floor space :— 


me : Pee Lagraffel Solignac- 
—— of the boilers. and Allest. Brille. 
Working pressure .. 15 kilos. 15 kilos. 
Length a ‘ 2.00 m. 1.932 ni. 
Grate, width 2.00 m. 1.806 m. 
oo .aFean.. 4 sq. m. 3.249 sq. mn. 
Tubes, number... .. .. 259 on ee 
»» internal diamete 62 and64mm... 25 mm. 
»» _ external diameter 70 mm. 30 mn. 
Mean length of the tubes 2,200 m. 4,421 m, 
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. . Lagraffel Solignac- 
ore . 
Particulars of the boilers. and d'Allest. Grille. 
; vo 5 9s 
Heating surface in contact / — a 5.90 oq; m=. .*) a 
with the hot gases tubular se 35 sq. m 107 2 
total 5 09. 7¢ 
31.44 


Ratio of heating surface to grate area 
Volume of water oh ewe ae 
Volume of steam ee 
Height of the chimney above the grate 
Section of chimney corresponding to one 
ee aaa? oe ; 
Required ficor space... ie 
Weight in working order (water included) 





3.200 cu. m. 1.300 cu. m. 
2.380 cu. m. 0.913 cu. m. 
17m. - aa. 


0.625 sq. m. 
6.80 sq. m. 
17.5 tons 


0.625 sq. m. 
5.98 sq. m. 
13 tons 


The Lagraffel and d’Allest boilers previously fitted being of 
three different sizes, the data of the intermediate group were 
taken as a basis of comparison. In normal working, the rate 


LONGITUDINAL SECTION 





On December 10th last, in a very heavy sea, the outlet valve 
of the centrifugal circulating pump being out of the water in 
consequence of rolling, the condensation was interrupted, and 
the steam of the low-pressure cylinder, escaping by the lifting 
of the condenser safety valve, invaded the engine and boiler 
rooms. No priming in the boilers nor any shocks in the cylinders 
were observed, in spite of the rolling having reached 35 deg. 
from the vertical and the transverse position of the boilers 
in the ship, the steam being discharged above the water-level. 

This would have been impossible with the former boilers, 
and the failure of the high-pressure cylinder, with all the con- 
sequences involved, would very probably have occurred. The 
working of the boilers was resumed.after six minutes, although 
the stokers had begun to leave the boiler-rooms, which were 
rendered uninhabitable by the escape of steam. 
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Fig. 1 


of combustion is, in the Lagraffel and d’Allest boilers, of 120 kilos. 
per square metre of grate and in the Solignac-Grille boilers 
of 160 kilos. However, in order to be able to continue working 
in case it should be necessary to put out of service a group of 
two Lagraffel and d’Allest boilers—which cannot be disconnected 
without difficulty—provision was made to raise the rate of 
combustion to 200 kilos. per square metre of grate. 

The boilers fitted on both the Nord and Pas de Calais are 
appreciably different from both the experimental boiler and 
from those fitted on the Kabyle, as may be seen by referring to 
the plans. 

Le Nord, being fitted exclusively with Solignae-Grille boilers, 
continues on a more extensive scale the progressive experi- 
ment undertaken with these boilers. This steamer would have 
been completed more rapidly if reasons connected with the 
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SOLIGNAC-GRILLE BOILERS OF THE T. B. KABYLE 


In conclusion, the advantages offered by the Solignac-Grille 
boilers may be summed up as follows : 

(1) Considerable reduction in weight. In the case of the 
steamers of the mail service between France and England 
this reduction affects the stokeholds placed forwards and will 
involve an alteration in trim favourable to speed or a reduction 
of the power required at the same displacement. 

(2) Reduction of the floor space, whick while ensuring an 
easier installation of the boilers, and a more convenient access 
to their various parts, will allow the installation of some auxi- 
liaries whose economy will add to that of the boilers. 

(3) Notable saving in coal. This saving may be estimated 
at 6 or 8 per cent. 

(4) Economy in coal resulting from the external covering ©1 
the boilers acting as a gas producer. 
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Fig. 2 


ervice had not inade it nece-sary to postpone the replacing of 

the boilers till the year 1911. It is now in service, and the 

aving of weight due to the boilers themselves has fortunately | 
compensated for the additional draught caused by loads added 

forward, and the speed is notably greater on the Nord than on 

the Pas de Calais. The combustion rate is 166 kilos, jr square 

metre of grate and the pressure—1I6 kilos. per square centi- 

metre—-is easily maintained, the level of the water being almost 

constant. The time for raising steam with the Grille boilers 

is one-half of that required with Lagraffel boilers, and when 

the ship starts with a low pressure and with fires in a bad state, 

in consequence of the late arrival of trains, the normal pressure 

ix obtained in four or five minutes, while ten or twelve minutes 
were necessary with the Lagraffel boilers. 
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(9) Easy working. The level of the water varies only very 
slightly in the water gauges if the apparatus is properly con 
trolled and the production of steam is very regular, without any 
priming at all. , 

(10) Safety for the personnel, because the fracture of a tube, 
the only damage that can happen, cannot have any serious 
consequences, even if the stokers are only very imperfectly 
acquainted with the boiler. In order to obtain altogethe: 
satisfactory results, the stoking must, of course, be worked 
methodically, as is usual on board the steamers of the French 
mail service. 

There were a few words by Mr. Barnaby and Sir 
William White, but no real discussion. 

Mr. Harold E. Yarrow then read his paper, ** Results 
of Experiments on Water-tube Boilers, with Specia| 
Reference to Superheating,” which we print on 
another page. 

Opening the discussion, Sir Chas. Parsons said 
that the trials, of which the results were given, 
constituted the fullest investigation of the tempera 
tures and drop of temperatures across the tubes in a 
water-tube boiler which had ever been carried out. 
Experience with superheated steam in land boilers 
up to 250 deg. superheat had shown that the only 
precaution necessary was that the high-pzessure part 
of the turbine casings should be made of steel. It 
was now known that cast iron kept at a temperatur: 
of 500 to 600 deg. Fah. grew, and he had known 
cases where it had increased 5 per cent. in lengt| 
and 7 per cent. in weight in from one to two years. 
His own experience was not in favour of straight tuby 
superheaters, owing to the possibility of the tubs 
becoming loose at the ends from the difference in 
expansion. His own preference was for the U tube 
form. The rates of evaporation obtained by Mr. 
Yarrow indicated that with high pressures and 200 
deg. Fah. of superheat the consumption in the cast 
of geared turbines would be in the neighbourhood 
of -75 1b. of oil per shaft horse-power, which com 
pared with -442 Ib. for the Diesel engine. 

Mr. W. W. Marriner said that, as regarded thy 
adoption of feed-water heating, there could not bi 
two opinions as to its value, as, quite apart from any 
question of direct economy, there was a gain in the 
longer life of the boiler. It was essential, however. 
that the details of the feed heating should be very 
carefully worked out to obtain the best results 
It was very necessary in marine service to have means 
provided for controlling the amount of superheat. 
It would seem that in vessels of the destroyer type 
the use of superheated steam might, without any 
addition to the total heating surface, give an economy 
of 10 per cent. at full speed, or an additional speed ot 
| knot for the same consumption. At low speeds an 
economy of 20 per cent. could be realised. Stee! 
castings should be employed for all parts exposed to 
high superheat, and there was no trouble in getting 
first-class steel castings from makers in Great Britain. 
There was no difficulty in regulating the amount of 
superheat. 

Mr. Chas. Merz was very interested in the com- 

‘parison which Sir Chas. Parsons had made of the 





























SOLIGNAC-GRILLE BOILERS OF S&S. PAS DE CALAIS 


(4) Greater Hlesibility in steam production of the boiler. ‘The 
economical rate of combustion with a maximum output seems 
to be 150 kilos. per square metre of grate approximately, but 
this rate may, without too great variation in the output, be 
increased to 170 kilos. or 180 kilos., and, with a very light re- 
duction of efficiency, to 200 kilos. per square metre of grate. 

(6) Economy of maintenance. The maintenance cost is very 
slight, if the periodical cleaning of the tubes by a steam jet is 
carefully done. 

(7) Reduction of priming and production of dry steam, the 
escape of the steam generated taking place above the level 
of the water. These two last advantages will become specially 
valuable where steam turbines are used as motors. 

(8) Easy internal cleaning, by reversal of the steam jet. 








Swan Sc 


Diesel engine and the steam turbine. but a great point 
in favour of the turbine for land service, and in 
particular for clectrical power distribution systems, 
was the uniform turning moment. He would regret. 
for that reason, if it should be found that the economy 


following the employment of the Diesel engine 
was so marked as to compel its adoption. There 


could be no doubt as to the superiority from the 
standpoint of thermal dynamics of the Diesel engine, 
and the only way in which the efficiency of steam 
plant could be increased would be by the use of yet 
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higher superheats. He hoped that the work which 
was being done in this field would give a great impetus 
to the use of superheated steam. 

Mr. Jas. H. Rosenthal was of opinion that marine 
engineers had been backward in making use of a source 
of economy, the advantages of which were well recog- 
nised in land installations. In the Britannia, in 1906, 
six of the boilers were fitted with superheaters, 
<o that it was possible to make a comparison between 
these boilers and those not so fitted. The result was 
to show that with 83 deg. Fah. of superheat the gain 
was exactly 15 per cent. In 1910 an installation 
of superheater boilers was put into one of the United 
States battleships, as well as into a vessel for the 
mereantile marine, the Creole, making voyages 
between New York and New Orleans. The results 
in both cases were stated to be perfectly satisfactory. 
The U form of superheater was employed, experience 
having shown that it was difficult to keep the straight 
tubes tight at the ends. His company had put up 
many land installations, in which temperatures were 
employed ranging up to 600 deg. to 700 deg. Fah.; 
but, in his opinion, the former figure represented 
the proper upper limit with existing materials. 

Professor W. E. Dalby referred to the research 
into the literature of heat transmission which he 
had made for the Institution of Mechanical Engineers. 
He recognised that during the past few years great 
advances had been made in methods of measuring 
temperatures. No such complete record of boiler 
trials as that given in this paper had yet. however, 
come under his notice, and he thought the work done 
might be regarded as the beginning of a new investi- 
vation which might be undertaken by the Institution 
of Mechanical Engineers. It would be interesting 
it Mr. Yarrow could add to the information given 
the calorific value of the oil fuel and an analysis of 
the furnace gases as they passed out of the chimney. 
With these further details it would be possible 
to compile a complete heat balance sheet. 

Dr. F6ttinger commented upon the continental 
practice of using superheated steam even for piston 
engines. A number of ships were under construction 
in which 180 deg. to 270 deg. Fah. of superheat 
were to be employed with reciprocating engines. 
The Hamburg-American liner of 23,000 horse-power 
was to be fitted with a large tube Schmidt super- 
heater. The next step would be to combine the new 
Yarrow boiler with air heating, and thus increase the 
economy. 

After Mr. Harding had given some early ‘emin- 
iscences of superheaters in the navy, Mr. Harold 
Yarrow replied He said he would give Professor 
Dalby the additional figures asked for. His firm 
was quite prepared to construct the boilers shown 


in the figures accompanying the paper to burn 
2 Ib. of oil per square foot of heating surface. It was 
quite possible to make the tube ends tight in 


the straight tube form of superheater. 

Sir William White, in moving a vote of thanks 
to the author, said it was one of a long series of papers 
which had been contributed to the Institution by 
Messrs. Yarrow for the benefit of the industry. 


A PETROL-ELECTRIC RAILWAY CAR. 

WE have recently had an opportunity of inspecting a new 
petrol-electric rail car, which is about to be used for passen- 
ger service on the Great Central Railway. Itis propelled 
by one of the Westinghouse Company’s standard 90 horse- 
power petrol-electric coach sets, the engine and control gear 
having been constructed in the works of the Westinghouse 
Company of France. Some trial trips which have recently 
heen carried out between Marylebone and South Harrow 
have proved very satisfactory, and the general perform- 
ance is said to have met all expectations. It is now fairly 
well recognised that these cars possess considerable advan- 
tages for certain classes of service, and that they are par- 
ticularly useful for dealing with passenger traffic on smal] 
branch lines. The car operates on the usual system 
which the makers have adopted for other similar cars 
which have been supplied to continental railways, the 
power being derived from a 90 horse-power six-cylinder 
engine, which is coupled by a flexible coupling to a 55-kilo- 
watt multipolar dynamo fitted with commutating poles. 
This supplies current to two Westinghouse series motors 





mounted on a single bogie as shown in Fig. 1, page 354. The | 


motors are of the geared type, the ratio being about 3 to 1. 

A very efficient control system is adopted, since there 
is an entire absence of resistance in the main circuit. At 
starting the motors are connected in series and directly 
across the terminals of the generator. The voltage of the 
latter is then raised by speeding up the engine with the 
throttle valve. Afterwards the motors are connected in 
parallel, when the voltage of the generator is again raised. 
All voltage variation is effected by changing the engine’s 
speed and by varying the field strength of the generator, 
so that losses are reduced to a minimum. Moreover, the 
entire control is carried out by a single controller, which 
serves for changing the motors from the series to the parallel 
connection, for varying the generator’s field strength, and 
for raising and lowering the speed of the engine. In order 
that the controller may perform the latter operation it is, of 
course, necessary for it to be put into mechanical connec- 
tion with the throttle of the engine, and this is done by 
means of a wire cord. The act of turning the knob on the 
controller handle actuates the throttle valve of the engine, 
and when the knob is released the valve automatically 
throttles the fuel supply, the engine slows down, and the 
dynamo loses its excitation. Thus in the event of the 
driver becoming ill and involuntarily releasing the knob 
the power is automatically cut off from the motors and the 
vehicle comes to a standstill. The act of turning the 
controller handle or lever changes the electrical connections 
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of the motors for parallel and series working, and also varies 
the generator’s field strength. 

The driver has full control of the engine from both ends | 
of the car, and it is unnecessary for anyone to be in the | 
engine compartment when driving from the opposite end 
to that where the engine is placed, since the driver can see | 
from his instruments just what the engine is doing and the | 
control is equally easy at either end of the coach. The | 
car is divided into four compartments, the two in the | 
middle having seating accommodation for fifty passen- | 

| 
| 
| 


gers, whilst there is also ample standing room. A 
middle entrance provides access to each passenger | 
compartment. Rattan covered cross seats with throw- 


over backs are provided, and the general appearance | 
is light, clean and comfortable. A view of the passen- 
ger compartments is given in Fig. 2, page 354. The engine 
and dynamo and other operating equipment are situated 
in one of the end compartments, as shown in Fig. 3. The 
fourth compartment at the other end of the car is also 
provided with control gear and brake levers, so that the 
vehicle can be driven from either end in the manner 
described. We are told that the car has been designed for 
a maximum speed of forty miles per hour on the level. | 
On grades the speed will naturally depend upon the slope | 
and the load hauled, but it is important to note that the 
full power of the engine may be obtained under any con- 
ditions, since the electrical equipment provides the equiva- 
lent of a large number of mechanical change gears. This 
particular car is fitted as a light passenger vehicle for 
suburban and other service, and is suitable for running | 
alone and for hauling one or two trailers. | 

The car is fitted with vacuum brakes, the pump for 
which is driven by a small petrol engine, which is also | 
coupled to a small dynamo, which provides current for 
lighting the car. This small petrol-driven vacuum set | 
was supplied by Gresham and Craven, Limited, of Man- 
chester. It is clearly impracticable to connect the light- 
ing circuit to the main power generator. since its voltage 
is very far from constant, and at times it is generating no 
pressure at all. The lighting circuit works at a pressure 
of 25 volts, and the lamps fed from it are of the metallic 
filament type. Since the vacuum pump is kept running | 
continuously, and since the lighting dynamo is coupled to | 
the engine which drives it, no batteries are necessary. As | 
will be seen from the illustration below the radiator and 
silencer are situated on the roof of the vehicle. The water 
and petrol tanks are placed in the upper part of the engine | 
compartment, the latter being well protected, enclosed, | 
and ventilated, so as to remove all risks of fire. The total | 








| 
| 


| 
| 














RADIATOR AND SILENCER 


weight of the car is 25 tons. As will be gathered from the 
illustration, Fig. 4, the car presents a good appearance, 
and the running is said to be very comfortable at all speeds. 
The inside woodwork is oak and American ash finished in 
the natural grain, whilst the outside decoration conforms 
with the Great Central Railway Company’s standard 
design. The leading dimensions are :—4lft. 6in. over 
headstocks, 8ft. 6in. wide over pillars, and the clear height 
inside is 7ft. 6in. 

No details as regards running costs are yet available, 
but it is estimated that these will show a substantial 
saving on the present methods. In its present stage the 
Great Central Railway officials regard the development 
as being purely experimental, and very thorough tests 
are to be made before definite conclusions are arrived at. 
It is worthy of mention that sufficient fuel for long jour- 
neys can be carried, and that the car now under considera- 
tion is capable of storing petrol for a run of some 150 to 
200 miles. The car body was built by the United 
Electric Car Company, of Preston. 








A THEORETICAL AND EXPERIMENTAL 
STUDY OF MEDIATE FRICTION. 
No. III.* 
By Prof. N. Petrorr. Translated from the French by 
P. EC Pare: 

The degree of accuracy of graphical comparisons of the 
friction produced in a given machine by oils of different 
natures is not the same ; this is simply a consequence of 
the assumption that 
uu oie M 
Ay OK, 
has a value independent of », whilst 


e+ 


eckne a 

A Ay 
really increases with an increase of the viscosity « of the 
oil. The graphical comparisons of the frictional forces 
produced by different mineral oils with those produced 
by rape oil on the same journal, all other conditions 
remaining the same, show conclusively that amongst the 
mineral oils used as lubricants there is a certain group of 
which the lubricating qualities compare very closely with 
those of rape eil. The mineral oils belonging to that 
group have characteristic curves differing very little from 
those for oils Nos. 73 and 90—see Table I. The graphical 
comparison of the frictional forces for mineral oils which 
do not belong to that group with the friction produced by 
rape oil always gives results more or less in error. For 
mineral oils whose characteristic curves are higher than 











* No. IL. appeared March 22nd. 


the curve above mentioned, or which are more viscous 
than those belonging to the first group, the forces found 
are excessive ; on the contrary, for oils whose viscosities 
are less, or whose characteristic curves are placed lower, 
the forces found are too small. The deviations are 
greater as the viscosities are more different from those of 
the first group; the errors may amount to 25 per cent. 
when the viscosities are very different from those of the 
first group. But nothing is easier than to correct these 
errors of comparison; it is sufficient to determine 
graphically the ratio » of the frictiorial force for the 
given oil to that for rape oil, and to introduce this 
number into the equation 
1441 + 69,500 vo 
976 + 100,000 poo 
where the n, represents the corrected ratio of the forces, 
and j, the viscosity of the given oil at 20 deg. 

Equation (14) is empirical, certainly, but the great 
number of tests made under very different conditions, 
with mineral oils of extremely varied qualities, as indi- 


ny ht . . (14: 


| cated by Table V., offer sufficient proof that it always 
| gives satisfactory results. 


The accuracy of the question is best judged by an 
examination of Table V.:— 











TABLE V. 
| = | 
| . | = jay ny 
me P at | 7s = 
Kind of oil. peg a @./ s2| ™ 
20 dey. C. 1 ee) el pe 
} 2 te ae 
| | = a= | 
ae | — - 
Kape oil 0,00937 | 1000 | 100) | 
No. 69 712} 89 | 103 | 162 141 
No. 76 : suz | 100 | 116 nz |+ 4 
Dark mineral - Nos. 89 and 91 9 | 106 106 0 
NO. 77 105 112 | 116 4 
LNo. 67 | 106 114 113 1 
Naphtha residue, No. 90 1680 | 139 | 137 137 0 a 
- 
Transparent {No.73.. .. . 1710 | 130 im) wm iesr 
mineral (Nos. 71 and 75 1845 | 148 137 143 rp Zz 
No. 70 | 164 | 144 157 9] 
. No. 72 | 156 144 | 141 2 
Dark mineral | XO; 34 | iss | 167 | 162 3 
No. 93 |} suo | 233 | 233 0 
Mixture—dark mineral and vase- | 
line 2 ‘ 0.28500 | 377 | 277 272 2, 
ee 937 | WO 100 | 
Ragosine, No. 68 237 38 43 || Of -- 
{ No. 60 712} 83 | 89 | 94 51 z 
Dark mineral ~ No. 60 837 90 46 WO |- 4| & 
No. 67 1030 103 | 110 Me fT 66re 
| | ‘ = 
| | So 
Transparent mineral, No. 63. 1527] 121 | 118 | 116 |+ 2| 8 
| | Zz 
Dark mineral, No.62 .. .. .. 2765} 162 | 154 | 146 6 


The figures in that table are divided into two groups; 
the first group refers to tests made with the wagon axle. 
and the second to the tests—of which the results are 
given in Tables II. and IIJ.—made with the machine by 
Klein, Schanzline and Boecker—see description later. 
During the tests with the wagon axle, it made at least 
2,500,000 revolutions, the number of tests being 123 ; the 
pressures on the lubricating film were 16.6, 63, 75, and #0 
atmospheres; the surface speed varied from 236 to 
925 mm. per second. 

These facts show plainly that the formule given are 
sufficiently accurate to render possible the solution of 
many questions of great importance concerning mediate 
friction ; but, in order to make their application more 
general, it is necessary to determine the relation between 
the load supported by a shaft and the corresponding 
mediate friction. 

In this connection it is to be noted that, from various 
experiments, it may be admitted that the first fraction 
of equation (6), expressing the coefficient of friction, is 
inversely proportional to the square root of the pressure 
per unit of surface on the lubricating film. 

That is to say, the following equation is sufficiently 

m Ke 


exact :— 
e+ ar a 
( a = Li 


in which the quantity & is a constant, and 
P 
Q 
By means of this equation, and (1), (6), and (9), 
there is obtained 
hv ‘ 


+ k 


'= 


F = — =e (15) 
_evQ*p _ HY Q 
J ~ kP- k os 
u Eak 
tan » ja Hs Q Pp’ 


Numerous experiments have been made with Klein, 
Sehanzline, and Boecker’s machine in order to verify 
equation (15) under very varied conditions. The results 
are given in Table VI. 

In order to determine the value of ¢t’ given in the table, 
experiment No. 20, using olive oil—underlined in the 
table—has been taken as the basis. 

The values of P,, v,, ¢,, and ¢, corresponding to that test, 
were P, = 1000 kil. v, = 1078 mm., ty 14.7 deg., and 
t, = 48.8 deg. Cent. 

The characteristic curves for all the oils tested were 
drawn on the same diagram. and the angle ¢, marked for 
which 


tig) on Eak = 
t,-t, vw, v Q, P, 

The values of tan ¢ for the other tests were found 
from 








tan ¢, = 


u 
tang? = a 
. t-t 


_E4k_ 
yy Q, P 





noting that 
E Ak 
so that 


vy, ‘ Q P; tan ¢, = v4 Q, P tan 9, 


2 
ei * Qe 
Peay 4 — 


vey Q, 
it was thus easy to construct the angle ¢ with the apex 


tan 9 = T tan ¢,, 
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at the point ¢, and one side coincident with the axis of | to the frictional forces for these oils. The values should | total was notably contributed to by one vessel alone—the 


abscissx. 
line at angle @ with the characteristic curve of the o1 
tested determined the value of ¢. 


TABLE VI. 


Temperatures. 

















Kind of oil. & |g je-e 
it~ =7 = “1S 
2 2 S$ be expressed by the equation 
ss m2 bs ak Oo ; ee oer A = 0.001225 + 0.000025 (¢ — ¢,) (16) 
Sperm 500 800 20.2 33.0 32.0 12.8 11.8 1.08 | in which ¢ and ¢, are the temperatures of the bearings 
Olive 500 | 1018 | 20.2 | 46.2 44.7. 26.0 near the oil film and of the air, and that, for a journal 
500 1061 19.0) 41.6 45.2 22.6 | 85 mm. diameter and 160 mm. long, carrying a load of 
Raye 1000 998 20.0 | 50.5 51.2 30.5 | 31.2 | 0.98 3400 kilos., 210 revolutions per minute, and lubricated 
. me SE | EEE ESN SEE) SS | with rape oil, the bearing becomes heated to a tem- 
Dark mineral, No. 36 1600 554 19.8 | 39.0 43.2. 19.2 | 23.4 0.82 | perature of 19.4 deg. when the temperature of the air 
x 2000 | 560 22.0 | 45.1 46.1 23.1 | 24.1 0.96 | is —2deg. 
a ped : oo - ae 3°3 =. aa | Using this last result, the graphical method shows that 
1000 8 54.8 41.3 38.3/1.0s | under conditions identical with those of Mr. Belleroche’s* 
” 4 as 4 a4 oo | experiments, the temperature ought to be 35.5 deg. 
a 1000 53.5 30:7 349/113 | Cent., while Mr. Belleroche found it to be 34.6 deg. 
1000 36.5 12.5 15.8|0.79 |Cent. The difference found by Mr. Belleroche was 
” ae 36.5 11.6 16.0 0.73 | 17.6 deg. Cent., and that found theoretically is 18.5 deg. 
Dark mineral, No. 41 1000 391 15.3. 31.9 35,6 16.6 | 20,3 | 0,s2 | Cent. The agreement is evidently quite satisfactory. 
a 1000 1071 16.3 55.2 62.5 38.9 46.2) 0.84 | These researches prove incontestably that for loaded | 
Transper't mineral, 2000| se | 17.7 | 32.2 | 32.8 re | wagons, lubricated with rape oil, the coefficient of friction 
No. 40 * 2000! 543 1801 43'8 42/4 24.4105 | 18 about 0.005, and that under ordinary conditions of | 
1000 1078 16.0 ‘ 6 38.0} 1.00 |Tailway working it never attains the value 0.025 | 
Olive 1000 1078 14.7. 48.8 48.8 34.1 34.1 1.00 | COMMonly assumed. For sucha coefficient of friction, the 
; 33 a : : | bearings of loaded wagons, running at 40 kilometres— | 
Rape 500 | 280 13.5 20.4 19.5 6.9 6,0/1.15 | 25 miles—per hour, would have a temperature ¢ of 
” i elaaiars (arel es 0.9 | 59 deg. Cent. above that of the atmosphere, which is never 
55 1600 | 1084 15.1 5.2 40.6 | 40.1 1.01 | the case in practice. 
» 1600 1094 16.8 | FS 56.0 41.9) 39.2) 147 The coefficient of friction for half-loaded wagons is | 
” 1000 781 14.4 | 42.3 40.8 27.9 | 26.4 1.05 | about 0.007. 
Transpar't mineral, 1000 548 18.6 36.3 34.8 17.7/16.2 1.09 | It may be found, by simple calculations, that the 
No. 40 1600 1083 16.6 | 53.0 58.5 36.4 41.9 0.87 | work done against friction of the axles of a train and | 
Ree .. aeeo | nem | un:8 | 671 000 | onl len | the mechanism of the engine—not including the sliding 
; ; “| parts—for each 1000 axle-kilometres requires a con- 
Dark mineral, No. 36 2000 285 18.7 33.4 32.0 15.7) 14.3 1.10 | sumption of about 25 kilos. of fuel. The amount of oil 
a osias os 4 =. ip v-3* | used per 1000 axle-kilometres is about 0.7 kilos. 
; “| Using these last figures, which may be corrected in any 
Rape .. 1000 1018 15.1 | 48.6 49.0 33.5 | 33.9 | 0.99 | particular case where more exact data is available, it is 
” _— ae 4 ip S05 iL 2-20.88 | easy to calculate the effects of replacing one oil by 
= , oe PS 4 2.6 15.6 13.8 | 0.99 | another when the characteristic curves of both oils are 
Dark mineral, No. 36 1600 1069 15.5 -57.1 59.3 41.6 | 43.8 9.95 | known. 


An examination of the table proves that the formule 
given above, as weli as the graphical construction, can be 
applied to many questions concerning mediate friction 
which had not previously admitted of solution, in spite 
of their great importance. 

Table VI. as well as Table V. shows that equation (14) 
is sufficiently accurate. It has already bee 


the surface speed v of the journal and the corres 
temperatures ¢ and ¢t, of the oil film and the air. 
The expressions are 


The abscissa of the point of intersection of the 


l 


| then be corrected by means of equation (14). The 


| quantities of fuel wasted in overcoming friction will 
It only 
/remains to take into consideration the price of fuel and 


| evidently be proportional to these numbers. 


| of the different lubricants. 


» | battleship Ajax, whose displacement is 23,000 tons. Last 
| year the March total—60,350 tons—exceeded that of the 
| present year by 8350 tons, while the previous highest totals 
| were 58,470 tons in 1906 and 53,350 tons in 1899. Tho 


| aggregate output for the quarter constitutes, as has been 


These studies, as much theoretical as practical, give, | indicated, a clear record, the figures being 56 vessels of 


useful results. 


|from a practical point of view, many interesting and 


The experiments which I have made prove that, for 


135,100 tons. Last year the output for the corresponding 
period amounted to 126,700 tons, while in 1906 it was 
128,530 tons, this being the next highest figure, but short 


| 


wagon axles with oil boxes, the conductivity of heat 4 may | of the present year’s figure by 6570 tons. 


Suppose, for example, that the graphical method of 
comparing the lubricating qualities of rape oil and 
that under consideration, together with equation (14) if 


will be increased in the same ratio. That is to say, the 


. increased consumption of fuel per 1000 axle-kilometres | 
‘su n said that the | will be 0.1-x 25 
frictional forces F and F’ can be expressed in terms of | egal is 2 
ponding | kilos., 


2.5 kilos. Suppose that the price of 
5f. per ton, the price of rape oil 80f. per 100 
and that of the proposed mineral oil is 20f. per 
| 100 kilos. In this case the extra cost of fuel per 1000 
axle-kilometres will be 6.25 centimes, and the reduction 


ip E 4 (¢—#,) and F’ Eat —6) | in the cost of oil 42 centimes. It therefore follows that 
ie | the substitution of the mineral oil for rape will be very 
i | advantageous. ; : ie 
oe F Example 2.—If for the mineral oil—say similar to No. 
= | 74—the coefficient of friction is 1.67 times that of rape 
tu —t, F | oil—see Table V.—the consumption of fuel per 1000 axle- 


Bearing in mind that, when comparing the frictional forces 
of mineral oils with those of rape oil, the graphical method 





kilometres will be increased by 0.67 x 25 = 16.75 kilos. 
Allowing the same prices for coal, rape, and mineral oil, 


it be necessary, shows that the coefficient of friction for | 
the oil it is desired to introduce is 1.1 times that for | 
rape oil, it is seen at once that the consumption of fuel | 


does not always give results equally satisfactory, and | the increased cost of fuel per 1000 axle-kilometres will 
that the relations between the obs2rved and the calculated | be 42 centimes, which is equal to the reduction of the 


forces are well expressed hy means of equation (14), | cost of the oil, the substitution will therefore make no | 


then, supposing that F is the calculated and F! the 
observed force, 


F _ 1m, 1441 + 69,500 vs. 

F’ n 976 + 100,000 ., 
or 

t—t _ m _ 141 + 69,500 

v —t, n 976 + 100,000 


This equation may be verified by means of Table VI., 
but it is necessary to remember that, on account of the 
varying conditions of the friction surfaces, the equation 
cannot. give results equally exact in all cases. If, instead 
of the particular values of 

=, 

t—t, 
their arithmetic mean for several tests with the same oil 
be used, the two members of the equation will differ less 
as the number of tests is greater. 

For the mineral oils tried it will be found 


Values of | Arithmetic means of 
t-t. 


"ak | 1441 + 69,590 Mop _ my | 
| 976 + 100,000 Moy x | og, 
No. 0.0224 0.93 0.95 
* No. 40 0.0236 0.95 1.01 
No. 46 0.0415 0.84 0.84 


| 


| 
| 


| 
| 


| 
| 


| 
| 
| 


It is therefore evident that the difference between the | 


values of 
phe 
v 


t 


>and ™ 
t, 


nm 


will not be great. 

Passing to the applications of the new theory, one of 
the principal lies in the possibility of choosing a lubricant 
which allows the cost of lubrication and of fuel to be 
reduced to a minimum, # 

To do this the characteristic curves for all the oils to 
be considered must be drawn, the mean temperature of 
the air determined, and that of the lubricating film of 
one of the oils; the point corresponding to the tempera- 
ture of the film is marked on the characteristic curve of 
this oil, and that corresponding to the temperature of 
the air on the axis of temperatures. Finally, a straight 
line is to be drawn through th> two points. The ordi- 


nates of the points of intersection of this last line with 
the characteristic curves of the other oils are proportional 


difference to the total expenses. 

Example 3.—If the price of coal is 40f. per ton, and 
the mineral oil is similar to No. 74—see Tables I. and V. 
—the increase in the cost of fuel will be 67 centimes, and 
the reduction in the cost of oil 42 centimes. It is there- 
fore evident that, in these circumstances, the substitution 
will be very disadvantageous. 

In concluding this article a rule is given for deter- 
mining the lubricating qualities of Bakou—Caucassian-— 
mineral oils. 

Draw the characteristic curves of rape oil and of ,the 
mineral oils to be compared ; on the characteristic curve 
of rape oil determine the point corresponding to a tem- 


perature of 19.4 deg. Cent.; on the axis of temperatures | 


take a point - 2 deg. Cent., and draw a straight line 
through the two points. Then determine the mean 
temperature of the air probable for the case under 
consideration, and on the axis of temperatures mark the 
corresponding point. Draw through this last point a 
second straight line parallel to the one above mentioned, 
and measure the ordinates of the points of intersection 
of this second line with the characteristic curves. The 
ratios of these ordinates for different oils to that for 


rape oil will give the values of n, which must be put | 


into equation (14) in order to determine the corresponding 
values of 7. 





THREE MONTHS OF CLYDE SHIPBUILDING. 


NOTWITHSTANDING the difficulty experienced by many 





| firms in obtaining a sufficiency of workmen in certain 





branches of shipyard operations. and in spite of the dislo- 
cation of general trade and of the delivery of material to 
shipyards caused during the latter half of the period by the 
strike of coal miners, the output of new shipping on the 
Clyde for the first quarter of this year constitutes a very 
decided record. During January the shipping launched 
consisted of 18 vessels of a total tonnage of 39,500 tons ; 
this total being the highest ever recorded for the first month 
of any year, and much higher than the average for that 
period. During February there was a continuation of this 
activity in launching, with the result that 18 vessels aggre- 


Notable contributory items to the quarter’s output were 
'as follows :—Scott’s Shipbuilding and Engineering Com 
pany, Greenock, launched the battleship Ajax, 23,000 tons, 
with turbines of 31,000 shaft horse-power, for the Britis! 
Government, and the twin-screw steamer Letitia, of 9000 

| tons, for the Donaldson Line, Glasgow ; Caird and Co.., 
| Greenock, launched the twin-screw steamer Beltana, 0} 
| 11,000 tons, for the P. and O. Steam Navigation Co.; 
| William Hamilton and Co., Port-Glasgow, the screw 
| steamer Maiden, of 8400 tons, for T. and J. Brocklebank, 
| Liverpool ; Russell and Co., Port-Glasgow, the twin-screw 
| steamer Ajana, of 8500 tons, for Bethell, Gwynn and Co., 
| London, and the screw steamer Vestalia, of 5500 tons, for 
| Gow, Harrison and Co., Glasgow ; Barclay, Curle and Co., 
| Whiteinch, the twin-screw steamer Czar, of 7000 tons, for 
| the Russian East Asiatic Steamship Company, St. Peters 
burg; Charles Connell and Co., Whiteinch, the screw 
steamer Resaldar and the Subadar, each of about 5000 tons, 
for Turner and Co., Liverpool; Alex. Stephen and Sons, 
Linthouse, the screw steamer Mascara, of 4950 tons, for 
Maclay and McIntyre, Glasgow ; and Arch. MeMillan and 
Son, Dumbarton, the screw steamer Cairnhill, of 5000 tons, 
for Macbeth and Co., Glasgow. 

Apart from mere size vessels of spscial character include: 
in the three months’ output were the turbine Channe! 
| steamer Princess Victoria, 1660 tons, built by Wm. Denny 
and Brothers, Dumbarton, for the Portpatrick and Wig 
tonshire Railways; the twin-serew suction dredger 
Oswald and the dredger M.O.P., built by Wm. Simons and 
Co., for the Indian Government and the Argentine Govern 
ment respectively ; the survey steamer H.M.S. Endeavour, 
| built by the Fairfield Shipbuilding Company, for the British 

Government. One other item of specialised character 
| was the palatial steam pleasure yacht Sapphire—one of th« 
largest owned in this country—built by John Brown and 
Co., Clydebank, for the Duke of Bedford, from designs of 
G. L. Watson and Co., Glasgow. 

With regard to fresh contracts booked during the three 
months’ period, decided briskness prevailed in the placing 
of new work during January, and while the same rate of 
activity was not maintained during February, March has 

| seen the booking of a number of highly important con- 
tracts, for naval work especially. Altogether tho shipyards 
and engine shops of the Clyde district are extremely well 
provided, the total amount of tonnage on hand and receatly 
booked being estimated at over 670,000 tons gross—pro!- 
ably the largest amount ever on hand in the district at any 
one time. 

Provided the dislocation and c2ssation brought about 
by the coal strike are not too far-reaching in their effects, 
and the settlement of mining troubles is not followed by 
troubles more intimately connected with shipbuilding 
affairs—which have been pending for some time, such as 
the question of discharge notes, the forty-eight hours’ 
week, and the renewal of the shipyard working agreement 
—1912 in the matter of output should excel all previous 
records in the history of the industry. 

The following is a brief enum?ration of the most import- 
ant contracts booked during the quarter :—First, as to 
naval work. John Brown and Co., Clydebank, are to build ' 
and engine for the British Navy a battle-cruiser of the Lion 
type, which will be the biggest, the fastest, and the most 
powerfully armed vessel of her typ? yet undertaken, and 
| the same firm has been commissioned to manufactur? the 

turbines for one of the two Chilian battleships which are to 
be built by Sir W. G. Armstrong, Whitworth and Co., 
Newcastle-on-Tyne. Of the 20 destroyers included in 
this year’s naval programme, 16 have been placed, and one 
half of that number have been ordered from Clyde firms. 
The Fairfield Shipbuilding and Engineering Company, 
Govan, is to build four, Yarrow and Co., Scotstoun, two, 
and William Denny and Bros., Dumbarton, two. In 
| January Scott’s Shipbuilding and Engin2ering Company, 
| Greenock, was commissioned by the Admiralty to build 
|a submersible boat of the Laurenti typ>, this being tho 
| first contract of the kind to be placed on the Clyde. 

As regards mercantile work, the most important book- 
ings during the quarter are as follow :—Scott’s Shipbuild- 
| ing Company is to build and engine for the Cunard Com- 
| pany two vessels for its fleet of passenger and cargo 
| steamers, 550ft. in length and of 13,000 tons, for Canadian 
| service; the same builders are to build and engine for 
| Alfred Holt and Co., Liverpool, a steamer 420ft in length 
and of 11,000 tons ; William Denny and Bros., Dumbarton, 
| are to build, and Denny and Co. to engine, a steamer of 
| 8500 tons carrying capacity for Patrick Henderson and Co.'s 
| Glasgow, Liverpool, and Rangoon trade ; William Hamil- 
| ton and Co., Port-Glasgow, are to build a steamer of 8500 

tons carrying capacity for Liverpool owners; Robert 
| Duncan and Co., Port-Glasgow, a steamer of about 8000 
| tons capacity for Lang and Fulton, Greenock; Arch. 
| McMillan and Son, Dumbarton, and Wm. Hamilton and 
Co., Port-Glasgow, each a steamer of about 9000 tons for 
the Stoomvaart Maatschappij Nederland, Amsterdam ; 
and the Greenock and Grangemouth Dockyard Company, 
Greenock, two large oil tank steamers, one for Glasgow 
owners and the other for the Deutsch Amerikanische 
Petroleum Company, Hamburg. 


| 
| 
| 
| 
| 


| 
| 
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INDIAN Bripce Contract ror Amertca.—It is stated that 
the contract for the steelwork required by the India-office 
for the new bridge to carry the Oudh and Rohilkhand Railway 
over the river Jumna, near to Hamirpur Station, has recently 
been awarded to the Phoenix Bridge Company, of Phoenixville, 
Pa., U.S. whose tender is understood to have _ been 
263 per cent. lower than that of the lowest British 





gating 43,600 tons were sent afloat ; this total again being 
much above the average for the month. The output for 
March has been maintained at the same high rate, the re- 
turns being 20 vessels of 52,000 tons. In this case the 





* “De l'emploi des hydro-carbures comme lubrifiant dans le matériel 
3. . 


de chemins de fer.” P. 2: 








tender. There will be twelve spans, each 250ft. in length, 
and weighing 315 tons, and the contract will be carried out 
according to the designs and under the direction of Messrs. 
| Rendel and Robertson, of Westminster. This is the most 
important bridge contract placed for any Indian railway with 
American builders during recent years. 
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RAILWAY MATTERS. 


ae Bolivian railways from Oruro to Cochabamba and | 





NOTES AND MEMORANDA. 


A Great deal lately has been accomplished by micro- 


from Rio Mulatos, on the La Paz—Antofagasta line, to | scopic examination of alloys in regard to their defects, 


Potosi, now in course of construction, will be completed | &c. 


and in operation, it is reported, within six months. 

[in an article which recently appeared in the columns of | 
our contemporary, the Electrical Review, it is pointed out 
that the tardy development of main line electric traction | 
in this country is in remarkable contrast with the pro- | 
cress already effected in continental countries. Two | 
causes mainly responsible for foreign progress are: | 
(1) The existence of large waterfalls near or on the routes | 
of the railways provides energy at a cost below the mini- | 
mum attainable in coal-fired generating stations; (2) | 
many of the railways concerned are entirely new lines, so 
that it is a question only of difference in capital costs | 
between steam and electrical systems ; there is, in such a | 
case, no capital to be sunk in conversion. 


Tue lightness of electric locomotives necessitates a 


careful concentration of weight on the driving wheels. | 


his naturally requires the placing of the motors over the 
latter, but it is important that the arrangement adopted 


| is too hard or not. 


In the chemical laboratory of a brass foundry a 
microscope is as indispensable as a Bunsen burner. With 
a microscope the structure can be examined closely and 
the cause of the weakness noted. The microscope will 
show if there has been any segregation unnoticeable by 


| the naked eye ; it also shows the presence of oxide unnotice- 
| able by the eye which would cause the castings to leak, and 


shows the size of the grain, showing whether the metal 
After examination by the microscope 
a weakness can sometimes be remedied without chemical 
analysis. 

A RECENT issue of the Electrical World contains an article 
on the operation of detectors in wireless telegraph service, 
by Messrs. L. H. Harris and J. L. Hogan, jun. The authors 


| discuss the sensitiveness of wireless telegraph contact 


detectors as a function of the contact pressure, and describe 
investigations on loose contact and “ current operated ” 


| detectors. For the former a polished steel sewing needle 
| was used in contact with a pencil of gas carbon, and a 


does not involve the whole motor vibrating with the axles. | 


Chiefly for this reason, gear coupling of motors to the axles. 
and the use of ‘ built-on’’ armatures and 
mounted” fields have given way to the apparently un- 
necessary and artificial method of driving through con- 
necting-rods. The motor is mounted on the main framing, 
and power is transmitted from its shaft to the driving 


‘* frame- | 
comparatively light pressure. For the crystal detectors 


wheeis through a preliminary gear reduction and counter- | 


shaft, if necessary, by connecting-rods. It is not advisable 
to get the centre of gravity of the completed locomotive 
too low, or the rail wear at curves will be very severe. 


By far the heaviest passenger traffic of all stations in | 
the world is carried on at the Gare St. Lazare, Paris, where 
ihe total number of passengers arriving or departing is 
officially set down at nearly 45,000,000 annually ! There 
is nothing approaching this anywhere else. At Waterloo, 
Liverpool-street, and Euston, London—admittedly very 
husy railway termini—35,000,000 would probably be 
the very outside number dealt with in a year; while the 
Waverley Station, Edinburgh, boasts of 16 million pas- | 
sengers. Broad-street Station, Philadelphia, is the largest 
American station with regard to the number of passengers 
it records a year, and also as to the number of trains daily 
arriving or departing. In Canada the Winnipeg Station 
conducts the largest traffic in this way, and probably its 
estimate of 8,000,000 of people passing through each year 
is not excessive, 

ArrEerR nearly 40,000 and 20,000 omnibus-miles respec- 
tively, it has not yet been necessary to take down any bear 
ings on either the Leeds or the Bradford “‘trackless”’ vehicles. 
The high gear ratio of 10 : 1 from the motor shaft to the road 
wheels is obtained by an oil-immersed steel worm driving | 
a phosphor bronze worm wheel, from the extended shaft 
of which a second reduction is obtained by an enclosed 
sprocket and chain drive. With the exception of a twisted 
worm shaft, broken during the recent snowy weather at 
Bradford, there has been no gear trouble reported, but it 
is reported that in both systems considerable difficulty 
has been encountered with the chains. At Leeds the spir- 
ally wound strips forming the roller bushes on the chains 
used have been found to crack after a short time in service, 
and more serious damage then naturally follows. At 
Bradford ~Z,in. roller chains have been employed, and have 
heen too light for the work, so that breakages have been 
very frequent. The remedy is, fortunately, simple, a 
heavier chain being all that is required. 


AN article which appeared in the Electric Railway Journal 
some little time back describes a series of tests carried out 
by the Detroit United Railway to determine the current 
consumption of a single inter-urban motor car, a motor 
car hauling a trailer, and of a two-car multiple unit train. 
A number of charts accompany the article, and from the 
table summarising the tests the following results are 
obtained :—The motor and trailer-car train consumed for 
the motors alone only 60.06 watt-hours per ton-mile, as 
compared with 73.51 watt-hours for the single car and 
68.66 watt-hours for the multiple-unit train. The car 
hauled as a trailer was much heavier than ‘a specially | 
built trailer of the same seating capacity, so that the pos- 
sible saving in energy under normal operating conditions 
should be much larger than appears from the tests. No 
difficulty was experienced in maintaining the schedule 
speed with the trailer car, and it is significant that the 
increase in temperature of the motors on the car hauling 
the trailer was but little more than the increase of tempera- 
ture when operating as a multiple-unit train and was well 
within safe limits for the insulation. The average line 
voltage in all tests was maintained above 430 volts. 

In an article on the subject of ‘‘ Railway Electrifica- 
tion” which recently appeared in the columns of the Elec- 
trical Review the author points out that for short-distance 
lines the direct-current system of operation is economically 
possible, and on’ account of its well-known convenience, 
is usually adopted. Where, however, large amounts 
of energy have to be transmitted over long distances 
high-tension alternating-current distribution becomes 
imperative, and the choice of system is practically con- 
fined to single or three-phase current.~ Single-phase | 
working requires only a single overhead line, and a single | 
how at each collector point, as against three lines and 
triple bows in a three-phase system. Three-phase loco- 
motives have the advantage (where: it may be regarded as 
such) of full draw-bar pull at all speeds. - Three-phase 
motors are essentially constant-speed machines, and hence | 
allow of very high schedule speeds, the huge power re- | 
quired to maintain speed ‘at times being readily provided | 
by the reserve capacity of the generating plant. On the 
other hand, such high, speed is not always desirable on 
heavy routes, and with steady improvements in the single- 
phase traction motor (resembling in its general charac- 
teristics the series direct-current motor), this type is being | 
generally preferred on the Continent. Single-phase 
current at 15,000 volts and 15 cycles per second is practi- 
cally standard on Swiss railways; in Germany, Austria, | 
Hungary, and Norway 10,000 volts 15 cycles single-phase 
supply is common; and the French Chemin de Fer du 
Midi is adopting 12,000 volts 15 cycles single-phase 
current for its electrified section. 


maximum sensitiveness was shown at minimum pressure, 
the sensitiveness growing rapidly to a moderate value with 
a slight increase in pressure, and failing altogether at a 


silicon-brass, tellurium-aluminium and zincite-chaleopy- 
rite were employed, and in each case the maximum sensi- 
tiveness was shown at about 100 grammes pressure, with 
low sensitiveness at low pressures. There is thus a funda- 
mental difference in the method of operation of these two 


| types of detectors. 


| accordingly been conceived. 
| reached the point of producing refined zine in commercial 


A British immigrant to Canada who is taking up a 
farm at Chatham, Ont., proposes to use electricity for the 
cultivation of his produce. The electrical system which 
he is going to put into operation is already producing 
splendid returns, he says, in the South of England and in 
France. Briefly, it is to heat the soil by means of under- 
ground wires. These, carrying electricity and generating 
heat, are laid at 5ft. apart and 1ft. underground, twenty-five 
miles of wire being required for twenty acres of ground. 
The heat thus diffused is carefully regulated, and its effect 


| is to force an astonishing growth of vegetables and fruit. 


It is far more effective for forcing, he declares, than the 


| glass-house system, and invariably enables garden produce 


to be ready for the market from one to three weeks earlier 
than by any other means, ensuring good prices. The cost 
of the electric power is small, and in Ontario, in the regions 
covered by the service of the Hydro-Electric Commission, 
it is no doubt smaller than in most places. 


THE simplest form of pressure gauge is the open mer- 
curial column. This apparatus usually consists of a closed 
iron reservoir partly filled with mercury to which an air 
pump is attached. From the reservoir glass tubes of 


| suitable lengths are fitted up to a height corresponding to 


the pressure required to be recorded. A vertical height 


| of 51ft. is needed for a pressure of 300 Ib. per square inch. 


A tall building is therefore necessary. Mercury columns 
are sometimes fitted up in lift wells for convenience of 
reading the scale alongside the tube. Shallow reservoirs 
of large area and glass tubes of fine bore are desirable, and 
allowance must be made for the fall of the level of mercury 
in the container as the mercury ascends the tube under 
air pressure from the pump. Sometimes a mercury test 
gauge is made in the form of a U-tube, the ascending tube 
being of smaller diameter than the other to which the pump 
is attached. The scale for convenience is fitted to the 
larger tube, as it can then be materially reduced in length 
owing to its larger sectional area. 


THE current issue of Vulcan records two interesting 
breakdowns. One happened to a small vertical boiler 
with three large cross tubes in the fire-box. Opposite 
the top tube was a cleaning door, but the opening was not 
strengthened by a reinforcing ring. The boiler was left 
partially full of water, but with the fires out, in frosty 
weather. The water froze, and the expansion being very 
marked in the direction of the cross tubes stressed the 
boiler round the cleaning door opposite the top tube until 
the plate fractured. Apart from the weakness in the 
design due to the absence of a strengthening ring, this 
failure indicates the error of leaving water and no fire in 
the boiler in frosty weather. The other failure happened 
to a Diesel oi] engine. The engine had four cylinders and 
as many cranks. One piston seized, but the fly-wheel 
momentum continued to turn the shaft. As a result the 
cap bolts of the held connecting-rod broke, the connecting- 
rod was badly bent, the crank shaft twisted bodily through 
about 15 deg., and much minor damage was done. The 
seizure of the piston has not been fully explained, but there 


| seems little doubt that it was due to overheating from some 


cause or other. 


H.M. Vicr-Consut at Osaka states that, although 
zine ore is mined in many localities within the Japanese 


' Empire, it has hitherto been found impossible to attempt 


to refine it on a commercial scale in the country, owing 
to the difficulties of the process. Chief among these is 
the high temperature required and the inability of Japanese 
furnace makers to construct furnaces capable of with- 
standing this temperature for the prolonged period neces- 
sary, owing to the lack of sufficiently fire-resisting material. 
Consequently, the greater part of the zine ore produced 


|in Japan has been exported, chiefly to Belgium. The 
exports amounted to 22,151 tons in 1910, and 22,735 tons 


in 1911. The demand for refined zinc in the shape of 


| blocks, plates, sheets, and ingots has, on the other hand, 


been entirely supplied by imports, which amounted to 


| 10,341 tons in 1910, and 11,408 tons, valued at £315,000, 


in 1911. Within the last year or two, however, improved 
processes have been invented for the refining of zine ore, 
among them one discovered in Japan by which the tem- 


| perature is materially reduced and the period for which 
| the ore is exposed to intense heat shortened by several 


Several projects for refining zinc in Japan have 


hours. 
None of them has so far 


quantities, but the enterprises are backed by firms of the 


| highest repute in Japanese manufacturing and commercial 


circles, and there is ample capital behind them to ensure 
that no efforts will be spared to make the zinc-refining 


| industry an important one in Japan. 








MISCELLANEA. 





THE Government peat industry in Ontario, states 
Electrical Engineering, has been so successful that the 
associated manufacturers have decided to spend over 
£11,000 in improving the peat machines, which will have 
a capacity of 60 to 80 tons per day, as compared with the 
30-ton machines originally used by the Government. 
A thousand tons of peat recently sold at 15s. per ton. 
Further developments in the United States, especially for 
producer gas plants, are reported. 


TuE Indian Textile Journal recently contained an inter- 
esting article on the irregular driving of cotton machinery, 
and the marked advantages resulting from the individual 
electric drive. The trouble is attributed to the variations 
in the torsion angle of shafts, and to the use of inferior 
leather belting, which is said to be a common fault in 
Indian mills. Data are quoted from Lancashire practice 
showing that the electric individual drive increased the 
output of looms by 10 per cent. above that of looms driven 
from shafting, in spite of the fact that the latter was elec- 
trically driven. There is also a saving of 10 per cent. in 
power, and various other economies. 


WRITING on Belgian metallurgy, Baron de Laveleye 
relates some interesting anecdotes of the origin of the iron 
industry and cutlery manufacture in England. It was 
Godefroid Box, of Liége, who built at Dartford, in 1580, 
the first foundry in England, a fact which is the more note- 
worthy as it is generally considered that the Belgian 
iron industry is of British importation—the Cockerills 
being the pioneers. The manufacture of pocket-knives 
was also introduced into Sheffield in 1650 by Belgian 
workmen from the Walloon district. These knives are 
still known as “ Joctelegs,” a corruption of Jacques de 
Liége, and Robert Burns somewhere writes of a “ faulding 
(folding) jocteleg.” In Yorkshire largé folding pocket-knives 
are still sometimes called “‘ Jack-a-legs knife.”’ Finally, 
when Ralph Hogg first made gun barrels in his ironworks 
in Sussex, in 1543, he employed a Belgian gunsmith, 
Pierre Van Collet, to make the ammunition. 


Amona the best methods employed for explosive tillage, 
according to the Chemical Trades Journal, is that of sub 
soiling with dynamite. The results of experiments have 
been remarkable, and as to the extra cost, it is estimated 
that this is recoverable within the first year of the adoption 
of the system by the increased yield which is secured. 
It is pointed out by experts that the reason why deep 
tillage or subsoil ploughing is desirable is that all the soil 
below the bottom of the ordinary plough rut is still in 
its primeval condition. It has never been disturbed 
and analyses of soils to a depth of 20ft. show that on an 
average acre there are tons of plant foods which become 
available only when the roots can penetrate them, or 
when ascending moisture brings them up to the roots 
that cannot get down. The only difficulty in connection 
with the adoption of dynamite for this purpose seems to 
be the fear that some farmers entertain about using the 
explosive. 

AN interesting illustration appearing in the current 
issue of the Vulcan shows a breakdown which occurred 
recently to a 100 horse-power electric motor. This 
machine, which worked on a _ 220-volt circuit 
running at 600 revolutions per minute, was of the 
open type, fitted with interpoles. The breakdown 
occurred to the shunt circuit, probably at the field regulat- 
ing switch, with the result that the machine lost its excita- 
tion and the motor ran at an excessive speed. Before it 
could be stopped the band at the coupling end broke, 
and the centrifugal force caused the armature wires to 
fly outwards and to foul the field coils, with the result that 
both armature and field coils have had to be completely 
re-wound. The high speed was only maintained for a 
few moments, but during that time the damage was done, 
and the fouling of the armature wires on the fields acted 
as a brake, and caused not only the core plates to be 
twisted on the spider, but the shaft itself to be bent. 


AccorDING to the twenty-ninth annual report of the 
Comptroller-General of Patents, Designs, and = rade 
Marks, just issued for 1911, the total number of applica- 
tions for patents last year fell from 30,388 in 1910 to 
29,353, a decrease of 1035, or 3-4 per cent. The number 
of complete specifications received was 18,662, or 443 less 
than in 1910, and 17,164 patents were sealed, or 895 more 
than in the previous year. As regards designs, 41,581 
were registered, as against 32,212 in 1910, while 4868 
trade marks were registered as compared with 5722. 
From an interesting analysis of the general trend of inven- 
tion during the past year given in the report, pride of 
place among the new patents was apparently taken 
by problems of locomotion, and the internal combustion 
engine was greatly in evidence. The attention of inventors 
was largely devoted to motors of the revolving cylinder 
and the so-called ‘‘ valveless ”’ types, while variable speed 
gearing, clutches, and self-starting mechanism were all 
represented. New forms of wheels for vehicles were also 
a prolific source of invention. 


Tue Ohio River discharge, according to the United 
States Geological Survey, averages about 300,000 cubic 
feet per second, which is much more than the discharge 
of St. Lawrence River at Ogdensburg, New York, although 
the drainage area of the St. Lawrence is nearly twice 
that of the Ohio. The maximum flow of the Ohio is 
approximately 1,500,000 cubic feet per second—about 
thirty times the low-water flow. A comparison of records 
of flow of Ohio River with those of the upper Mississippi 
and Missouri shows that, although its drainage area is 
but one-third that of thecombined Mississippi and Missouri, 
its mean and low-water flow is 1-3 times as great as their 
combined flow, and its maximum flow is 1-5 times as great. 
This fact is accounted for by the greater rainfall in the 
Ohio basin and by the general character of the region. 
The Ohio basin affords many opportunities for storage, 
especially on the southern tributaries. From topographic 
maps of the Geological Survey covering part of the drainage 
area of the Ohio a large number of reservoir sites have 
been found, some of them of enormous capacity. The 
magnitude of such a flow as that of the Ohio may perhaps 
be better appreciated if it is stated that a discharge 
of 300,000 cubic feet per second would in one day cover 
595,000 acres to a depth of lft. 
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MEETINGS NEXT WEEK. 


(See ‘* Forthcoming Engagements,” page 365.) 








DEATH. 


On the 30th ult., at Ely, George CARMICHAEL, C.E., aged 69 years. 
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Superheat and the Marine Engineer. 


THOSE who listened to the excellent, though abbre- 
viated, discussion which followed Mr. Harold Yarrow’s 
paper on “ Tests of a Marine Boiler Fitted with a 
Superheater,” cannot have left John-street without 


feeling that after some forty years of adversity | 


superheating at sea is at length coming by its own. 


Various points were discussed, various items criti- | 


cised, but, saving the historical reminiscences of 


| Mr. Harding, not a word was said against the use of 
superheat at sea, and a great deal was said in its | 
To what extent this change of attitude is | 


favour. 
due to the turbine, we shall not attempt to estimate, 


but we may say with safety that were the reciprocat- | 


ing engine alone to be considered, the prospects of 
marine superheating would certainly be far less 
bright than they now are. The reciprocating engine 
will probably for a long time to come employ saturated 
steam, whereas it is the opinion of many leading engi- 
neers that in the near future superheat will be used 


|in all turbine-driven vessels, whilst the combined 


system will continue to present peculiarities which 
will have to be settled by the circumstances of each 
case. 


Of the over-all economy that is secured by super- | 
heating, either in turbines or piston engines, there | 


san no longer be any doubt. Mr. Harold Yarrow 
gave a very striking case which, owing to the absolute 
identity of conditions, is more convincing than those 
generally brought forward. In our issue of Novem- 
ber 18th, 1910, we gave particulars of the improve- 
ment effected in a vessel called the Luque by the 
introduction of superheated steam. But 
instance, as in others, various other changes were 
made at the same time that superheating was adopted, 
so that it was difficult to say how much was due to 
this and how much to that. In Mr. Yarrow’s case 
there was no change in anything. The boiler, of 
the ordinary Yarrow type with a superheater in one 
wing, was so arranged that either half could be used 


for the generation of steam, whilst the other was | 


almost idle, only the inner rows of tubes which 
received the radiant heat of the fire being effective. 
The vessel was first run with the superheater half 


_of the boiler in action, a fixed consumption of oil 
was burned and the speed attained was fifteen knots. | 
Then under precisely similar conditions the quantity | 


of oil and duration of the test remaining the same, 
another run was made with the superheater half of 


| the boiler cut out and the saturated side alone used. 
| The speed immediately dropped to thirteen knots. This 
| practical test will be more convincing to the bulk of 
| marine engineers than tables of figures and diagrams, 


but for those who want precise details, Mr. Yarrow has 
provided the tabulated results of two somewhat simi- 
lar trials and an instructive diagram. The latter is 
worthy of some study, for it is probably the first of its 
kind. It shows the fall of temperature of the flue gases 
as they pass step by step through successive rows of 
tubes, and was obtained by taking the means of 
The accuracy 


|with which the points fall on a regular curve 
remarkable. The curves, it is at least in- 


teresting to notice, are very nearly arcs of circles. 
It will be noticed, too, in the case of the lower trace 


that, excluding the natural drop at the feed heater, | 


the curve is turning off rapidly towards the horizon- 
tal, a.condition which would, of course, be reached 
when the temperature of the flame was the same 
as the temperature of the steam. So closely is 
it approached in this case that it becomes obvious 


0 the name and address of the writer, | 
publication, but as a proof of good faith. No notice | 
SJ g 


in that | 


[that the last row of tubes are capable of effect- 
ing very little evaporation, and the wisdom of 
using them for feed heating is graphically demon- 
strated. At the same time, we must not fail to 
notice that there is little or no heat available for the 
superheater, and the reason for reducing the number 
of flue tubes on the superheater side of the boiler, 
/as shown in the diagrams, clear as it was before, 
is enforced. Passing to the other end of the diagram 
we have a question to put. Presuming that the com- 
bustion in both cases was as perfect as it could be, 
and that there was no excess of air, should not the 
first reading be the same in both cases? It is, we 
| presume, intended to indicate the temperature of 
the furnace gases, and it is obvious that the tempera- 
| ture of combustion is constant whether the amount 
of oil consumed be great or small. One answer to 
this question suggests itself. It is that the first 
pyrometer was placed close to the tubes and the 
temperature gradient had already become partially 
effective ; that is to say, the gases were partly cooled 
before ever they got to the tubes. If this is so, by 
continuing the curves upwards a point should be 
reached where they cross, and that point would 
indicate both the actual temperature of the furnace 
gases and the position, relatively to the tubes, where 
it was first met. But we must not dwell longer on 
this diagram, interesting as it is. Of the practical 
questions which face the engineer using superheat 
some belong exclusively to the reciprocating and 
some to the turbine. In the latter, probably, the 
greatest is distortion of the casing. Sir Charles 
Parsons attributed this to growth of cast iron at a 
| temperature of 500 deg. Fah. or so. We fancy this 
growth only occurs from repeated heatings and 
| coolings and not from a constant heat, as Sir Charles 
implied. It would therefore be but slow in a 
marine turbine where one temperature is retained 
| frequently for many weeks at a time, but since, in 
any case, it would ultimately occur it is something 
to be fought against. An easy and effective plan 
is to use an impulse wheel, where distortion is of 
comparatively small importance for the first stage, 
/and reaction wheels for the remainder, which would, 
| of course, be working at saturated temperatures 
jonly. A problem of another kind which the marine 
| engineer has to face is his auxiliaries. The time has 
not yet come when reciprocating steam engines can 
be given up, and such engines are not suitable for 
superheated steam, since they cannot be lubricated 
in superheater fashion. But since, instead of ex- 
hausting direct to the condenser, the drying effect 
of which upon the walls is well known, it is the 
custom to let such engines exhaust into the turbine, 
there is no drying of the walls, and hence the auxi- 
liaries may be worked, at any rate, with moderate 
superheat. 

There is a great deal more to be said about Mr. 
Yarrow’s thoroughly practical paper, but we must 
not burden our readers with it now. The paper 
will, as it deserves, be widely read, for it keeps up 
the tradition of the house of Yarrow for sound common 
sense and direct applicability to actual engineering 
practice. It savours all over of the workshop and 
not of the schools. It will lead, we believe, to the 
| much wider adoption of superheating at sea, at least 
| where turbines are used. At first we may look 
| forward to moderate heats being used, but by degrees, 
as acquaintance with the system is bettered, there is 
| no reason why temperatures of 180 to 200 deg. Fah., 
| as used on land, should not be adopted. A prejudice 
| has to be lived down, but once it is killed progress will 
| be rapid. 





| 
The Coal Strike and the Trades Disputes Act. 


| Tur industrial calamity which is but now being 
lifted fromthe country not unnaturally turns public 
‘attention to the question of responsibility, and 
| when it comes to an end, as we are justified in 
|expecting in a few weeks at latest, an effort 
| will be made on all sides to see what means can 
| be devised for preventing its repetition. In many 
icircles the blame for the strike is without hesi- 
| tation ascribed to the Trades Disputes Act, 1906, and 
| to those who passed it. This, however, is an ascrip- 
| tion which should not be lightly made. Long before 
| the famous measure of 1906 was drafted or even thought 
of, a strike was perfectly lawful. It was competent 
| for every man to refuse to work except for a certain 
| wage. It was legitimate for a number of men to 
| agree not to work for a particular employer unless the 
/hours or other conditions of labour were modified. 
The Trades Disputes Act of 1906 had no effect upon 
such agreements, and up to the present the miners 
| who are waging war upon their employers, and inci- 
| dentally upon the public, have committed few breaches 
of the law, written or unwritten. 

Let us glance at the famous Taff Vale Railway case, 
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which was the fons et origo of the Trades Disputes 
Act. It was there decided that a trade union could be 
sued either in its registered name or by its proper 
officers. The questions addressed to the jury indi- 
cated that illegal acts were alleged against the officials 
of a union. The ultimate judgment of the court 
proved that the union as a body could be made res- 
ponsible for those acts, that its funds could be attached 
to make good that damage, but it went no further 
than this. Here are the questions and answers :— 
Q. 1.—Did the three defendants conspire together 
to molest and injure the plaintiffs in their business by 
unlawful means? A. 1.—Yes. Q.2.—Did the de- 
fendants or either and which of them unlawfully 
persuade the men whose notices had not expired to 
break their contracts? A. 2.—yYes, all of them. 
Q. 3.—Did they or either and which of them 
authorise and assist in carrying out the strike by 
unlawful means? <A. 3.—Yes, all of them. Had the 
Act of 1906 then been in force these answers would 
have afforded no ground for a judgment in favour of the 
plaintiff company. It will be seen that the founda- 
. tion of the action was not a mere agreement to induce 
others to abstain from working, but an agreement to 
induce them to break their contracts of employment. 
The fact that the Trades Disputes Act has little or 
nothing to do with the coal strike is emphasised 
by the consideration of a Bill which has been drafted 
by several members of the House of Commons having 
for its object the repeal of that measure. This Bill 
provides by Clause 1 that: ‘‘ Nothing contained in 


the Trades Disputes Act, 1906, Secs. 1 and 3 or either | 


of them, shall be deemed to have removed or have 
affected, modified, altered, or curtailed the liability 
of any corporate body, or of any person or persons, 
to be sued or otherwise proceeded against in respect 
of the creation or commission of a public or private 
nuisance, or in respect of the tortious procurement of 
a breach of contract of employment, or in respect of 
an unreasonable or oppressive interference with the 
trade, business, or means of livelihood of any other 
person or in respect of any other conduct unlawful 
at common law or by virtue of any statute now in 
force.” It is difficult to see how, if this clause were 
part of the law of the land, a strike which has been 
carried out by universal agreement and by means 
which do not involve the exercise of physical or moral 
intimidation, could be checked by any process known 
to our legal tribunals. The following summary of the 
common law, which is to be found in a recent work on 
‘The Legal Position of Trades Unions,” by Messrs. 
Schloesser and Clark, appears to summarise the 
existing law independently of the Trades Disputes 
Act: * It is unlawful at common law by illegal means 
to prevent persons from entering into contracts as to 
the employment of labour or capital if there be no 
sufficient justification for such prevention. Everyone 
has the right to employ his labour or capital as he will ; 
he may earn his own living in his own way. Illegal 
means include any acts of violence or threats of vio- 
lence, and may include moral intimidation by exer- 
cise of the pressure of numbers, as, where a person, 
controlling the conduct of many in order indirectly to 
intimidate A, prevents them from working for B, 
thereby exercising pressure upon A ; or illegal means 
may take the form of publishing a ‘ black list’ con- 
taining the names of recalcitrant men, thus prevent- 
ing them from being employed.” It is sufficient to 
say that with regard to the present dispute there is 
no evidence of the commission of any of the acts which 
are illegal according to the above statement of the law. 

It would seem that in order to prevent the recur- 
rence of disasters similar to that which has overtaken 
the country at the present time we must seek further 
legislation and other means of preserving order. In 
other countries strikes which affect the supply of the 
necessities of life are roundly declared to be illegal, 
and although it is impossible to enforce penalties, 
yet it does seem that some almost indefinable 
virtue for the checking of strikes does rest in the 
mere fact of declaring them against the law. One 
of the few attempts—we might almost say the 
only attempt—to protect the English public against 
any attack upon a necessity of life is to be found in 
the Gasworks Clauses Act, which provides that an 
offence is committed when a person employed by a 
municipal authority or company or contractor sup- 
plying gas breaks a contract of service with that 
authority or company or contractor, knowing, or 
having reasonable cause to believe, that the probable 
consequences of his so doing either alone or in com- 
bination with others will be to deprive the inhabitants 
wholly or partly or to a great extent of their supply 
of gas. At its best this statute protects the com- 


munity from the consequences of breaches of contract ; 
it does not render a strike of gasworkers illegal, nor 
does it prevent the man who is employed to charge 
retorts from terminating his contract of service by 
notice in the usual way. 


Not only has the principle 


here outlined in the case of gas never been extended, 
but we seem to have advanced in a r2trograde direc- 
tion by the passing of the Trades Disputes Act. 
Indeed, the problem which now confronts responsible 
Ministers is one which might well dismay the most 
skilful statesman, and it will take all the ingenuity 
and all the statesmanship of both sides of both 
Houses to devise legislation which will effectually 
prevent strikes. But whilst strikes themselves can 
with difficulty be prevented, it should not be an 
impossible task for legislation to put more constraint 
on picketting, so that those who desire to work may 
be able to do so. In this direction at least success 


might be hoped for. 





Amendment of the Light Railways Act. 


THE fact that a Bill has now been introduced by the 
President of the Board of Trade to amend the Light 
Railways Act, 1896, may be said to represent to some 


gestions which have been made by the Light Railway 
Commissioners for a number of years past as to the 
necessity for reform so as to facilitate the construc- 
tion of light railways throughout the country. When 
| the Act had been in operation for the first ten years 
the Commissioners drew attention to the large 
diminution in the number of applications for light 
railway Orders as compared with the early years, 
and to the circumstance that scarcely one-third 
of the mileage then sanctioned had actually been 
opened for traffic. 
light railways then in service was much less in pro- 
portion to the mileage authorised in the case of line 
constructed on private land than in that of lines 
more of the nature of tramways. The reduction in 
the number of new schemes was due to the various 
difficulties met with, especially that incidental to 
the raising of the capital needed for light railways 


with the aid of the State and of the local authorities. 
Three years later the Commissioners, in pointing out 
the lapse of the powers under many Orders which 
had not been exercised, again remarked that the 
principal obstacle in proceeding with schemes had 
been found in matters of finance, whilst, at the same 
time. the failure to carry out projects had the effect 
of deterring other proposals. A further instance is 
afforded by the last report of the Commissioners, 
who express the opinion that the chief reason for the 
absence of the construction of lines in country dis- 
tricts and the notable decrease in the number of 
schemes for new lines is to be found in the fact that 
in its present form the Act does not adequately 
secure the essential conditions of cheap capital, 
cheap construction, and cheap working. The annual 
reports in recent years have also intimated that an 
amendment of the Act is necessary, and have sug- 
gested a reconsideration of the conditions under which 
financial or other assistance should be granted to 
lines by the State and by the local authorities, and 
by those more directly or indirectly benefited in 
each case. 

The advent of the trolley omnibus, combined with, 
as it would appear, the several representations made 
by the Light Railway Commissioners, seems at last 
to have prevailed upon the Board of Trade to prepare 
the Bill for the amendment of the Act of 1896. 
The Bill provides that if an Order is not confirmed 
by the Board of Trade on the ground that the pro- 
posals ought to be submitted to Parliament, the 
Board may, if thought desirable, introduce a Bill to 
confirm the Order, and if a petition is presented 
against it, the Bill may be referred to a committee, 
and the petitioner allowed to appear and oppose 
as in the case of private Bills. It is proposed to 
authorise the Commissioners to grant Orders for 
trackless trolley lines, which are to be considered as 
light railways under the Act of 1896 and any Act 
which may amend it. The third clause of the Bill 
contemplates the augmentation from £250,000 to 
£750,000 of the limit of the amount which the Treasury 
may expend for the purpose of special advances under 
the existing Act, whilst the sixth clause deals with 
the power of local authorities to guarantee interest 
on the capital expended by light railway undertakings. 
It is intended, for instance, to authorise a county, 
borough, or district council to guarantee the pay- 
ment of interest or dividends on the loan or share 
capital of a light railway company, and the payment 
of any amount by which the receipts from the under- 
taking are insufficient for the purpose of providing 
| the sums required for the maintenance and working 
| of the light railway when constructed. The question 
of a light railway which under any particular Order 
may be purchased by the local authority also receives 
consideration, especially in instances where portions 
of the line are situated in the areas of other local or 
road authorities. If an application is made by the 





extent a tardy recognition of the justness of the sug- | 


Not only so, but the mileage of | 


on private land, even when part of it was provided | 


— 


latter for an amending Order, it is proposed that 
the amending Order may determine or vary the 
authorities by whom the railway may be acquired, 
and may provide for the maintenance, management, 
and working of the line. But the provisions of the 
original Order relating to the periods within which 
the right of acquiring the railway must be exercised, 
and to the basis on which the purchase money 
is to be assessed, are not to be altered by the amend- 
ing Order without the consent of the owners of the 
railway. The Bill further stipulates that any matters 
which have to be determined by arbitration shall be 
settled by the Light Railway Commissioners ag 
arbitrators if the parties make a joint application 
to the Commissioners for the purpose ; and where the 
Board of Trade has power under any Order to appoint 
an arbitrator, the Board may appoint the Commis- 
sioners to be arbitrators. 

It is quite possible that in the event of the Bill 
becoming law in its present form it may impart some 
| stimulus to the construction of light railways, par- 
| ticularly as the limit of the Treasury grants is proposed 
|to be increased threefold, and as the expression 
|“ light railway” is to be construed as including 
the trackless trolley system. It would therefore 
| be open to the promoters of lines of the latter class 
to seek powers by means of light railway (Orders, 
instead of proceeding by the more expensive method 
|of presenting a private Bill. But, even under this 
procedure, and failing the confirmation of an Order 
by the Board of Trade, the question would have to 
go before a Parliamentary Committee in the event of 
the presentation of a petition in opposition to the 
scheme. Indeed, the Bill does not carry us very far 
in respect of the amendment of the existing Act ina 
direction that is calculated to stimulate private 
enterprise on a large scale. On the one hand, the 
Bill makes no provision for dealing with a scheme 
| extending over the area of several local authorities, 
| the opposition of one of which would probably wreck 








the whole of the project for a through means of 
|/communication. It does not bring neighbouring 
| local authorities closer together, and the conflicting 
| interests of Brighton and Hove Corporations, which 
| have just occupied the attention of the Parliamentary 
|Committee, represent an instance of the mutual lack 
of consideration on the part of adjoining authorities. 
Nor does the Bill bring private enterprise into more 
intimate association with the local authorities. It is 
true that the latter are to be authorised to guarantee 
the payment of interest on the capital of a light rail- 
way company, and to make good certain deficits 
in the receipts. But where are the local authorities 
which will assume such obligations? As a rule, the 
local authorities, instead of giving anything, expect 
some important consideration from private" enter- 
prise as a condition of the conferring of rights of user 
of streets and roads, whilst, at the same time, the Bill 
omits to meet the implied veto over schemes which 
local authorities appear to possess also in relation to 
light railways. The Bill as a whole is disappointing. 
although it could still be amended so as to give really 
good assistance to light railway enterprise in general. 


The Coal Strike. 


THE strike which started as a national one seems 
to be ending district by district, just as the union 
funds run out first in one county and then in another. 
Thus the Minimum Wage Bill and the farcical ballot 
upon it have done little more for an early, com- 
plete settlement than did the long-drawn-out con- 
ferences. While leaders, owners, and Government 
have engaged in fruitless discussions time has slowly 
and surely done its work. The men have had their 
long-talked-of national strike, and while their 
resources held out conferences, concessions, Bills, 
ballots were all alike unavailing. Many months ago 
we prepared our readers for what was coming when 
other journals were crying peace. At last peace 1s 
in sight. For all practical purposes the fight is over. 
in spite of the brave show of continued resistance 
to the inevitable in districts where the funds are 
not yet exhausted, and where hard-headedness 1s 
proverbial. Trouble may break out again, but for 
the moment the national strike is discredited. 
That is a distinct gain. Another admirable feature 
is the splendid behaviour of the strikers in most dis- 
tricts. It is also satisfactory to note that not only the 
older leaders, but even some of the younger fire- 
brands, put a generous interpretation upon the new 
Act, assuring the men that they have technically 
won that which they struck for—the principle of 
the minimum wage—and, in addition, the establish- 
ment of impartial tribunals for the fixing »nd 
regulating of the minimum. If the bulk of the 
men will accept that view, and consent to make the 
best of the new conditions, being more careful t!an 
hitherto in the choice of some of their representa- 
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tives, and if*the coalowners will—as we know they 
_treat the men and their Jeaders in a generous 
spirit, letting by-gones be by-gones, the new joint 
board machinery may operate with something 
appr’ aching smoothness. But we are not very 
sanguine. We fear the men will expect too much. 
They have been led to believe that their industry is 
well able to afford considerably higher wages, and 
while that belief is entertained there can be no per- 
manent peace. The men have so long been fed with 
quack nostrums and distorted figures that nothing 
less than a complete change of diet—a dict of solid 
facts and sober truths—can bring them back to a 
healthy frame of mind. Leaders, owners, and joint 
boards have got no light task on hand. 


will— 
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a very considerable fleet in the Black Sea. These 
ships may no doubt be projected, but it is quite 
another matter how many of them stand the remotest 
chance of being built ! 

The only other item of particular interest is a 
reference to sixteen Dutch monitors intended for 
service in inland waters, with a displacement of 
540 tons, 2in. armour, and an armament of four 
4-1 guns, to be propelled by internal combustion 
engines at a speed of 15 knots. He states that three 
of these are actually being built, but does not give 
his authority. We have heard of these gunboats 
before, but rather fancy that, like the new Swedish 
battleship, they are still only on paper. 

The ‘“ Taschenbuch”’ for 1912 suffers, as hinted 
above, from its usual defect—namely, its absurd and 
melodramatic silence concerning details of new German 
ships—the items regarding such being represented by a 
series of blanks. From the British standpoint it there- 
fore becomes well nigh valueless. To be sure, it gives 
us the names of two German ships which are as yet 
unlaunched, the Konig Albert and the Prinzregent 
Luitpold, and so names all the new “ Kaiser ”’ class, 
but these names were already known over here. 


the book contains, and also a large amount of 
detailed information relating to them. 

Still, we have to remember that the author is an 
engineer who has had a wide central station experi- 
ence, and much of what he has to say is no doubt 
based on practical experience, and this, of course, 
is important. We appreciate the fact that Mr. Snell 
does not claim originality, but, at the same time, 
we consider that an endeavour should have been made 
to provide the reader with pictures which are less 
familiar, and more information of a kind which will 
assist him in overcoming the difficulties which arise 
when designing central stations. 

To our mind the author has acted unwisely in 
including a chapter on hydraulic power stations, and 
particularly in view of the fact that a good deal 
more remains to be said about stations in which 
steam, oil, and gas engines are used. In the first 
place, the design of hydro generating plants does not 
appeal very much to engineers in this country, 
and, secondly, some very good books on this subject 
have been written. Moreover, the subject of the 





The book is not edited with quite the usual care. | 
For example, the Brazilian Rio de Janeiro is still | 
credited with being of 32,000 tons and carrying | 
twelve 14in. guns, whereas it was over six months | 
ago that the Brazilian President stated, in an official | suggest that Mr. Snell might have done something in 


communication, that it had been decided not to con- 
tinue that design, but to build the ship more or Jess as a 


| 


design of such stations is a very wide one, and it is 


| impossible to do justice to it in a single chapter. 


On the whole the mechanical side of central station 
design has received better treatment than the electrical 
side, and much might be added to the latter section 
with advantage. In this connection we venture to 


the way of giving particulars of the air filters which 
are now commonly used for filtering the air used for 





Verlag. | 
Tue books before us are the two annuals of France | 
and Germany which take the place in those countries | 
of such works as “ Brassey” and ‘‘ Jane’ in ours. | 


The 1912 edition of ‘‘ Les Flottes de Combat, 


which is corrected up to November 15th, 1911, is | the British Navy, which has the appearance of having 
The author, | been minutely revised, and care is taken to include | more or less original. 


an improvement on previous issues. 


9 | 


slightly enlarged sister of the Minas Geraes class. This | ventilating electrical 
| carelessness does not, however, affect the section on | published about these, and here the author has 


machines. Little has been 


|missed the chance of putting forward something 


Some particulars concerning 


who is an officer of the French navy, has an extremely | all available details, even down to a statement that | the construction and dimensions of filters for a given 
interesting preface, in which, among others, the fol-| the range of our 2lin. torpedoes is 6400 m., and of | duty would no doubt be appreciated by those who 


lowing points are made :— 


According to the author, Germany, the United | navy is held to be the most interesting for German | 


our 18in., 3600 m.! 


States, Italy and Austria are already thinking of guns | readers. 


of l6in. or thereabouts. 


committal attitude. 


But France, owing to a} 
Japanese statement that 12in. suffices, adopts a non-|of the ‘“ Hiyei”’ class, and presumably of the} 
It is interesting to note that | Kongo, 
he thinks the same dbout turbines, which, in his | Hiyei is represented as closely resembling what | 


A plan is given of the Japanese battle-cruisers 


although her name is_ omitted. 


view “‘ seemed to have passed their maximum point ** | over here is the supposed design of our Queen Mary, 
—the United States being by way of returning to/ that is to say, with four turrets in the centre line, 


reciprocating engines, and this country seeking the | arranged more or less as in the South Carolina. 


There 


gas-engined warship. Attention is drawn to the fact | is an interesting photograph of the Russian Emperor 


that Russia, in her new projects, is now tending to- | Paul, carrying two imitations of the American | 


wards the ‘ battle-cruiser,” which only England, 
Germany and Japan have so far adopted. He 
considers that the Scout, of 3000 tons or thereabouts, 


has proved a failure; and that the 5000-ton Scout | 


promises to be the protected ship of the future. 

In destroyers, we, he thinks, are gradually 
returning to the idea embodied in the Swift—in a 
word, reaching very nearly 2000 tons. 
submarines, he notes that these are getting 
larger so far as this country is concerned; ‘‘ Ger- 
many works in silence, Italy and the United States 
still concentrate upon small defensive submarines.” 
In conclusion, he 


As regards | 


hints that Sir William White’s | 


recent paper about smaller battleships was merely | 
a British plot to induce foreigners to build smaller | 


ships—emphasising this by our own ever increasing 
displacements. 
reference to La Fontaine’s fable about the fox without 


| basket-work masts, otherwise there is nothing of 
| much interest in this section. 

| Silhouettes of British ships would look less inac- 
curate if the majority of them were not represented 
as still carrying the wireless gaffs and mastheaded 
| semaphores of five or six years ago. If the German 


navy relies upon these for recognising British ships, | 


it is likely to make many mistakes in identification ! 

Towards the end of the book there is one of the 
usual diagrams showing how in battleships the 
German navy occupies third place, and even so, 
falls only slightly ahead of France, while in armoured 
cruisers it occupies fifth place. This may be correct 
enough by the method of computation adopted ; 


but it certainly gives an unduly modest idea of the | 


| fighting strength of the German navy. 


He finally concludes with an abstruse | 


a tail, the gist of his remarks being that though | 


every big battleship is more or less at the mercy 
of the torpedo or mine, nobody likes to play the 
r‘le of the fox in the fable, and so waits for his neigh- 
bour to reduce displacements, which, hence, in his 
view must increase, whatever may be said. 

The most interesting part of the book is, of 
course, that dealing with the German navy. No 
details of interest are given of the German ships 
of the new “Kaiser”? class, but very detailed 
figures are supplied as to the armouring of the 
Helgoland and Moltke, a subject upon which all 
similar German books, including the Taschenbuch, are 
remarkably silent. According to the author, ships 
of the “‘ Helgoland ” class have a belt about 10ft. 
high, llin. thick amidships, 6in. forward and 4in. 
aft. The figures on his plan, however, indicate a 
belt which in no place is more than 6}in. thick. 
The main turrets are given as llin. thick with 6}in. 
bases. The Moltke is given as having a belt of 
about 7}in. and 4in. at either end. Her turrets 
are given as 7in., her battery protected by 4in. 
armour only. The author credits the Moltke with 
only three submerged tubes, which he puts down as 
being approximately 21lin. 

It is interesting to note that the author, who is 
generally pretty accurate where the Russian navy 
18 concerned, and who was first responsible for the 
statement that the Russians were placing the turrets 
of the “Gangoot” class en échelon, has given up 
his old plan of this type, and inserted a new 
plan in which all the guns are in the centre line. 
He adds a note to the effect that the bow has been 
Specially strengthened with a view to the ships being 
used as ice-breakers, and that a corresponding diminu- 
tion has been made in the water-line protection 
of their sterns. He is extremely doubtful as to their 
date of completion. He credits the Russians with 
a’ programme of considerable magnitude; one 
which works out at about twenty battleships of the 
Gangoot ” type, twelve battle-cruisers, sixteen 
small armoured cruisers of the “ Bayan” type, 
108 torpedo craft and thirty-six submarines, besides 


The Krupp gun tables for 1911 show 40, 45 and | 


50-calibre guns of both 14in. and 15in. bore, but there 
are no indications as to whether any of the 15din. 


| have been built, and the assumption of some of 


our newspapers that this Krupp table means the | 


| adoption of the 15in. gun for the German navy is 





probably premature. The weight of the 45-calibre 
15in. gun is about 92 tons, with a projectile of 1653 Ib. 
Its penetration is given as about 25 per cent. in excess 
of the 45-calibre 12in. The Krupp 30-5 cm. is not, 
however, a German naval gun, the naval gun being 
a 31 cm.—12-2in. instead of 12in.—and the pro- 
jectile 981 ]b. instead of the 859 1b. of the Krupp 
30-5 cm. Krupp tables are therefore no guide to 
German naval artillery. 


Power-house Design. By F. C. Snell. Longmans, 


3reen and Co., 39, Paternoster-row. 


| THERE is ample room for a good book on power 
| station design, but it cannot be said that the present 


volume altogether fills this want. The main fault 
we have to find with it is that far too much space is 
taken up in describing the productions of manufac- 
turing firms, and we are afraid that practical engineers 
will find a fair portion of the work more or less useless. 
It seems to us that Mr. Snell has somewhat departed 
from the resolution he expresses in the introduction, 
where he says that it is not his intention to deal with 
the design of prime movers and electrical machines, 
but rather to assume a certain knowledge of these, 
and to proceed at once to questions of their adoption. 
This being so, it is surprising to find that the author 
gives descriptions of the Curtis, Rateau, Zoelly, and 
other turbines, and it is equally surprising to discover 
that he deems it necessary to consider the principle 
of the Diesel engine. The majority of the illustrations 
in the book will be quite familiar to all who have 
followéd the progress of electrical engineering, and 
this applies not only to the illustrations of turbines, 
switchgear, and so forth, but also to those showing 
various central stations. Engineers who take the 
trouble to file their technical journals and _Insti- 
tution papers will be in possession of a _ great 
number of the drawings and illustrations which 


The | 


It is tolerably clear which | are likely to take an interest in the volume. 


We do not consider that the author’s remarks 
| with regard to the question of using batteries and 
| boosters are at all adequate, and the same applies 
to what he has to say about balancing. The use of 
choking coils for balancing a three-wire system has 
met with favour in many quarters, and particularly 
where converting machinery is used, and it is dis- 
appointing to find that Mr. Snell makes no reference 
| to this practice. The sub-stations considered repre- 
| sent up-to-date practice, but, at the same time, they 
have been amply described elsewhere. A good deal 
is said about the London County Council’s generating 
station at Greenwich, but anyone who takes an 
interest in the proceedings of the Institution of 
Electrical Engineers will know that Mr. Rider, 
the late chief electrical engineer to the London County _ 
Council, said all there was to be said about this 
station in his extensive and highly illustrated paper. 
We have been unable to discover anything with 
reference to the question of power factor correction, 
nor does the author say much about converting 
machinery, notwithstanding that it sometimes finds 
a place in the power-house. It is true, as we have 
already indicated, that rotary converter sub-stations 
are described, but, strictly speaking, the author has 
here overstepped the bounds of his subject. 

The relative costs, efficiencies, dimensions of the 
motor generator, motor converter, and rotary con- 
verter should have been compared. Whilst consider- 
ing the inherent regulation of machines, some atten- 
tion should have been directed to the question of 
short-circuit current, and something should have 
| been said with regard to how these are related. 
| Naturally, Mr. Snell has something to say about 
the new Horsferry-road station of the Westminster 
Electricity Supply Corporation, and mention is made 
of the well-known fact that aluminium conductors 
are largely employed here, but nothing is said as to 
what monetary advantages are gained by adopting 
this practice. This station constitutes a very excel- 
lent example of low-tension practice, and it is some- 
what regrettable that the author has not dealt with 
this installation more fully. 

To sum up, as a collection of information pertain- 
ing to various stations that have been erected in 
England and other parts the book deserves praise, 
but as a guide to the central station designer there is 
room for improvement. 
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A SOMERSETSHIRE ENGINEERING WORKS. 





THE Somersetshire town of Yeovil with its twelve 
thousand or so inhabitants is not perhaps at first 
sight a place where one would expect to find a thriving 
engineering industry. The surrounding country is 
agricultural in character, the facilities for export are 
not great, there are no sources of supply for raw mate- 
rial in the immediate neighbourhood. That part of 
the county lying to the north of the Mendips is, it is 


| stationary, portable and traction purposes has been 
| continuously developed and applied to a variety of 
jends. In 1901 a private limited company was formed 
| to carry on the business, and in 1910 it was converted 
into a public company under its present title of 
Petters Limited. As an indication of its position 
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| works. Instead they are joined by an inverted y 
| bend to one another. The interior of this bend is 
| fitted with a system of baffle plates, and a common 
| outlet for the flame from either furnace is provided at 
the highest point of the junction piece. This benq 
|thus acts as an efficient spark arrester, the Sparks 


| to-day we may say that during the past year 1500 | either falling back into the cupola from whence they 


engines have been sold from the works. 
| The number of workpeople now employed amounts 
to 500. In reply to a question a member of the firm 
informed our representative that little difficulty was 
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Fig. 1—PLAN OF THE NAUTILUS WORKS, YEOVIL 


true, well known as a coalfield. But the mining of 
spathose iron ore, the only ore of the metal found 
in Somerset, is practically extinct. In spite, however, 
of these disadvantages the fact remains that at 
Yeovil an important and well-equipped engineering 
establishment is to be found in the shape of the 
Nautilus Works of Petters Limited. 

The history of this firm is interesting and a little 


curious. A representative who recently visited the 





Fig. 2—MULTIPLE CASTING 


works heard a tale of two brothers and their early 
determination to construct a motor car; of the 1000- 
guinea prize offered in 1895 by the proprietors of this 
journal ; of the judges’ adverse decision and a dis- 
consolate return to Somersetshire. In all about a 
dozen motor cars had been constructed—those inter- 
ested will find the first, a 1 horse-power affair, illus- 
trated in our issue of April 3rd, 1896, and that entered 
for the competition in our issue of June 4th, 1897. 











Fig. 3- PULLEY MOULDING MACHINE 


preserved. 


experienced in securing an adequate supply of skilled 
labour. The youths of the district were readily 
| trained as mechanics, and it was only necessary for 
the sake of keeping the works up to date to intro- 
duce a leaven of men drawn from the North and other 
engineering districts. The premium bonus system 
is extensively adopted throughout the shops, the hours 
worked are fifty-six per week, and, as anyone who 
has had experience of works management will have 
guessed, the disadvantages of the situation are quite 
compensated for by certain other factors of the 
locality. In fact, that an extensive market for its 
agricultural products is to be found in the neigh- 
bourhood is perhaps not the least of the firm’s assets, 
although we may remark that its output for abroad 
is gradually dwarfing the significance of this advan- 
tage. 

Most of the stores required by the works are 
obtained from Bristol. Pig iron for the foundry is 


























Fig. 4 MACHINE SHOP 


brought by sea from Middlesbrough either to Bristo! 
or to Southampton and is thence transported to 
Yeovil by rail. 

In Fig. 1 we give a plan of the works. From this 
and the views published on page 362, a fair idea of the 
| shops can be obtained. Like many another engineer- 
ing factory, Messrs. Petters’ workshops indicate by 
| their arrangement distinct traces of having been 


history. On the whole, however, the great desidera- 
tum of shop planning, a good circulation of work 
with a minimum amount of handling, has been well 
We do not purpose dealing in detail with 


| each department of the works, but will confine our- 


But in view largely of their failure to secure THE | 
ENGINEER’S prize, the Messrs. Petter decided to dis- 
continue the manufacture of motor cars. They 
realised, however, that whatever faults might be | 
found with their cars as a whole, the oil engine which | 
they were using had distinct possibilities in other 
fields. In a happy moment they dismantled the trial 
car and re-erected its engine in the shape of an agri- 
cultural tractor. The machine proved a success, 


| 


and from that date onward the Petter oil engine for 


selves to the description of certain features, machines | 


| and processes of general interest. | engaged on the manufacture of belt pulleys and road 


Under the guidance of the works manager, Mr. | 


Storey, we were first conducted to the ironfoundry. 
From this department we were informed, about 
40 tons of castings, ranging in weight from 4 tons 


down to } oz., are on the average turned out per week. | 


The foundry is served by two cupolas which, as usual, | hollow metal cylinder A surro 
The mouths of the cupolas | from the boss and spoke pattern. 
are not, however, left open as is customary in most | over the whole and rammed with sand in t 


are run on alternate days. 


| added to and extended at different periods in their | 


| be obtained from Fig. 3. 


came or being carried round the bend into the neigh- 
bouring inactive cupola. A feature of note in the 
design of the foundry building itself is the fact that 
its principal source of natural light has a northern 
aspect. This, we were informed, was purposely 
arranged to prevent the moulds and sand being dried 
up by the heat of the sun’s rays. For artificial light 
the foundry depends chiefly on five 5000 candle- 
power mercury vapour lamps of the Westinghouse 
type. ‘These lamps, it was stated, were in every way 
satisfactory, and gave practically an ideal light for 
foundry work. 

A considerable amount of work is done in Messrs, 
Petters’ foundry by means of plate moulding and 
hydraulic moulding. In connection with the latter 
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Fig. 5 MACHINE SHOP DRIVES 


our attention was drawn to two machines made by the 
Bdische Maschinenfabrik Durlach. These machines 
had been adapted by the foundry manager to a system 
of multiple casting with, we were informed, excellent 
results. The process will be understood from Fig. 2, 
where a four-tier casting as withdrawn from the mould 
is shown. As there represented, twelve blank flanges 
are being cast at one operation, but it is to be under- 
stood that as many as ten or twelve tiers of light 
work can equally easily be undertaken. The hydraulic 
moulding machine is provided with a top and bottom 
pattern plate. These plates are pressed, top and 
bottom respectively, into the sand contained by a 
parallel-sided flask, the runners and gate being formed 
at the same time. When a sufficient number of such 
moulds have been made they are piled up in a tier. 
The impression left by the top plate in one flask then 
registers with the impression left by the bottom plate 
in the flask immediately above it. The process is 
applicable to a great variety of light work and to 
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Fig. 6 JOCKEY PULLEY DRIVE 


some forms of hollow work. The number of moulds 
in a tier is only limited by the facilities for pouring 
the metal. Messrs Petter find that it is quite pos- 
sible to obtain 640 castings per day from the work ot 
one machine. It was pointed out to us that not only 
does the process increase the output, but that it saves 
both sand and metal and secures sounder castings 
by reason of the augmented head. : 
In addition to the above we saw a larger hydraulic 


moulding machine made by the London Emery 
Works, and specially adapted for turning out 


fly-wheels. On this machine the moulds for ten fly- 
wheels 3ft. in diameter and each weighing 3 wt. 
could be, we were told, turned out per day. We were 
also shown an interesting hand moulding machine 


An idea of its construction will 
On a metal pattern plate 
sunk flush with the floor of the foundry there is formed 
the half pattern of the boss and spokes of the pulley 
or wheel. The pattern of the rim takes the form of a 
unding but separate 


A flask is placed 
he usual 


wheels for tractors. 
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way. A hand wheel at the side of the machine is then 
turned, and as a result the rim cylinder sinks down 
out of the mould until it is flush with the base plate. 
A lever is now pulled and the hand wheel turned in 
the opposite direction. This causes a series of pins 
B to rise out of the base plate against the edge of the 
flask and lift the mould clear of the boss and spoke 
At the same time the cylinder A rises into 
When 





patterns. . 
its former position ready for the next mould. 


the box has been removed the lever is pulled and the 
The machine can deal with 


pins B fall back again. 
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type. The ground floor of the small bay accommo- 
dates at one end lathes of a heavier description than 
those on the floor above. At the other end there are 
some small shapers, grinding machines and other 
medium sized tools. The near side of the large bay 
provides space for some heavy lathes, slotting and 
planing machines and boring mills, while on the far 
side are ranged crank shaft lathes, cylinder boring 
machines and drillers of the multiple pattern. A 3-ton 
electric crane serves the large bay along its whole 
length, while the smaller machines in the side bay are 








Fig. 7-JOCKEY PULLEY DRIVE ON LATHE 


pulleys ranging in diameter from Tin, to 24in. Its 
output —and it is interesting to note that at the time 
of our visit the machine was in charge of an erstwhile 
farm labourer—was given as eight 24in. by 17in. 
pulleys per day. It is equally adapted for moulding 
parallel and taper sided pulleys or wheels, and we were 
informed that its work is so accurate that the outside 
cylindrical surface had only to be ground to finish it. 

A coke-fired core oven, a pattern shop, sand mixing 
machines and a fettling shop complete the adjuncts to 
the foundry. In the fettling shop extensive use is 
made of a Tilghman sand blast apparatus and a 
rumbler. The latter, we noticed, was placed under- 
ground in a pit to avoid the noise, which is an objection- 
able feature of such machines. 

Leaving the foundry and following the direction 
of the work we noticed that all light castings are 
placed in a neighbouring store, while the heavy cast- 
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Fig. 8 TESTING CAST IFON 
ings are taken to a yard served by a gantry just out- 
side the machine shop. We may here note that 
Messrs. Petter do not lay themselves out to undertake 
heavy forgings. The smiths’ shop adjoining the 
machine shop contains four fires and a Pilkington 
compressed air hammer, and is only intended for the 
working of small jobs. 

On passing into the machine shop, which, by the 


where necessary served by conveniently arranged 
hand lifting tackle. 


The problem of driving a machine shop embracing 


a variety of different sized and powered machine | is p i e 
jdown until it bears against its surface, and the 


tools is always difficult to solve satisfactorily. It is 
nearly always necessary to effect a compromise 
between efficiency and first cost. 
interest 


A diagram of the arrangement will be found in Fig. 5. 
The driving of the line shaft A on the far side of the 
large bay is quite ordinary, although we may say that 
the line shaft is not continuous from end to end of 
the shop, but is divided into two sections, each of 
which is driven by a separate electric motor. Coming 
to the other side of the shop, we find that there are 
here two line shafts, one, B, in the gallery, and another, 
C, below the gallery. The shaft B is directly driven 


by a 40-50 horse-power electric motor D, while the shaft | 


is driven by a vertical belt from the shaft B. Each shaft 
drives a row of all-geared head machines E F, arranged 
directly below it. The shaft B also drives a row 
of machines G, each of which is provided with a 
separate countershaft H. ‘The shaft C, on the other 


hand, drives two rows of machines J, K, in addition | 
To do this, | 
line shaft C on} 


to the row F immediately below it. 
power is transmitted from the 
to a series of countershafts L, one for each 
machine in the rows J, K. By staggering the 
machines in these two rows, it has been possible 
to” arrange all the countershafts L in ‘one line, 
and to obviate the employment of any support 
for the shaft hangers other than that of the longi- 
tudinal girder supporting the gallery. It was pointed 
out to us that if at any time a third bay were added 
to the shop similar to and alongside the small bay 
it would be possible to drive five additional rows of 
machines without altering the number or disposition 
of the present line shafts. 

While on this subject of belt driving we may 


remark that Mr. Storey is an advocate of the jockey | 


| pulley as an aid to the efficient transmission of power. 


The device, however, he told us, is not satisfactory 


on a long belt; it is essential that the centres of 


| the driving and driven pulleys should be close if the 


jockey pulley is not to be a constant source of trouble. 
In view of the recent discussion on this subject which 
arose during the reading of Mr. Wicksteed’s paper 
before the Institution of Mechanical Engineers 


| we reproduce in Fig. 6 a sketch of a jockey pulley 


by, has in its present form been open only for about | 


SIX months, our attention was first arrested by the 
disposition of the line shafts and the general arrange- 
ment of the machinery. A glance at the cross section 
of the shop given in Fig. 4 will enable the reader to 
understand our remarks. The building is divided into 
two bays, a large and a small. The smaller bay for 
its whole length is roofed over by a gallery, to which 


access is obtained by a flight of steps situated against | 
The | 


the right-hand wall halfway along its length. 
general disposition of the machinery is as follows : 


The gallery of the small bay is devoted half to a tool 
/machine shop we will first notice a device of the 


and jig department and half to a light turning depart- 
ment served principally with lathes of the turret 


drive employed at Messrs. Petters’ works for a circular 
Mr. Storey lays down three cardinal rules 


saw. 

|for success with such an arrangement. ‘Thus the 
jockey pulley must bear against the slack side 
of the belt, it must be close up to the driven 


pulley, and apply pressure to the belt by gravity, and 
it must point in such a direction that it will not 
get jerked off. Another example of the employment 
of jockey pulleys in the works is illustrated in Fig. 7. 
This is a three-speed crank shaft lathe by Craven 
Brothers, employing three belts and three jockey 


pulleys to effect the change of speed. 


Among several other interesting features of the 


firm’s for testing the hardness—or perhaps more 


properly, the “‘cutableness,” if the word is per- 
missible—of cast iron. Before the firm started its 
own foundry some considerable difficulty used to arise 
over the supply of alleged hard cast iron by the 
outside foundries. In the old days such a dispute 
could hardly have arisen, since the tool steel employed 
a few years ago would soon have detected any exces- 
sive hardness. But with modern high-speed {steel 
the hardness of the iron is masked, and the verdict 
is much less decisive. To meet the case, then, 
the machine shown in Fig. 8 was devised. This 
consists of a standard Herbert drilling machine 





It is therefore of | 
to note the scheme adopted for driving | 
the shop, of which we have given an outline above. | 


provided with certain extra parts. It will be seen 
| that a graduated wheel has been fitted to the pinion 


iirc » : Z i 
| spindle, and that the feed is given by a weight sus- 
| pended from a cord passing round the edge of the 
| wheel. This weight gives a pull of 13 Ib. the machine 
| 
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Fig 9—TESTING PISTON RINGS 


runs at 357 revolutions, and the twist drill is of high 
| speed steel jin. in diameter. A piece of standard 
cast iron is placed on the table, the drill is brought 


| pointer A is set to the zero graduation. The machine 
is then run for 30 seconds, as timed by a stop watch, 
and the depth of the hole cut at the end of this time 
is read off directly on the graduated wheel. The 
same series of operations is next performed on a 
piece of the iron under investigation. The standard 
iron is then once more tested, and the three readings 
compared. As an example of the working of this 
machine, we may here quote the results of a test 
carried out on it in our presence. During the first 
|run with the standard cast iron the hole cut had a 
depth of 0-425in. Thirty seconds’ work on another 
'sample of iron gave a hole of 0-070in. deep. The 
| second run with the standard iron gave a reading of 





Fig. 10O-PLAN OF PISTON RING LATHE 


| 0-390in. Here, obviously, the cast iron tested was 
/excessively hard, and had worn the point of the 
| : rm™.: . ° : 

drill. This machine has been found of great assistance 


in securing the correct grades of irons for different 


work. 

Another interesting testing device of the firm's 
own manufacture is illustrated in Fig. 9. Here we 
|have an arrangement for examining the equality 
of the pressure exerted by piston rings on the wails 
of their cylinders. The piston ring to be tested is 
embraced in a suitable circular jig, which during the 
test is held in a horizontal plane. The interior of 
the circular jig is perfectly cylindrical, except at one 
point, where a small vee-shaped indentation is made. 
Into this indentation a ball-headed gravity piece D 
is inserted, and under normal circumstances the pres- 
sure of the ring is sufficient to hold this gravity piece 
from slipping down in the vee groove. With the ring 
and gravity piece in place, the screw A is advanced 
so as to apply pressure to the liquid contained in 
the space B. This pressure is transmitted to the ram 
C, the point of which bears against the surface of the 
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piston ring close to the gravity piece D. 


is gradually increased until the ring yielding slightly | cylinder. 


aces the gravity piece to fall down. 


occurs a note is made of the applied pressure on a | Macnab and the other by Darling and Sellers. 


The pressure | succession, beginning from the front end of the | 
The machine shop contains two lathes 


When this | | arranged in this fashion, one being by Pollock and | 
r 
rhe 


HO: 
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Fig. 11 


gauge communicating with the space B. The same 
procedure is repeated for another part of the piston 
ring surface, and the equality or otherwise of the 
tinal pressure examined. 
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CRANK AXLE TURNING JIG 


device is available for both concentric and excentric | 


rings. 


A jig of an interesting nature employed for turning 
ni. g 


erank axles is shown in Fig. 




















Fig. 12—MACHINING AN 


We may here note the method which is used in 
the machining of the piston rings. 


lathe showing the firm’s arrangement for this purpose 











A plan of the | 


ENGINE BED CASTING 


ring or steady bracket A is bolted to the bed-plate. | 


This receives one end of a conical stool B, the other 
end of which is bolted to and turns with the,lathe face- 

















is given in Fig. 10. The rings, as usual, are formed plate. The end of the stool is provided with an 
Table of Limits, 
Holes. Shafts. 

Cla Ass ae For holes for all classes of fit. Class R: For punning and free fits. | Class K: For keying and close fits. 
Minimum Tolerance. M@ximum ~ Minimum Tolerance, Maximum | Minimum Tolerance, Maximum 
diameter. olerance. diameter. diameter. olerance. diameter. | diameter. olerance. diameter. 

in. in. in. in. in. in. in. in. in. in. in 

} 25 | -00075 25075 “2485 -00075 “24925 «24950 -00075 25025 | 

4 90 -00150 50150 -4975 -0010 +4985 +4995 -00075 -50025 4 

# -7) -00175 °75175 +7470 -0015 +7485 +7495 00075 -75025 fi 

1 1-00 -002 1-062 - 996 -002 - 998 - 99925 -00125 1- 5 1 

14 1-50 -0025 1-5025 1-495 +0025 1-4975 1-49925 -00125 1-5005 14 
2 2-00 -003 2-003 1-994 -003 1-997 1-99925 -00125 2-0005 2 
3 3-00 -0035 3-0035 2-993 -0035 2-9965 2-99925 -00125 3-0005 3 
} 4-00 -004 4-004 3-992 -CO4 3-996 3-999 -00175 1.00075 4 
5 5-00 -004 5-004 4.992 -004 i-¢ 4-999 -00175 5-00075 5 
6 6-00 -005 6-005 5-990 -005 5-9 5+ 99875 -002 6-00075 6 
7 7-00 -005 7-005 6-990 -005 6-¢ 6 -002 7:00075 | 7 
8 8-00 -005 8-005 7-990 -005 7°$ 7 -00225 8-001 8 
9 9-00 -006 9-006 8-988 -006 8-¢ 8. -0025 9-001 | 9 
10 10-00 -006 10-006 9.988 -006 9-98 9-9$ -0025 10-001 10 
11 11-00 -006 11-006 10-988 -006 10-994 10-9985 -0025 11-001 |} 11 
12 12-00 -006 12-006 11-988 -006 11-994 11-9985 -0025 12-001 132 





Notr.—Intermediate sizes take the limits of the next higher size. 


from a flanged hollow cylinder of cast iron A. A | adjustable cast iron bracket C through a hole in which | 


four-tooled boring head B fed along a central spindle | | the crank shaft can be inserted up to one of its webs. 
machines the interior, while simultaneously a tool C | Three set pins adjust and hold the shaft in such a 


turns down the outside surface of the cylinder. 


tool post is then turned through 90 deg., so as to | Jine of the stool. 


The | position that the crank pin is accurately on the centre 


The other end of the crank shaft | 


bring a gang of parting tools D into position; these | is supported by the back centre, and is for this purpose | 


parting tools being set to a taper, cut off the rings in' provided with the usual turning plate. 


We were 


A cast iron bearing 





its upper end with a gland. 
| one limb of which extends into the interior of the tube E 


| and March, 


or ate ——.., 


informed that the use of this jig not only increases 
| the accuracy of the work, but decreases the tino 
required for it by about 50 per cent. Several! of these 
jigs are carried, so as to accommodate different sizes 
| of cranks. We may add that Messrs. Petter remove 
| the material between the crank webs, not by slotting, 
as is usual, but by sawing it out with a double- -bladed 
| hack saw. 
| The last feature of the machine shop which space 
permits us to mention is the machine illustrated 
in Fig. 12. This tool, the manufacture of Kendall 
and Gent, Limited, was specially designed for inachin. 
ing the bed castings of Messrs. Petter’s sta tionary 
type of oil engine. It has two cutting heads, both of 
which can be set to work simultaneously. The 
| first head faces, drills, and taps the end surface 
| against which the cylinder flange is bolted. The 
second head bores out and faces the crank shaft 
journals. In addition, and without altering the 
setting of the work, the machine can face the bearing 
surfaces cast on the side of the bed for the brackets 
of the half-time shaft. 

Before concluding this account of the machine shop, 
we would refer to the accompanying table, wherein 
the limits worked to in the shop are set out. It will be 
seen that the difference between a running and a close 
tit is made on the shaft, and not in the hole, as is the 
case with the British Engineering Standards Com. 
mittee’s allowances. 

The fitting and erecting shop does not call for special 
mention. _We need only say in connection with it 

| that each work bench is limited to three people 
a fitter, an improver, and a boy. The ofiices are 
arranged in a substantial block of buildings on the 
main road, the commercial offices and counting-house 
being on the ground floor, and the drawing-oflices on 
the first floor. The various departments of the works 
are in telephonic communication with one another 
through a central telephone station, and a 2tt. light 
railway track, as shown on the plan, serves for the 
distribution of material and products throughout the 
works. The works and offices are lighted thronghout 
by electricity from the firm’s own power station. 


A NEW LUBRICATOR. 

We illustrate herewith a new form of lubricator which 
is being put upon the market by the Stern Sonneborn 
Oil Company, Limited, of Finsbury-square, London, E.C. 
In this device the oil is contained in a glass cup A closed 
at the top by a metallic cap B and provided at the foot 
with a stop cock C and sight glass D. From the union 
at the foot a metallic tube E extends upwards almost to 
the top of the glass cup. This tube passes easily through 
a hole in the centre of a float F, which rests on top of the 
oil. The float has fixed in it, to one side, a short tube G 
provided at its lower end with a gauze strainer, and at 





























- 3 

J 

/ 

+E 

¢ ; 
4 

Ai) Fi 

G 
0 


A two-limbed member H, 


and the other limb of which fits fairly tightly in the gland 
of the tube G, is disposed so as to move solidly with the 
float. The longer limb of this member is arranged with a 
needle valve and regulating screw J. 

It will be understood that the action of the lubricator 
is to syphon the oil through the member H and to let it 
fall at any desired rate from the needle valve. It is 
claimed for this lubricator that the rate of feed is perfectly 


| uniform for all levels of the oil, and that impurities in the 
| oil cannot get carried over to the bearings, but fall to the 


bottom. It is further claimed to save 60 per cent. of the 


oil and to require very little attention. 





Tar Roap Boarp.—During the months of January, February, 
1912. the Road Board, with the approval of the 
Treasury, has made advances amounting to £88,992 from the 
Road Improvement Fund to County Councils and other Hig 
way Authorities. The Board has also intimated that it is 
| prepared to contribute, subject to the approval of the Treasury, 
£875,000 towards the construction of a new western approwch 
road to London. 
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A NEW MANUAL TESTING MACHINE. 


A new machine designed by Professors Dixon and Hum- 
mell, of Birmingham and Belfast respectively, for tension, 
compression, bending, and shearing tests, is illustrated 
in the accompanying engravings. This machine is 
patented, and is of the manual type. 

In our engravings the machine is shown arranged for 
tension tests. The straining gear consists of a machine- 
cut worm and worm wheel operated from a hand wheel 
and engaging with a threaded shaft attached to one of 














HAND TESTING MACHINE 


the crossheads. The threaded shaft works in a gun-metal 
sleeve situated within the worm wheel and the rear head- 
stock ; the worm is surrounded by an oil bath. A quick 
traversing motion can be given to the moving crdsshead 
by throwing over the pawl which is carried thereon, and 
which, during the straining process, engages the small 
ratchet wheel carried on the end of the threaded shaft. 
With this pawl out of action the crosshead can be moved 
rapidly by the agency of the cranked handle on the free 
end of the threaded shaft. The maximum travel of the 
moving crosshead is 18in. 

The arrangements for indicating the load applied by 
the straining gear are claimed as a_ novelty. It 


| to give a full list of all the various kinds of information 





| colonial cities and towns, and there are nearly a million 
|and a-quarter trade classifications given 


| Coleman. 


| the book as a whole of the utmost value. 


| ‘* Approximate Estimates,”’ and in it the purely engineer- 
| ing side of estimates is developed in greater detail. 
| index divides the subject matter into two parts—‘‘ Cost 
| of Engineering Works, &c.” 


BOOKS OF REFERENCE. 





Kelly’s Directory of Merchants, Manufacturers, and 
Shippers of the World, 1912. Kelly’s Directories, Limited, 
London, 182, High Holborn, W.C.—It would be impossible 


given in this annual, which was first published in 1877, 
and has now been issued annually for the last twenty- 
one years, but we may say that its aim is to give, in a 
simple volume, not only the names of the manufacturers, 
merchants, exporters, &c., of the United Kingdom trading 
with the Colonies and abroad, but also those of the more 
important foreign merchants—whether exporters to or | 
importers from the United Kingdom—and, further, those 
of the manufacturers of the principal goods imported into 
this country. It thus contains a large amount of informa- 
tion which is not to be found in any other book. It 
deals with the manufacturers of nearly 20,000 foreign and 


d under them. 
The indices include about 150,000 references, and we find 


The Civil Engineers’ Cost Book, 1912. By Major T. E. 
London: E. and F. N. Spon, Limited, 57, 
Haymarket.—‘“‘ Preliminary estimates of the most diverse 
character are,”’ says the author in his preface, “‘ often called 
for at a moment’s notice, or prompt decisions required as to 
the relative cost of two or more methods of executing some 
particular work.’ It is to meet such emergencies, and 
also to provide convenient data for detailed engineering 
estimates, that this handbook has been compiled. It is 





intended as a supplementary price book to the author’s 
The 


and ‘‘ Cost of Engineering 
Plant, Machinery, &c.’”? A large number of subjects 
is dealt with, and the price given in every instance. | 
Explanatory notes are frequently inserted to elucidate | 
matters. As everything is in alphabetical order, as well | 
as being indexed, it is quite easy to find what is sought for. | 

The same firm publishes the Mechanical Engineer’s | 
Price Book, 1912, price 4s. net, which is edited by Mr. 
Geoffrey Brooks. In this book the matter is divided | 
into four sections :—(1) Constructional Work; (2) | 
Materials and Sundries; (3) Pipes, Tubes, Connections, | 
Fittings, &c.; and (4) Power: Generating and Trans- | 
mission. In each section the items are alphabetically 
arranged, while cross references are made where they 
are likely to be useful. There is a detailed index as well. | 
At the end of the book there is a cash ruled diary having | 
three days to the page. The author explains that the | 
prices given include profit, except where otherwise stated, | 
but that they do not include fixing unless the word “‘ fixed ”’ | 
or ‘‘ measured” is used. Whether singly or together | 
these books are bound to be found useful. The prices, | 
as far as we have been able to test them, appear to be 
accurate. It is curious, however, that neither book | 
appears to include the prices of tools, whether hand or 
machine. 

The Railway Year-book for 1912. London: Published 
at the oftice'of the Railway Magazine, 30, Fetter-lane, 


| 
| 
| 


names not being actual water marks. There is added 
to the book a _ classification of advertisers, which 
is claimed to form, in itself, a complete directory of paper 
makers’ principal engineers, purveyors of raw materials, 
paper mill suppliers, &c. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





“THE INSTITUTION” AND EMPLOYMENT. 


Sir,—The pressing need of a recognised qualification for 
civil engineers demands immediate attention, and the Institu- 
tion of Civil Engineers, the leading institution, should consider 
its foremost obligation to be to remedy this defect. Other 
professions, for example, the legal and medical, have found the 
necessity for and the advantages of a recognised qualification. 

So long as it remains a matter of opinion who is entitled to 
consideration as a fully qualified civil engineer, the profession 
will not receive from the public that implicit confidence enjoyed 
by the other professions. Power, influence and authority 
can only be acquired by a united body, and no body or profes- 
sion can be said to be united unless it is able to distinguish 
its own members. 

The power of combination to a community has been so forcibly 
impressed upon us recently that it should not require amplifica- 
tion ; but, it is by combination that a recognised qualification 
for civil engineers can be achieved, and the leaders of the pro- 
fession alone can promote this object. 

The advantages which would accrue to the profession, 
generally, by the establishment of a recognised qualification 
are many, but to the junior members in particular the benefits 
would be immeasurable ; and the junior members are largely 
in the majority as compared with consulting engineers or engi- 
neers-in-chief. The Institution of Civil Engineers is the leading 
institution of the profession. It is the oldest. It has claimed 
the most distinguished engineers as its members. It embraces 
every branch of the profession. This Institution which lays 
down a standard of qualification for its members should work 
for a.general recognition of that standard. 

Those who have qualified by examination and experience 
and become junior members of the Institution of Civil Engineers 
do not always receive the consideration they have a right to 
expect from the senior members when making applications for 
appointments. We find members of this Institution recom- 
mending for appointments and also themselves employing 
men in no way connected with their society, and we must 
conclude, therefore, that either the Institution cannot produce 
men of sufficient ability to fulfil the duties connected with 


| these appointments, or there is a lamentable want of esprit de 


corps amongst the members. The former alternative is emi- 
nently absurd, and if the members of a society do not display 
a genuine esteem for their fellow-members, they cannot hope 
to enjoy that authority which becomes them as leaders of a 
profession. 

The qualification laid down by the Institution of Civil Engi- 
neers for its members can undoubtedly only become the standard 
qualification for the profession by a gradual process, as it would 
be obviously unfair and paradoxical to deny consideration to 
many able and experienced men at the present time not con- 
nected with the Institution. But the juniors who have obeyed 
the call of the Institution of Civil Engineers, and qualified 
and become members of that body, have a right to expect that 
when appointments have to be made or recommendations 


| given, they may not find that they have obeyed that call in 


vain, but rather that there is a great influence working for them ; 


| that their leaders are aware of the existence and appreciate the 
importance of their fellow-members, and rea ise that they too 


are working—on the lines laid down for them—* for the general 
2 


| advancement of mechanical science.” 


When the Institution of Civil Engineers, through its members, 


| observes the principles of fellowship and scrupulously recog- 


nises those who have qualified according to its instructions, 
the profession will have a standing comparable with that enjoyed 
by the other professions, and the qualification for membership 
of the Institution of Civil Engineers will become the recognised 


| standard of qualification for the engineering profession. 


en 
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DETAILS OF HAND POWER TESTING MACHINE 


will be seen from the engravings that the pull applied 
by the specimen to the rear or fixed crosshead is 
transmitted through side rods on to one of a pair 
of dished circular plates. These two plates are united 
at their facing edges by a patented flexible metallic 
diaphragm, which is so constructed as to offer a 
practically negligible resistance to end movement. 
The space between the two dished plates is filled with 
water, oil, or other incompressible fluid, and the pressure 
generated in this fluid by the straining action is registered 
on a specially accurate and sensitive gauge graduated 
to show directly the load applied to the specimen. To 
check the accuracy of the pressure gauge readings a device 
consisting of a plunger of known area is‘ loaded with 
known weights. In this way pressures can be produced up 
to that corresponding with the maximum capacity of the 
machine, 10,000 1b. A graduated scale is provided on the 
bed, and a pointer on the moving crosshead indicates on 
this scale the extension of the specimen. 

It is claimed for this machine that its working is simple 


and quick, and that it dispenses with the use of springs, | Walin Sectied anit Tielenad 
“ : 


which are untrustworthy, and with rubber, which perishes | 


in time. The machine is being made by W. and T. Avery, 
Limited, Soho Foundry, Birmingham. 


Swain Sc. 





E.C. Price 2s. 6d. net.—This book is now in its fifteenth | 
annual issue, and it shows an advance on all that have | 
gone before it. The new matter includes two additional | 
railways described at length. There are now fifty-one | 
railways so described, and the majority of these are fur- | 
nished with maps. Another novelty is a list of the largest | 
signal boxes in the United Kingdom, with the number 
of levers in each. Particulars are also given of the Com- 
mission appointed to deal with the difficulties occasioned 
by the railway strike of last year. Itis, however, in connec- 
tion with the standard contents of the book that the 
changes are claimed by the publishers to be the most 
important. The whole has been thoroughly revised, and 
this will no doubt have the effect of increasing the 
already considerable usefulness of the book. 


Directory of Paper Makers of the United Kingdom, 1912. 
London: Marchant Singer and Co., 47, St. Mary-axe, E.C., 
Price 1s. net.—This publication is prepared in the office 
of the Paper Makers’ Monthly Journal, and it gives an 
alphabetical list of all the paper makers in England, 
It gives also a list of mills, 
paper trade customs, sizes of papers, a list oi trade designa- 
tions used by paper makers and wholesale stationers, &c. 
Special attention is drawn to the fact that, with regard 
to the last named item, the list is this year divided into 
two divisions, ¢.e., (1) actual water marks, and (2) trade 





April Ist. VIGILANT. 


A LARGE SAVING OF COAL. 
Sir,—Further to the correspondence arising out of your 

account of the British Xylonite Company’s steam plant, in 

your issue of February 16th, it may be of interest to you to 


| know that the same system exactly was installed in the works 


of Bovril, Limited, in the year_1896, where the steam was gene- 
rated at 140 lb., and a toll of work taken from it by ordinary 


| reciprocating engines, exhausting into a closed main at which 


the pressure was never allowed to rise above 20 lb. This steam 
was then taken to the digestors, &c., and when the steam re- 
quired for these latter exceeded that which was available from 


| the engines, it was passed over into the exhaust main from the 
| boilers through a reducing valve ; 
| designed by one of the leading boiler insurance companies. 
|The Manbre Saccharine Company, of Hammersmith, have had 


the arrangement being 


the same system in use for about five years. 


Preston, March 27th. A. E. 








Roya Instirution.—A general monthly meeting of the 
members of the Royal Institution was held on Monday afternoon, 
the Ist inst., the Duke of Northumberland, K.G., president, in 
the chair. Mr. F. C. Tiarks, Mrs. Tiarks and Mr. A. Wagg were 
elected members.’ The chairman reported the decease of 
Professor N. Lebedew, of Moscow, an honorary member of the 
Royal Institution, and a resolutior. of condolence with the 
family was passed. The special thanks of the members were 
returned to Mrs. Ludwig Mond and family for their gift of a 
bronze medallion of the late Dr. Ludwig Mond, founder of the 
Davy Faraday Laboratory. 

Tue INstiITUTION OF MrecHANICAL ENGINEERS.—As already 
announced, the summer meeting of the Institution will be held 
in Belfast, and will begin on Monday, July 29th. A local 
committee, consisting of the Lord Mayor of Belfast, Councillor 
R. J. M’Mordie, the members of the Institution resident in the 
neighbourhood, and other Belfast gentlemen, has been formed 
to make the necessary arrangements. The following is an 
outline of the programme as at present proposed :—Monday, 
July 29th, arrival in Belfast ; on the Tuesday, in the morning, 
the Lord Mayor of Belfast and the members of the local com- 
mittee will receive and welcome the President, Mr. Edward B. 
Ellington, and the Council and members of the Institution, 
in the hall of the Municipal Technical Institute, after which 
there will be reading and discussion of papers. In the after- 
noon there will be visits to works in Belfast, and in the evening 
the Institution dinner. On the Wednesday there will be 
further reading and discussion of papers in the hall of the Muni- 
cipal Technical Institute in the morning, and further visits to 
works in Belfast and neighbourhood in the afternoon. On 
the Thursday and Friday there will be excursions to Newcastle, 
County Down, the Giant’s Causeway, Glenariff, &c. Negotia- 
tions are in progress with a view to obtaining special travelling 
facilities in connection with the meeting. 
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THE NAUTILUS WORKS OF PETTERS LIMITED, YEOVIL, SOMERSETSHIRE 


( For description see page 858 ) 














IRON FOUNDRY TESTING SHOP FOR SMALL ENGINES 
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RESULTS OF EXPERIMENTS WITH A WATER- 
TUBE BOILER WITH SPECIAL REFERENCE 


TO SUPERHEATING.* 
By HAROLD E. YARROW. 


Our firm having recently tried some important experiments 
with a water-tube boiler, it was thought that the results would be 
of interest to the Institution, and therefore venture to bring 
them before this meeting. Being convinced that superheating 
is one of the directions in which advances in marine engineer- 
ing will be made, we constructed a water-tube boiler, which was 
fitted with a special form uf superheater. 

The objections which have hitherto been raised to super- 
heating for marine work are :— 

(1) Owing to the dryness of the steam, oil for the internal 
lubrication in reciprocating engines hecomes a necessity, and the 
oil, finding its way into the boiler, leads to trouble. 

(2) fhe probability of burning the superheater when the 
passage of the steam through it is suddenly reduced or stopped. 

By the introduction of turbines the difficulty of lubrication 
does not occur, and with regard to burning the superheater tubes 
the arrangement we adopt avoids this risk. 

The boiler with which these tests were made was of the 
Yarrow type, and was fitted up in our experimental shop, which 
is equipped with the necessary plant for making very complete 
tests. Throughout the experiments oil fuel only was used, and 
as it is possible with oil to maintain steady and uniform working 
conditions, very accurate results were obtained, which would 
not have been possible with coal, in which case irregularity of 
stoking and other sources of discrepancy occur. During the 
experiments careful records were taken of the oil consumed, the 
water evaporated, steam pressure, temperature of the super- 
heated steam, and the temperature of the gases at various points 
during their ——- past the boiler tubes. 

As is well known, superheating is very largely adopted in land 
installations, and in locomotives it is being rapidly introduced. 
From information kindly given us by the locomotive super- 
intendents of the main railway lines in this country it appears 
that the economy realised in locomotives due to superheating 
averages fully 20 per cent. in fuel consumption, and rather more 
in water consumption. It may perhaps surprise many marine 
engineers to know that on the Great Western Railway alone no 
fewer than 500 locomotives are now running fitted with super- 
heaters. Taking the average of several land turbine installations, 
there is found by superheating to 100 deg. Fah. to be asavingin 
consumption of fuel of from 8 per cent. to 10 per cent., and in steam 
consumption from 10 per cent. to 12 per cent. The reduction 
in steam consumption is specially important for marine work, 





as it enables a reduction to be made in the size and weight of the 
condensers, air pumps, circulating pumps, and feed pumps, and | 
probably of the distilling plant. Independent of the gain directly | 
due to superheating, the risk of water passing into the turbine | 
from any cause whatever is reduced, and the fear of damage in 
consequence of water causing the stripping or cutting of the | 
blades is diminished, and any additional cost of upkeep of the | 
superheater will doubtless be fully balanced by the diminished 
risk of injury to the turbine blades by the action of water when | 
using saturated steam. 
Turning now to the design of the boiler and superheater with 
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Fig. 1 


which the various experiments were carried out, I beg reference 
to Fig. 1, which shows a cross section of the boiler, and it will 
be seen that it consists of a top steam collector, as usual, and 
two lower water pockets. On the left-hand side the superheater 
is shown, and it will be observed that on this side of the boiler 
there are fewer rows of generator tubes than on the other side 
where there is no superheater, it being thought desirable that the 
total heating surface and the resistance to the gases on both sides 
of the boiler should be approximately the same. The total 
heating surface of the boiler was 6700 square feet, of which 1265 
square feet consisted of superheating surface ; the total heating 
surface on the superheater side of the boiler was 3453 square 
feet, and on the other side 3247 square feet. 

_ The superheater consisted of a number of U tubes expanded 
into two longitudinal collectors, small doors being fitted so that 
access could be obtained to the tubes when required. The 
leading feature of the arrangement is that the superheater is 
placed on one side of the boiler only, and a damper is fitted in 
the uptake on the same side, as shown on the diagram. If this 
damper is closed the whole of the gases are deflected towards 
the opposite side of the boiler, and no heated gases pass the super- 
heater, the object being that if the main engines should be sud- 
denly eased or stopped, or when raising steam, the superheater 
may be shut off so as to prevent the tubes being damaged, or the 
steam being superheated to an excessive extent, owing to there 
not being sufficient circulation of steam. In this way one objec- 
tion to the introduction of superheating for marine installations 
is overcome. 

A further advantage of this arrangement is that when the 
consumption of steam is suddenly reduced or stopped, not only 
does the damper prevent the superheater tubes from being 
burnt, but it also greatly diminishes the output of the boiler at 
the time when a reduced supply of steam is wanted, because only 
about one-half of the heating surface comes into contact with the 
hot gases. ‘To avoid the possibility of the damper getting dis- 
torted through overheating, it is provided with a hollow spindle, 
to which air is admitted and which passes from thence between 
the two plates of the damper, escaping at the edge and thus 
keeping the damper cool. This arrangement of damper has 
proved thoroughly successful under the most trying conditions. 

{n order to carefully measure the temperature of the super- 
heated steam and of the gases, a complete installation of thermo- 
meters and pyrometers was fitted to the boiler, and we have to 
thank the Director of the National Physical Laboratory, Dr. 





| that the gain we ex 





* Institution of Naval Architects. 


Glazebrook, and also Dr. Harker, for the assistance which they 
kindly afforded us in the selection of the most reliable instru- 
ments for this purpose. 

Turning to Table A, giving particulars of one series of the 
trials with the damper open, it will be seen that the results are 
given for six rates of evaporation. It will be observed that at 
the maximum rate of evaporation, namely, when burning 
1.237 Ib. of oil per square foot of heating surface per hour, the 
degree of superheat was 93 deg. Fah. Corresponding figures 
are given at the lower rates of evaporation. 





These experiments were also the means of pointing out 
to us another important improvement in the Yarrow boiler, 
and Fig. 2 has been prepared, which illustrates the ordinary type 
of boiler without superheater, frorn which it will be seen that the 
last two rows of tubes farthest from the fire are partitioned off 
for the feed water to ascend. When working the boiler at high 
rates of evaporation we found that by all possible means, even 
with turned rivets and carefully reamered holes, we were 
unable to prevent the riveted seam of the water pockets from 
leaking. We found the pocket was sometimes hot and some- 


TABLE A.—Trials with Damper Open. 


Heating surface—Large nest of generator tubes 
Small nest of generator tubes 
Superheater .. .. .. 


3247 square feet 
2188 square feet 


6700 square feet. 
1265 square feet J 


On these trials the heating surface is taken as the total heating surface of 6700 square feet. 


Lb. of oil | Temperature | Temperature of up- 























| From and at 212 deg. | } pag 
Steam Superheat | ‘ate Lb. of Lb. of oil | Fah. | sind pie | — — oe all | takes, deg. Fah. 
pressure, | * | | water fuel | | ture o | a a 
Ib. per | ae rah : Serpe evaporated | burnt onl Water —_—* | of he - | feed water, | — tubes} Above a _ Be 
8q. in | &- enone per hour. hour. | per Ib. of a | bees | deg. Fah. | bs | super- 
nae | il of heating | surface | | superheater, | heater generator 

| | = surface. | per hour. | | eg. Fah. | r tubes. 
242 if 93.25 5 | 94,659 286 14.6 18 1,237 58 | 1121 828 887 
243 93.5 3.16 | 76,021 6454 15 14.4 - 9635 63.5 | 926 698 727 
243.7 82.5 2.44 68,387 5695 15,2 | 12.9 -850 63.5 903 | 685 688 
242.8 61.1 AS 46,041 3630 15.9 | 8.6 542 64 647 | 536 551 
241.8 31 .998 20,059 1540 16,1 | 3.7 .230 62.2 481 432 448 
242.2 20.75 -625 8,478 649 16,1 | 1,55 096 63.5 465 409 416 


TABLE B.—Trials with Damper Shut. 


Heating surface—Large nest of generator tubes 
Small nest of generator tubes 
Superheater .. .. . 


On these trials the heating surface of boiler is 


3247 square feet 
+. 2188 square feet 


\ 6700 square feet. 
1265 square feet J 


taken as heating surface of large nest of generator tubes = 3247 square feet. 











| From and at 212deg. Fah. | Lb. of oil fuel Temperature of 
{ ee | a . Lb. of water Lb. of oil | | burnt per sq. ft.| Temperature | uptakes,deg. Fah., 
eee ssure, | Air Lp hana | evaporated per |fuel burntper| | Water Water per | of heating | of feed water,| above large 
i aa ani Enver | hour. our. | per Ib. of sq. ft. of | surface per deg. Fah. | nest of generator 
| | oil. | heating surface. | hour. tubes. 

242 — 4.85 68,648 6287 13.25 25 66 1,936 61 913 

242.25 3.97 57,693 5065 13.84 21.6 1.56 60 3845 

242.4 2.491 44,050 3504 15.3 16.5 1.09 60.3 673 

242.5 1.46 31,481 2473 15.4 11.75 | .76 63.5 603 

| 





We now pass to similar trials with the damper closed, and on 
these the heating surface of the boiler is assumed to be that of 
the large nest of generator tubes only, as all the gases have to 
pass on that side of the boiler. The results of this series are 
shown on Table B. 

As one of the objects of the marine engineer is to obtain more 
and more steam out of a given weight of boiler, we thought it 
would give useful information to make tests burning oil fuel at a 


| consumption considerably greater than has hitherto heen the 


custom, to ascertain if the boiler would, under such conditions, 
show any defects. It will be seen from Table B that at the high- 
est rates of evaporation nearly 2 1b. of oil per square foot of 


| heating surface per hour were being consumed, if we disregard 


the heating surface on the superheater side of the boiler. Thus, 


| the surface on the opposite side of the superheater was subject 


to the heating effect of all the gases plus half the radiation. 
Every part of the boiler withstood the severe test, and trials 
burning this quantity of fuel were made on several occasions. 

The results of other experiments indicate that in a properly 
designed boiler of the type we are dealing with it is possible to 
burn, without injury to the boiler, 2 lb. of oil per square foot 
of heating surface per hour. 

Since these experiments were carried out the official trials 
have taken place with one of the destroyers built by us for the 
British Admiralty, H.M.S. Archer, in which boilers fitted with 
superheaters were provided. The result of these trials showed 
cted was fully realised, and on the full- 
speed trial the degree of superheat at the turbines was 94 deg. 
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Fah.; the shaft horse-power developed was slightly over 18,500, 
which compares with about 17,000, which is: the shaft horse- 
power we should have expected had the boilers been of the-usyal 
type. The mean speed obtained on the six runs on the measured 
mile at Skelmorlie was 30.9 knots, and the mean 'speed for eight 
hours was 30.3 knots, the coutract speed being 28-knots. 

One point to which Mr. Charles Merz (to whom I am greatly 
indebted for much valuable information) has drawn attention 
is the necessity, with the use of superheated steam, of efficiently 
covering the high-pressure portions of the turbine cylinder 
with non-conducting material, because the metal on the inside 
of the cylinder in contact with the steam becomes hotter than 
that on the outside, especially at the edges of flanges and ribs. 
The inside tends to expand, and this expansion is resisted 
by the colder metal on the outside; consequently, if the tem- 
perature difference is great enough the metal will be distorted 
and perhaps strained beyond its elastic limit. For this reason 
the design of the ribs should be carefully considered, the thick- 
ness of metal throughout the structure being kept as uniform 
as possible. 








| times cool ; indeed, in places sufficiently cool to be able to bear 


one’s hand on it. These trials were frequently repeated with 
the same result, and we ultimately found out the cause. The 
fact was that the suction down the tubes which were in close 
proximity to the feed heating tubes was so great that the cool 
feed water which had passed up the feed heating tubes was 
instantly drawn down into the water pocket without having 
had time to mix with the hotter water in the upper chamber, 
as indicated by the arrow in Fig. 2. This action took place 
intermittently, and the water pockets locally changed their 
temperature, one portion of the water pocket one minute being 
hot and another minute being comparatively cool, dependent 
upon the working of the feed pump. The strain thus thrown 
on the metal of the water pockets by this short-circuiting of 
the feed was evidently severe, and resulted in the leakage of the 
seams. Having discovered the cause of our trouble, it was not 
difficult to find a remedy. It was found that by simply placing 
a longitudinal partition plate in the upper chamber so as to avoid 
the short-circuiting of the feed all difficulties disappeared. This 
plate is shown on the right-hand side of the diagram only, but 
in practice would, of course, be fitted on both sides. The same 
trouble has before been met with, especially abroad, but the 
true cause was never suspected ; it was generally put down to 
inferior workmanship. Even when no trouble is experienced 
it is evident that serious and undesirable strains at times must 
be taking place, which may in the end lead to the failure of the 
metal, due to constant fatigue. By the fitting of this partition 
plate, however, all such strains are eliminated. 
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Fig. 3 


Fig. 3 has been prepared to show the positions of the pyro- 
meters. 

Table C shows the temperature of the gases at various points 
in the boiler. The vertical lines correspond to the position of 
the pyrometers, as shown in Fig. 3. The upper curve indicates 
the gas temperatures at a rate of evaporation of 16 lb. of water 
per square foot of heating surface, and the lower curve represents 
the gas temperatures at a rate of evaporation of slightly over 
3 1b. per square foot of heating surface. The horizontal lines 
represent temperatures, and the line BC represents the tem- 
perature of the steam at 200 Ib. pressure, and the line E F the 
temperature of the air pump discharge taken at 78 deg. Fah. 

It will be observed that the very great drop in temperature 
which takes place during the passage of the gases through the 
first rows of tubes, showing the large proportion of heat that is 
taken.out of the gases by these tubes. Also it will be observed 
that there is a sudden drop in the temperature at A and A!, 
that is, where the gases pass through the last rows of tubes. 
This is due to the fact that the cold feed water (which enters 
a portion.of-the water pocket) abstracts a greater amount of 
heat from the gases in ascending the two outside rows of tubes 
than would be the case if these tubes were full of water at the 
temperature of the steam. 

Referring to Table C, it will be seen that the temperature of 
the gases at the point A!, ¢e., just prior to the gases passing 
the feed heating tubes, is about 550 deg. Fah., and the tem- 
perature of the steam at 200 1b. pressure is 388 deg. Fah., a 
difference of only 162 deg., whereas the temperature of the air 

ump discharge of 78 deg. Fah. gives a difference of 472 deg. 
is clearly shows the gain due to this system of feed heating, 
and the desirability of extending it, which can be effected by 
having separate water collectors and feed heating tubes, apart 
from the main water collectors and the main generator tubes, 
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#.e., there would be two water collectors on each side of the boiler, 
the tubes connected to the top one acting as a feed heater, and 
such a design of boiler is shown—Fig. 4. 









Vertical lines shew Pyrometer Positions. 
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rator tubes and the nest of feed-heating tubes, the nest of gene- 
rator tubes being recessed for about two-thirds of its length 
to receive the superheater. The ends of the superheater tubes 
are expanded into two longitudinal steam receivers. This 
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Fig. 6 


arrangement will probably be the most efficient for a given 


| quantity of heating surface. 


Fig. 7 shows the superheater tubes placed at right angles 
to the generator tubes. This arrangement has the advantage 
that all the tubes are straight. I would mention that the arrange- 
ment of running the tubes at right angles to the generator 


| tubes has already been adopted in boilers of certain warships 


It should also be pointed out that there is a supplementary | 


and an important advantage in this feed heating, namely, 
that any grease or sediment that comes over with the feed 


is deposited in these tubes, which are not subject to fierce heat, | 


rather than in those near the fire, which are exposed to the in- 
tense radiation of the furnace, and thus the life of the boiler is 
prolonged. 
ment is the more necessary, because it has been found that the 
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oil heaters leak, with the result that oil mixes with the steam 
and passes ultimately into the boiler. 

As I thought it would interest the meeting to indicate some 
of the arrangements for superheating and feed heating which 
may be adopted with a view to still further improving the results 
in connection with such a boiler as the one we are dealing with, 
I beg your reference to three illustrations. 

Fig. 5, it will be seen, shows the superheating tubes united 
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to the steam drum, and to a steam receiver sufficiently large 
for a man to enter, the tubes being expanded at both ends. 
In this arrangement all the tubes are straight, a condition much 
appreciated by many authorities, and also there is an additional 
advantage by this sytem, as the superheating tubes on the one 
side of the boiler and the feed heating tubes on the other side of 
the boiler are of such a length that they can be withdrawn 
and replaced from inside the steam drum. The drawing is not 
quite accurate. 

Fig. 6 shows a set of U-shaped tubes placed between the gene- 


With the introduction of oil fuel some such arrange- | 





constructed by Messrs. John Brown, and also by ourselves, 


with the exception that a superheater was fitted on both sides | 


of the boiler, and was therefore not under the same control 


as in the case of the superheater fitted only on one side in con- | 


junction with a damper. 
It is proposed in some cases to have an additional damper 


on the opposite side to the superheater, the two dampers being 
arranged so that either can be open, or both open, but under | 


no condition can both be closed. This enables the superheater 
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side of the boiler to be used to a greater or less extent as desired. 
When cruising at a slow speed this arrangement may possibly 
lead to a more economical result than if both sides of the boiler 
are equally free for the passage of the hot gases. 

Judging by the best practice in land installations, 100 deg. 
Fah. superheat is by no means the limit that can be adopted 
with advantage. It is reasonable to suppose that the requisite 
condition to be desired is that the steam should remain in gaseous 
form as far as possible during its passage through the turbine, 
because any condensation that takes ow must diminish 
the energy given out by the steam to the blades of the turbine ; 
also, if the steam remains in gaseous form the steam friction is 
reduced. 

I would submit, from the results of the accumulated experi- 
ence of others, and from our own experiments, that there will 
be a certain gain by the use of superheated steam of from 8 to 
10 per cent. in fuel economy when using 100 deg. Fah. of super- 
heat, and from 11 to 13 per cent. gain when using 150 deg. Fah. 
of superheat in combination with a pressure of 200 lb. per 
square inch. 

Also a further gain in fuel economy can be obtained by an 
efficient system of heating the feed from the gases after they 
have passed the generator tubes, so that some of the remaining 
heat should be absorbed which would otherwise be lost. 

Although the experiments were made with an oil-burning 
boiler, the various arrangements as shown in the diagrams 
would be equally suitable if coal were used, and there is no reason 
to suppose that similar advantages could not be obtained. 

With regard to the relative weights of boilers with and without 
superheaters, provided the total heating surface were the same, 
there would be no appreciable difference. If, however, the 
complete machinery installation is taken into account there 
would probably be a small saving in weight in the case of the 
installation with superheated steam. I would therefore submit 
that in the propelling machinery of warships improved results 
can be obtained without increased weight, cost, space, or up- 
keep, by superheating and a further extension of feed heating 
by the waste gases. . 

It may be of interest for me to describe a further experi- 
ment which has been made bearing on the value of super- 
heating. Referring to Fig. 1, an additional damper was fitted 
on the side opposite to the superheater, and on a vessel a trial 
was made of a given time with the damper on the superheater 
side open, and the other damper closed, so that all the gases 
would have to pass by the superheater. On this trial a speed 
of 15 knots was obtained, the degree of superheating being 
imited to 100 deg. Fah. 


Another trial was then made of the same duration, burning 
the same amount of oil, and in every respect similar, })\¢ with 
the damper on the superheater side closed, and the other damper 


open, thus, only using saturated steam,and it was found that 
the spead at once dropped from 15 to 13 knots. This clearly 
proves the gain due to superheating, which enables the , ruiainy 


speed to be raised from 13 to 15 knots with the same ¢ 


A 4 4 ; usump. 
tion, or a corresponding increased radius of action at | 4 


knots. 
These are results which have been actually obtained, ai < nee 
we are prepared to repeat. ; 
In conclusion, I should like to thank those gentlemen wii. haye 
assisted in carrying out the experiments I have had the ),i, ilege 
of describing, and also those who have assisted me in {!\o pre- 
aration of this paper, especially my father, Mr. A. F. \ arroy 
Mr. Crush, Mr. Marriner, Mr. Cotton, and Mr. Stone. ; 
Correr Sratistics.—For the last twenty years the ‘irm of 
Aron Hirsch and Sohn, of Halberstadt, has earned the  :titude 
of industrial circles in Germany by the annual public:tion of 
extremely comprehensive and instructive statistics of t} pper 
industry. This publication, which includes figures ro.,, ting 
the production, consumption, export, import, price, &¢. 
of copper, not only in Germany, but throughout the entire world, 
has just appeared for the year 1911. According to th» intro. 
duction to this work, the total production and consi ptioy 
| of copper in the world in 1911 amounted to about 1,000,000 tons 
whilst the total supply of copper in stock at the end of t\\> year 
was about 100,000 tons, i.e., sufficient to cover the world’s 
consumption for a little more than one month, a rainst 
150,000 tons, approximately, at the end of the precedin: year. 
Germany was again the principal consumer, accounting for 


about 240,000 tons—nearly a fourth of the total—as 
215,000 tons in 1910; and a similar development too 
in most of the other important industrial countries, \ 
exception of the United States. 


THe InrernaTionaL Rattway FveELt Assoctiatio 
following is the full list of papers now under preparation for the 
fourth annual convention of this Association, which \i!! be 
held at the Hotel Sherman, Chicago, May 22nd to 25th next : 
(1) “‘ Standard Locomotive Performance Sheet,” by R. Collett, 
superintendent, Locomotive Fuel Service, ’Frisco Lines; (2) 
“The Use of Anthracite for Locomotive Fuel,” by T. S. lloyd, 
formerly general superintendent of motive power and equip. 
ment, D.L. and W.R.R., also general superintendent of motive 
power, C.R.I. and P. Railway ; (3) “‘ Drafting of Locomotives 
to Obtain Maximum Fuel Efficiency,’’ by H. B. Macfarland, 
engineer of tests, A.T. and 8.F. Railway ; (4) “‘ Proper Method 
of Firing Locomotives ”’ (illustrated with moving pictures and 
| coloured slides), by D. C. Buell, Chief of Educational Bureaux, 

Union Pacific and Illinois Central Railroads ; (5) ** Inspection 
| of Fuel from the Standpoint of the Producer and Consimer,” 
| by J. E. Hitt and Glenn Warner, representing Burnwe!! Coal 

Company and C.H. and D. Railway respectively ; and (6) 
| special paper by Professor W. F. M. Gross, University of Illinois, 
| Starr Drynerk or Drummonp Broruers, Limiren.—On 
Friday night last the firm of Drummond Brothers, Limited, 
| machine tool makers, of Ryde’s Hill, Guildford, enteriaine 
| 
| 


rainst 
place 
th the 


The 





their workpeople in the large hall of the town. Mr. EF. E. 
Pullman, the chairman of the Board, presided over a company 
numbering 270. Supporting him were the Mayor of (iuild- 
| ford, Mr. A. Drummond, managing director, Mr. G. E. 








Hickman, assistant managing director, and numerous guests, 
After the loyal toasts had been submitted by the chairman, 
| the health of the firm was proposed by the Mayor, who, in re- 


ferring to the history of the undertaking, remarked that whereas 
| when a commencement was made twelve years ago the staff 
| consisted of but one man and a boy, employment was now found 


| for about 250 workpeople. The chairman, in his reply, referred 
| to the good feeling which existed between employers and 
| employed. Mr. G. Hickman, in proposing the toast of ‘‘ The 
| Employés,” laid stress on the loyalty of the men in agreeing to 
go on three-quarter time, owing to the coal strike, and thus 
continuing the works for at least three months, rather than for 
a few weeks on full time. Mr. H. Kately acknowledged the 
toast. “‘ The Visitors ” was then given by Mr. A. Drummond, 
| and replied to by Mr. W. Deakin. Other speakers were Mr. 
Triggs Turner, Mr. H. Hadfield, Mr. Jackson and Mr. W. P. 
Trench, who proposed the health of the chairman. There was 
an excellent musical programme. 


A 30,000-ron FrLoatinc Dock For THE RussIAN Navy.— 
We have information from an official source that the Russian 
Admiralty has recently placed an order for a 30,000-ton floating 
dock which is to be built by the Russian Shipbuilding Company, 
of Nicolaieff, according to designs prepared by Clark and Stand- 
field, of Westminster. Thisdock will be 656ft. in length overall, 
with a clear width between the walls of 136ft. 6in., whilst the 
height of the walls will be sufficient to take a damaged ship 
drawing 35ft. lin. The dock will be provided with workshops, 
and will have electric plant designed to meet the requirements 
| not only of the dock itself but also of any ships using the clock, 

and there will be accommodation, together with messing, 
culinary and sanitary spaces, for the crew and officers of any 
ship using the dock. Pumping plant capable of lifting in two 


hours a vessel displacing 30,000 tons will be installed. Arrange- 
ments will be provided whereby the lifting power of the dock 
may, if required, be subsequently increased to 40,000 tons, 


either by the addition of an extra section, should the length of 
vessels require it, or by the utilisation of a ‘‘ pound,” if the 
existing dimensions of the dock be found sufficient for these 
future vessels. The dock is to be fitted with a workshop having 
a complete machine tool equipment. and there will be travelling 
and stationary cranes. Anchors and chains will be provided 
for mooring purposes in the river Ingool, on the banks of which 
lie the works of the Russian Shipbuilding Company. [mme- 
diately after completion, the dock will, in the first instance, 
be put to service in the Nicolaieff yard, but it is contemplated 
to tow it subsequently to Sebastopol. 


Tue Raruway AND Canat TrarFric Act, 1894.—The annual 
general meeting of the Mansion House Association on Railway 
and Canal Traffic for the United Kingdom was held on Tuesday 
last, 26th inst., at the Westminster Palace Hotel, London, 
S.W. The meeting was followed by a conference of members 
of the Association, and representatives of County, Municipal 
and Local Authorities, and Chambers of Commerce and Agri- 
culture, and other kindred organisations, at which the following 
resolutions were unanimously adopted :—{1) ‘‘ That this con- 
ference is of opinion that the proposed Government legislation 
respecting the Railway and Canal Traffic Act, 1894, as explained 
by the President of the Board of Trade, would be prejudicial 
to trade and agricultural interests, and resolves, therefore, to 
oppose such legislation, or any measure which may be calculated 
to destroy or diminish the protection afforded by the Act ; 
and (2) “ That this conference is apprehensive that legislation 
giving effect to certain of the recommendations of the Depart- 
mental Committee on Railway Agreements and Amalgamation 
will be detrimental to traders and agriculturists, as that Com- 
mittee, while expressing itself in favour of ‘the more comple! 
elimination of competition’ between railway companies, and 
giving them greater freedom to enter into agreements with eac!i 
other, fails to recommend any safeguards for traders an 
agriculturists under such new conditions ; and resolves. that no 
legislation will be satisfactory to traders and agriculturists the! 
does not remedy their long standing grievances, and, in par- 
ticular, restore to them the right of appeal against any rate oF 
charge.” The gentlemen present at the conference were sub- 
sequently received, as a deputation, by Mr. J..M. Robertson. 
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FORTHCOMING ENGAGEMENTS. 
WEDNESDAY, APRIL 10ra. 
yuu LxstrruTioN oF AvuTomoBILE ENGINEERS.—At the 
Institu‘ion of Mechanical Engineers, Storey’s Gate, S.W. 
© Parailin as a Fuel,” Professor Morgan. 8 p.m. 


Tu ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride’s 

vie, Bride-lane, Fleet-street, E.C ‘Some Notes on the 

.od Calibration of Electrical Instruments,’ Mr. G. E. 
tone and Mr. W. Phillips. 8 p.m. 


THURSDAY, APRIL lliru. 
‘ue INSTITUTION OF AUTOMOBILE ENGINEERS : 


13, Queen Anne s-gate, Westminster. 
8 p.m. 


Inst 
Use 
Elphi: 


, GRADUATES’ 
SECTION. ** Lubricat- 
ing Oils,” Mr. E. D. Suggate. 

FRIDAY, APRIL 12ru. 


T Juntor INsTITUTION OF ENGINEERS.—39, Victoria- 


street, S.W. ‘‘ Railway Work in the Argentine,’* Mr. G. J 
Harticy. 8 p.m. : 
Tye Instrrution oF Civitz. ENornerrs.—Great George- 


Westminster, S.W.—Students’ Meeting. Paper to be 


street. 
‘““Exminster Sewage Disposal Works,’’ Mr. Herbert 


react: 


G. Hoskings. 8 p.m. 
FRIDAY AND SATURDAY, APRIL 127TH anv 13TH. 
Tus Royat Sanrrary Instirure.—Provincial Sessional 


Meeting, Cardiff. The Meeting will be held in the Council 
Chamber, City Hall, Cardiff, when a Discussion will take place 
on “ ‘I'he Development of Cardiff Waterworks,” to be opened by 
Mr. (. H. Priestley, Waterworks Engineer, Cardiff. 5 p.m. 
Saturday :—Visit to Cardiff Reservoir in the Taff Fawr Valley, 
Breconshire. 9.15 a.m., train will leave Cardiff (Rhymney 
Station) for Merthyr ; leave Merthyr at 10.40 a.m. for Cefn-Coed, 
and from there to Llwynon Reservoir, now under construction. 
2 p.mn., leave Liwynon Reservoir for Cantreff Reservoir, and then 
drive to Beacons Reservoir, situated at the foot of the Brecon- 
shire Beacons, and visit the Balancing Reservoir at Cefn-Coed. 


MONDAY, APRIL 15ru. 
Tus INstrruTION OF MECHANICAL ENGINEERS: GRADUATES’ 
Secrion.—Storey’s Gate, Westminster. A meeting will be 





held at 8 p.m. 


TUESDAY, APRIL I6ru. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Resumption of Work. 

Great satisfaction is felt at the gradual return of the 
miners to work and at the reopening therefore of iron and steel 
and engineering works, which is going forward. It is expected 
that directly the Easter holidays are over a re-start will be 
made in earnest, and that efforts will then be put forth to over- 
take arrears, which in many cases are considerable. The 
quarterly meeting of the iron trade is fixed for Thursday next, 
the llth inst., and a fair amount of business is anticipated, 
since consumers are known to be needing supplies. At the 
same time, buyers will not be in a hurry to give out orders 
for forward requirements until they see whether the present 
somewhat high prices are coming down. That the present 
levels will have to be somewhat reduced is certain, but with 
uncertainty still reigning as to the probable future price of 
fuel under the system to be initiated by the new boards, iron 
and steel manufacturers will endeavour to adhere to what, 
under the circumstances, they consider to be reasonable prices, 


and these will probably be decidedly above those ruling before | 


the coal strike started. 


Pig Iron. 

The blast furnaces are being got ready for a re-start. 
Staffordshire cinder forge pig iron is quoted 52s. to 53s.; part- 
mine, 55s to 56s.; Northampton, 54s. 6d. to 55s. 6d.; and 
Derbyshire, 56s. 6d. to 57s. 6d. Inquiries are being freely made 
by consumers. 


Manufactured Iron. 

The mills and forges will soon once more be in normal 
working activity. Marked bars are quoted £8: common bars, 
£7 5s. to £7 10s.; and galvanised sheets about £11 10s. The 
average selling price for January and February has been re- 
turned by the Midland Iron and Steel Wages Board as 
£6 16s. 2.74d., or an improvement upon November and De- 
cember of 2s. 11.28d. In accordance with the sliding scale 
arrangements, the wages for puddling will continue 9s. per ton, 
and all other mill and forge wages will remain unaltered, from 
April 8th to June Ist. The average net price of the various 
descriptions was as follow :—-Bars, £6 16s. 8.06d.; angles and 
tees, £7 7s. 3.9ld.; plates and sheets, £7 14s. 0.69d.; hoops, 


| strip and the miscellaneous, £6 lls. 2.30d. There was a de- 


Tue ILLUMINATING ENGINEERING SocteTy—Royal Society | crease in angles and tees compared with the preceding return 


* Lighting of Private | 


of Arts, John-street, Adelphi, London. 


of 2s. 4d.; but increases in bars of 3s. 7d.; plates and sheets, 


Houses by Gas and Electricity,” Mr. W. H. Y. Webber and Mr. | 35. 94.; and hoops, strip and miscellaneous, 2s. 9d. The 


W. R. Rawlings. 
Tue Instrrution or Crivin ENGINEERS. 
street, Westminster, S.W. Papers to be read: 


8 p.m. 
Great George- | 
“The Re- 


sales of the seventeen selected firms for January and February 
amounted to 44,147 tons, or a decline of 1526 tons. Bars 


| were 29,177 tons, or 2217 tons decline; angles and tees, 1421 


modelling and Equipment of Madras Harbour,” the Hon. Sir | tons, or 358 tons decline; plates and sheets, 1727 tons, or 


Francis J. E. Spring; ‘* The Alteration in the Form of Madras 
Harbour,” Mr. Hugh Henry Gordon Mitchell. 8 p.m. 


WEDNESDAY, APRIL l7ru. 

Tse Instrrution or Civit ENGINEERS.—Students Visit 
to the Constructional Steel Works of Messrs. Joseph Westwood 
and Co., Napier Yard, Millwall. 

Tue Juntor InstTiTUTION OF ENGINEERS.—At the Institu- 
tion of Electrical Engineers, Victoria Embankment, W.C. 
“ Dynamo Design,’ Mr. E Kilburn Scott. 8 p.m. 


THURSDAY, APRIL 18ru. 


THe INsTITUTION OF MECHANICAL ENGINEERS.—Anniversary 
Dinner at Hotel Cecil. 

Ipswich ENGINEERING SocreTy.—The Museum, High-street, 
Ipswich. “‘ Heating,’’ Mr. A. Cocksedge. 8 p.m. 


FRIDAY, APRIL 19x. 


THe Junior InstiruTion oF ENGINEERS.—39, Victoria- 
street, S.W. ‘‘ Engineer Handbooks and Registration,” Mr. 
8. Bylander. 8 p.m 

TxE INSTITUTION OF CIvIL ENGINEERS.—Great George-street, 
8.W. The twentieth ‘“‘ James Forrest” Lecture. ‘“‘ Aerial 
Flight,” Mr. H R. A. Mallock, F.R.S. 9 p.m. 

THe Instrrution oF MeEcHANICAL ENGINEERS.—Storey’s 
Gate, St. James’s Park, London, 8.W. ‘ Tenth Report to the 
Alloys Research Committee: On the Alloys of Aluminium 
and Zine ” (with a short appendix on a Ternary Alloy of Alumi- 
nium with Zine and Copper), Dr. Walter Rosenhain and Mr. 
8. L. Archbutt, of the National Physical Laboratory, Teddington. 
8 p.m. 


SATURDAY, APRIL 20rn. 
STEPHENSON Society.—Visit to Battersea Running Sheds, 
London, Brighton and South Coast Railway. Members meet 
at Battersea Park Station, 3.15 p.m. 


WEDNESDAY, APRIL 24ru. 

THe ExecrricaL TrapEs BENEVOLENT INsTITUTION.— 
Annual Festival Dinner at the Hotel Cecil. Mr. F. Z. de 
Ferranti will preside. 7.30 p.m. Tickets 10s. 6d. each (exclu- 
sive of wine). 


FRIDAY, APRIL 26rn. 


THE JUNIOR INSTITUTION OF ENGINEERS.—39, Victoria- 
street, S.W.  ‘‘ Aluminium for Electrical Purposes,” Mr. S. M. 
Hills. 8 p.m. 


SATURDAY, APRIL 271. 
THE INSTITUTION or AUTOMOBILE ENGINEERS : GRADUATES 
SeCTION.—Visit to Phoenix Motors, Limited, Letchworth. 


_ THE Junior InstiruTion oF ENGINEERS.—Visit to the 
ge 85 Laboratories of the Polytechnic, Regent-street, 
3 p.m. 


THURSDAY, MAY 23rp, ro WEDNESDAY, MAY 29rx. 


THE INSTITUTE oF MunicrpAL AND County ENGINEERS.— 
Visit to Paris, Whitsuntide, 1912. Leave Victoria 10 a.m. on 
'hursday, May 23rd. 





NAVAL ENGINEER APPOINTMENTS. 





and ‘ , 
lhe following appointments have been made b ; :' e Admiralty: 


~ Engineer Commander —H. W. Metcalf, to the Dominion ; J. 
!. Willoughby, to the Vivid, additional, for the Amphitrite. 


_ Engineer Lieutenants.—R. G. King, to the Cochrane; P. D. 
Fulford, to the Hecla: J. K. Corsar, to the Victory, additional, 
for the Southampton, and to assist on the staff of Captain 
Superintendent, Clyde District; W. J. Ford, to the Venus, 
additional, for the Druid, on commissioning ; L. W. Curgenven, 
to the Eclipse ; R. H. Grazetrook, to the Sappho, on recom- 
‘issioning ; W. Rowe, to the President, additional, for service 
as Assistant to the Chief Inspector of Coal in South Wales. 








| 








| £10 to £10 10s. 


33 tons decline ; and hoops, strip and miscellaneous, 11,820 tons, 
or 1081 tons improvement. 


Steel. 

The steel trade has excellent prospects when once the 
various works get again into full operation, which now should 
be very shortly. There are good orders on the books still 
uncompleted, and plenty of new business is anticipated, which 
will come forward gradually as the various industries settle 
down again. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, Tuesday. 


Business Small, but Prices Higher. 

ALTHOUGH spot business is small, premiums are 
being asked by makers, but quotations must be regarded as 
nominal so far as this market is concerned Tin and copper rule 
higher. In other respects there is little change. Quotations : 
—Pig iron: Lincolnshire, No. 3 foundry, 59s. 6d.; Staffordshire, 
59s. 6d.; Derbyshire, 60s.; Northamptonshire, 67s. 6d.; Scotch, 
Gartsherrie, 66s. to 66s. 6d.; Glengarnock, 65s. (makers’ price, 
65s. 6d.); Eglinton, 64s., delivered Manchester; West Coast 
hematite, 70s. 6d. Finished iron: Bars, £7 15s.; hoops, 
£7 12s. 6d.; sheets, £9. Steel: Bars, £7 5s. to £7 15s.; Lanca- 
shire hoops, £7 12s. 6d.; Staffordshire ditto, £7 17s. 6d.; sheets, 
£8 10s. to £8 15s.; boiler plates, £8 5s. to £8 10s.; plates for tank, 
girder, and bridge work, £7 10s. to £7 15s.; English bil'ets, 
£5 15s.; foreign ditto, £5 7s. 6d. to £5 10s.; eéld drawn steel, 
Copper: Sheets, £86; tough ingots, £75 to 
£75 10s.; best selected, £75 10s. to £76. Copper tubes, 104d.; 
brass tubes, 8}$d.; condenser, 93d; brazed brass tubes, 10d.; 
rolled brass, 8d.; brass wire, 8d.; brass turning rods, 8}d.; 
yellow metal, 7d. to 74d.‘per pound. Sheet lead, £20 per ton. 
English tin ingots, £203 per ton. 


The Lancashire Coal Trade. 
There is little or no change to note in the general posi- 
tion. Quotations were unobtainable. 


Manchester Electric Power Supply. 

In order to conserve as far as possible the municipal 
supply of electricity. the Corporation has decided to cut off 
the current used for power purposes by about sixty of the largest 
consumers from to-day (Thursday) until Wednesday morning 
next. This is rather too drastic a step, and will cause con- 
siderable inconvenience to many of those firms who wish to 
make overhauls and carry out any repairs during the holidays. 
Under ordinary circumstances the stock of fuel in hand would 
be sufficient to last for a further three weeks without diminishing 
the tramway, lighting, and power supplies. With the restric- 
tion alluded to and with the prospect of an early resumption 
of work in the mines all fear of shortage may now be considered 
at an end. 


Liverpool Engineering Society. 

On Wednesday, April 3rd. a paper entitled “ The 
Diesel Engine: Its Application to Land and Marine Work,” 
was read before the above society by Mr. George E. Windeler. 
After briefly tracing the history of the Diesel engine, the author 
went on to describe the principai types which are being produced, 
and the paper contained a table of Diesel-engined vessels built 
or in course of construction, excluding naval vesse!s or other boats 
under 50ft. long. The author said that while in the year 1911 
Diesel engines of 7060 aggregate brake horse-power were 
installed in ships, during the first three months of the present 
year there was on order and under construction 49,320 brake 
horse-power, while upwards of 300 naval craft, including picket 
boats, submarines, and cruisers, have been fitted with this type 
of motor. 


Water Supply of Pudsey. 

A sixty years agreement has just been ratified between 
the Bradford Corporation and the Pudsey and Calverley authori- 
ties whereby Bradford is to supply the other two towns with 
water at the rate of 8}d. per 1000 gallons. There is a provision 
in the agreement that in the event of the charges to large con- 
sumers in the city area being varied the contract price will also 
be varied proportionately. 


The Electric Drive in Cotton Mills. 

It is now a considerable time since I announced in 
this column the formation by the Textile Association of a 
committee of experts to investigate the relative merits of mecha- 
nical and electrical driving for textile machinery. I understand 
that not only have no steps to carry out such investigations 
been hitherto taken, but also that the electrical experts on the 
joint committee have withdrawn from its sphere of operations, 
leaving the fied to the mechanical representatives. It is to be 
hoped that the whole business wili not prove a fiasco, for mill- 
owners are eager for all the information they can obtain on this 
important question. A paper on the subject was read on 
Saturday last before the British Association of Managers of 
Textiie Works by Mr. J. F. Crowley, who said that he had carried 
out tests on looms with the individual electrical drive and never 
obtained less than 10 per cent. increase of production, while 
he had sometimes obtained as much as 25 per cent. He said 
that the individually driven loom gave more rapid erection, 
and a saving in the cost of buildings, especially in the roofs 
which have not to carry heavy shafting when the electric drive 
is used. 


BARROW-IN-FURNESS. 
Hematite. 

THE events in the coal trade dispute have been watched 
carefully and anxiously throughout this district, and the news 
circulated this week of a possible early resumption of coal raising 
operations has been received with satisfaction. This dispute 
came upon the iron trade of North Lancashire and also Cumber- 
land just at a time when there was something like life in the 
demand, although there was a lot of room for improvement. 
Some good contracts are held, and when once again supplies 
come to hand and the furnaces can be put into operation. 
there will a brisk state of affairs. Good and regular supplies of 
coke, however, are necessary before a start can be made. It is 
expected there will be a full demand for iron on local steel 
makers’ account, for some departments, long idle, are to be work- 
ing again. At the present time business, of course, is very 
slack. Makers are nominally quoting 67s. 6d. per ton net f.o.b. 
for parcels of mixed numbers of Bessemer iron. Warrants have 
been idle, and the cash quotation is 65s. 6d. per ton. Warrant 
stores are closely held and only represent some 45,000 tons. 


Iron Ore. 

The iron ore industry is working for the most part on 
half time, with a pit here and there where only pumping opera- 
tions are being carried on. The plant at most of the mines is 
being overhauled. At the Lindal Moor mines near Ulverston 
several improvements are being carried out with regard to pump- 
ing, &e. No foreign ore is coming into Barrow at present. 


Steel. 
Tn the steel trade the works are being set to rights, and 
a start will be made in all departments as soon as a good and 
regular supply of iron from the furnaces and also fuel can be 
obtained. Some good contracts are held for rails and also orders 
for smaller steel sections, and it is hoped good shipbuilding 
plate contracts will be fixed up for the plate mill. 


Shipbuilding and Engineering. 

These trades are full of work and are only stopped over 
the week-end for the holidays, operations being resumed in 
every department on Tuesday morning next. Contracts are 
being pushed on with all speed. 


Shipping. 
The shipping trade is lifeless. 


Fuel. 
Little fuel is coming to hand, and prices are still high. 








THE SHEFFIELD DISTRICT 
(From our own Correspondent.) 


General Conditions. 

At the time of writing the ballot oi: miners in this 
district regarding the resumption of work under the terms 
of the Minimum Wage Biil has resulted in overwhelming adverse 
majorities. This has come as a complete surprise in colliery 
circles, and can only be explained on the ground that the men 
desire a longer holiday, seeing that there is no lack of funds in 
the hands of the Yorkshire and Derbyshire branches of the 
Federation, and the latter increased its strike pay by one-third 
last week. The advice of the local leaders has been strongly 
in favour of resuming work, and in view of all the circumstances, 
particularly the fact that the men are among the best off in the 
coalfields of the country, the voting is described as astounding. 
The question of reopening the mines is now a very difficult 
one. An immediate resumption is impossible in the present 
temper of the men, and even if the national vote shows a majority 
in favour, it is felt that the prospects of anything like normal 
working here are very doubtful for a week or two. The position 
is rather unfortunate from a colliery point of view, because 
in some parts of the Midlands work is being resumed eagerly, 
and the cream will be taken off the market before local collieries 
get started. There is no business to record in the coal trade, 
quotations being still all withdrawn. The quantity of picked 
up coal which has been on offer for the past two weeks at prices 
varying from 25s. to 50s. per ton on rails has been practically 
exhausted. As regards the iron and steel trades, production 
has undergone a further restriction this week, and next week 
is likely to see a complete stoppage, excepting the finishing 
shops of the big works. Some few departments will reopen 
next Thursday, but for all practical purposes the week will be 
a holiday for the heavy trades. The lighter industries, where 
the consumption of coal is relatively small, are better off, but 
owing to the curtailment of the railway goods service manu- 
facturers are unable to effect deliveries, and on all sides there 
is a heavy accumulation of arrears. 


Rise in Bar Iron. 

At its monthly meeting on Monday the South York- 
shire Bar Iron Association advanced the quotation of bars from 
£7 5s. to £7 10s. per ton. The production of bar iron was very 
early affected by the strike, and the larger works have been 
idle during the whole of the past month. The arrears of work 
were heavy before production was stopped by the lack of fuel, 
and as there is every sign of the demand being exceptionally 
keen when work is resumed, in addition to raw material being 
dearer, manufacturers felt impelled to increase their basis price. 
Finished iron is dearer all round than before the strike. 


Pig Iron. 

All quotations for pig iron are withdrawn. Inquiries 
from consumers are met by what the latter regard as prohibitive 
prices, this applying to hematite as well as Lincolnshire and 
Derbyshire sorts. The truth of the matter is that sellers do 
not desire to undertake forward business at present, and do not 
respond to the “ feelers ” that are being put out by consumers. 


Exports to America. 
The official return of exports from Sheffield to the 
United States for the quarter ending March 31st shows a decline 
in steel, sheets, bars, wire, &c., of from £136,000 a year ago to 
£106,000. The latter figure compares with £109,000 for the 





December quarter. 
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NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Pig Iron Trade. 

TxHovGH the tone of the pig iron market has improved 
this week and prices have risen, the amount of business trans- 
acted has been only small, as consumers have been of opinion 
that it is wisest to wait until peace is assured in the coal trade. 
They are not taking it for granted that work will be resumed at 
the majority of the collieries next week, for the ballot of the 
miners is not turning out as satisfactorily as could be wished, 
and after the experience of the last two months it is deemed 
advisable not to anticipate. In favour of improvement there 
is better news from the United States, operations on the Stock 
Exchange and on the metal markets are more active ; copper is 
going up in price, as also is pig iron, and in some cases finished 
iron as well. Then the statistics of the pig iron trade are almost 
unprecedentedly good, and heavy though the depletion of the stock 
of Cleveland pig iron in the publie stores has been during the 
past month, it is likely to be still larger in April, because little 
will be produced and not much can be now obtained from the 
stores in makers’ yards, so that consumers will have to procure 
larger supplies than ever from the stock in Connal’s stores. 
Greater briskness and higher prices are generally expected in the 
warrant market ; indeed, the tendency is decidedly upwards, 
Cleveland warrants having risen to 51s. 11d. per ton cash buyers, 
the highest figure ever reported for two years, and No. 3 Cleve- 
land G.M.B. pig iron has gone up to 52s. 3d., with No. 1 to 
56s. 3d., No. 4 foundry and No. 4 forge to 51s. 9d., and mottled 
and white to 51s. 6d., all for April delivery. It is not an easy 
matter to name reliable prices for forward delivery, when every- 
thing continues to be disorganised by the troubles in the coal 
trade. Since the strike commenced Cleveland pig iron has risen 
2s. 6d. per ton, but hematite iron has been advanced only 6d. 
per ton, but it was at a fair price all through the first quarter of 
the year, the average for mixed numbers over the three months 
being about 66s. 2d. per ton, and the figure now generally asked 
and realised for mixed numbers for April delivery is 66s. 6d., 
with 67s. per ton for May. The nominal quotation for Rubio ore 
is 21s. 6d. per ton delivered here. There is plenty coming to 
hand—last month 121,999 tons were received in the Tees and 
very little was consumed, so that the makers’ stocks of ore have 
become fairly large again. Coke is not obtainable except in 
odd lots and at prices far beyond anything that ironmasters 
ean afford to give. Not more than 6000 tons of coke per week 
will be consumed at the furnaces in this district at present, 
whereas 80,000 tons per week is the regular consumption in pig 
iron making. 


Remarkable Shipments of Pig Iron. 

While the miners’ strike during the past month almost 
completely paralysed the production of pig iron, the number of 
furnaces in operation in the North-East of England being 
reduced from seventy-eight to six, and the daily output from 
10,000 tons to under 700 tons, of which not a single ton was 
ordinary Cleveland pig iron, it has had the curious effect of rather 
stimulating the export deliveries of pig iron, and the March ship- 
ments— 133,439 tons—were the best that have ever been reported 
in the third month of the year, with the exception of March, 1907, 
when 146,978 tons were sent away, and March, 1900, with 
135,553 tons. The average shipment of pig iron from the Cleve- 
land district in March of recent years has been 107,900 tons, and 
last months figures exceeded that average by no less than 
25,539 tons, or 24 per cent., while compared with February the 
improvement was equal to 25 per cent., and over March, 1910 
and 1911 there was an increase of over 37 per cent. Such a 
result as this was most unexpected, and though it seems some- 
what anomalous there is no doubt that the cause of these extra- 
ordinary shipments was the miners’ strike, which was detri- 
mentally affecting almost everything else. It is certain that if 
there had not been this strike the exports would have been much 
below what has had to be recorded. The influence of the strike 
was exercised in this way, that as there was no coal raised there 
was none that could be shipped, and a large number of steamers 
had to be laid up. The owners of many other vessels promptly 
lowered their rates of freight very substantially, and competed 
keenly for anything that was going. Advantage was freely 
taken of these low freights by shippers, who delivered heavily 
to continental ports, more particularly to Germany and Italy ; 
indeed, such shipments to Germany have not been known since 
1907, over 42,576 tons being forwarded, against 7135 tons in 
February and 17,865 tons in March last year. The low freights 
have induced shippers to anticipate deliveries, for iron was for- 
warded in March that was not due for delivery until April, May, 
and even June, because it is pretty certain that when the miners’ 
strike is over and the shipment of coal is recommenced the rates 
of freight all round will go up as rapidly as they fell. The export 
of pig iron to oversea destinations last month reached 101,861 
tons, against 61,890 tons in February and 52,459 tons in March, 
1911. 


Manufactured Iron and Steel. 

For lack of fuel, and not from lack of orders, the 
finished iron and steel works in the North of England are idle, 
and it does not appear likely that the production of April will 
be any better than that of March, even if the miners’ strike termi- 
nates at the close of this week, a cireumstance about which there 
is considerable doubt. The prices quoted are in all cases 
firmly maintained. except in certain cases where they have 
been advanced. Thus not only the iron bar manufacturers but 
also the iron rivet producers have raised their prices this week 
by 5s. per ton, and common iron bars are now at £7 5s., less 
24 per cent. This is the first alteration in quotations that has 
been announced by the bar makers for over two years, but an 
advance has been expected for some time. Jron ship rivets 
have gone up to £8 per ton, with business done at that figure. 
Basic steel was at £6 10s., Siemens steel bars at £7, steel ship 
plates at £7 5s., steel boiler plates at £8, steel ship angles at 
£6 17s. 6d., iron ship angles at £7, steel hoops at £6 15s., steel 
joists at £6 15s., all less 24 per cent. f.o.t. Heavy steel rails are 
steady at £5 15s., and cast iron chairs at £3 12s. 6d.. both net 
f.o.b. The stcel smelters at the Consett Iron Works have 
had the'r wages advanced 2} per cent., the net price of plates 
realised by the firm having improved. Other steel works 
regulate their wages by what ‘s being done at Consett. 


Realised Prices of Manufactured Iron. 

For the first time since October, 1910, there has this 
week been announced a change in the rates of wages of finished 
ironworkers, and it is an advance, the rate for puddling being 
raised 3d. per ton and other wages 2} per cent., to date from 
April Ist. Moreover, the highest average realised price since 
the middle of 1910 has been reported by the pubhe accountants 
to the Board of Concijation and Arbitration for the Manu- 
factured Iron Trade of the North of Engiand; it was 
£6 7s. 11.23d. per ton, or about Is. 5d. per ton more than 
in the previous two months. The average net price realised 
for iron rails was £5 4s. 11.18d., for iron plates and sheets 
£6 2s. 9.01d., for iron bars £6 8s. 3.83d., and fer iron anyles 
£6 19s. 11.394. per ton. There is another satisfactory feature 
of the return presented to the manufacturers, and it is that the 
deliveries were in January-February larger than in any two 
months since September—October, 1907, and the increase is 
most manifest in the case of bars, which form 83 per cent. of 
the production of finished iron in the North-East of England. 
The return for March-April cannot but be a poorer one than that 
of January-February, because during March all the works 
have been standing idle, and certainly they wil! continue in that 
condition over the first half of April even if the miners resume 
work on Easter Tuesday. 


Coal and Coke. 

Business continues at a standstill, and no one is 
likely to do anything until a definite time is fixed for resuming 
work at the collieries. The miners both in Durham and North- 
umberland are not favourable to a return; many of them are 
against resuming work until they get something better than an 
Act, which does no more than approve the principle of a mini- 
mum wage. They want something more tangible than that ; 
the schedule, they say, should be added, and they talk strongly 
against their leaders, and many of them will refuse to go back 
to work until they get practically all they have been asking for. 
One can understand the attitude of the Durham miners, for 
they have still large funds available for strike pay, but it is 
different with the Northumberland miners, whose funds are 
small ; in fact, last week only half the usual strike allowance 
was paid to them. Prices of coal have been a good deal reduced, 
since there was a probability of an early resumption of work. 
Best steam is down to 17s. 6d. f.0.b., and seconds to 14s. 6d., 
while ordinary unscreened bunkers, which have been at 35s. 
and 40s. per ton, have been sold this week for May detivery 
at 14s. 6d. to 15s. per ton. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Warrant Market. 

THERE have been considerable fluctuations in prices 
of pig iron warrants since last report. Prices have occasionally 
been depressed by sales understood to be of a speculative nature, 
but it has at the same time been evident that there is a good deal 
of strength supporting the market. Large shipments and 
reduced stocks have had a good effect on the tone of business, 
and there has also been the expectation that at the end of the 
present labour troubles both the home and export demand is 
likely to be very good. Since last report Cleveland warrants 
have varied in price between 50s. 10d. and 5ls. 11d. cash, 
51s. ld. and 52s. one month, and 52s. 9d. and 52s. for delivery 
in three months. The inquiry for future delivery has fallen 
away to a considerable extent. Of course, no one can accurately 
forecast what turn the market may take a few weeks hence, and 
it is therefore likely that dealers may act with caution. No 
doubt larger supplies of iron will be required, but the improve- 
ment is likely to be regulated by the pace at which the coal 
supply returns to its normal proportions. Although most of the 
foundries are still idle there has been a considerable increase in 
the imports of English pig iron into Scotland. 








Scotch Pig Iron Trade. 

| There has been comparatively little business done in 
| Scotch pig iron, but the market is quite firm, and some of the 
special brands are quoted 6d. to Is. higher. There are three 
| furnaces in blast in Scotland, compared with eighty-seven at this 
| time last year, and the home trade, small as it has been, added 
to good shipments in the first three weeks of the strike, must 

have caused a considerable shrinkage in makers’ private stocks 


| of pigiron. Free at ship at Glasgow, Monkland is quoted, No. 1, | 


| 59s. 6d.: No. 3, 58s.; Carnbroe, No. 1, 63s. 6d.; No. 3, 59s. 6d.; 
| Clyde, No. 1, 65s. 6d.; No. 3, 60s. 6d.; Gartsherrie, Calder, 
Summerlee, and Langloan, Nos. 1, 66s. 6d.; Nos. 3, 61s.; Colt- 
ness, No. 1, 82s. 6d.; No. 3, 61s. 6d.; Eglinton, at Ardrossan or 
Troon, No. 1, 59s. 6d.; No. 3, 58s. 6d.; Glengarnock, at Ardros- 
san, No. 1, 66s.; No. 3, 61s.; Dalmellington, at Ayr, No. 1, 
60s. 6d.; No. 3, 58s. 6d.; Shotts, at Leith, No. 1, 
61s. per ton. 


Hematite Ore and Pig Iron. 

Considerable stocks of imported ores exist at a number 
of the ironworks, and in the last few days there have been con- 
siderable arrivals in the Clyde of ore cargoes, so that there is not 
likely to be any scarcity of ore when the furnaces are re-lighted. 
Discharging of vessels is expected to proceed rapidly, and it is 


transmitted to the ironworks. Cumberland hematite warrants 
have been purchased in Glasgow Exchange at 65s. 74d. for deli- 
very in eleven days, this being considered a comparatively good 
price. Scotch hematite has been very quiet, owing to the sus- 


ton. Deliveries will re-commence under old contracts at rather 
less in some cases than the figures quoted. 


Finished Iron and Steel. 

The works of the Glasgow Iron and Steel Company 
at Wishaw, the last of the steel works in Lanarkshire to succumb 
to the scarcity of fuel, were obliged to stop at the end of last week. 
There is now yery little being done in the steel manufacture. 
In a number of cases the enforced holiday has been utilised to 
effect necessary repairs to works and machinery, so that it may 
be expected that the plant will be restarted in an efficient state. 
As the orders on hand are plentiful, work will be proceeded with 
at the earliest opportunity. During the strike very little 
interruption has taken place to shipbuilding from lack of 
steel, but the supplies provided against the strike must now 
be well exhausted, so that steel makers expect a free supply of 
specifications as soon as they are in a position to put material 
through the mills. In the malleable iron department a fair 
start is also expected to be made so far as the available orders 
are concerned. The workmen also begin with an advance 
of 2} per cent. on their wages, which they are shown to be 
entitled to under the operation of the sliding scale. Tube makers, 
who have been well employed for a long time, have latterly 
been obliged to stop or curtail their operations from lack of fuel. 
But they have encouraging prospects, and itis expected that the 
new combination, which was registered a few days ago as a limited 
liability company, will soon be in a position to keep the business 
well in hand. It is expected that a more favourable chapter 
will thus be opened in the history of this important industry, 
which in past years has suffered greatly through severe inter- 
necine competition. 


Shipbuilding and Engineering. 

It is a matter of special interest that arrangements 
have been made for starting the manufacture of the marine oil 
engine on the Clyde. The experiments made by the Caledonian 
Railway Company with its oil-burning locomotive are reported 
to be so successful that it is in contemplation to have oil-burning 
engines running without delay. The outlook in the principal 
departments of the engineering trades is quite favourable. 
Locomotive engineers and makers of railway plant generally 
have reason to anticipate busier times, and bridge builders are 
also looking forward to a period of activity. 


The Coal Trade. 

There has really been no coal trade in the past week 
as it is understood by the coalmasters and principal merchants. 
Supplies are exhausted in almost every connection. Railway 
companies are reported to retain considerable stocks, but they 
have not been sufficient to prevent a still further curtailment 
of traffic. The numbers of non-union colliers returning to work 
have been increasing day by day, but the results of their labours 
are hardly apparent as influencing the general coal supply. 
Prices of coal are mostly still prohibitive. Many coal merchants 
are out of the market, having nothing to offer. Householders 
have this week been paying 2s. 6d. to 3s. per ewt. for supplies. 








coal altogether. 


66s.; No. 3, | 


not thought that there will be any difficulty in getting the ore | 


pension of consumption, but the quotation is 69s. to 70s. per | 


and in many cases the poorer people have had to do without. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Last Week's Coal Trade and the Strike. 

On Saturday night in Cardiff it was believed that one 
of the most stubborn strikes of the coal history in South Wales 
|; and Monmouthshire had been fought to a finish, and that wit}, 
| the usual clearing up of the ground, re adjustments and on 
the Ist of April would see a restart, though a good many jnen 
must figure as absentees, and it would take some time for half 
a million to get into their places or new men fill the vacancies, 
The strike is nearly over, after entailing a loss of ten millions 
sterling, and pushing back the wheels of mining and commerce 
for possibly years. In the closing week an interesting me ing 
was held in Cardiff under the direction of Sir J. D. Llewelyn, 
who, with Sir W. T. Lewis—now Lord Merthyr—originated the 
Miners’ Provident Fund. The annual meeting was held jn 
Cardiff and gave evidence of very strenuous and sucer-sfyl 
effort. In the course of the meeting it transpired that fron 
| the date of its foundation the widows, orphans and maimed 
members of the Society had been relieved to the number of 

900,000. In the Welsh area of the strike which has only just 
| recovered from the Cambrian Rhondda calamity, the loss, \ hieh 
| has not been totalled, has been very severe. Latest: here 
| Was more actual life and promise on Tuesday when the Cardiff 
Exchange was opened than in the preceding week, but all me: hers 
agreed that the market conditions were still difficult and that 
the final settlement and reopening of the pits were still some 
distance off. On 'Change it was noted that there had been a 
big majority as the result of the ballot in favour of restarting 
at once. But it was impossible to quote. As the Minimum 
Act had become law the owners were not prepared to rosist 
the conditions, but were awaiting the decision of the workmen, 
who were balloting, before expressing their intentions. | nti| 
notified by the colliery owners no particulars of dates are forth. 
The owners meet on Wednesday, and until then 
In these circumstances, 
Owners 





| coming. 
| nothing can be definitely known. 
| except in the little coal remaining, uncertainty prevails 
| still refuse to quote for forward shipment. Spot coal remains 
| as dear as ever. Quotations this week must be accepted as 
nominal, Steam coal: Admiralty large, 45s. to 46s.; seconds, 
42s. 6d. to 45s.; ordinaries, 40s. to 42s. 6d.; best drys, 40s. 6d. 
to 42s. 6d.; ordinary drys, 37s. 6d. to 40s.; best washed nuts, 
| 27s. 6d. to 32s. 6d.: best bunker smalls, 25s. to 30s.; other 
smalls, 20s. to 22s.; best Monmouthshire, 40s. to 42s. ‘d.; 
ordinary Western, 37s. 6d. to 40s.; Eastern, 35s. to 37s. 6d, 
Bituminous: No. 2 Rhondda, 30s. to 32s. 6d. Patent fuel, 
35s. to 40s. Pitwood, 18s. 6d. to 19s. 


Newport (Mon.). 

Last week there was little or no change in the state of 
trade. There was great expectancy, and some of the merchants 
on 'Change were sanguine that the strike would continue only a 
matter of a few days. On the other hand, one quoted a leader 
of the workmen, who said that it would be the longest on record, 
“a strike that would stagger humanity.” The quantity of coal 
shipped last week from Newport was only 2034 tons to foreign 
destinations and 50 tons coastwise. Dealings were mostly con 
fined to spot supplies, which were evidently near exhaustion, 
and for these the prices asked were very high. Latest : Business 
very idle, awaiting the end of strike. Present prices, until 
cessation of strike is officially known and published: Best 
Newport black vein, 40s. to 42s.; Western Valleys, 37s. tid. to 
39s.; Eastern, 35s. to 37s.; other kinds, 34s. to 35s.; best smalls, 
| 24s. to 27s.; other smalls, 20s. to 23s.; pitwood, 18s. 6d. to 19s. 








Swansea. 

The attendance on ’Change was small and little business 
| done, with the exception of a few stray cargoes of large anthira- 
cite for inland consumption ; this, it was said, realised as much 
as 40s. per ton. Shipments of coal last week, 2733 tons ; patent 
fuel, 2023. April Ist: There was a large and brisk attendancs 
on ‘Change this morning, but little business done either in th 
anthracite or steam coal trades. All are waiting the result of the 
miners’ ballot as a matter of form and the resumption of work 
at the collieries. In common with most of the public, it was 
thought that resumption would be speedy, but it is now clear that 
it will take some time to put matters right and to clear the way. 
So great an injury to the trade has been done that it will only 
| with difficulty be remedied. Following prices were again 
nominal :—Anthracite coal: Best malting large, 23s. to 25s. net ; 
seconds, 22s. to 24s. net ; big vein, 19s. to 23s., less 24: red vein, 
l6s. 9d. to 18s., less 24; machine-made cobbles, 22s. to 24s., 
ditto ; Paris nuts, 24s. to 27s. net ; 2 


French nuts, 24s. to 27s.; 
| beans, 22s. to 26s. 6d. net; machine-made large peas, 12s. 9d. 
to 14s. net ; rubbly culm, 6s. to 7s., less 24; duff, 4s. 3d. to 5s. 
|net. Steam coal: Best large, 25s. to 29s., less 24; seconds, 
| 23s. to 27s., less 24; bunkers, 20s. to 26s., less 24; smalls, 
| 10°. 6d. to 15s., less 2}. Bituminous: No. 3 Rhondda, 25s. to 
| 29s., less 2}; through, 19s. to 23s., less 24; smalls, 15s. to 1%s.: 
patent fuel, 20s. to 25s., less 2}. 


Iron and Steel. 

There was only a four-day week worked last week, but one 
heard of no repining. Instead of that the comments of workmen 
were distinctly favourable to the management that so much work 
had been given under the gloomy circumstances. The Bessemer 
furnaces were all lit on Monday night and the Goat Mill began 
rolling on Tuesday. The business was principally done on 
rails and steel sleepers, but the Big Mill was entrusted with a 
very heavy list, mostly light colliery material, fish-plates, &c. 
The management also strenuously essayed to find work for the 
great number of willing hands, and the moulders were worked 
for four days. Price lists of spelter, silver, hematite, tin-plate, 
&c., not issued in time this week on account of strike. Rubio 
ore was given at Newport and Swansea at 21s. Steel heavy sec- 
tions and light, not recorded this week. 


Tin-plate. 
Good business was done last week, as shown by the 
following items : Quantity received from works, 81.527 boxes : 

receipts, 31,531; stocks, 172,123 boxes. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. Victor Stosir, of 6, Foster’s-buildings, High-street 
Sheffield, advises us that he has sold the business of the Sheffield 
Annealing Works Company as a going concern. 

Grorce F. West AND Co., of Caxton House, Westminster, 
S.W., inform us that they have been appointed sole Britis) 
selling agents for the Société Anonyme Aciéries et Fonderies 
d’Art de Haine-St.-Pierre et Métallurgique Lilloise. 

Wri1raM Frrersu, Limited, iron and steel merchants, of Leeds, 
are opening a branch office at Corn Exchange Chambers, 
Sheffield, under the management of Mr. G. Clifford Whitaker. 
The business of this branch will be principally devoted to dealing 
in contractors’ new and second-hand plant, &c., whilst the 
firm’s ordinary business in rails, girders, iron and steel bars, 
plates, &c., will be continued as before at the head office, Water- 
lane, Leeds. 





Contracts.—The Power Gas Corporation, of Stockton-on- 
Tees, has recently secured a number of important orders, amony 
these being those from seven separate customers, which repre 
sent a total of over 23,000 horse-power of Mond by-product 
gas plant, and other orders for gas plant of various descriptions. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 
‘Tue position of the iron and steel market is exceedingly 
inland demand generally increasing. The colliers’ strike 


fin 
in th Ruhr district has not had any marked effect on the iron 
and steel industry, no stoppages or decreasing of activity having 
becu reported, the works, as a rule, being well provided with 
fuel. Output in iron ore meets with ready consumption. 
Inquiry and demand in pig iron remains strong. The slight 
falling off in the demand for bars has not affected quotations, 
and ihe mills continue well occupied in executing contracts 


previously booked. Plate and sheet makers report plenty of 
work to be coming in, both for immediate and forward delivery. 
Activity in the hardware industry has remained lively as 
before, but the prices obtained are unremunerative. On foreign 
account a regular business is being done. 

List Quotations. 

The following are the current list rates, per ton, free 
at works :—Raw spathose iron ore, M. 12.20; roasted ditto, 
M. 17.50; Nassau red iron ore, M. 14.50; spiegeleisen, 10 to 
12 per cent grade, M. 77; white forge pig, Siegerland and 
Rhenish-Westphalian brands, M. 65; iron for steel making, 
Siegerland quality, M. 68 to M. 69; Rhenish-Westphalian 
quality, M. 70 to M. 71; German Bessemer, M. 77.50; Luxem- 
burg foundry pig, No. 3, M. 56 to M. 58; German foundry 
pig, No. 1, M. 73.50; No. 3, M. 70; German hematite, M. 77.50; 
eommon basic bars, M. 112 to M. 115; iron bars, M. 135 to 
M. 138; basic hoops, M. 135 to M. 140; common steel plates, 


M. 130 to M. 135; steel plates for boiler-making purposes, 
M. 140 to M. 145; sheets, M. 142.50 to M. 147.50; drawn 


iron or steel wire, M. 122.50. 


Production in Pig Iron. 
Official accounts published by the Union of German 
Iron and Stee. Masters show that the output of pig iron in 





Germany, including Luxemburg, for February of this year was | 
1,319,827 t., as compared with 1,372,740 t. in January of this | 


year, and 1,179,137 t. in February, 1911. Output in the different 
sorts of pig iron was as follows :—Foundry pig, 239,781 t., as 
compared with 237,574 t. in February last year ; 
27,430 t., as compared with 28,750 t.; basic, 836, 250 t., as com- 
pared with 736,942 t.; steel and spiegeleisen, 171,247 t., as 
compared with 133,860 t.; forge pig 45,113 t., as compared with 
42,191 t. in February, 1911. 


Coal and Coke in Germany. 
An exceedingly strong tone characterises the Rhenish- 
Westphalian coal market, demand being active, although 
deliveries are comparatively limited ; last week, for instance, 
only 16,348 wagon loads were delivered per day, as compared 
with 25,789 in the week before. 
ports have been reduced to the utmost. 


Bessemer, | 


Shipments to the Ruhr coal | 
Work has now been | 


resumed at all the coal pits of the district, and supplies will. | 


increase, 
upwards being rather pronounced. 
demand comes in for coal of every description, and stocks are 
reduced to a minimum, both Rhenish-Westphalian and Aus- 
trian consumers having turned to Upper Silesia, in the first 
instance for supplies, when the strike began. Output in coal 
in the Upper Silesian district was reduced for a short time 
by strikes at various pits; but work has now been resumed, 
and normal deliveries are reported from the different coal 
pits. The tone of the Silesian coal market is sure to remain ex- 


ceedingly firm, for stocks have been almost cleared out, and are | 
likely to continue small, as fresh output will be delivered to the | 
in | 


coast districts, as usual, during summer. The advances 
price resolved upon by the Upper Silesian Coal Convention 
and by the Government pits for April Ist will be 0.50 and 
0.20 p.t. An extensive business is being done in Silesian 
coke, large supplies going to districts formerly provided with 
coke from Rheinland- Westphalia. 


The Iron Market in Austria-Hungary. 

The fresh business coming forward is rather moderate 
in amount ; still the mills have been kept going regularly, and 
a fairly stiff tendency is reported in quotations. There have 
been indications here and there of an increasing demand for 
building material, and the engineering and machinery industry 
continues well occupied. The colliers’ strike in Bohemia con- 
tinues. There has been quite a rush for supplies on the part of 


Prices have been very stiffly maintained, the tendency 
In Silesia also a vigorous | 


consumers and dealers, and rates have moved rapidly upwards | 
in the Ostrau coal district, which has not so far been touched | 
by the strike ; in coke also a most animated business is being | 


done. 


The Belgian Iron Industry. 

; An irregular sort of trade was reported from the Belgian 
iron and steel market last week. The majority of inland con- 
sumers are purchasing only what is absolutely necessary, but 
there has been a fairly large speculative business in a few 
instances. Quotations remain firm as before. Basic stands 
at 69f. to 72f. p.t., and foundry pig, No. 3, 73f. p.t.. the raised 
prices for coke leave but a small profit for the blast furnace 
works. An abatement in activity can be felt in the rail trade, 
and sheets, too, are less animated than they were a few weeks 
ago, while heavy plates remain in vigorous request. Bars 
sell freely at £5 5s. to £5 7s. p.t., free Antwerp. Hoops show 
increasing stiffness. In wire nails also a fairly good business 
is transacted, and it is gratifying to note a rising tendency in 
prices, The negotiations concerning the forming of a Nail 
Convention have not been successful so far. Prices for coal 
move steadily upwards ; in coke and briquettes a very animated 
business at rising quotations has also been done ; up to 30f, p.t. 
is paid for briquettes in a few instances, while medium sorts of 
coal realise 22f. p.t. House coal, which has a so been exported 
for industrial purposes, was sold at 24f. to 24f. p.t., and for 
(étes de moineaux 30f. p.t. was paid. 





Tue Commerciat Motor Users Assocration.—The annual 
general meeting of the Commercial Motor Users Association 
(Incorporated) was held on Thursday, March 28th, at 89, Pall 
Mall, S.W. The chair was taken by Colonel R. E. Crompton, 
(.B., chairman of the Association. In moving the adoption 
of the report for the year 1911, the chairman remarked that the 
Association had made great progress during that period, in 
numerical strength, in influence, and in the good work it had 
been able to carry out. After some remarks regarding the 
free legal defence scheme of the Association, and the Coronation 
parade of commercial motor vehicles, which was held under the 
patronage of his Majesty the King, and resulted in an attendance 
of 392 vehicles, the chairman referred at length to the traffic 
obstruction campaign of the Association, in which the Associa- 
tion was endeavouring to improve London traffic by preventing 
congestion due to the persistent driving of slow-moving vehicles 
on the crown of the road, by the erection, with the co-operation 
of the police, of a number of signs bearing the words ‘ Drive 
near left kerb,” in the main thoroughfare from Hammersmith- 
broadway to Hyde Park Corner. He reported that in continu- 
ance of the work accomplished by the Association in the matter 
ot installing cab-rank telephones, the Postmaster-General 
had stated that the Government would proceed to equip upwards 
ot 300 cab ranks in London with telephones. During the year 
no fewer than 300 of the most important firms and individuals 
using commercial motor vehicles had enrolled as members. 
Che report was unanimously adopted. 


| the pecker C is operated by the cam D and moves from rest 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent- Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date givenis the date of application ; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of oppesition to the grant of the Patent. 











STEAM ENGINES. 


28,384. December 16th, 1911. — Recrprocatinc STEAM 
Enernes, Dr. Wilhelm Schmidt, of 2, Rolandstrasse, Cassel- 
Wilhelmshéhe, Germany. 

The reciprocating steam engines described in this specifica- | 
tion are for working at high speeds of revolution (2000 per minute 
and more) and with high piston speeds (up to 2000ft. per minute). 
The main frame A carries the bearings B for the shaft, provided 
with four cranks. These cranks are arranged in the same plane, 
the centre cranks being arranged on one side of the shaft and 
the two outside cranks on the opposite side, while the cranks 
are arranged symmetrically on the two sides of a plane at right 
angles to the axis of the shaft and passing midway between 
the two centre cranks. Four single-acting steam cylinders 
of equal size are arranged on each side of the shaft, each pair 
of opposite cylinders being co-axial. The pistons of the cylinders 
are connected to the cranks by means of connecting-rods. 
The big-ends of the latter are in contact with only one side 











of the crank pins, this arrangement being possible because the 
engines work with such high compression that the connecting- 
rods are continuously pressed against the crank pins. In order 
to retain the connecting-rods in place when the engine is not 
under steam or when working under reduced pressure, rings 
are arranged around the big-ends of those connecting-rods 
which are connected to the same crank. The cylinders are 
provided with exhaust ports C controlled by the pistons, thereby 
ensuring a high compression. Steam is admitted through 
automatically operating valves D, arranged in the covers of 
the cylinders. As the piston performs its out-stroke, entering 
steam is throttled in the ports of the valve to an extent increas- 
ing with the piston speed; the pressure in the cylinder is con- 
sequently less than that in the steam pipe. As soon as the differ- 
ence in pressure on the two sides of the valve is sufficient, the 
valve is closed and remains closed during expansion and exhaust. 
The valve also remains closed during a part of the in-stroke 
of the piston and is opened only when the compression pressure 
reaches a certain definite amount.—March 13th, 1912. | 


INTERNAL COMBUSTION ENGINES. 


6114. March 11th, 1911.—Supptyine Liquip FvEL to Orn 
ENGINEs, E. W. Petter, of the Nautilus Works, Yeovil, 
Somerset. 

The lever A which actuates the pump plunger B through 


with gradually increasing speed in order to give the necessary 
motion to the hit-and-miss inertia governor. ‘Towards the end of 
the stroke the pecker C comes into contact, except when it is 
deflected by the trip E of the governor, with the plunger of the 
oil feed pump, causing a charge of fuel oil to be delivered to the 


N°GII4. 








engine. A small secondary cam F is formed on the face of the 
principal cam. The cam D‘being in contact with the roller G 
on the lever A gives the velocity to the lever and pecker which 
is necessary to produce the well-known hit er miss effect. At 
the moment when the pump plunger B is to be operated the 
secondary cam F imparts a rapid movement to the pump plunger, 
thus causing the fuel oil to be delivered into the vaporiser at a 
high velocity, which results in better vaporisation of the fuel 
oil and consequently greater economy in oil consumption.— 
March 13th, 1912. | 
6882. April Ist, 1911—ApPraRatus FOR GOVERNING AND 
OPERATING VALVES, Grice’s Gas Engine Company, Limited, 
and D’A. A. Willshaw, all of Taymouth Engineering Works, 
Carnoustie, Forfar. 
A rotatory ball governor A causes a lever B to rise or fall. 


| polyphase commutator motors. 


| mains feed this transformer. 





Suspended at the free end of this lever is a rod C and on its 


lower end is adjustably fixed a setter block D which can move 
up or down on a vertical guide within certain limits. On a 
rotatory shaft E is a single lift cam F in touch with a cam 
roller G on a finger lever H adjustably pivoted to the engine. 








At the free end of this lever is an adjustable spring plunger J. 
A second spring plunger K may for reasons of safety be added. 
In front of the lever H is a similar lever L, its free end, having on 


| it a push knob M which can be made to come against the stem 


of the valve N, and thus open the valve against the pressure 
of a spring. On the face of this lever is an inclined plane, 
which, co-operating with the block D, controls the opening of the 
valve.— March 13th, 1912. 


DYNAMOS AND MOTORS. 


25,358. November 14th, 1911.—ImpROVEMENTsS IN ALTERNAT- 
ING-CURRENT CommMuTATOR Motors, Hidde Klaas Schrage, 
of Westeras, Sweden. 

This specification describes a method of varying the speed of 
The invention is chiefly charac- 
terised by the fact that each phase of the secondary winding is 
short circuited by means of brushes through a variable portion of 
a closed continuous winding connected with the commutator. 
P indicates a three-phase winding on the rotor, which by means 
of slip rings and sliding brushes can be connected to a three- 
phase supply circuit. R indicates a regulating winding carried 
out as a closed continuous-current winding, which is likewise 
disposed on the rotor and is provided with a commutator. The 


N° 25,358 




















commutator has three pairs of brushes. The brushes A, B, C 
are suitably fitted on one common rocker ring and the brushes 
D, E, F on a second rocker ring, the rings being capable of being 
turned independently of each other. K, L, M indicate the three 
phases of a three-phase secondary winding disposed on the 
stator, each of the windings being connected to one of the brush 
pairs, and thereby short circuited through the portions of the 
regulating winding lying between the two brushes of each pair. 
The primary member of the motor thus comprises the winding P, 
while the secondary member consists of the windings which are 
connected in series with portions of the regulating winding.— 
March 13th, 1912. 
1250.—January 16th, 1812.—IMPROVEMENTS IN OR RELATING 
TO SINGLE-PHASE ALTERNATING-CURRENT REPULSION 
Morors, Siemens-Schuckertwerke G.m.b.H., of 3, Askanischer 
Platz, Berlin. 

The invention relates to arrangements whereby a single- 
phase alternating-current repulsion motor may be easily 
transformed into a shunt excited direct-current machine, 
and applies particularly to repulsion motors which are used 
for crane work. One end of the stator winding E is con- 
nected to the brush B. The brushes are not directly 
short circuited, but a short circuiting switch K and a resistance 
W are in parallel across the brushes. The leads M and N 
are connected to a regulating transformer T. Leads from the 
When the load is to be lifted the 


N°1250 








switch K is closed, say, by means of a relay R, and pressure is 
applied to the leads M and N. The machine runs as an ordinary 
repulsion motor. When the load is to be lowered the leads 
from the transformer T to the mains are disconnected and also the 
switch K. The rotor is rotated by the sinking load in a reversed 
direction, and the machine begins to work as a shunt excited 
direct-current generator. The armature current flows from the 
brush B partly through the resistance W to the other brush D 
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and a part flows through the exciting winding E, winding C 
through the transformer winding and thence to the brush D. 
The machine acts like a short-circuited generator, and gradually 
brakes the descent of the load.—March 13th, 1912. 


MEASURING AND TESTING INSTRUMENTS. 


6571. March 16th 1911.—AN IMPROVEMENT IN COMPASSES: 
J. W. Gillie, of the New Quay, North Shields, Northumber- 
land. 

The bowl of the compass is hung in suitable supports attached 
to the handle A. The ends B of these supports are continued 
above the bezel of the compass and form the sights C. Inside 
the bowl are arranged the clamping cups D. These cups are 
provided with spindles E controlled by springs F, the spindles 


N°6571 





being operated through the cord G and lever arms H by a trigger | 
i In use the compass is held in a vertical position | 
by means of the handle A and the object is sighted through the | 


mechanism J. 


sights C. Immediately the object is sighted the observer presses 


the button J, thus releasing the trigger and allowing the clamp- | 


ing cups to clamp the compass card, so that the bearing may 
be read off at leisure.—March 13th, 1912. 


16,095. July 12th, 1911.—IMPROVEMENTS RELATING TO 
ELECTRO-DYNAMOMETERS, WatTr METERS, WATT-HOUR 
METERS, AND THE LIKE, Edwin Moore, of 6, Berkley-avenue, 





a sinuous groove G in which is engaged by a projection H on 
the ram J which can slide in a direction parallel to the tool 
slide. The tool slide K receives its motion from the ram J. 
To adjust the stroke of the tool slide, it may carry a peg L 
adapted to be engaged by stops M and N carried by the ram. 
Each of these blocks is attached to a bar O and P, the two bars 
lying side by side and being clamped by a clamping block R 
locked by a set pin 8. If the limit of movement of the tool 
slide towards the left is to be less than the maximum, the block 
N and its rod O are moved further to the right so as to leave 
a certain amount of clearance between the block and the peg L. 
The result is that the block N will move its customary distance, 
but will not carry the tool slide so far as would be the case if 
the block N were adjusted right to the projection L, as shown. 
Similarly the movement of the slide to the right can be varied 
by adjusting the position of the block M and its bar P.— 
March 13th, 1912. 


20,092. September llth, 1911.—FrEep Devices ror LATHES 
AND LIKE MacuineE Toots, H. F. Atkins, of 194, Maldon- 
road, Colchester, and J. E. Cohen, trading as the Colchester 
Lathe Company, of Hythe, Colchester. 

This specification deals with means for obtaining the auto- 
matic sliding and surfacing feeds of lathes from a rotating shaft 
with the simplest mechanism which is such that the operator 
cannot connect the sliding feed while the surfacing feed is in 
operation or vice versa or connect either the sliding or surfacing feed 
while the lead screw is in operation or vice versa. A vertical 


The vertical worm A is carried by the 
bracket D which slides on the shaft E. The sliding operation 
is controlled by means of the handle F. The vertical worm A 
can thus be brought into gear with either of the worm wheels 
G, H. 


other suitable means. 
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Levenshulme, Manchester ; Thomas Edward Gambrell and | 


Charles Thomas Gambrell, both of Durham House, North 
Side, Clapham Common, London. 

In the form of construction shown A is the inner tubular con- 

ductor and B the outer tubular conductor. These tubes are 


joined on the outer side by a ring C of sheet metal, the annular | 


conductor A, B, C thus formed being connected in the electric 
circuit or near the free ends of the tubes A, B, which form its 
terminals. The material forming these tubes is made thin, so 
as to prevent skin effect and the formation of eddy currents 
during changes in the magnetic field. The annular conductor 


N°16,095. 








is divided at F and G to permit the introduction of movable 


coils H, J, which are suspended and connected in circuit in any 
suitable known manner, for example, by means of a ligament K 
and spring, or a pivotal or other arrangement can be adopted, 
These coils H, J are preferably the pressure, * volt”? or shunt 
coils of the dynamometer and are united by a rod N, which may 
bear a pointer O moving over a scale P. If desired a second 
sheet metal ring may connect the end of the tube A to a terminal 
tube of larger diameter than A but smaller than B, so as to enclose 
more completely the movable coil or coils. The annular con- 
ductor A, B, C may, if desired, be made integral and slotted to 
receive the movable coils—March 13th, 1912. 


MACHINE TOOLS AND SHOP APPLIANCES. 


6347. March 14th, 1911.—Cross Stipe MECHANISM FOR 
Avromatic Latues, Alfred Herbert, of Southfield, Kenil- 
worth, P. V. Vernon, of Penvorn, Manor-road, Coventry, 
and H. T. Harrison, of 44, Melville-road, Coventry. 

The operating shaft A carries a worm B mounted in bearings 
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in the base of the carriage C in such a manner that as the carriage 
is moved along the lathe frame D the worm B travels with it. 
The worm engages a worm wheel E, coupled to a cam drum F, 


worm wheel H drives the sliding feed. ‘To prevent the sliding 


or surfacing feed being put into operation when the lead screw | 


nut J is in mesh with the lead screw K, the pivoted half nut J 
is raised by a spring and lowered by acam L. From the bracket 
D a projection M is thrown out which passes under the lead 
serew nut and slides to and fro with the bracket D. When 
the worm A is in its central position the part of the projection M 
immediately under the nut J is cut away to allow the nut to 
be lowered into mesh with the lead screw. When the nut is 
| lowered into this recess it prevents the bracket D from moving. 

When the nut is raised out of the recess, the bracket can again 

be moved, but when it is so moved either one way or the other 

the projection slides beneath the nut and prevents it from being 
| lowered into mesh with the lead screw.—March 13th, 1912. 


MISCELLANEOUS. 


13,571. June 6th, 1911.—ImPpROVEMENTSIN ELECTRO-MAGNETS, 
| the British Thomson-Houston Company, of 83, Cannon- 
street, E.C., and Edmund Basil Widmore, of the Old Hall, 
Clifton, near Rugby. 
| This invention relates to electro-magnets such as are used for 
| operating electric switches or circuit breakers and other electro- 
magnetically operated mechanism in which a considerable force 
requires to be exerted by the magnet in closing the circuit 
breaker contacts and a long range pull is required to bring the 
contacts together. In the upper drawing A represents the 
cylindrical core of the electro-magnet which is provided with a 
laterally extended pole face B towards which the armature C 
is adapted to be attracted when the winding of the electro- 


| 
| 
| magnet is energised. In this modification the pole face is shown 
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provided with a cylindrical projection D which projects towards 
the armature. In the form illustrated in the middle left-hand 
sketch the surface of the pole face B is shown curved and tapers 
from the edge of the projection D outwards, while in the diagram 
on the right it also tapers, but in this case the taper is straight 
instead of curved. In the lower drawing a modification 
is shown in which the projection Dis secured to or formed integral 
with the armature E, and is illustrated as being cylindrical, 
although it is obvious that its sides might be curved or tapered. 
The pole faces B and the armatures C or E are of approximately 
the same area as shown.— March 13th, 1912. 





The worm wheel G drives the surfacing feed and the | 


SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 





1,016,504. 
Doncaster, England.—-Filed January 20th, 1909. 

In a crank shaft, the combination of shaft sections } 
extended cheeks thereon on the side opposite the cran| 
and locking projections formed thereon, a crank section j 
mediate between each pair of shaft sections and having « 
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Crank Swarr vor Steam Enaines, H. A, | it 


ing 
pur 
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worm A is revolved by a worm B and worm wheel C or by any | 


| sponding extended cheeks on the side opposite the eran|: 
fastening means for securing adjacent pairs of extended co} ck. 
together to form a double coupling and counter bala: 
each crank, the said counter balance couplings being ¢o arr);ved 
that one end of each coupling projects beyond the edgy: 
adjacent coupling so as to allow for the manipulation 
fastening means. There is only one claim. 


1,016,532. Enastic Firuip Tursineg, (. PR. Waller, Triton, 
N.J., assignor to De Laval Steam Turbine Company. New 
York, N.Y., a Corporation of New Jersey.—Fuled April 20th, 
1910. 

This patent is for the use of high-pressure steam in a 


low- 











speed turbine, the high-pressure steam expending its rey 
on the low-pressure steam. The invention consists in the 
| combination of a high-pressure chest, a low-pressure ches, a 
| 1otor, a low-pressure nozzle arranged to conduct low-pre: sure 
working fluid from the low-pressure chest to the rotor, wid a 
| 
| 
| 
| 
| high-pressure nozzle in line with the low-pressure nozzle and 


| arranged to project high-pressure working fluid from the high- 
pressure chest into the bore of the low-pressure nozzle, the bore 
of the low-pressure nozzle being of such diameter and form 
that it constitutes substantially a continuation of the high 
| pressure nozzle, as to expansion of the working fluid discharged 
into it by the high-pressure nozzle. the two nozzles together 
forming a combined high-pressure nozzle adapted to expand 
the high-pressure working fluid to a low terminal pressure. 
1,016,731. TeNpER Scoop, S. Bennis and J. G. Keppel, New 
York, N.Y.—Filed October 11th, 1911. 

In a tender scoop, the combination with a suitable support- 

ing frame, of a dipper having a forwardly projecting chamber 

















| above the inlet which will prevent the splash or spray from 
discharging upon the roadway, bridge or trestle, while tlic 
scoop is in operation. There are seven claims. 


1,016,772. Insecror, C. Pottel, Halle-on-the-Saale, Germany. 
—Filed July 12th, 1911. : 
This patent is entirely for a method of building up an injector 





of several parts, which will be understood from the drawin:s 
There are three claims. 
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THE NORTH MAIN PIER OF THE QUEBEC 
BRIDGE. 


| Sinking was started on 
(No. 2) on June 29th, 1911, 


the westerly caisson 
and on the easterly 


| caisson (No. 3) on July 27th, 1911. 


Caisson No. 2 


DcrinG the past season the caissons for the north | reached its final position on October 8th, 1911, and 


main pier of the Quebec Bridge have been sunk to the | caisson No. 3 on October 18th. 


Caisson No. 2 was 


required depth at elevation -+- 20ft., being about | sunk at the rate of -407ft. per day and caisson No. 3 


5Oft. 
ext! 


have both been taken down approximately to low- 


below the bed of the river and about 81ft. below | at the rate of -455ft. per day for the entire period. 
ne high water. The north and south main piers | For probably half this period work was carried on 


| night and day. To serve the caissons a platform on 


water mark, and both anchor piers have been entirely | pile bents was constructed entirely around both 


wed. The masonry of the north main pier has 
completed up to elevation 83ft., and will be 
leted during the season of 1912. The caisson 


rem 
bee 
con 


| caissons. Communication was obtained with the 
shore by means of two platforms supported on cribs 
and flush with the upstream and downstream faces 
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Fig. 1 


for the south main pier is in place and sinking opera- 
tions will be started as soon as the season opens in the 
spring. Both new main piers are placed directly 
south of the old main piers, with their centre lines 
coinciding. Thus the length of the main span 
remains the same as that of the old bridge, namely, 
1800ft. centre to centre of piers. The anchor piers 
are placed 515ft. respectively north and south of the 
Inain piers. 

The construction of the north main pier involves 
some 20,000 cubic yards of excavation and 27,000 cubic 
yards of masonry, 90"per”cent. of ‘the masonry work 
being below extreme high water mark. 
no work can be done before May Ist nor after Novem- 


As little or | 


Se 


Swain 


GENERAL PLAN OF THE WORKS 


of the main platform. The upstream platform car- 
ried two lines of rails which looped around the cais- 
sons and were used for conveying concrete, broken 
stone and other materials from the concrete plant and 
storage bins at the foot of the cliff about 600ft. away. 
Two sets of lines were also carried on the downstream 
platform, which connected with the inclined freight 
elevator running up the face of the cliff and thus 
connecting with the main storage yards and outside 
railway ;communication These latter lines, there- 
fore, served in the first place to transport all plant, 
machinery and other heavy supplies from the upper 


| storage yard the heavy granite blocks taken from the 





of the air down to about 75 deg. Fah. As a conse- 
quence the temperature of the working chamber rarely 
exceeded 90 deg. Fah., although the service shaft, 
on account of the heat generated by the setting of the 
concrete surrounding it, generally exceeded 100 deg. 
Fah. For this same reason the temperature of the 
working chamber reached as high as 110 deg. Fah. 
when being finally filled with concrete. 

The compressors were at first supplied with power 
from six 100 horse-power horizontal boilers. As the 
work proceeded it was found that the demand on the 
compressors was greater than was anticipated. As 
a consequence an extra 100 horse-power boiler was 


| installed together with one 50 horse-power, one 75 


horse-power and one 250 horse-power boilers, making 
a battery of ten boilers, aggregating 1075 horse-power. 


| These boilers were all coupled up, and in addition to 
| the compressor plant supplied power to the power- 


| house, rock crusher and concrete mixing plant. 


In 


| addition to the above there was also one 100 horse- 
| power vertical and two 50 horse-power horizontal 


boilers on the platform near the caissons. These 


| boilers were used to furnish power to six 15-ton stiff- 


leg derricks which were used for handling stone, con- 
crete, &c., during the sinking operations. They also 
furnished power to one 8in. high-pressure pump used 
for washing material in the working chamber and to 
two 4in. pumps which supplied water to the high- 
level tank on the top of the hill, thus furnishing the 
water supply for the whole plant. 

The plant is supplied with electric light from its 
own power set situated near the boiler-house. It is 
equipped witha 30-kilowatt General Electric Company s 
generator, which is capable of operating sixteen arc 
lights and one hundred 16 candle-power incandescent 
lights. There is also a blacksmith shop and machine 
shop in connection, so that all minor repairs to plant 
and equipment can be made on the job. 

The concrete mixing plant was placed just at the 
foot of the cliff. Halfway up the slope is the rock 
crushing plant. The rock used for the concrete is 
obtained from an adjoining cut, and is brought to the 
brow of the hill in cars which dump into a chute 
leading to the crusher plant. The stone is fed into two 
rotary crushers which are capable of dealing with 
about 500 cubic yards in twelve hours. After passing 
through the crushers the stone is led over an inclined 
screen of 2in. mesh, and thence into a storage hopper 
bin o about 200 cubic yards capacity. Three chutes 
lead from this to the concrete mixing platform below, 
the mouth of each chute being directly over a mixer. 
From this platform the sand, stone, cement and water 
are fed in the proper proportions to the mixers under- 
neath the platform, which in turn dump into self- 
discharging buckets on trucks, which are hauled to the 
caissons by horses. Three Ransome mixers are used 
on the work, two having a capacity of % cubic yards 
and the other 14 cubic yards. Owing to the condi- 
tions under which the work was carried on the mixers 
never had a chance to work to their full capacity ; 
their best day’s work being 450 cubic yards for the 
twenty-four hours. 

The sand used in the concrete is conveyed to the 


to the lower level, and also to remove to the upper | concrete mixing platform in the same manner as the 


stone, namely, by means of a chute from the upper 











Fig. 2—GENERAL VIEW OF THE NORTH 


MAIN PIER WORKS 








ber Ist, special consideration was given to the arrange- ; old main and anchor piers during the course of their 
ment of plant in order that all work started in the | demolition. 


pring should be completed by the autumn, thus | 
Two caissons ; plants which furnished the power for the various 


avoiding any risk of damage by ice. 


were employed for the foundations of the north main | operations. 


pier, each 85ft. by 60ft., placed with the 85ft. axes at 
right angles to the centre line of the bridge. A span 
10ft. in width was left between the two caissons, thus 
making the over-all dimensions 60ft. in width and 
180ft. in length. This enabled the caissons to be 
sunk independently of each other, and in view of the 
particularly difficult material encountered tended con- 
siderably to facilitate sinking operations. 


At the foot of the cliff were situated the mechanical 


To supply compressed air five Ingersoll- 
Sargeant compressors were employed. Four had a 
capacity of 1250 cubie feet and one 2500 cubic feet 
per minute. These compressors discharged into a 
12in. main from which 7in. branches led into the two 
caissons. Each branch was fitted with a gate valve 
so that the air could be cut out of either caisson at 
will. The main pipe was carried ina sluice of running 
water about 400ft. long, which kept the temperature 














Fig. 3-SOUTH CAISSON ROOFED OVER, AND OLD ANCHOR PIER NEARLY DEMOLISHED 


level, where it is unloaded from hopper bottom cars. 
The chute is 8ft. wide by 6ft. high and is kept practi- 
cally full all the time, the sand being taken from the 
lower end as required. The coal for the boilers is 
also delivered from the upper level through a chute, 
which empties into two yard side dump cars at the 
boiler-house level. By means of a track these cars 
deliver the coal to each boiler as required. On the 
top of the coal chute is a double line of rails with 
balanced trucks, which convey the cement from cars 
at the upper level to the storage shed at the level of 
the concrete mixing platform. The cars can, there- 
fore, be unloaded as they arrive and the cement 
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placed where required for use with the minimum 
amount of handling. 

For the convenience of the “ sand-hogs,” as the 
workmen employed on excavation work are jocularly 
termed, who are compelled to work on shifts through 
the whole twenty-four hours, the contractor erected 
both sleeping and dining quarters for a large number 
of his men. On the lower level a bunk-house has been 
provided to accommodate about one hundred men, 
and a dining-room that will seat as many more. On 
the upper level is a smaller house with bunks for 
about sixty men and dining quarters of about the 
same capacity. On the dock the contractor erected 
a number of buildings, which include an office and 
bath accommodation for the inspectors, a hospital 
with a doctor in continual attendance, where first 
aid may be administered in case of serious accidents, 
or regular treatment in case of minor troubles. There 
was also provided a coffee-house, kept at a high tem- 
perature, where the ‘sand-hogs”’ could change 
their clothes and receive hot coffee at the end of their 
shift in the working chamber. In addition to the 
above were the usual stores, offices, &c., for the con- 
tractor’s own use. In connection with the hospital 
arrangements there was also provided a steel hospital 
tank connected with the compressed air system, to 
which men suffering from the “ bends” could be 
immediately transferred and treated. 

For serving each caisson four 30in. shafts for 
material and two 30in. ladder shafts were employed. 
For ejecting the sand and smaller stones four 4in. blow 
pipes were used. The larger boulders were broken 
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Fig. 4—GROUTING PIPES 


up and hoisted through the material shaft in buckets 
having a capacity of % cubic yards. Four Tin. com- 
pressed air pipes supplied air to the working chamber 
and served the blow pipes. Two 6in. pipes supplied 
the water for “‘ washing” the sand. One 2in. pipe 
supplied high-pressure air for drilling, &c., and a 
second 2in. pipe carried the wires for the electric 
lighting of the working chamber and ladder shaft. 

The concrete used for the main body of the caissons 
was composed of one part of cement, two and one- 
half of sand and five of broken stone, proportions 
being determined by the volume. For sealing up the 
working chamber a somewhat richer mixture was 
used composed of one of cement, two and one-half 
of sand and four of stone. Displacing stones of 
} cubic yard and over were laid in the concrete, such 
stones being laid at least 9in. apart vertically and 12in. 
horizontally. In concreting the working chamber 
the concrete was mixed very dry, so dry, in fact, that 
it would not flow, as it was found that this gave the 
best results. 
terraces, the top layer being carefully rammed under 
and around the timbers of the roof. It required six 
days of twenty-four hours each to complete the con- 
creting of each working chamber. After the con- 
creting had been completed to the mouths of the 
service shafts the air was taken off and these shafts 
filled with concrete. No settlement whatever of the 
-aisson was detected after the air was taken off. 

In order to provide against any cavities being left 
between the concrete and the lower surface of the 
roof of the working chamber grouting was resorted to. 
For this purpose a 7in. pipe was employed and con- 
nected in turn to the air, water and blow pipes. The 


The concrete could then be placed in | 


apparatus used is shown in sketch in Fig. 4. A is the 
supply pipe superimposed upon the other pipes 
leading down into the working chamber. F is a 
screw plug in end. C and D are air pipes connected 
to the high-pressure pump. At the beginning of the 
operation all the valves were closed and plug F 
removed. The pipe A, about 20ft. in length, was 
then filled about two-thirds full of thin grout. The 
cap F was then screwed on and valves G and D opened. 
The air at 100 lb. pressure per square inch in coming 
through pipe B thoroughly mixed the grout as it 
passed and forced it to any cavities that might exist. It 
was originally intended to use the air from B for mixing 
only and the air from C for forcing the grout, but it 
was found that the force of the air from the upper pipe 
added to the weight of the grout itself, tended to plug 
up the lower pipe, and this pipe at one time was actu- 
ally filled with grout for a distance of about 30ft. 
from the nozzle. An effort was then made to operate 
with C, only it was found that the grout was apt to 
block at G. During the latter operations C was not 
used at all, eminently satisfactory results being 
obtained by the use of B alone. 

were used in grouting caisson No. 2 and 274 bags for 
caisson No. 3. 

After the caissons had been finally landed the entire 
boiler and compressor plant, with the exception of 
that on the pier, and about one-half of the concrete 
plant was dismantled and transferred to the south 
side, and during the past winter it has been put in 
shape to handle the work in connection with the sink- 
ing of the south main pier caisson. As there is still 
a large amount of work to be done on the north side 
in connection with the anchor pier and the masonry 
of the main pier above low water, a large amount 
of plant will still remain there, which will have to be 
duplicated for the south side. 

Messrs. M. P. and J. T. Davis are the contractors 
for the sub-structure, Mr. 8. H. Woodard, of Noble 
and Woodard, of New York, being engineer in charge. 
Mr. John D. Wilkens is the resident engineer for the 
Board of Engineers, in charge of all inspection. 

A plan of the lay-out of the plant is given in Fig. 1, 


and a series of views of the works is given on this and | 


on page 380. The various engravings speak for 
themsleves. 


THE GAS TURBINE. 
No. IV.* 
By NORMAN DAVEY. 
In the previous articles all the turbines that have 





been discussed have been of that variety in which | 
the turning moment on the shaft, occasioned by the | 


impinging of the gases on the turbine blades, has 
been continuous in its action. In the explosion 
turbine—or gas turbine proper—the action of the 


gases on the blades, is, however, not continuous but | 
The cycle of operations is similar to that 
which takes place in the cylinder of a gas engine ; | 


periodic. 


and, indeed, this is the only form of gas turbine 
(so-called) that can really be considered to have 
been evolved from the gas engine itself. 

The thermodynamic cycle is as follows :—The 
requisite proportions of gas and air are exploded in 
a vessel of suitable size and shape, from which they 
are immediately conducted on to the blades of the 
turbine wheel. The first effect of the explosion is 
to cause a momentary rise in pressure, which under- 
goes immediate expansion and translation from pres- 
sure energy to kinetic energy, the gases effluent on 
the wheel acquiring that velocity due to the initial 
temperature and pressure produced. 

Following upon this, a slight and momentary 
pressure depression is produced in the combustion 
chamber below that of the external medium—caused 
either by the drop in pressure On expansion or else 
the momentum of the effluent gases—opinion on the 
matter seems to be divided ; and this drop in pressure 
is of sufficient intensity to suck in a fresh charge of 
the combustion mixture. 

The burnt gases have now entirely left the explo- 
sion chamber, which is filled with a fresh charge 
ready for ignition. By a suitable timing of the ex- 
plosions with a sparking plug the action may be 
made wholly automatic. The explosive charge 
may be compressed before introduction into the com- 
bustion chamber—a case analogous to the modern 
gas engine—whereby an increased range of expansion 
is assured. Or the negative work of initial com- 
pression may be entirely eliminated and the charge 
exploded at atmospheric pressure, as in the old 
Lenoir gas engine. The fundamental principles 
involved and the inherent difficulties encountered 
are the same in either case. ; 

These lie chiefly in the fact that the velocity of 
the effluent gases on the wheel is not constant in 
magnitude—as in the continuous combustion turbine 
—but periodic, rising from zero to a maximum and 
then falling to zero again, or as the case may be, 
varying continuously between a maximum and a 
minimum value. Since a turbine wheel can only 





* No. III. appeared April 5th. 
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efficiently absorb a velocity of a given magnitude— 
a velocity, in fact, equal to twice the peripheral 
speed of the wheel—a portion of the kinetic energy 
of the gas is irrecoverable. That is to say, duving 
the flow of the gases on to the wheel, only at 

particular instances is the wheel working at its 
efficiency; at every other moment of the flow ei! 
the wheel is running too fast for the gases or els: 

gases are flowing too fast for the wheel. 

Of course, if the exploded charge were a 
elastic body such as a bullet from a gun, the |dy 
as a whole, would quickly acquire a maxi::un, 
velocity, and if the turbine wheel were run wii!) a 
peripheral velocity equal to half this value the tu 


two 
full 
her 
the 


on- 


ine 


would be operating under the most satisfac ory 
of conditions, and supposing no angular or frict’ yal 
losses to take place the total energy of the mv ving 
mass would be absorbed. 

The fluid impinging upon the wheel is, how er, 
an elastic one. The effect produced under} ‘ese 
conditions is best understood by imagining th. ex- 
plosion to take place in a closed vessel; a \ lve 
being opened to allow admission on to the wijecel, 
as soon as the maximum pressure of explosior has 
been attained. It will be readily seen from ‘his, 
that the portion of air immediately behind the valve 
acquires the maximum velocity, and that suce:-sive 
elements of air behind this acquire velocities dec rvas- 
ing in value as the body expands and increas:s in 
volume. Finally, the last remaining portion o/ the 


air in the back of the combustion chamber, farihiest 
from the orifice, is set in motion ; not by any difference 
in pressure—since now the air in the combustion 
chamber has dropped in pressure to that of the air 
outside—but wholly owing to the momentum of the 
successive masses of air in front of it. 

That this is so can be readily seen by a reference 
to Fig. 13, which shows the time pressure diagram 
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Time- Pressure Diagram. 
Karavodine Turbine. 


Fig. 13 


of the explosive discharge in the gas explosion turbine 
|of M. Karavodine.* 

The maximum pressure in the case of this particular 
machine was some 5lb. above the atmosphere 
a remarkably low value—and the maximum suction 
produced by the momentum of the moving mass 
of air, 2lb. That is to say. the maximum velocity 
was that produced by expansion from 20 lb. to 15 lb. 
abs. at the temperature under which the explosion 
occurred, and the minimum velocity that which 
would give an equal quantity of work as in the 
expansion from 15 lb. to 13 lb. abs. 

The problem with which the investigator of the 
gas explosion turbine is faced is, therefore, the assi- 
milation, as far as possible, of the minimum and 
maximum velocities of the gaseous flow upon the 
turbine wheel. 

It may be as well to regard the explosion turbine 
for a moment without taking into account the losses 
occasioned by variations of velocity. In the thermo- 
dynamic cycle of the explosion turbine, the heat 
is supplied to the working fluid at a constant volume, 
while in the constant pressure air and steam turbine 
the heat was introduced at constant pressure. If 
T, be the atmospheric temperature and TT; be the 
temperature of the fluid before expansion, then the 
heat put into the working fluid in the explosion turbine 
is K, (T, — Ty), where K, is the specific heat of 
the fluid at constant volume. The work done by 
1 Ib. of fluid on expansion will be, of course, 


V2 
w= p dv, the expansion being adiabatic. 
Ju 
Instead of :— 
P; 
W= v dp under similar conditions of ex- 
/ Ps 


pansion in the constant-pressure turbine. 
If a pump is employed to compress the working 

fluid initially (isothermal compression) the negative 

work performed is— 

n-—-1) 

wih 


where n equals the number of compressions and 7 
and v; the initial pressure and volume. __ 
Since the work done by the compression is only that 


W=ny log, n — 








This last does not include furnace and producer losses. 


* “The Gas Turbine,” H. H. Suplee. 
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avea of the “PV” diagram lying under the compres- 
sion curve. That is to say, thepump does no work 
in delivering the air, as in the constant pressure 
turbine. 

it will be seen from the above that although less 
heat is put into each unit quantity of working sub- 
stance than is the case in the constant pressure 
turbine, yet the corresponding work got out of the 
fivid is also diminished. The chief advantage in 
tie system lies in the reduction, or even elimination, 
of the negative work. 

“rom the experiments of Mr. Dugald Clerk it has 
been found that pressures of over six atmospheres 
may be obtained upon exploding gaseous mixtures 
in closed vessels. Unfortunately, such a condition 
as this does not hold good in the gas turbines of the 
KKsravodine type, in which, since there is no valve 
placed between the combustion chamber and the 
expanding nozzle, the explosion is analogous to that | 
taking place in the open. In the turbine lately | 
designed by Herr Holzwarth, of Mannheim—an | 
account of which will be found in THE ENGINEER | 
of December 8th, 1911, and January 5th, 1912— | 
the closed chamber condition is realised by the use | 
of an intermediary valve. This type will be treated | 
of more fully later. | 

Yo return to the Karavodine turbine. Actual | 
machines of this type have been built and submitted | 
to continued tests. The fuel consumption, however, | 
has always, apparently, been very considerable. | 
One of the most prominent causes of this low efficiency 

apart from velocity losses—would seem to be 
the extremely small pressures produced by the effect | 
of the explosion in an open vessel. For instance, 
in the Karavodine turbine the maximum expansion | 
obtained was no more than from 19 Ib. to 15 Ib. abs. | 
It is to be assumed, however, that by the use of a 
properly constructed combustion chamber and an 
exact regulation of the explosive mixture, higher 
pressures than those instanced above might be ob- 
tained, even without the aid of an intermediary 
valve between the combustion chamber and the wheel. 
There are still the losses due to the continual drop 
in pressure on expansion and the velocity losses 
incident to its varying value. 

Consider 1 lb. of fluid that has been exploded 
behind a valve, and is therefore at a certain pressure 
above that of the atmosphere outside the vessel. 
Let the valve now be opened. The initial portion 
of fluid, directly behind the valve, immediately 
acquires the maximum velocity due to the initial 
pressure difference. As the fluid leaves the chamber, 
however, the pressure falls, and the velocity of the 
fluid diminishes until a minimum, or maybe a zero, 
value is reached. If the initial pressure difference 
had been maintained throughout the efflux of the 
gases, the fluid would have remained at its maximum 
velocity Vi, and the energy of the moving mass 
would have been V*,/2g. If the velocity of the 
fluid falls to a final value V,, and the velocity gradient 
is in the form of a straight line, the energy given out 
by the pound of gas, is— 

E= ! 
“9 
where dm represents any small element of mass in 
the effluent gases. 








/ Vidm 


Since V = m tan 0 V., where tan? is the 
slope of the velocity-mass curve (V, Ve), 
. : 7? ’ ‘ : 
E = > J (m(V, V2) V.Pdm 
4 q~ 0 
ae y. ve VV.) 
6 g { ! 2 1 2 j 
Let V. mV,, where m is a fraction less than one. 
Then— 
Oh os ; 
B= 29°3 (m? + m+ 1), 


hus, the actual energy equals the maximum energy 


possible if the initial pressure difference remained 
at 

: i m? +- + 

constant, multiplied by . ; — where m 


equals the fraction that the final velocity is of the 
initial velocity. When the final velocity value is 
zero—-1.e., When m = O—the energy available becomes 
one-third of that due to the initial pressure drop. 

Fig. 14 isa mass-velocity and mass-velocity squared 
diagram showing the loss in energy due to velocity 
variations. Here the velocity is assumed to fall 
from V, to V. along the straight line V, X V,, and | 
= ouerey is represented by the area beneath the curve 

“7 
wheel. The shaded areas represent the energy lost | 
Owing to the fixed velocity of the wheel and the | 
varying velocity of the fluid. The area F K C repre- | 
sents energy lost while the fluid falls from a velocity | 

1 to a value equal to 2u. The area EPZF | 
represents energy lost while the fluid falls from a | 
velocity 2u to a value u, and the area TR XEO| 
Tepresents energy lost while the fluid falls from the 
velocity u to the final velocity V». 

(he foregoing analysis applies more directly to 
combustion turbines of the Holzwarth type, in which 
the explosion chamber is closed during the ignition 
of the charge by a suitable valve that only opens when 
the ‘maximum pressure has been reached. 

"he Holzwarth turbine has the advantage over the 
°pen combustion chamber type in the greater range 
0! expansion that it can achieve. Exploding behind 





| falling to too small 


a valve is, however, an innovation that may lead to 
difficulties in practical working; at the least, it is 
an added complication. Perhaps the most striking 
feature in the Holzwarth turbine is the ingenious 
arrangement by which the valve on the combustion 
chamber is operated. The valve in question is so 
adjusted by a spring that it only opens when the 
pressure in the explosion vessel has reached a value 
approaching the maximum pressure obtainable. 
As the pressure in the chamber falls, however, the 
valve does not immediately close, but is kept open 
by an oil relay that retards the closure. Just before 
the valve finally closes a current of cold air is admitted 
through the explosion chamber, which acts the 
double part of scavenger and cooler. 

In the gas explosion turbine of the Karavodine 
type, in which the explosion takes place in what 


approaches to an open vessel, an artifice for the | 


equalising of velocity is resorted to, differing funda- 
mentally from that used in the case of the closed 
combustion chamber type. The momentum of the 
gases is still utilised to raise the value of the final 


velocity, but it is not brought about by the use of | 


an explosion vessel with a wide aperture, since such 
would not be permissible without the use of an inter- 
mediary valve. The method employed is that of 
dilution, subsequent to ignition. The 
cartridge is introduced at the end of a long tube— 
or within a chamber attached to the end of a long 
tube—and there exploded. In this manner a con- 
siderable column of air is set in motion and the 
momentum that this acquires sucks in a fresh charge 
and prevents the velocity of the effluent gases ever 
a value. In this way a more or 
less constant flow is assured. The loss in this system, 
however, would appear to be considerable. Let 
m and V be the mass and velocity of the cartridge 
respectively ; let M be the mass of the dilutant, 
great in comparison to m; then v, the final velocity 
of the total mass, is— 
m - 
M + m 

The kinetic energy of the cartridge KE; = 4m V 
and the subsequent kinetic energy of the total moving 
mass EK, = 4 (M + m) v*. 
This equals— 


FE, = (M4 


792 


And-— 
7 
1D M +m 
If M is great compared to m, the proportion of energy 
recoverable upon dilution is extremely small. 
In the experimental turbine of M. Karavodine 

















yA : Bly? 
1 —= fj 
--- 5 
ce / 
a / 
sae / 
af / 
rd s 
, / 
/ / 
“ff / 
¥ 
/ / 
/ / 
/ / 
/ p 
: | Ps 
& >; oy 
% oi % 
3 ' 16 
om </ oy 
. wi ay, 
/ / | 
y ' , | 
= ; : 
= / 
' / 
= / Pi 
© t 4 
» ! / 
! , 
| / 
/ / 
i / 
' 4 
/ ff 
' 
H : / W vy, 
* 24 
V2 











Mass. 
Velocity-Mass 
Shaded Areas =Energy Lost. 


Diagram. 


Fig. 14 


a pipe l0ft. in length. The fuel consumption was, 
however, very heavy, amounting to no less than 5 |b. 
of gasoline per horse-power per hour. 

In the Holzwarth turbine the explosive mixture was 
compressed before introduction into the combustion 
chamber. An initial pressure of six to eight atmos- 
pheres was thus obtained. The negative work in- 
volved was undertaken by the waste heat from the 
turbine exhaust. Herr Holzwarth seems to have 
claimed an efficiency of 30 per cent. in fuel con- 
sumed per brake horse-power. This is a very great 
advance on the fuel consumption obtained in the 
Armengaud-Lemale turbine. If no practical ob- 
jections arise to the working of the valves and _ their 


connections under conditions of continuous service, | 


the explosion turbine would seem to have a fair 


explosive | 


efficiency of the ideal air cycle operating under the 
conditions of the explosion turbine equals— 


Heat taken in at constant vo]. — heat rejected at 
constant pressure 
Heat taken in at constant volume 

is barely 40 per cent., it is hard to see how an overall 
efficiency of 30 per cent. has been achieved. Even 
with the ideal gas engine cycle—-with rejection of 
heat at constant volume—the efficiency for six ex- 
pansions is only just over 50 per cent. This matter 
will be more fully discussed later, when the perform- 
ances of the different types of gas turbines will be 
compared. 

In the succeeding article the accessories to a gas 


turbine installation—compressor, producer, furnace, 


&ec.—will be considered. The sixth and last article 
of this series will be in the nature of a general summing 
up of the advantages of the various types of gas 
turbines, special fields of application, and a considera- 
tion of the future that lies before heat engines of this 
class. 
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Tue Institution reassembled on March 29th, under 
the presidency of Lord Bristol, and the first paper 
| to be taken was that by Professor J. H. Biles on 
| ‘Geared Turbine Channel Steamers Normannia and 
| Hantonia,” of which we give a long abstract below. 


In the winter 1910-11 the London and South-Western Railway 
| Company had taken delivery of two three-screw turbine-driven 
vessels, the Caesarea and Sarnia, built by Messrs. Camme!! 
Laird and Co., for the Channel Islands service. The design 
and construction of these vessles was supervised by my firm. 
The trial speed of these two ships was 20 knots. The sea speed 
| required was 18 to 194 knots. This speed is not so advantageous 
| as higher speeds for the application of the directly coupled 
| turbine. The company were considering building two similar 
vessels for the Havre and Southampton service. It was desired 
to get all the advantages of the Casarea and Sarnia, but with 
a considerabie reduction of fuel consumption. 

The graduai increase in the requirements of the passengers 
in speed and accommodation could not be met without increased 
horse-power and consumption. To give some idea of the growth 
of horse-power which has been associated with the development 
of the cross-Channel services of the London and South-Western 
Railway Company, the following table has been prepare: : 

















| Passenger Six hours’ 

| , Dis- | accom- trial. | 

| Built. | place- | modation. |—————- | Remarks 

| es. ——————— ‘ 

| Ist. | 2nd. Speed. H.P. 
Alma .. ..| 1894 | 1350 | 102 51 | 18.5 3250 | LHP. 
Alberta .. 1900 1530 135 50 19.0 4500 | LH.P. 

| | | 
Cwsarea and| 
Sarnia ..| 1910 | 1990 | 186 114 | 2.0 6670 _| S.HLP. 





To effect the object of reducing consumption without reduc- 
ing the advantages of speed and accommodation to the travelling 
public which had been secured in the last two steamers did not 
appear at first sight to be an easy problem, hecause these vessels 
were very efficiently propelled, but the successful results of 
the Parsons Company’s work in the Vespasian induced us to 
consider the adoption of geared turbines. 

The Parsons Company estimated that a water consumption 
of 12} 1b. per shaft horse-power for the propelling engines could 
be obtained by the adoption of geared turbines. Allowing 
for the auxiliaries the amount consumed in the Czsarea we 
were able to make a reduction of the boiler power, so that one 
double and one single-ended boiler could be adopted instead 
of two double-ended ones. By placing these with their axes 
at the middle line of the ship it was possible to reduce the beam 
of the vessel if a form could be found which would give the 
necessary stability, and it was, in fact, found possible to reduce 
the beam from 39ft. to 36ft. The saving in weight of the reduced 
hull and boilers reduced the displacement and the horse-power 
necessary to drive the vessel. A further reduction in horse- 
power was made by reducing the six hours’ speed from 20 to 
19} knots. These figures are given to show to what causes it 
was looked to reduce the horse-power and consumption in the 
two proposed vessels. The first of these vessels, the Nor- 
mannia, has been recently tried, and it is with a view of placing 
the results of this trial before this Institution that this paper 
has been written. 

The revolutions of the three-screw turbine are about 500, 
while those of the two-screw geared turbine are only about 300. 
At first sight it may appear that full advantage has not been 
taken of the reduction possible in gearing. In reciprocating 
engines of about the same power in similar cross-Channel 
steamers the revolutions are 170 to 180 and the propellers are 








uw is the peripheral velocity of the turbine | the combustion chamber was situated at the end of | 


| of racing is accepted. 


104ft. to 11ft. diameter. These propellers have a high efficiency 
in smocth water, but with the limited draughts of these vessels 
they have not much tip immersion. Undoubtedly, one of the 
advantages of the three-screw turbine in sea work is the great 
immersion of the screw tips and the consequent freedom from 
racing and loss of propulsive efficiency by the screws coming 
out of water. The diameter of the propellers in the three-screw 
ships is only about 5}ft. It is not generally possible with re- 
ciprocating engines in vessels of this size and power to increase 
the revolutions very much, and therefore the disadvantage 
In the geared turbine there is much 
more elasticity of choice of diameter of propeller, and it was 
decided to adopt a speed of revolution which would allow a 
propeller of 8ft. diameter to be used. This propeller has a 
tip immersion of 3ft. more than in the reciprocating engines, 
while the loss of efficiency due to its smaller diameter is not 
serious. Judging from model experiments with screws the 
relative efficiencies of a 10}ft., 8ft. and 54ft. diameter propeller 
may be taken as in the ratio of about 1°2. 1°1, and 1°0 respec- 
tively. There is reason, however, to believe that the efficiencies 
of the full-sized screws are not so greatly different as appears 
from these figures, though it is extremely probable that there 
is a considerable difference between the 10ft. and the 5ft. screws. 
Taking the relative efficiencies in smooth water into account, 
and the fact that in sea work the greatly increased tip immersion 
would increase the average sea-going efficiency of the smaller 
propeller, it was decided to adopt 300 revolutions, instead of 


| the lower number which at first sight appeared to be the best 


for geared turbines. P 
The dimensions and particulars of the geared turbine vessels 
Normannia and Hantonia are as follows : 


Length over all = ee 299ft. 
Length between perpendiculars. . 290ft. 
Breadth moulded .. .. .. .. -- 36ft. 
Depth moulded to promenade deck .. 23ft. Gin. 
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future before it. Since, however, the maximum | oh ana April 5th, 
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Boilers. One double-ended. One single-ended’ 
Length . - 21ft. 10in. 11ft. 4in. 
Diameter 17ft. lift. 


303 sq. ft. — 
10 221 sq. ft. 
160 Ib. per sq. in. 


Total grate surface. 

Total heating surface 

Pressure eee 

The weight carried 
same as on the Cesarea and Sarnia. The trial took place on 
the Firth of Clyde. The vessel was first tried progressively, 
and the relation between revolutions and speed was established 
on the measured mile. The maximum speed at which the vessel 
was run was 20.4 knots with 6100 shaft horse-power. To do 
the contract speed of 19} knots it was shown that 4750 shaft 
horse-power would be required. The vessel was run for six 
hours, and maintained an average of 5000 shaft horse-power, 
which corresponds to a speed of 19.7 knots. The average 
air pressure in the stokeholds was less than jin. The maximum 
air pressure never exceeded fin. 

The total coal burnt was carefuliy weighed out, and showed 
a consumption per shaft horse-power per hour of 1.341b. The 
water consumption for all purposes was 14.3 lb. per horse- 
power hour. From the trials of the Caesarea and Sarnia it was 
found that the water consumption for auxiliaries was 1.96 Ib 
per shaft horse-power per hour, when the total consumption was 
17.1 1b., leaving 15.11b. for propulsion only. In this case 
the shaft horse power was 6600. In other cases it was measured 
with confirmatory results. The actual quantity of water used 
for auxiliaries was between 12,500 lb. and 13,000 Ib. 
running at 


2.3 lb. per shaft horse-power hour. Hence the water consump- 
tion for the propelling engines was 14.3 -- 2.3 = 12.0 ]1b., as 
compared with 15 1lb.onthe Czesarea. The total coal consumed 
in six hours in the two cases was 18 tons in the Normannia 
at 19.7 knots and 29 tons in the Cesarea at 20 knots 

In the run from the Clyde to Southampton the Normannia 
averaged 134 knots, which would require about 1250 shaft horse- 
power. i 
shaft horse-power hour. The coal consumed on service in the 
Cexsarea at her highest speed is .25 tons per nautical mile. 
A similar figure for the Normannia is not yet available, but it 


is hoped that it will be so before the ‘* Transactions ” are issued. | 


The arrangement of the gearing and turbines are shown above. 
T hope that the above description, not only of the completed 


ship, but of the history of the design, may not have wearied the | 


members of the Institution. It is evident that the adoption 
of the geared turbine enabled us to produce an improved design 
of ship The only element of doubt present to the minds of 


those who had the responsibility of the decision was the amount | 


of noise which the gearing would make. Undoubtedly the 
running of turbine steamers has pleased the travelling public 


on the trial of the Normannia was the | 


When | 
5000 shaft horse-power the water consumption | 
for auxiliaries in the Normannia would be 11,500 lb., which is | 


The consumption of coal works out at 22 1b. per | 


turbine, had run some thousands cf miles, and was 
quite capable of undertaking Icng voyages, but 
they had not adopted the practice of sending tele- 
grams constantly rccording the safe arrival of the 
vessel at any particular point. A point to which 
attention might fairly be directed was the hoavy 
consumption of iubricating oil by the Diesel engine. 

| Mr. Archibald Denny said that he and other engi- 
neers had no fears with regard to the success of the 
vessels with geared turbines, and it might be interest 
ing to remind the meeting that his firm had under 
construction two geared turbine destroyers, Badger 
| and Beaver, for the British Admiralty, one of which 
| had given an excellent performance on trial. It 
was a fact; that the gears made very little noise, 
what noise did exist being something between the 
hum of a bee and the escape of steam. It was common 
knowledge that there was a certain limiting speed to 
attain good efficiency with a direct driven turbine, 
and that was the object of introducing the gearing. 
But he quite imagined cases where gearing might 
be used with advantage, even in very high-speed 
vessels. Professor Biles was wise in his selection 
of diameter of screw. The absolute immunity from 
racing was not wholly due to the question of deeper 
immersion, the explanation being rather that the 
turbine took a longer time to change speed than the 
ordinary reciprocating engine. He would like Pro- 
fessor Biles in his reply to deal briefly with the ques- 
tion of stability in connection with the reduction 
| cf the beam from 39ft. to 36ft. 

Dr. F6éttinger congratulated Professor Biles on 
the excellent results which had been obtained. It 
| was stated in the paper that whereas the mechanical 
gearing gave an efficiency of 98} per cent., hydraulic 
gearing kad an efficicney of less than 90 per cent. 
That was not quite correct, and he had already pointed 
out that they were expecting in the new installation 
of hydraulic gearing to attain an efficiency of 90 to 
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by their freedom from noise. The throb of the reciprocating 
engines has become a thing of the past, and to introduce a means 
of propulsion which is not as quiet as the turbine would not 
be looked on with favour by passengers. A careful considera- 
tion of the causes of what little noise there was in the Vespasian 
—the only geared turbine then in existence in a ship—led to 
the conclusion that the noise would be negligible. The trials 
of the Normannia, and her passage from the Clyde to South- 
ampton, have proved to those who were on board that the 
anticipation was a correct one. By listening carefully, when 
in the passenger quarters, a slight whistling sound, something 
like a smal! steam escape, can be heard. As to vibrations or 
trepidations, there is an absolute freedom from them. and the 
difference between even the ordinary three-screw turbine and 
this vessel very marked. Altogether, in the opinion 
of those who were on board the vessel, the geared turbine, as 
it is at present, has nothing to fear in comparison with any 
other method of propulsion, so far as comfort of passengers is 
eoncerned. Time only will show whether it maintains this 
position, but, at any rate, a stage has been reached where the 
installation can be judged on its merits, and not upon the opinion 
of optimistic or pessimistic prophets. 


The first speaker was Sir Charles Parsons who 
referred to the complete absence of wear in the gears. 
the oil film preventing actuai mechanical contact 
betwecn the teeth. In comparison with the older 
forms of geariny once used in marine work the new 
gearing was quite a revelation, more particularly 
as regarded the small loss of power, which was only 
about 14 per cent. The chief loss, which was in the 
bearings of the pirion, could, he believed, be reduced 
by using a thinner oii, the tendency hitherto having 
been to use very heavy oils. One or two figures 
might, perhaps, be interesting. In the case of the 
Normannia with superheated steam a much lower 
consumption weuld be recorded than on the Hantonia, 
and in the case of a large plant which was being 
supplied to America, where 250 deg. of superheat 
were to be employed, the guaranteed steam con- 
sumption wouid be 8 lb. of superheated steam per 
shaft horse-power, and it would probably be less in 
practice. The Diesel engine was at the moment, 
perhaps, occupying more attention than it deserved. 
The Vespssian, which was fitted with the geared 


NORMANNIA AND HANTONIA 


92 per cent. In the case of mechanical gearing, 
| when the efficiency of the reversing turbine was 
taken into acccunt, there was a further fall in effi- 
| ciency of from 3 to 5 per cent. On the subject of 
| high powers he questioned whether those associated 
| with mechanical gearing would take the responsi- 
| bility, as it was proposed to do with hydraulic gear, 
| of transmitting on ene pinion 9000 to 11,000 horse- 
| power. 

Mr. W. H. Whiting said that the paper marked 
a fresh stage in the solution of a great problem, the 
| association of the high-speed turbine with the slower 
| running screw, and obtaining high efficiency of the 
| whole apparatus. Some of the solutions which 
| had been proposed, particularly electrical gearing, 
| appeared to be rather wild, but the mechazical 
| system described in the paper was distinguished by 
| simplicity, directness and reliability within the 
| limits with which the paper dealt. Reference had 
| been mace in a previous paper to the development 
| of the oil engine, but from the puint of view of warship 
| construction he would like to point out that the de- 
velopment of an engine of the Diesel type in such 
large powers as were applicable to the propulsion of 
warships raised the question of vibration and recipro- 
cating stresses. These were problems to be reckoned 
with in the attempt to extend the application of an 
engine of that type. Another point which had to 
be borne in mind in connection with warships was 
that the adoption of a reciprocating type cf engine 
with great length of stroke would have the effect: 
of placing the vulnerable part of the machinery 
above water level, and thus deprive one of the vital 
part- of a ship of the natural protection afforded by 
the water itself. These were matters which would 
constitute the most difficult phases of the struggle 
in any attempt to reintroduce into warships recipro- 
cating machinery, and as far as he could see that 
disadvantage cculd net in any circumstances be 
completely overcome. 





Mr. J. Allan, referring to Dr. Féttinger’s estimate 
ot the loss in driving the astern turbine at full speed 
said he had measured it, and it was not from ° én 
5 per cent., but very much less. 

Sir Charles Parsons intimated that the loss 
no more than ? per cent. 

Sir William White said that Professor Biles pointed 
out the influence of the propelling machinery upon 
the design of the hull. The limits to which mechy. 
nical helical gearing could be carried had yet to he 
determined ; it need not be assumed it could not be 
carried to much greater powers. The new fori of 
mechanical gearing had nothing in common wit}; {he 
old gearing. Mr. Whiting had referred to the oj| 
engine in its relation to warships, and had raised 
an important point. Undoubtedly the limit of power 
which could be safely attained in a single cylinder 
was a vital matter. The attempt to obtain 2000 


was 


horse power in a single cylinder was still in the ex; .-rj- 
mental stage, and it was clearly a difficult thine to 
incr ‘ase the size of cylinder beyond a certain |imit 


without undertaking serious risks. 

Professor Biles, replying on the discussion, referred 
to the manner in which the question cf stability liad 
been dealt with in designing the vessel with 36ft, 
as compared with one of 39ft. beam Stability 
depended upon the relation between the moment of 
inertia of the water line and the displacement, and 
that relation had to be maintained in designing the 
vessel of 36ft. beam. The area which had }.en 
taken off amidships had been put on at the ater 
end of the ship—see sketch—and that was a form of 


hull which had been adopted in destroyers. With 
regard to the application of gearing to high-speed 
vessels, that would certainly allow the turhine to be 
run at a higher rate of revolution, and give some im- 
provement in pertormance. Coal consumption was, 
after all, the final measure for the shipowner, and h 
had hoped to have ready for that meeting some 
definite figures to compare with the figures obtained 
for the direct driven turbine, but although those 
figures were not yet available, he expected to be 
able to furnish them in time to be included in the 
“ Transactions.’ He had experimented — with 
hydraulic transmission, but had for the present 
abandoned it in favour of the geared turbine. 

The next paper to be taken was that by Monsieur 
P. Sigaudy, dealing with the “* Performance on Service 
of the Channel Steamer Newhaven.” 

Speed, regularity on service, and rapid manceuvring are the 
most important qualities for passenger steamers crossing arm- 
of the sea and establishing communication between neighbour 
ing continents especially on short-trip services. From thi~ 
point of view, we think it interesting to communicate to thie 
members of our Institution the service results of the steamer 
Newhaven during the first five months on the route between 
Newhaven and Dieppe I cite briefly the dimensions of this 
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vessel ;— 
ft. in 
Length B.P. 292 0 
Length over all x02 
Beam 3407 
Depth sii 22 2 
Maximum draught 9 8 


Accommodation is provided for 1000 passengers. 

The machinery consists of three Parsons turbines : 
high-pressure turbine driving the centre screw, and two low 
pressure turbines driving the two wing screws. The reversing 
is done on the two wing screws. The boilers are of the water 
tube type. The starting platform is on the main deck level 
in a roomy and well-lighted position, in which all the controls 
are assembled. The main regulating valve, the two manovuvring 
valves, the by-pass, the heating-through valves, and the lubricat- 
ing system are all handled from this central position. The 
change-over from ahead to astern, or the contrary, is effected 
in four seconds, and the vessel can be stopped in a distance of 
295ft. from a speed ahead of 12 knots. 

The contract trials consisted in a double crossing between 
Dieppe and Newhaven, at a time of tide to be selected by the 
owners in order to neutralise the effect of currents. The dura- 
tion of the run from Dieppe to Newhaven was 2 h. 43 min. 51 sec 
and from Newhaven to Dieppe 2 h. 43 min. 5 sec.. giving a mean 
speed of 23.85 knots, the distance from light on pierhead to 
light on pierhead being 65 nautical miles. These trials were 
carried out on May 26th and 27th, 1911 

The Newhaven was put in service on June 2nd, and ran till 
October 20th inclusive, being then withdrawn for inspection 
at the expiry of the guarantee period. Between the above dates 
she made 126 crossings, the mean time of which was 2 h. 51 min. 
25 sec., corresponding to a mean speed of 22.70 knots. The 
fastest trip occupied 2 h. 43 min. (slightly less than the trial runs) 
with a favourable tide. The slowest trip took 3 h. 6 mit 
in bad weather. The mean coal per trip was 29 tons 4 cwt.. 
including that consumed in raising steam and maintaining the 
fires in harbour. Although I have not been able to obtain 
exact information, I estimate that this quantity of coal may be 
divided as follows :—5 tons 1} ewt. for raising steam and losses 
on arrival, 24 tons 2} ewt. for the trip from pierhead to pier 
head. 

These results are notably better than those anticipated by 
the owners, who stipulated that the crossings should be made 
in three hours on the official trials. We attribute them, in the 
first place, to the turbines of the Parsons type, further to the 
special arrangements adopted for the auxiliary machinery, 
which was worked out on a destroyer basis, though with addi 
tional scantlings to ensure long-continued wearing qualities. 
For instance, the steam valves are of cast steel, the air p'mp- 
of gun-metal, the condenser shells of steel plate, &c. As « 
matter of fact the inspection at the end of the guarantee period 
proved that all the parts were in perfect condition, and showed 
no signs of fatigue; no damage was found, and everything 
was closed up again without repair or renewal. ; 

It may now be recognised that there is no disadvantage in 
employing for such vessels the same mechanical arrangements 
as for destroyers. Why not also for the boilers 2? Why not firs 
them with liquid fuel ? . 

Were our Institution an association of owners, I might 
complete this short note by a balance sheet comparing the two 
fuels, based, for instance, on trips of 25 nautical miles, with 


one 
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four crossings daily ; but I will contine myself to giving the 
‘onsumption of fuel and the number of firemen in the case of coal 
; he case of oil fuel based on the results of the New- 


fuel and in t 1 3 " 
haven. In the case of coal fuel the consumption per trip 
would be 14 tons 6 ewt., including that used for raising steam 


and Josses in port. With liquid fuel this figure would be 8 tons 
13 ewt. only. For coal firing 18 firemen and two leading fire- 
men ure necessary. For liquid fuel four firemen and two leading 
firemen are sufficient. 

Mr. A. Spyer said it was clear that oil fuel was 
not likely to be generally used unless there was a 
big reduction in the price. He would point out that 
the Riviera and the Engadine, running on the South- 
Eastern Railway services, were rather larger vesseis 
than the Newhaven on the Dieppe route. Both had 
water-tube boilers fitted. The Riviera had made 111 
round trips in twelve months, and figures relating to 
coal consumption and speed of that vessel and the 
Engadine, compared with the Victoria, a sister ship 
in ull respects except that she was fitted with ordi- 
nary cylindrical bcilers, would be of interest. 


No of Speed, Coal per 
trips. knots, double run. 
Tons. 
Victoria 19 21-272 24-59 
Riviera 111 21+ 68 24-58 
Engadine 94 22-367 24-77 


In view of the results achieved, water-tube boilers 
were about to be adopted by the London and North- 
Western Railway for the Holyhead—Greenock service 
aad the Stranraer -Laine services, and for the steamers 
running on the Belgian Government routes. 

Mr. R J. Walker pointed cut that the essential 
feature was that the substitution of water-tube 
boilers permitted higher speeds to be attained for the 
same coal consumption. 

Mr. A. Denny said he had had the advantage of 
seeing more detailed figures of the Newhaven than 
were vivea in the paper, and he was able to say that 
the results attained were exceptionally good and the 
speed very high fer the size of the vessel and the dis- 
placement. 

Mr. H. W. Ridsdale said that on trial the shaft 
horse-pow:r developed by the Newhaven approached 
13,000, and the ship must have been using something 
like 12,000 shaft horse-power on the summer service. 
The speed of revclution was 670, the screw propeller 
was 65in. in diameter, and the weight of the turbines 
about 80 tons. A sister shiy» was now being built for 
the same Owners. 

At the afternoon meeting on March 29th, when Mr. 
Archibald Denny occupied the chair, Mr. F. R. 8. 
Bircham read a paper on “The Measurement and 
Automatie Recording of Dead Reckoning,’ 
we give an abstract. 

The keeping of a dead reckoning can be automatically carried 
out with accuracy, but with certain limitations necessitating 
hand correction—these limitations being caused by the variables, 
viz., wind, tide, and currents. As, however, these variables 
have to be taken into consideration in any case, it appears that 
an instrument recording automatically distance and direction 
through the water will save what may be termed the ‘‘ mechani- 
eal” part of an officer’s duty in the keeping of the dead reckon- 
ing, and thus allow him more time to give to the consideration 
of the variables. 

At present the position given by destroyers and submarines 
can seldom be regarded as accurate, owing to the difficulty in 
keeping an accurate dead reckoning in these vessels. This is a 
well-known fact, as the captain is frequently the only officer 
on the bridge. His attention is principally occupied in develop- 
ing his attack, keeping station, or avoiding an enemy, and 
therefore the dead reckoning must suffer, particularly in time 
of stress. His other officers are sufficiently occupied by other 
duties. 

Even in large ships the question of physical strain is of 
inportance, as navigating officers of ships on blockade or scout- 
ing duty are worked at very high pressure in attempting to 
cope with the numerous alterations of course and speed which 
vecur night and day during war. This state of things may last 
for days, out of sight of land and with few or no observations. 


> of which 











{n stnall craft the strain is proportionately greater, and when | 


attacks or recognisances are made by day or night it is fre- 
quently impossible to collect the data from which the ship's 
Position can afterwards be deduced. 

Che machine invented by the author is arranged for connec- 
tion to the propeller shafts, either direct to one shaft or through 
a mean shaft speed gear. i 
able inaccuracy of logs or speed indicators, particularly at high 
speeds. It is possible, by moving a thumbscrew, instantly to 
correct the ratio of revolutions to miles, the thumbscrew being 
engraved to show the percentage of distance lost. The course 
is set by a lever having a pointer working over a dial engraved 
as a compass. Means are allowed for connecting this lever to a 
source of power synchronous with the compass. 
easily moved, and the ship’s head may be followed with ease. 
The engraved dial is movable, and is adjustable for deviation 
and variation. The whole of the calculating gear is positive 
and mechanical, the revolution transmitting gear only being 
controlled electrically and the electrical gear being of the simplest 
nature. The result appears in figures under the heads “ Total 
Distance ” and ‘‘ Distance Made Good N., S., E., W.’’ The 
course is not recorded unless a printing or plotting attachment 
1s used, as it is deemed unnecessary unless a check is required 
on the helmsman. It is obvious that by combination with a 
clock the speed can easily be obtained, and, further, that by 
using N., 8., E. and W. counters the total area covered is appar- 
ent, whereas, should two only be used, the final position would 
appear, but not the area covered. The paper concludes with a 
long appendix describing the instrument in detail, with the help 
of drawings. 

Commander J. J. Baugh believed that the use of 
such an instrument as that described would be invalu- 
able in times of war in torpedo beats and other high- 
speed vessels. No instrument of that character 
should be neglected hy the man on the bridge, and 
even regarded from the worst standpoint should prove 
a check on navigation. 

Mr. F, Edwards referred to a new invention in con- 
nection with the measurement of dead reckoning 
Which the Swedish Government had recently adopted. 

Mr. Linton Hope ssid that Mr. Bircham’s method 
Was simpler than the Anchut« instrument. 

Commander J. J. Baugh then briefly presented his 
Own paper, “ Description of a Tide Indicator,’ and 





This was adopted owing to the vari- | 


gave demonstrations of the working of the instru- 
ment. 


All tho-e who go down to the sea in command of ships know | 


the difficulties there are to contend with in respect of tides, 
especially where there iv a big rise and fall. The calculations 
which the commander of a vessel is called upon to make to ascer- 
tain the depth of water over a bar, or a bank, or for reduction 
of soundings, are usually made under adverse circumstances, 
such as weather, anxiety, and hurry for the information. This 
calculation takes a considerable time. and is liable to be inaccu- 
rate. especially under the conditions cited above. 

The author, having been frequently faced with this problem, 
endeavoured to design a small instrument by which, with the 
aid of known data and the movement of only three milled heads, 
these calculations could be made automatically, speedily, and 
with absolute accuracy by simple machinery. 

The instrument is the result of the author’s labours in col- 
laboration with Mr. Lenthall, of Manchester, and the explana- 
tion of its construction, working, and utility will be given in as 
few words as possible. 

The instrument is not much larger than an ordinary aneroid 
barometer, and can be screwed to the bulkhead of a chart-room 
in the same way. It is composed of three movable parts—first, 
the hour hand; secondly, the circular tide gauge; thirdly, 
the indicator hand. The mechanism is very simple, and there 
is nothing whatever in it of a delicate nature likely to get out of 
order. Jts internal construction consists of a simple rack and 
pinion arrangement of such a form as has been found by cal- 
culation and experiment to conform to the well-known !aws 
of tidal flow. 

The author then stated the nature of the claims 
made for the instrument, and showed how it was 
operated, but gave no explanation of the details. 

In reply to questions, the author stated that whereas 
the ordinary ca culations would occupy from ten to 
fifteen minutes, ths work could be done by the aid of 
his instrument in a few seconds. Trinity House. 
after having one cf the instruments on trial, had 
determined to fit all their ships with the instrument. 
The White Star line had}also adopted it, and the 
Medina made use of one during the voyage of the 
King and Queen to India. 

At the final session o1 the Conference cn the even- 
ing of March 29th, Sir Charles Parsons }:resided. 

Mr. A. Welin read a paper on “ The Arrangement 
of Boat Installations on Moderr Ships.” 

After discussing the position of boats on existing 
vessels, the author, speaking of very big ships, said :— 

There are, however, indications of an approaching era when 
it will no longer be possible to carry boats at still greater dis- 
tances from the water; and, though there may be objections, 


the enormous Leight of the boat dcck from the water. 

Mr. J. Foster King referred to the diagram in the 
paper where ths boats were housed upon the second 
deck. and raised the question of the effect which such 
an arrangement had upon the structure. 

Mr. A. C. Holzapfel said that the Welin davit had 
made a great reputation, and his own view was that 
the davit should also be used by cargo vessuls. 

Captain Puiron was of opinicn that the doulle- 
acting davit would be applicable to warships. 

Sir Charles Parsons said that it would be a great 
advantage if the Welin apparatus were universally 
employed, in view of the fact that there were many 
cases on record where lives wouid have been saved it 
the boats could have been got out quickly. 

Mr. Welin, in replying to the points raised, said the 
expense would prevent the davits being used on cargo 
vessels. Consideration had been given to the point 
raised by Mr. Foster King, and it was not a scrious 
matter at all. 

Professor W. E. Dalby then presented the paper by 
Dr. L. Gumel in the absence of the author. The paper 
dealt with the torsional vibration of elastic shafts of 
any cross section and mass distribution and their 
application to the vibration of ships. 

Sir Charles Parsons said it was quite correct prac- 
tice to take the vibration period of a model and apply 
it to a large strifttture. There were problems in engi- 
neering such as stresses on cylinders and the like whicl: 
could not be calculated, and could only be investi- 
gated through the aid of models 

The last paper was that by Professor Dalby, “ Load 
Extension Diagrams Obtained Photographically with 
an Automatic Self-contained Optical Load Extension 
Indicator.” 


The object of the paper is to show a few load extension dia- 
grams of steel, copper, and iron obtained A peep agora 
by means of an instrument recently designed by the author 
in which the effects of inertia and pencil friction are eliminated. 

The instrument itself is shown in Fig. 1, supported on a 
tripod frame, but when it is used to obtain a diagram it is taken 
out of this frame and placed in the testing machine, the nut A 
of the frame being replaced by the upper shackle of the testing 
machine. 

The instrument, in fact, hangs from the upper shackle with 
the lower end free. The upper end of the specimen to be tested 
is screwed into the coupling B, and the lower end is screwed 
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the advantages gained by removing the boats to a lower deck 
appear to quite outweigh any possible disadvantages. The 
boats will have a far better chance of reaching the water safely, 


| and the lowering would occupy less time ; two decks would be 


The lever is | 





available for filling the boats, which latter may be carried fully 
or half outboard, or in a completely sheltered position. Un- 
obstructed promenading space on the top deck, with a clear view 
seawards, would further be obtained, as well as important 
advantages affecting the stability of the ship. If it be urged that 
room cannot be spared on this lower deck, I can only say that I 
have found a very general opinion amongst habitual travellers 
that this deck is almost always practically deserted, at any rate 
on vessels of big tonnage. 

The principal mechanical feature of the arrangement is that 
one at least of the two davits is supported above the boat, instead 
of socketing it at a point below, as is usual. The two davits 
are connected by a coupling-rod attached to short cranks on 
the davits proper, so that the arms stand at every point parallel 
to one another; the boat travels parallel with its own axis, 
and the tackles always remain in a vertical position. 

The turning-out gear is operated from the deck above, and is 
designed so as to deal satisfactorily with the most severe require- 
ments, such as the vessel being heavily listed, &c. 

If it be undesirable to step one davit on the lower deck, both 
davits may be hung from the superstructure. In the plan sub- 
mitted, however, the “ positive or driving davit is socketed 
below, and the position of the suspension hook is so arranged 
in the boat that this davit carries approximately two-thirds 
of the weight, so that the transmitted power necessary to operate 
the ‘‘ negative ’ davit is much less than would otherwise be the 
case, and the dimensions of the coupling-rod are reduced to a 
minimum. 

Mr. Mark Rokinson said he had been engaged for 
many years on the problem of getting boats away from 
ships safely and quickly, but his work was concerned 
with the disengaging gear. While it was possible te 
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into the lower shackle of the testing machine. 
and the weigh-bar C of the instrument are thus placed 
series, and when the load is applied it is transmitted equally 
through the specimen and the weigh-bar C. ‘The cross 
sectional areas of the specimen and the weigh-bar are so related 

















make a good engineering job of that part of the equip- | 


ment, he had not hitherto believed it possible to 


embcedy good enginzering practice in boat lowering | 


devices. That had, however, heen achieved by the 
apparatus described in the paper and so admirably 
illustrated in Mr. Welin’s models. One great diffi- 
culty which had to be overcome in modern ships was 


Fig. 1-LOAD EXTENSION INDICATOR 

| that the breaking load for the specimen produces a stress on 
| the weigh-bar C well within the elastic limit. The extension 
of the weigh-bar is proportional to the load acting on it, and is 
therefore a measure of the load, not only on the weigh-bar, 
but on the specimen coupled to it, A mirror in the instrument 








is connected to the weigh-bar so that its angular displacement 
is proportional to the extension of the bar; hence its angular 
motion is a measure of the load applied to the specimen. 

There is a second mirror in the instrument mounted on the 
axis D connected by linkage or by a steel wire attached by the 
arm E to the specimen in such a way that the extension of the 
specimen produces a corresponding angular displacement of 
the mirror. The two mirrors are placed in the instrument 
with their axes at right angles. A source of light is arranged 
in the head F, a beam from which is reflected from each mirror 
in succession to the focussing plane of the camera G. The whole 
instrument is self-contained, and is in contact with the testing 
machine only at the upper shackle. 

The weigh-bar is calibrated by means of the steel yard of the 
testing machine in which the instrument is placed. For cali- 
brating purposes the lower end of the weigh-bar is attached 
directly to the bottom shackle of the machine. The photo- 
graphic scale of the weigh-bar is obtained by balancing the 
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Fig. 2—TYPICAL DIAGRAM FOR MILD STEEL 


beam of the testing machine at a series of loads. and at each load 
giving a slight angular motion to the mirror attached to the axis 
D by slightly moving the arm E. 

Figs. 3 to 7 and 9, 10 show the load scale of the instrument 
illustrated in Fig. 1. It corresponds very nearly to 1 em. 
per ton over a range of 10 tons. With this particular weigh- 
bar the maximum load which can be applied to a specimen coupled 
to itis 10 tons. If, however, a larger maximum load is required, 
it is only necessary to replace the weigh-bar of Fig. 1 by another 
of larger cross sectional area. For instance, if the bar were made 
ten times the sectional area, the maximum load would be 100 
tons, but the load scale would then be 1 mm. to the ton. A series 
of weigh-bars enables the instrument to be used over a wide 
range, just as a series of indicator springs extends the range 
of action of a steam engine indicator from the lowest to the 
highest pressures. 

There are several ways of connecting the specimen with the 
mirror on the axis D in order to ensure that its angular motion 
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be divided as closely as desired, and if a large number of speci- 
mens are broken to the same extension scale, it is convenient to 
draw on the calibrating negative a series of lines at right angles 
to the load lines to form an extension scale, the two sets of lines 
forming a network of small squares on the calibrating negative. 

Figs. 3 to 7 and 9, 10 have been drawn in the following way : 
Prints were taken from the negatives, and the curves and lines 
were pricked through on to a sheet of drawing paper, and the lines 
and figures completed from the points so obtained. 

The point of interest is the way the apparatus brings out the 
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Professor Coker remarked that the instrument repre. 
sented a great advance upon previous practice and 
he said that after having had an opportunity of seving 
the machine in action, The possible applications 
appeared to be very numerous. 

The Conference terminated with the CUsLOIary 
votes of thanks : 


peculiar relation between the load and the extension in the neigh- | 


bourhood of the yield point. 


This peculiarity has been observed | 


by Professor Kennedy, who used a weigh-bar with mechanical | 
) y & 


multiplication to obtain both the load and the extension of tho 
specimen, and also by Mr. Wicksteed, who uses the beam of 
the testing machine in connection with a spring and mechanical 
multiplication to obtain the curves. The results obtained optically 
and photographically with the consequent elimination ot pencil 
friction and inertia, as will be seen from Fig. 2 and Figs. 3 and 9, 
bring out the peculiar phenomenon connected with the yield 
point with great clearness and accuracy. In the author’s 
instrument the extension scale can be magnified to any desired 
extent. In Fig. 3 the extension of the specimen is magnified 
34 times.* In Fig. 4 a diagram is shown in which the extension 
is magnified seven times, but, of course, in this case the whole 
of the load extension curve cannot be shown on the plate. 
By magnifying the extension, the peculiarities in the region 
of the yield point may be specially studied. The magnification 
can easily be increased even to 200 times, and in this case the 
extensions of the specimen are brought within the elastic region, 
and the form of the line just before the yield point can be 
investigated. 

Figs. 5, 6, and 7 are load extension diagrams from steels 
containing increasing proportions of carbon, and form, together 
with the diagram of Fig. 3, a series of four. The analyses of 
the specimens corresponding to these diagrams are given in 
the following table : 


Load extension diagram shownin Fig. 3. Fig. 5.) Fig. G& Fig. 7. 
Carbon Sy “0.2 0.23 04 0.5 
Silicon 0.08 0.07 0.046 0.086 
Sulpbur.. 0.0381 0.046 0.UB5 0.032 
Phosphorus . . 0.027 O.045 0.03 0.029 
Manganese .. .. 0.56 1.01 0.64 0.52 
Original diameter 0.625in, 0.55in.  O.447in. OL Sin. 
Distance between gauye points din, jin. Sin. bin. 


These diagrams are reduced to a common stress extension 
seale in Fig. 8, the load now being given in tons per square inch 
reckoned on the original area of the bar. 

It will be seen from this figure that the curves corresponding 
to the diagrams Figs. 3, 6 and 7 form_a series in which the effect 
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THE RAILWAY BILL. 
No. I. 


On Monday, the Ist instant, Mr. Buxton. the 
| President of the Board of Trade, brought in a Railway 
Bill (Bill No. 124), which was read a first time and 
ordered to be printed. It was published on Thursday, 
the 4th. ; 
| This is an echo of the threatened railway strike of 
| November, 1907. In January, 1906, the present 
Government came into power, and Mr. Lloyd George, 
whose disposition towards railway companies could 
not be regarded as one of friendliness, was appointed 
President of the Board of Trade. An example of his 
attitude was to be seen‘in the question of owners’ 
risk rates. In 1906 Mr. Hooper introduced a ~ Bil] 
to amend the law relating to railway and canal com- 
panies’ rates and conditions of conveyance,” and on 
December 13th Mr. Lloyd George was waited upon by 
a deputation of representatives from the Mansion 
House Association, the Associated Chambers of 
Commerce, the British Iron Trade Association, and 
other bodies to secure his support. This, he said, 
he could not give, as the larger policy laid down in 
Mr. Hooper’s Bill was not within the sphere of practi- 
cal politics then, but in the near future the whole 
question of railway rates, from beginning to end, 
would have to be considered. Mr. Lloyd George 
added that he had been very much impressed since 
he came to the Board of Trade with the growing 
discontent with the present system. Companies’ 
risk rates should only be so much_ higher than 
owners’ risk as would correspond with the risks taken. 
If there were a case where the legitimate insurance 
should only be 5 per cent., and the company’s rate 
added 50 per cent., that was not a fair choice at all, 
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DIAGRAMS FROM DALBY’S OPTICAL LOAD EXTENSION 


is proportional to the extension of the specimen.* In any case, 
the extension scale is found by placing gauges of known size 
in the linkage in such a way that an angular movement of the 
mirror is produced corresponding to a known rotative linear 
displacement cf the gauge points of the specimen. A slight 
Joad applied to the specimen then produces a small movement 
of the spot of light on the photographic plate, which serves 
afterwards as a point of known dimension in the extension 
scale. 

Fig. 2 is a reproduction of a negative obtained from a piece 
of mild steel, and shows the lines which appear when the nega- 
tive is developed. The horizontal line A B corresponds to a 
load of 1 ton. It is obtained by balancing the beam of the 
testing machine at 1 ton, and then slightly moving the arm E— 
Fig 1. Three divisions are shown on the extension scale. 
These were obtained in the manner indicated above by means 
of three gauges inserted in the linkage. Each division represents 
jin. extension of the specimen. The diagram itself is obtained | 
quite automatically. 


of the increasing percentage of carbon on the stress extension 
diagram is well brought out. The curve corresponding to Fig. 5 
is dotted in Fig. 8, and it does not appear to fall in the series at 
all. The peculiarity is due to the much larger proportion 
of manganese contained in this particular sample. In the case 


| of Figs. 3, 5, and 6 the proportions of the constituents of the 
& prop 


Having obtained the 1-ton line and the | 


scale divisions on the extension scale, the jockey weight is run | 


out on the beam to about 12 tons, so that the beam falls on the 
bottom stop, and the load is applied through the straining appa- 
ratus of the machine. The spot of light then moves over the 
plate and photographically records the load extension diagram | 
of the specimen. 

The load corresponding to any point of the curve in Fig. 2 is 
found by placing over the negative a second negative, on which 


the load scale of the weigh-bar has been photographically | 
produced in the way explained above, so that the 1-ton line of | 
the load scale of the second or calibrating negative coincides 

with the 1-ton line on the negative on which the load extension | 
The scale of the calibrating negative may |! 


diagram is taken. 


steel other than carbon remain fairly constant. 

Another point of interest in connection with these diagrams 
is that the load on the specimen at the instant of fracture can 
be read off without any ambiguity. 

The load extension diagram of a piece of Farnley iron is shown 
in Fig. 9. It presents the same general characteristics as the 
steel specimens in the region of the yield point. The original 
diameter of the specimen was 0.625, and the gauge point length 
was 5in. The diameter at the fracture was 0.42in. 

The load extension diagram of a piece of copper containing 
0.295 per cent. of arsenic is shown in Fig. 10. Its original 
diameter was 0.625, and the gauge point length was 4. din. 
There is with this material nothing approaching the complicated 
stress-strain relation at the yield point exhibited by the mild 
steels and the iron samples. The material simply gives way 


| and draws out without discontinuities in the load extension 


curve of any kind. This example shows that the irregularities 
in the yield point regions of the steel and iron diagrams are not 


| duie to any peculiarities of the instrument, otherwise the same 


irregularities would appear in the load extension curve for the 


| copper specimen. 


In conclusion, I should like to record my thanks to Mr. 
Witchell, University Demonstrator in the City Guilds College, 
for his able assistance in connection with the work. 


* The figures here reproduced are 3 their original size. 





INDICATOR’ } 


From January Ist, 1907, rebates given to cartaye 
agents were abolished by the companies, and _ this 
was especially noticeable in Liverpool, owing to the 
number of railway companies concerned. This led 
in February, 1907, to a conference of traders and 
agriculturists, which passed a resolution stating that 
this agreement violated the conditions on which the 
companies had acquired their statutory powers, 
was contrary to public policy in that it tended to 
destroy competition, and was calculated, if main- 
tained, to invest the railway companies with thie 
uncontrolled monopoly of the carriage of merchandise. 
The resolution, further, urged that the Board of Trade 
be asked to call for the publication of all agreements, 
and to take action with the object of counteracting 
the mischievous effects of the policy of the railway 
companies upon the trade and agriculture of the 
country. Mr. Lloyd George took the matter up wit! 
the Railway Companies’ Association, and on March 
21st, 1907, he told the deputation which waited upo! 
him with the resolution referred to above that it 
seemed to him to be a deliberate attempt to put ar 
end to competition. ‘‘I think that is a very seriou» 
matter, and you are very well justified in bringing 
the subject before the Board of Trade, and you are 
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right in wasting no time in doing so. But our powers, 
[am sorry to say, are very limited. 1 have discovered 
that since I have been at the Board of Trade. They 
are, as a matter of fact, much more limited than they 
ought to be in some respects. I think the powers 
of the Board of Trade will probably have to be 
strengthened in regard to protecting the trader, 
because they are so limited as to be quite ineffective 
in certain directions, and something will have to be 
done to put an end to transactions of this sort.”’ 


The following November saw the threatened railway 
strike, when Mr. Lloyd George met the railway direc- 
tors and officials and the first conciliation scheme was 
adopted. One feature of this scheme was com- 
pulsory arbitration, which, as a result of Sir Guy 
Granet’s evidence before the Royal Commission 
in September last, we now know was strongly ob- 
jected to by the companies, who, no doubt, presented 
a statement of their difficulties to the President of the 
Board of Trade. The case was evidently presented 


George when dealing with the question of the national- 
isation of railways in the House of Commons on 
February llth, 1908. He tion said (we quote from 
the 7'imes) that with the material at their disposal, 
and considering all the difficulties of the case, he 
believed that our railways were very ably managed. 
The primary responsibility of railway 





Hastern companies, had been under review. The 
Bil! tor the latter was read a second time in the House 
of Commons on April 5th, 1909. Mr. Winston 
Churchill was then President of the Board of Trade, 
and he said, when supporting the second reading, 
that working expenses were increasing, the cost of 
material was increasing, and the personnel was 
asking for more pay, and, he thought, had a right to 
look, as the years passed by, for a larger share in the 
general development of the wealth of the nation to 
which the railways contributed so largely. Rates on 
property were increased, but rates and fares could not, 
in practice, be substantially increased, and for the 
latter fact he was very glad. ‘‘ The consequence of 
all these forces, as the conclusion to which the Chan- 
cellor of the Exchequer (Mr. Lloyd George), some 


time President of the Board of Trade, had arrived at, | 


that there is no real prosperous and expanding future 
for British railways apart from amalgamation.” 
At the adjourned debate Mr. Churchill said: “‘ It 


? Jaa =) aS ry ad 
very clearly, and that it made an impression is seen —— ai be cher Sot soe ae os shareholders 
by the change of attitude adopted by Mr. Lloyd | W710 Dae Investes nS EnOmny im tema cnlerpasees 

: | should not receive a reasonable, moderate, and fair | 


|return for the wealth they had devoted to that 


purpose. There must be stagnation, there 
cannot be new development, there cannot be in- 


| creased facilities for the traders, and there cannot be 


directors, | 


it must be remembered, was to their shareholders. | : 
| the three companies, and then, on June 17th, 1909, 


Bearing this in mind, and having regard to all the 
difficulties, he thought they had done their best 
for the general public of this country. If his hon. 
friend (Mr. Chiozza Money) wanted to see the reason 


why railway rates were so much cheaper on the Con- | t Je 
|if any, general provisions ought to be embodied 


tinent than here he must not place the responsibility 
altogether upon the railway directors and managers, 
nor even upon the eompany promoters, because the 
House of Commons was largely responsible—he was 
not sure whether it was not entirely responsible. 


Before they were allowed to get any powers for the | 
development of their lines, railway companies had | 


to go to a gigantic expense and spend huge sums upon 
experts and others before they could get a Bill 
through Parliament. Having, perhaps, after the 
third try, got their Bill through, they were allowed 
to go down into the country to buy a piece of land. 
What happened ? The persons whose property was 


developed and whose property was enhanced in value | 
| reasonable. 


by the transaction got ten times as much value out 
of it as the railway companies. The story was a 
story of scandalous pillage from beginning to end. 
He believed that railway directors had grievances 
in regard to the acquisition of land for railway develop- 
ment; the conditions under which the law allowed 


the development of light railways, and the rigidness | 


of the provisions of the Act of 1891 with regard to 
rates. He thought that more flexibility in these 
provisions would be better for the railway companies 
and also for the traders. . . . The railway 
companies themselves were beginning to realise that 
the present system was impossible. They were 
pressed for increased wages, shorter hours, cheap 
workmen’s trains, whether or not they would pay as a 
commercial undertaking, for lower rates and for 
greater facilities. 
these demands under the present system unless the 
investor got a fair return for his money ; the railway 
companies would ,not get the capital necessary for 
essential developments. 


}and unloading, 


The companies could not face all | 


increased benefits to the operatives on the lines, 
which they are constantly seeking.” 
The proposals were subsequently withdrawn by 


Mr. Churchill appointed a Departmental Committee 


to ‘‘consider and report as soon as_ practicable | 


what changes, if any, are expedient in the law relating 


to agreements among railway companies, and what, | 


for the purpose of safeguarding the various interests 
affected in future Acts of Parliament authorising 
railway amalgamations or working unions.’ The 
Committee reported in April, 1911 (Blue-book 
Cd. 5631). 

Coming now to a consideration of the Railways 
Bill, it should be noted that the first section provides 
that the diminution or withdrawal of a facility 
or service or the imposition of a charge for any 
facility previously afforded free of charge shall be 
deemed to be an increase of rate within the meaning 
of Section 1 of the Railway and Canal Traffic Act of 
1894, 7.e., the company must prove that the same is 


Before going further, we desire to raise the question 
as to what is a facility. Section 2 of the first Traffic 
Act—the Act of 1854 (17 and 18 Vict., ch. 31) said 
that “‘every railway company . . shall, accord- 
ing to their respective powers, afford all reasonable 
facilities.”"» Mr. Mond, in his memorandum to the 
Board of Trade Railway Conference, mentions, as a 
result of combinations among railway companies, 
the charges for siding rent on traffic other than coal 
and coke; revised scale of charges for warehouse 
rent and wharfage, cartage, demurrage, loading 
labourage and sundry services ; 
additional charges for “ split deliveries,” withdrawal 
of forty-eight hours’ free storage of grain and charging 
for ‘‘ skipping ”’ grain into other sacks, sending advice 
of the dispatch of goods (2d. for each note) and for 
furnishing statements of goods remaining at stations 


|to a trader’s order (6d. for each statement); extra 


|charges for loading or unloading articles exceeding 


Increase of facilities and | 


developments of railway communication meant more | 


capital, and these demands on the railway companies 
all meant the raising of more capital. In addition 
to that, there was the demand of the traders, which 


country. Between the two there was a real danger 
that the railways might be crushed. 

The change of tone adopted by Mr. Lloyd George 
towards the railway interests will be appreciated, 
and this was, as we have suggested, no doubt due 
to the conversations he had in November, 1907. 
But this was not the only result of those meetings. 
In December, 1907, Mr. Lloyd George determined 
to have an informal conference of representatives 


five tons in weight, &c. 

On the other hand, there are the “ facilities 
afforded by the companies as a result of competition. 
Mr. Sam Fay, in his evidence before the Departmental 


” 


win, diiblin: Gi: thew daeeisiiek al thn tnibeatélon of tee | Committee, said that facilities had been very consider- 


ably extended beyond what Parliament contemplated 


| or considered to be fair or reasonable, and that the 


fast trains now being run for goods services and for 
passengers were not expected at the time legislation 
was passed. He also said that railway companies 
were constantly being pressed on occasions to allow 
something to be done in connection with goods 
traffic, such as storage or occupation of land for a 


|short time for a nominal consideration or, perhaps, 


| for nothing at all. 


of the railway companies and the manufacturers and | 
traders as to the possibility of arriving at a general | 
agreement with regard to such modifications of the | 


existing law and of the relations subsisting both 
among the companies and between the companies, 
traders, and general public as may conduce to 
economy and elasticity of railway working, and also 
provide for the equitable division of any advantages 
accruing therefrom among the various parties inter- 
ested. After some discussion, the Railway Com- 
panies’ Association agreed to its representatives meet- 
ing the traders, and the conference was actually 
in being when the discussion on nationalisation took 
place on February 11th. 

As has been said, the conference was informal, 
and was appointed without any rigid terms of refer- 
ence. It held eighteen meetings, but came to an end, 
as an obstacle was met with which could not be sur- 
mounted, and the conference reported in May, 1909 
(Blue-book Cd. 4677). Many of its recommenda- 
tions are reflected in the Bill now before us, as will 
be noticed later. 

_in the meantime the Great Northern and Great 
Central Working Union proposals, and, later, those 
ot the Great Northern, Great Central, and Great 


When the companies are not very 
busy with rolling stock they may allow a firm to 
have the use of rolling stock for internal work, 7.e., 
within a colliery yard or in ironworks, but, in Mr. Fay’s 
opinion, it would not be fair because that had been 


|done occasionally that it was to be considered a 





facility that could not be withdrawn, and must be 
granted to all and sundry. The same might be made 
to apply to exceptional passenger fares. ‘‘ I am not 


| sure that it would not be contended that if you are 
lable to take traffic for a certain rate at one time 


you should be under an obligation always to take it.”’ 
Mr. (now Sir) Guy Granet also testified to the hardship 
it would be on railway companies were they compelled 
to continue facilities granted in days of competition, 
or if they had to justify their withdrawal. 

The whole question hinges on the definition as to 
what is a “facility,” which reminds us that the late Mr. 
Thomas Waghorn told the Departmental Committee 
that this section (Section 2 of the Act of 1854) “‘ mixed 
up facilities and undue preference and _ provisos 
about several different things altogether in one sec- 
tion. You begin at the beginning, and when you 
come to the end you cannot tell what refers to one 
and what refers to the other thing.” As Mr. J. S. 
Beale remarked, two attempts had been made—in 


1873 and 1888—to improve that section, and both 
ended in repeating it verbatim. 's~« 

As the present Bill is principally based on the report 
of the Departmental Committee, it is desirable to 
note that this said : ‘“‘ There are, indeed, few directions 
in which competition in facilities is not capable of 
being carried to a point which the companies may 
find burdensome, and there is, consequently, a ten- 
dency for all facilities which are of a tangible value 
to the public to be regulated more and more by general 
understanding.” All the “ facilities’? named in the 
report are :—Charges now made for weighing mer- 
chandise ; imposition of siding rents and wagon 
demurrage ; conveyance of fish, soap, &c., at actual 
weights instead of computed weights, as before, 
and coal at 20 cwt. to the ton instead of 203 ewt. or 
21 cwt. The report also said that many other 
facilities which may not directly affect the actual 
charges made by a railway company may be of dis- 
tinct pecuniary advantage to the trader, e.g., the 
| forwarding of merchandise by passenger train at 
| goods train rates; carting traffic free of charge ; 
| the acceptance by the companies of deductions made 
by traders from their accounts; and assistance in 
packing and labelling of traffic. These are “ facili- 
ties ’’ no longer afforded by the companies, but it is 
their withdrawal that, has given rise to the proposed 
| legislation, and now, should anything further of the 
sort be withdrawn, the companies must justify the 
| change. 
| The Departmental Committee reported that there 
was some doubt as to whether the existing law applied 
to any increase in passenger fares. 2 





Sub-section 2 
|of Section 1 therefore says that the Act of 1894 


| ‘shall extend to passenger fares and charges,” 7.¢., 
| any increase must, if challenged, be justified. 

The Act of 1894 did not allow the Railway and 
Canal Commission to consider any complaint until 
it had been first submitted to, and considered by, the 
Board of Trade under Section 31 of the Act of 1888, 
which allows the Board to attempt to settle any 
differences. This embargo was condemned by the 
Board of Trade Conference, and is now to be with- 
drawn in view of a cheaper procedure being adopted 
as to complaints. 

No complaint as to an increase of any fare, rate, or 
charge may be considered unless it is made within 
twelve months of the increase, except where it is 
shown to the Commission that there was good cause 
for the failure to make the complaint. The Act is 
not to be retrospective beyond January Ist last, 
7.€., concessions and facilities withdrawn or increases 
made since that date must be justified if challenged. 

Section 2 provides that where a complaint of any 
increase is made and it is shown “that the whole 
of the increase in respect of which the complaint is 
made is part of an increase of fares, rates, or charges 
made for the purpose of meeting any increase of the 
railway company’s expenditure due to the cost of 
improvements made by the company in the conditions 
of employment of persons employed by them,’’ the 
complainant must prove that the increase is unreason- 
able. Also that when any such increase must be 
first sanctioned by the Railway and Canal Com- 
mission, the fact that the increase is for such purpose 
shall be sufficient justification for its sanction unless 
it is proved that the increase is unreasonable. 


MANCHESTER GEOLOGICAL AND MininG Socrety.—A special 
meeting of the members of the Manchester Geological and Mining 
Society will be held at Queen’s Chambers, 5, John Dalton-street, 
Manchester, on Tuesday, May 14th, 1912, at 3.45 p.m., when 
the following alterations of rules will be submitted for the 
approval of the members :—That Rule | (6) shall read as 
follows :—‘* Each associate member shall be a person connected 
with or interested in mining, metallurgy, engineering or geology, 
and not practising as a mining, metallurgical or mechanical 
engineer, or some other branch of engineering, or as a geologist.”’ 
That Rule 1 (d) shall read as follows :—** Associates shall be 
persons acting as under-viewers, under-managers or in other 
subordinate positions in mines or metallurgical works, or em- 
ployed in analogous positions in other branches cf engineering.” 
That Rule 1 (e) shall read as follows :—‘‘ Students shali be 
persons who are qualifying themselves for the profession of 
mining, metallurgical or mechanical engineering, or other branch 
of engineering, and such persons may continue students until 
they attain the age of twenty-five years.” 


THE SevanpiA.—The fifteenth annual report of the East 
Asiatic Company contains, naturally, references to the M.S 
Selandia, which is now on her way to Bangkok. In one place 
we read :—The company was induced to build motor vessels 
in consequence of the following advantages: (1) The savings 
effected by using oil instead of coal may, under the oil contract 
made by the company over a series of years, be estimated at 
more than 50 per cent. (2) The increased loading capacity 
obtained through less weight of machinery, as well as increased 
cargo space gained by the absence of coal bunkers, and larger 
carrying capacity owing to difference in the respective weight 
of quantities of oil and coal. (3) Calling at ports for filling 
bunkers and loss of time connected therewith are avoided. A 
steamship on the Far Eastern trade will require to coal at eight 
or ten different ports, whereas a motor vessel need only take 
in oil at one or two ports. Further, the drawbacks attending 
| coaling and stoking are got rid of ; savings are in this way effected 
| and expenses for maintenance reduced. Moreover, there is no 
| heating of the vessel from the boilers, which, particularly in the 
| tropics, is of great importance to the cargo, and also the danger 
| of spontaneous combustion is diminished. (4) The cost price 
of a motor ship like the Selandia is about 10 per cent. higher 
| 
| 





than that of a corresponding steamship, but on the other hand 

the loading capacity is larger by about 10 per cent., so that the 

gain per ton-carrying capacity will amount to about the same. 

From Messrs. Burmeister and Wain the company have further 

ordered two twin-screw motor vessels each of about 10 060 tons 
| carrying capacity. They are intended for the China—Japan 
| line and are expected to be ready in the spring of 1913. All 
| the five ships are designed for an average speed of 114 knots fully 
| loaded, 
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A THEORETICAL AND EXPERIMENTAL he at —_ the angie Pe Peerage the frictional | journal 6 revolves, the frictional force inclines the 
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STUDY OF MEDIATE FRICTION. | eee ion o 1e journal tend to give it an pean ie or. m moves correspondingly, its dig- 
No. IV.* one oe * _ sad eer vdiea tea , — rom 9 zero — Be pr ett the displacement k. 
. sclutadectids ring steady rotation o 1e journal the frictiona 1ere are thus obtained diagrams giving the valyos 
By Prof. N. PETROFF. ao from the French by | force is in equilibrium with the weight of the pendulum. i 
ARR. Let 
DESCRIPTION OF THE MACHINES USED FOR THE F the frictional force at the surface of the journal, 
EXPERIMENTS ON MEDIATE FRICTION. d the diameter of the journal, 
The first machine made by Klein, Schanzline, and the total weight of the pendulum, 
Boecker is shown in elevation, side view, and plan by k the horizontal displacement of the centre of 
Figs. 2, 3, and 4 respectively. gravity of the pendulum, 
ie. mi 
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Fig. 5 POSITION OF THERMOMETER E 
of k at every instant during the test, and to determine 2 
the value of F it is only necessary to put the value of 
k into equation (17). 
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Figs. 2 and 3—ELEVATION AND SIDE VIEW OF THE KLEIN, SCHANZLINE, AND BOECKER MACHINE 











The figures show that an axle 66’ mounted on a column | then F d/2 << See eee eh 
is finished at one end as a journal b. Two brasses, one To measure the displacement & a lever is attached 5 
above and one below, enclose the journal. A piece, dgg’d’, to the bridle. At the curved end n of the lever is S 








in the form of an elongated bridle, is suspended from the attached a thread which, passing over two pulleys 
and 7’—Fig. 3—descends ver- 
tically. The thread is kept 


2’ taut by a small weight W. 
ane F The pencil m, attached to 
—— } . ° 
| | this thread, moves with it. 


Also the movement = of 
the end of the lever n is 
always equal to that of the 
pendulum. 

Under the pencil m is 
placed a drum o. 

The drum o is turned by 
the axle 6 b’ by means of 





















































































































































worms and wheels. E 
A paper ribbon is wrapped a 
round the drum o. At the a 
Pp = end D of the ribbon is secured 5 
e a weight F. 
_ : ? The rotation of the axle br 
ee ih’ moves the drum o so that : 
the ribbon unwraps itself “ 
Fig 4-PLAN OF THE KLEIN, SCHANZLINE, AND BOECKER MACHINE its: ennuieaaek ak ie ia : 
bon is such that during 1000 
upper brass Two Jevers. ¢¢’. turning about the pins | turns of the axle 56° it moves a distance equal to that 
and d’, press against the rod c, which bears against the | between two consecutive lines—-I and 2, 2 and 3, &c. Fig. 6-APPARATUS FOR MEASURING INCLINATION 
lower brass. The weights p and p’, fixed on the levers | murked on the ribbon —sce Fig. 3. Ty | , mot’ 
© ¢, increase the pressur’ of the brasses on the journal. When starting a test, the wheels between the drum eee eee v, corresponding to the force F—found 
: c as deseribed—-may be determined from the same diagram 
if the times of passing of the lines 1, 2, 3, &e., under 
the pencil be noted. 
M M, Q 
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Fig. 7-MACHINE FOR TESTING FRICTION OF WAGON AXLES 
The bridle, with the levers and the weights, forms a oand the axle UU’ are put out of gear, and the pendulum Let 6 be the number of seconds between the passing § 


pendulum suspended from the journal. When the journal placed vertical. The drum is moved by hand so that the | of two consecutive lines under the pencil, corresponding 
pencil m traces the base line 00, Fig. 3. The paperis rolled | to 1000 revolutions of the journal, then d being the 
* No. IIf. appeared March 22nd. up again and the wheels put into gear. When the | diameter of the journal, 
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1000 rd 
r . 


v= 


To find the sum of the pressures of the brasses on | 


journal let 


P’, the total weight of the pendulum (the weights | 


p and p’ excepted). 


Ps the total weight of the pendulum (the weights 
: p and p’ and of the rod ¢ excepted). 
/ the distances of the points of application of | 
the pressures of the levers e and e’ 
the rod ¢ from the centres d and d’. 
iP the distances of the centres of gravity of the | 


weights p and p’ from the same centres | 


dand d’. 


P the total pressure of the upper brass on the 
journal, 

P, the total pressure of the lower brass on the 
journal. 

P, — the pressure on the upper brass produced by 
the weights p and p’. 

Pr the pressure on the lower brass produced by 


the weights p and p’. 
It is evident that 


P+, (i } *) | p’) 


P's - (p Pp’) 
cS . > L 
P, Py ag P’, , 1 (p+ p’) 
P Pp’ Pp: Pp’ L in- , 
eo + a Ps ? 
2 2 2 2 I Pp) 


The sum of the pressures, to which the frictional force 
F is to be compared, is P, -++ P,. 

For observing the temperature of the oil film, a hole 
was bored in the upper part gg’ of the bridle, and imme- 
diately below that hole a cavity was made in the upper 
brass large enough to take the bulb of a thermometer A. 

During the tests the cavity in the brass was filled with 
oil. 

The position. of the thermometer in the bearing is 
clearly shown in Figs. 5 and 6. The oil to be tested was 
poured into a cylinder C, Fig. 2, from which it entered a 
groove cut in the upper brass in the usual manner. 

With the machine described above the measurement of 
the displacements k was difficult on account of the small 
inclinations of the pendulum, so that k was at times less 
than 1.5 mm. 

To overcome that difficulty the machine was partly 
reconstructed in the workshops of the St. Petersburg- 
Varsovie Railway. 

The centre of gravity of the bridle was raised—see 
Fig. 6—and the arrangements for measuring the displace- 
ments k replaced by an apparatus to measure directly 
the angle of inclination. 

This is shown in elevation and side view in Fig. 6. It 
consisted of a water level indicator AA turning on an 
axis ¢. Forming part of the indicator was an arm, 
terminated by a sector B B, moving over a plate N N 
which was fixed to the bridle dgDEE’D’g’d’. The 
plate N N was divided into half degrees, and the are BB 
fitted with a vernier reading to half minutes. The 
errors in the measurement of the angles of inclination 
during the tests were thus reduced to within 3 per cent. 
To determine the zero position of the scale the pendulum 
was supported on a knife edge L. The moment necessary 
to incline the pendulum one minute was found by attach- 
ing a weight to the end n of the lever cn, and measuring 
the inclination due to that weight. To eliminate the 
influence of friction the journal was replaced by a 
segmental cylinder T, of which the point c, carried on 
the knife edge, was on the axis. 

Full particulars of one of the tests 
with this machine are given in Table VII. 
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TABLE VII.—Rape Oil. Sam of the Pressures of the Two 
Brasses on the Journal 474.4 silos. 
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The machine constructed for the tests with the wagon 
axle is shown in elevation and side view in Fig. 7. 

Two wagon axles GG with their wheels H H were 
placed in fixed bearings F F. The tires of these wheels 
were turned to the shape of arailhead. Onthese wheels, 
acting as moving rails, rested the wheels LL, on the axle 
a The journals of this last axle were those used for the 
tests, 

The Laouenstein axle-boxes were of the type usually 
employed by the St. Petersburg-Varsovia Railway. The 
wagon springs were replaced by the beams MM, the 
ends of which supported the plates NN for carrying the 
weights, : 

The bulb of the thermometer T was placed in a cavity 
made in the bearing. The thermometers wu, v, v showed 
the temperature of the air. 
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| TABLE VIIN.—Dark Mineral Oil (Ragosine). The Bearing 














being provided with a separate cover. In the long sides 


| of Bronze. Area of Friction Surface, 6000 sy. mm. Total of the receiver and the outer cases round holes were 
| Load on the Journal, 3420 kilos. made, those in the receiver being covered with glass. 
These were for the purpose of observing the apparatus 
ForwWarp. inside the receiver, those on one side allowing the 
observations to be made, and those on the other lighting 
Thousand, Surface Temperatures. Supple- be the interior. ‘ 

Time. _ speed i mentary The receiver and the wood cases were supported on 
— inmm. per OF the air, — the | load three levelling screws ¢, €,¢,, of which two, J and Jj, are 
2) eee | seco _|_ bearing. |In grammes. | shown in the engraving. These screws pass through nuts 

hm. 8 fixed in the table. 

10 4 23 1 907 14.8 38.0 + 431 At the bottom of the receiver was placed a frame aa 
13° 48 3 907 14.9 : , 
2% 47 5 900 161 405 carrying the bulb support d and a glass plate bb. The 
32-43 7 905 14.5 reservoir A was placed on the glass. 

Hy aa Ps oa 7 e on To observe the moment when the temperature of the 
a = sic si liquid in the reservoir A became equal to that of the 

Ve 13 sof 15.0 water in the receiver, a second reservoir A, was placed in 
en 7 rH 46 the receiver. This was the same size and shape as A, 
2) 52 10 399 14.9 106 except that the neck was extended to pass through the 
39 17 21 97 15.0 covers, and contained the same amount of the liquid to 
= 2s pad 14 456 be tried as did A. The thermometer M was inserted into 
sate ay ; ; the reservoir A,, and the thermometers N N gave the 

12 7 36 27 soo 15.1 40.0 456 temperature of the water. A rubber tube K connected 
- a —s ie a4 i the receiving bulb C to tap L and an air pump 0, 
3508 43 a9? 159 40.1 : also of rubber. A rubber tube P connected the reservoir 

A to a mercury or water gauge Q, and a large copper reser- 
voir R containing compressed air. S is an air pump for 

BACKWARD. filling R. 
If a test is to be made, when the difference between 

247 44 1 £07 16.0 38.6 L OTD the temperatures of the liquid in A, and of the surrounding 
27 (10 3 | 907 16.0 40.5 water is small, the taps L and T are closed, and the tap 
36 30 5 914 15.9 40.4 679 U is opened, to allow the compressed air to enter the 
4 23 9 oo | 7 —s 679 reservoir A. The liquid commences to flow along the 

; tube B, but is stopped by compressing the air in C by 

3 4 50 11 9083 16.5 40.5 os means of the pump oO, 
nee 2 vr rig pei oe Then, stop-watch in hand, the tap L is opened, the 
23 42 15 906 15.7 41.0 , P ’ P OF , 

32 58 17 931 16.5 41.1 679 liquid allowed to flow, and the time taken to fill the 
4 be — a a. 41.2 ait receiver from D to D, is noted. Having now the pres- 
ss ss ss Se - = a sure causing the flow, the temperature of the liquid, and 

4 0 55 23 | 9s 16.4 the time taken to fill a receiver of known volume, it is 
4 = eu a ¢ 405 only necessary to put the figures into equation (5) to 
23 54 ™) 907 173 con determine the value « for that temperature. 
38° 24 31 | soo 17.0 
47 5 38 ao é..2 705 





A belt from a steam engine rotated a pulley R fixed 
on one of the axles G. The rotation of the wheel H, 
on this axle turned the wheels LL, and their axle K. 
The rate of revolution was found by means of a stop- 
watch and a counter S. The ratio between the 
number ot revolutions of the axles G and K was deter- 
mined by a number of direct observations, which was found 
to be constant. The rotation of the axle K produced 
frictional forces at the surfaces of the journals, and under 
the influence of these forces the beams MM showed a 
tendency to take up an inclined position. To maintain 
them in a horizontal position, supplementary weights 
were placed on the plate N or N, which tended to rise. 


ELECTRIC LOCOMOTIVE. 


AccorDING to Electrical Engineering, Mr. Auvert, Chief 
Engineer of the French P.L.M. Railway, has published 
results obtained with his permutator locomotive on the 
experimental line between Grasse and Cannes, and states 
that a locomotive of new design is to be constructed, which 
will be eminently suitable for practical working. The 
present locomotive is 70ft. long and weighs 136 tons, with 
18 tons on each driving axle. The four driving axles are 
coupled to 400 horse-power direct-current motors running 
at 650 revolutions per minute, and supplied by a per- 
mutator delivering rectified current at any pressure up to 
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Fig. 8 APPARATUS FOR 


The horizontal position was determined by a water level 
P. To determine the frictional force developed at the 


|surface of the bearing it was necessary to know the | 
| horizontal distance of the centre of gravity of the beams | 8550 lb., at 11,500 volts, 33.5 ampéres, 385.2 k.v.a., and 
| MM from the axis of the journal. 


It was found very 
difficult to determine this exactly, and to overcome this 
difficulty two consecutive tests were made with the 
journal turning in opposite directions. 

All the figures obtained from two tests are given in 
Table VIII. 

The apparatus used to determine the viscosity « is 
shown in Fig. 8. 

A is a reservoir containing the liquid to be tested. 

B a thin glass tube along which the liquid flows. 

C a receiving bulb blown inthe middle of a glass tube. 

D and D, are marks made on the tube. 

E FG His a rectangular copper containing vessel, and 

EH. its cover. 

The receiver EF GH, being filled with water at a 
definite temperature, was enclosed in two wood cases, 
the spaces being filled with cotton. One cover served 
for the receiver and the inner wood case, the outer case 





DETERMINING VISCOSITY 


600 volts. Single-phase current is taken at about 12,500 
| volts twenty-five cycles from an overhead trolley wire. At 
| starting the locomotive developed a draw-bar pull of 


200 kilowatts, the power factor being 0.51. At another 
| time a draw-bar pull of 21,600 1b. was developed with 
| 10,950 volts, 53 ampéres, 580.3 k.v.a., and 405 kilowatts, 
| the power factor being 0.69. The overallefficiency when run- 
| ning at full speed on the level is said to be from 78 per cent. 
| to 80 per cent. The new locomotive is to be of a design 
| described in the Elektrotechnische Zeitschrift. The four 
| driving axles will be coupled together and driven by a 
| single 2000 horse-power motor supplied with rectified 
| current from two permutators, with the necessary trans- 
| formers. The locomotive will develop a draw-bar pull of 

28,200 Ib. The normal speed will be twenty-six miles per 
| hour, and the maximum speed 46} miles per hour. Single- 
| phase current will be supplied at fifteen cycles instead of 
| twenty-five cycles, as at present, as the permutator works 

better at the lower frequency. The total weight of the 

locomotive will be 96 tons, of which 72 tons will be 
carried by the four driving axles, 





SOME RECENT FRENCH LOCOMOTIVES. 


Txe French railways have been rapidly adding to the 


new engines on their lines. On the Eastern Railway the 
chief new type is a 4~6—4 tank engine for suburban service, 
an exceedingly useful,type for its purpose. For the main 
line expresses the 4-6-0 compound superheater engines 
continue to give satisfaction in spite of most creditable 
accelerations in the time tables. 

On the P.L.M. there are on order or running no less 
than ninety-two 4-6-2 express engines ; of these seventy- 
one are four-cylinder simple superheater engines with 
160 Ib. boiler pressure, twenty are four-cylinder compounds 
but with superheaters, and one is similar but without a 
superheater. By the end of 1912 these engines were 
running as far as Marseilles on the main lines and also from 
Dijon to Pontarlier on the Swiss frontier. For goods trains 
a slightly modified design of the 4—-8—0 series 4700 has been 
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speeds. 
but this may soon take place. During the present year 
there will be delivered twenty 4-6-2 express four-cylinder 
superheater compounds for the heaviest work, and some 
2-8-0 goods engines. 


WATER IN SUPERHEATED STEAM CYLINDERS. 

Ir was thought that superheated steam would obviate 
or diminish water in the cylinders of locomotives. But 
these anticipations have not been verified, and the most 
elaborate precautions are now taken to avoid accidents 
from water blows, the cylinders being always jacketed 
with a care which, on the same railways previously using 
saturated steam, was either totally wanting or very excep- 
tionally practised. To allow the escape of water in front 
of the piston an anti-compression valve is now provided 
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P.L.M. EIGHT-COUPLED GOODS ENGINE 


evolved. It is a 2-8-0 engine, andis illustrated herewith, 
Of this class 205 are running, while there are 282 of the 4-8—0 
class as well. There are on order twenty four-cylinder 
compounds with 225 Ib. steam pressure, and twenty four- 
cylinder non-compounds with 160 lb. steam pressure, and 
in each case a Schmidt superheater is fitted. The results of 
the different engines doing similar work will be most instruc- 
tive and valuable, especially as there are twenty similar 
engines to compare. Owing to the satisfaction given by 
the new engines it is officially stated that the proposed 
electrification of the main line from Marseilles to Venti- 





on every cylinder cover, in addition to combined vacuum 
and relief valves, and by-pass cocks, automatic or non- 
automatic, for connecting together the front and back 
ends of the cylinder. But despite this battery of safety 
devices, there are many breakdowns, and a careful study 
of a number of these appeared in the Organ fiir die Forts- 
chritte des Eisenbahnwesens in April and May last. 
Although the causes of water in superheated steam 
cylinders appear very clearly indicated in the elaborate 
instructions for working superheated steam locomotives 


So far the automatic stoker has not been mounted, | 
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valves fast enough. There is no means of emptying the 
superheater itself, which is of the “‘syphon”’ tube type, 
so that after a long run of “ drifting” or “ coasting ” the 
cooling down of the superheater gives rise to water, which 
can only be removed either as priming or by the gradual 
return of heat to the superheater. If, then, the regulator 
| is opened too quickly, causing slipping, a case of water 
blow on the cylinder covers may occur. 
| These facts are all fully dealt with in the special manuals 
on superheated steam locomotive management and driving 
that are distributed to enginemen, and are therefore well 
understood ; and the fact that such accidents still occur 
frequently, in spite of all the automatic devices, is possibly 
due to a momentary preoccupation of the enginemen with 
signals or traffic matters. 

It was sought, at first, to obviate further breakages by 
increasing the strength of the machinery in proportion to 
the abnormal size adopted to gain power in the super 
heated steam cylinders, but this was without effect, for 
the breakages continued and resulted in merely localising 
the injury in those parts which then remained relatively 
the weakest in the machine, while the singular fact 
appeared that the regular working stress on the crank pins 
of the various classes of locomotives on the Essen division 
was always very much less per square millimetre of bearing 
surface in the simple-expansion superheated steam |oco- 
motives than in the saturated steam compounds or other 
engines in which such troubles did not occur. When the 
superheated steam cylinders broke their crank pins the 
crank pins were then made too strong to be broken at all, 
so then in turn the cylinder covers broke, since the “ give” 
had to take place somewhere in the engine. 

A further proof that in the Prussian superheater engines 
the damage is due to water consists in the fact that it is 
only the back covers of the cylinders which are smashed. 
Now, in Prussian engines with dished or Swedish type 
pistons the flat back covers are simply strengthened with 
ribs, while the front covers are deeply recessed. Again, 
at Essen, in the eight-coupled goods engines with Schmidt 
smoke-hox superheater, it is always the right-hand cylinder 
cover that breaks. Here the steam pipe to the left-hand 
cylinder is bent sharply to reach the valve chest on that 
side, while the right-hand steam pipe proceeds direct to the 
right-hand cylinder, so that the entrained water naturally 
takes the shortest course—into the right-hand cylinder. 

The natural remedy for these accidents lies very much 
with the enginemen, because with weter in the superheaters 
and cylinders, and low temperatures for the superheater 
the last occasioned by the unsuitable methods of firing, 
and the first very often by wide openings of the regulator 
and too short cut-offs in the cylinder, as also by working 
with the water too high in the boiler—the fuel economy 
dwindles away so much that the men lose what they had 
anticipated to gain in the form of coal premiums ;_ while 
the men in charge of the saturated steam compound loco 
motives with only one reversing gear take their premiums 
without any great mental efforts on the footplate. The 
remedy therefore appears to be an automatic one ; but im- 
mediately to mitigate the seriousness of the accidents it is 

















miglia is abandoned. Engines of tke 4-400 class 
the following dimensions :— 
say 33 sq. ft. 


Grate area .. 3.03 sq. m., 









Tubes (Servé) 146 
Exterior diameter 7.0 em. 23in. 
Thickness .. .. : 0.25 em. tin 

Length be’ ween tube plates 4.25m. 14ft 

Heating surface — 

Firt-box.. .. 16 sq. m. 
Tubes (interior) .648q.m... 
otal 64 sq. m.. 57 

Pressure 16 atm. 

Cylinders 
High-pressure, diameter 38 m. 15in. 
Low-pressure, diameter 60 m. 24in. 
Stroke : 65 m. 26in. 

Weights 
Leading axle.. 9450 kg. 9.3 tons 
Coupled axles (4) 16,000 ,, 16.73 tons 


Total peas . 73 450 72.27 tons 
On the Midi new 4 


heater engines have been put into service. 


” 


have 


—§—-0 simple two-cylinder super- 


issued to enginemen on various continental railways, the 
knowledge has not been at all generalised, and many acci- 
dents formerly attributed to other causes are, in the Organ, 
traced to water. On the Prussian State Railways numer- 
ous injuries to superheater locomotives hitherto regarded 
as mysterious are now explained by water, these being, in 
general, rupture of the crosshead key, breakage of the 
crosshead, of the crank and of the driving axle ; cracking 
of the cylinder covers and of the cylinder itself ; breakage 
of the piston. The Jate Prof. Von Borries used to mention 
also injuries to frames and driving axle-boxes. All super- 
heated steam locomotives with piston valves are particularly 
subject to injury from water in the cylinder, and the defor- 
mations due to the excessively high temperature of the steam 
necessitates rapid renewals of segments and valve rings 
according to published statistics on the life of these parts. 
The presence of water ascribed to the following 
causes :—Under similar conditions superheated steam 
evlinders must, to develop an equal M.E.P., or the same 


is 


suggested, in the paper already cited, that the piston valves 
should be greatly augmented in diameter—contrary to 
Prussian practice—that there should be increased sectional 
area of the anti-compression valves, so as to allow more 
rapid discharge of water; and that largely augmented 
cylinder clearance volumes should be used, since it is 
assumed that the loss in those spaces by initial condensa- 
tion does not exist in the superheated as in tho saturated 
steam engine, 


MERCURY VAPOUR CONVERTER. 


Ir is now announced that after experiments extending 
over eight years, Dr. Peter Cooper Hewitt has succeeded 
in developing a mercury vapour converter capable of 
delivering sufficient energy to operate railway cars or 
In fundamental principle ot 


perform similar service. 














NORD TANK ENGINE WITH FLAT VALVES 


On the Paris—Orleans the existing engines give such 
satisfaction that no new engines have been made so far. 
On the Ouest—Etat the relaying of the line is progressing; 


the trains have been decelerated very considerably, and the | 
4-6-2 express engines are still only allowed on goods trains ; | 
but according to the late Minister of Railways, by the | 


summer of 1912 much will have been done and the system 
may soon be expected to become normal. Perhaps the 
internal non-technical difficulties have been minimised. 
On the Nord the last suburban engines are 4—6—4 two- 
cylinder simple engines—illustrated above. One class has 
piston valves and the Schmidt superheater, the other flat 
valves and a feed-water heater. These latter engines 


appear to give every satisfaction, and are slightly more | 
For the main line expresses | 


economical than the others. 
the two 4-6-4 express engines have begun their trials. 


Though it is far too early to give any figures, they promise | 


more than to fulfil their purpose, 7.e., the hanling of 
trains composed of heavier rolling stock at slightly higher 














horse-power, be made larger than saturated steam cylinders 
working at exactly the same steam pressure. This rule is 
| therefore almost invariably observed in all new locomo- 
tives. It is further said that such engines have a greater 
tendency to slip—although as the form of the diagrams 
for both qualities of steam with the same initial pres- 
| sure are immaterially different, it is not at all clear that 
such is the case unless the over-cylindering for superheated 
steam much exceeds the difference required for developing 
the same M.E.P. as with saturated steam. The origin of the 
water is really in the superheater itself, which is, in modern 
practice, emptied of steam every time the regulator closes, 
so differing from the practice of fifty or sixty years ago, 
when the “ smoke tube ” superheater was kept filled with 
superheated steam. The fact that a body of water forms 
in the superheater pipes is easily proved by the circum- 
stance that (1) when the engine starts or (2) accelerates 
speed after a slack down, the water cannot get out of the 
cylinders by the drain cocks or by the anti-compression 
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NORD TANK ENGINE WITH PISTON VALVES 


operation the latest type of converter does not differ from 
the earlier types which have been in service for many 
years for smaller outputs. However, the constructive 
features have been so altered as to overcome certain limi 
tations in output encountered in the earlier equipments. 
In the latest form use is made of a metallic envelope 
through the top of which the positive electrodes are in- 
serted by way of porcelain tubes. The different parts are 
subjected to artificial cooling according to the amount 
of heat produced locally. That the limitations in output 
have been overcome is shown by the fact that one of the 
converters has operated at East Pittsburgh for a month 
at 200 kilowatts without being re-exhausted, and at the 
end of this time was found to be in perfect operating 
condition. This new form of converter can be employed 
in electric railway work, where power can be transmitted 
at high voltage as alternating current and transformed 
on the car or locomotive for use in direct-current motors 
at the desired voltage. 
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RAILWAY MATTERS. 


Aone new German electric railway schemes, states the 
Electrical Review, are the following :—The construction 
of electric lines 18 projected, running from Liichow, in 
Hannover, to Bevenzen and Uelzen respectively; a 
line from Mannheim to Waldhof and Sandhofen is to be 
constructed by the Oberrheinischen Kisenbahngesellschaft ; 
the plans have been prepared for a line from Opladen to 
Burscheid, in the Rhine province ; the town council of 
Delmenhorst, in the Duchy of Oldenburg, has started the 
preliminaries for a line from that: town to Lemwerder ; 
and the town council of Stuttgart is considering a project 
to establish electric transit facilities between that city and 
Kannstadt. 

Yo the April number of the Railway Magazine Mr. 
Ceorge B. Wade contributes an article on the largest rail- 
way stations in the world. The New York City station of 
the Pennsylvania Railway Company—certainly now one 
of the largest and most extensive railway stations in 
the world—has an area of 28 acres. After this comes the 
Care St. Lazare, in Paris, with an acreage of over 25 acres ; 
then the Waverley Station, Edinburgh, with 23 acres ; 
followed by Waterloo, London, with 20} acres ; Euston, 
London, with 18 acres; and Liverpool-street, London, 
with 16 acres. But there is a railway station immensely 
bigger in extent than any of these, and that is the Southern 
Railway Station, Vienna, the whole area of which-is close 
upon 100 acres. This makes it easily the largest station 
in the world from the point of view of space covered. 

‘Tue scheme for tunnelling the Behring Straits and thus 
linking up the railway systems of Siberia and North 
America is again being revived, representatives of an 
American syndicate being at present in Europe for the 
purpose. According to the Railway Gazette, the scheme 
involves the construction of a forty-mile tunnel beneath 
the Straits, and the building of new railways both in 
Siberia and North-West America to reach the approach 





stations on each side, and would enable passengers from any | 


European capital to travel to New York and the principal 
cities of the United States and Canada by train journey 
throughout. It is proposed to sink shafts from islands 
situated midway in the Behring Straits, thus enabling 
construction to be begun simultaneously from various 
points, and these shafts would subsequently be employed 
for ventilating the tunnel. 

We learn from the Railway News that the French 
State Railway Administration has now decided to build 
an underground passenger station at St. Lazare, Paris, 
beneath the present terminus, to which it will be supple- 
mentary. The new station, which will be exclusively 
used for electrically operated suburban traffic, will have 
ten platforms, to which there will be four approach lines. 
It will serve the Auteuil and Versailles lines, which are 
being electrified as well as the lines to Saint-Germain and 
Argenteuil. Trains to and from the latter places, as well 
as all long-distance and express traffic, will continue to 
utilise the old station. The present electrification projects 
comprise only the inner suburban ring, but the State 
Railway authorities hope eventually to banish steam 


working on the whole of the grande banlieue, when an | 


electric service will be provided from Paris to Pontoise. 


AN interesting feature of the track relaying which is 
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NOTES AND MEMORANDA. 





Concrete water barrels are being employed experi- | 
| dissipates about 2.5 kilowatt-hours of energy per day 
|in motion, muscular action, mental exertion and heat 


mentally in the provision for fire protection of trestles on 
the Nashville, Chattanooga and St. Louis Railway. It is 
stated that they have shown no loss of water except by 
evaporation. 


AccorDING to the Electrical World, an investigation on 
the melting points of tungsten and tantalum has been 
carried out at the University of Wisconsin, the measure- 
ments being taken with great care, using the optical 
pyrometer, and a direct vision prism giving monochromatic 
light. The melting point of tungsten was found to be 
3002 deg. Cent., and of tantalum 2798 deg. Cent., these 
values being somewhat different from those generally 
accepted. ‘ 


ALUMINIUM and copper transmission lines are com- 
pared in the Boletin de ? Industrie Minerale, which states 
that aluminium lines are being extensively used in Europe 
because of the saving in first cost. 
can, it is stated, be given only about nine-tenths the 
span allowable with copper wires and much more care in 
construction is required. The initial cost of the aluminium, 
however, is about 25 per cent. less than that of an equiv- 
alent copper line, so that the net saving is said to be 
considerable. 


THE action of chemicals on concrete is commented upon 
by Mr. George G. Kennedy, superintendent of the water 
department at Harrisburgh, Pa. At the filtration plant 
hypochlorite of lime is used as a sterilising agent and is 
contained in two concrete solution tanks, separated by 
a division wall from the mixing compartment. Both 
the side walls and division wall showed a great deal of 
pitting. The bottoms of these tanks, which are of grano- 
lithic finish, exhibited no evidence of disintegration. 


To check the trouble the sid leaned off with - | 
spot splocsonedagy astra id el ped gee the trigonometrical formule he remembered. 


pressed air, a coat of cement mortar applied and the 
repairs finished with a coating of bitumen paint, applied 
hot. This work, Mr. Kennedy reports, has been finished 


MISCELLANEA. 


AccorpinG to the Electrical World, the average man 


radiation. This is equivalent to a continuous expendi- 


| ture at the rate of about 100 watts, or the rating of a 


The aluminium wires | 


4 horse-power motor. In spite of his high body tempera- 
ture—98.6 deg. Fah.—and large radiating surface, man’s 
heat losses are surprisingly small—about 50 watt-hours 
per hour, or about one-half of the total energy expendi- 
ture. As a heating device the average man is thus about 
equal to a 16 candle-power carbon filament lamp. 


A curious incident, which was, happily, unaccompanied 
by any serious results, occurred when the new White 
Star liner Titanic was starting on her maiden voyage 
from Southampton on Wednesday last. About a mile 
from her berth she passed the Test Quay, at which a 
number of vessels, including the American liner New 
York, were standing. The suction or draw of the water 
due to the passage of the larger liner was such that the 


| seven ropes, securing the stern of the New York to the 
| quay, parted and the latter vessel was swung out into the 


fairway. She was, however, immediately taken in hand 


| by tugs and re-berthed before any further damage was 


so recently that the durability of the repairs cannot be | 
determined, but so far the protective coating has given | 


satisfaction. 

REFERRING to the more important deposits of molyb- 
denum in Canada, Dr. Walker, in a publication of the 
Canadian Department of Mines, says that until recently 


molybdenum was required only for the manufacture of | 


chemical preparations, principally ammonium molyb- 
dinate. The iron and steel works of the United States alone 
are said now to consume as a chemical reagent several 
tons of molybdenum annually. Molybdic acid is used as a 
blue pigment in the manufacture of porcelain and for 
dyeing silks and woollens. In various compounds molyb- 
denum is used for colouring leather and rubber. The 
chief use to which most of the world’s molybdenum is 
devoted is the preparation of special varieties of steel. 
The result of the addition of a small proportion of metallic 
molybdenum to steel is very similar to that obtained by 
the use of tungsten. 


tube boilers, Mr. Rosenthal, of Messrs. Babcock and Wilcox, 


| commented on the use of small glass models of water- 
| tube boilers as a means of observing the water circulation. 


being carried out throughout the whole length of the | 


Central London Tube, states the Railway Gazette, is that 
advantage is being taken of the work to replace the exist- 
ing longitudinal sleepers by cross sleepers. The longi- 
tudinal method has, of course, considerable advantages 
at stations, the platform roads being in effect each con- 
verted into inspection pits, but the management has evi- 
dently realised, as was exemplified on the Great Western 
Railway, that there are more than corresponding dis- 


advantages with regard to the extra labour involved in | : 
| ordinary buoyancy. 


renewing sleepers. About 50ft. of track is being relaid 
nightly, which represents the maximum possible during 
the three small hours in which the tunnels are free from 
traftic. A travelling concrete mixer and spreader follows 


hehind the relaying gang and deposits fresh concrete | 


after the rails and sleepers have been relaid. 

THE Electric Railway Journal referred in a recent issue 
to the heating ordinance in force at Chicago. This re- 
quires that at all times when artificial heat is necessary 
cars shall be so heated that the temperature is not lower 
than 50 deg. Fah., nor higher than 75 deg. Fah. It is 
stated to be practically impossible for the companies to 
comply with these requirements in conjunction with 
the ventilating ordinance, which latter stipulates that the 
amount of air-entering the car for ventilating through the 
openings provided shall be at the rate of 350 cubic feet 
per passenger per hour, based on the maximum carrying 
capacity of the car, and that the carbonic acid present 
shall also not exceed 10 parts to each 10,000 parts of air. 
The penalty for each violation of these ordinances varies 
from £5 to £20. Our contemporary remarks that as ven- 
tilation is the more important of the two requirements, 
why not fix this and require a certain number of square 
feet of radiating surface heated to a certain temperature 
depending on the size of the car. 

WE learn from the Electrical Review that experiments are 
to be made at Liverpool with two new types of tramcar, 
designed by Mr. Mallins, and if they are successful it is 
proposed to put them on the Liverpool routes. One is a 
bogie car, with an overall length of 36ft. and seating accom- 
modation for eighty-four passengers, with a double stair- 
case inside the body of the car at the centre, affording 
separate entrance and exit to the upper deck, which also 
provides separate entrance and exit for the lower deck. 
The leading feature of this car lies in its central platform, 
the two outside portions of which are used as exits, and the 
larger or centre portion as an entrance. By this means all 
passengers boarding or leaving the car are brought to a 
focus under the control of the conductor. The object. is 
to enable the car to load and empty simultaneously, 
avoiding confusion and loss of time. As the *platform 
has ample standing space, the car can be started without 
delay, and the conductor can collect fares before the passen- 
gers disperse to the different compartments. The other 
experimental car is a single truck coach, 31ft. long, carry- 
ing seventy-four passengers. This also has double stair- 
cases at each end, and the fares can either be collected when 
passengers enter the car or at any time on the journey. 


| slight pressure greatly modified the results. 
| tion is not altogether clear, but seems to be connected with 





Mr. Rosenthal had found that these models did not give 
trustworthy indications, and that putting them under 
The explana- 


the relative sizes of the steam bubbles and the tubes. 
In a model the tube is, of course, small in diameter, and 
at atmospheric pressure the steam bubbles are relatively 
large, and do, in fact, tend to fill the cross section of a 


tube and carry the water before them in impulsive action, | 


the bubbles themselves rising under the influence of 
In a large tube under pressure the 
bubbles become relatively unimportant in their effect 
on circulation, and hence thermal rather than buoyancy 
considerations determine the circulation. 


THE manufacture of building stone from blast furnace 
slag is an industry which is now assuming considerable 
importance in Germany. The process is not patented, 
and is very simple in details. Practically all blast furnace 
slag is suitable for stone making, but it must be in a 
granulated state. After it has been allowed to harden 
it is unsuitable. All attempts to utilise slag that has been 


| and the reply was, “ Sixty-three.” 





done. The Titanic, which was unhurt, then proceeded on 
her voyage. 

‘“* THERE is nothing that could happen to us worse than 
that we should follow the German system,” said Pro- 
fessor Perry, in a lecture delivered in connection with 
the British Science Guild, at the rooms of the Chemical 
Society. Professor Perry’s experience of the two as 
workers was that the German had more mathematics 
and so on, but he had not the initiative of the Englishman. 
He once asked a German youth of nineteen about his 
examination. One of the questions was to write out all 
“T asked 
him how many he had written,” continued the Professor, 
Sir William White, 
who presided, said he believed there was a danger in the 
German system of tiring out the student. 


In describing in this month’s Knowledge a simple device 
for recording atmospheric electricity, Mr. Charles E. 
Benham points out that perhaps the chief difficulty in 
the whole science and art of collecting the latter is cir- 
cumventing the spiders, for a single thread of gossamer 
is sufficient to earth the outdoor part of the collector 
and stop all signs of electricity. It matters not how high 
the collecting pole may be, for it is never out of reach 
of the spiders, which have the habit of making their weks 
at night, when the automatic recorder should be of the 
greatest value. Even a coat of bird-lime on the pole does 
not stop the creatures. It is only by making a radio- 
active collector in the form of a windmill, where the web 
is broken by its revolutions, that it can be hoped to 
surmount the difficulty at all satisfactorily. 


BritIisH manufacturers of irrigation and textile ma- 
chinery, states Eastern Engineering, may find a new and 


Ir is reported that in a recent discussion on water- | important market for their goods in the not very distant 


future in Russian Turkestan. The Russian Cotton Com- 
mittee has now under serious consideration a big scheme 
for rendering Russia independent of the outside world 
for her cotton supply. It is calculated from fairly authori- 


| tative data that there are over 5,000,000 acres in Tur- 





erushed or ground, after having once hardened, have | 


failed to produce a good solid stone. The slag is granu- 
lated by the addition of water as it flows hot from the 
furnace. The granulated slag after being thoroughly 
mixed with the required proportion of lime is allowed to 
stand one hour before being put through the press. After 
being pressed the stones are stacked in the open air, 
and, after three or four weeks, according to the weather, 
they are ready for use. Under low temperature they 
harden slowly. If subjected to frost before thoroughly 
hardened they are crumbled and destroyed. Operations 
may. however, be continued in the winter, the stones 
being hardened in steam-heated drying rooms. These 
stones grow constantly harder with time. 


THE question of fitting air craft with apparatus for 
wireless telegraphy, so as to communicate to the ground 
observations of military operations, has of late been receiv- 
ing much attention. The problem has been to design 
apparatus which would conform to the limitations of 
weight and provide an efficient aerial system for trans- 
mission and reception. The Marconi Company has been 
conducting numerous experiments with a view of solving 
the various technical problems. Late in March an army 


aeroplane at Farnborough was fitted with a clockwork | 


sender, and from it good signals were received. Early 
in April similar experiments were carried out, but in these 
Captain Dawes, of the Air Battalion, went as a passenger 
and transmitted his observations to the receiving station 
at the factory. 
received, and later the machine flew over an area of about 
three to four miles radius, and reports on the movements 
of troops maneeuvring in the vicinity were made. These 
reports were taken down at the.receiving station, which 





kestan that would be capable, if put under cultivation, 
of yielding an average of 720 lb. of cotton per acre—-say, 
a total of 1,650,000 tons. Naturally a great deal of 
capital would be required to carry out this scheme in its 
entirety, and consequently it will not al! be put in hand 
at once. It is estimated that £42,000,000 will be absorbed 
in carrying out the necessary irrigation work. 


‘“* THE danger of aviation is very much over-estimated,” 
said Mr. Barrington Kennett in a lecture which he gave 
under the auspices of the Ladies’ Automobile Club in 
London. Going through the list of fatal accidents that 
had occurred in England, he pointed out that the only 
one of the nine which was absolutely unavoidabie was that 
which entailed the death of Mr. Grahame Gilmour. 
“Rolls fell because he had put an improvement of his 
own design on an American machine; Grace simply 
lost his way and was drowned; Benson, who fell in a 
Valkyrie machine at Hendon, had a weak heart and un- 
doubtedly fainted in the air; Cammel was too daring 
with a machine of which he had no experience ; Oxley’s 
machine broke in the air, it is true, but he was doing 
trick-flying ; Napier and Ridge were both of them trying 
very risky flights.” 

In connection with the generation of electricity at 
collieries for transmission to the various points of con- 
sumption, the Génie Civil points out that a primary tension 
of 100,000 volts, while exceptional, is already utilised in 
regular practice in several installations in the United 
States and in Canada, notably that of the Ontario Power 
Company. A similar voltage has just been adepted in 
Germany at the installation of the Metallurgical Company 
of Lauchhammer, which company possesses power stations 
in Saxony and Prussia. A central station for generating 
20,000 kilowatts has been erected. This generating station is 
near the coal mines at Lauchhammer, and includes twelve 
water-tube boilers, and four turbo-alternators of 5000 kilo- 
watts each. The current is generated at 5000 volts and 
is transformed to between 100,000 and 110,000 volts for 
the main transmission lines. 

SwiImMING pool disinfection is practised at a number of 
American colleges by adding hypochlorite of lime to the 
water. At the large pool at the University of California 
about 12 Ib. of the powder are placed in a burlap bag once 
a week, and this is drawn back and forth over the surface 
of the water with ropes by two men, one on each side of 


| the pool, working along the tank from one end to the other. 
| Algee show a decided tendency to grow on the sides of 


The messages which he sent were clearly | 


the tank, and to kill such growth effectively a small 
amount of bleaching powder is placed in a sack, tied to a 


| long stick, and rubbed up and down against the wall. 
| It has been found that the bacterial counts on samples 


was in touch with the aeroplane during the whole of the | 


flight. The company hopes that at a not far distant date 
communication may be maintained both ways with an 
aeroplane up to a radius of 100 miles. 


collected from the pool just before the treatment, with 
the amount of use the pool receives, about 80 bathers 
per day in the autumn and 2000 in warm weather, shows 


| only two or three colonies on agar plates incubated for 


twenty-four hours at body temperature. 
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RECONSTRUCTION OF THE QUEBEC BRIDGE 


( For description see page 369) 
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GENERAL VIEW OF PLANT ON SIDE AND AT BASE OF CLIFF TOP OF CAISSON DURING SINKING 



































CAISSONS Nos. 2 AND 3 FOR THE NORTH MAIN PIER 





SOUTH MAIN PIER BEING DEMOLISHED—CAISSON FOR NEW PIER BEHIND 
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STARTING DEMOLITION OF THE SOUTH MAIN PIER STARTING TO LAY FIRST COURSE OF MASONRY INSIDE CAISSON 
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The Railways Bill. 


By bringing in a Bill to allow railway companies 
| to increase their rates in order to compensate them- 
|selves for any advances in wages to the staff, the 
| Government has redeemed the promise made to the 
| companies which induced the latter to meet the men’s 
| representatives, and so end the strike of August 
last. If, after these proposals become law, an in- 
| crease in fares, rates or charges should be challenged 
|and the company can show that such increase is to 
|meet the cost of improvements in the conditions 
/of employment of its staff, the complainant must 
| prove that the increase is unreasonable. Advantage 
'has been taken of this opportunity to make other 
| concessions to the companies. A reason advanced 
| for not reducing rates was that a rate once reduced 
|could not be again raised without the restoration 
being open to be regarded as an increase. It is now 
| proposed to allow the companies to restore or partially 
restore any rate that has been reduced, and, if 
| challenged, the complainant must prove that the 
|increase is unreasonable. Working agreements be- 
| tween companies are to be allowed, but all such are 
|to be submitted to the Board of Trade, and the 
_combined railways are to be regarded as one for the 
| purpose of calculating maximum fares, rates and 
|charges. This latter is in favour of the trader, 
/as it was estimated that the acceptance of similar 
|conditions by the Great Northern, Great Central, 
-and Great Eastern Companies in their Working 
| Union Bill would have saved the traders £100,000 a 
/year. Finally, some of the onerous conditions laid 
/on the companies as to obtaining powers for widen- 
ings, and as to accommodation works and surplus 
| lands, are to be modified. 

These are all concessions for which the companies 
would, no doubt, be grateful, but advantage has also 
been taken of this opportunity to do something for the 
trader, and, as a result, should the proposals go through, 
| the companies’ last state will be worse than the first. 
The owner’s risk question was partly disposed of 
|two years ago when the companies voluntarily 
|modified the clause as to wilful misconduct, but 

other grievances remained. The difference between 
company’s risk rates and those at owner’s risk was 
too great. The railway witnesses before the Depart- 
|mental Committee considered company’s risk rates 
|as the datum line, and by drawing a comparison 
| with the owner’s risk rate, said “‘ See what a conces- 
| sion we have given you.” But the traders regard 
| the owner’s risk rate as the datum, and it would seem 
as though they were justified in so doing, as it is the 
rate the more used and often the only one quoted. 
The traders therefore complained that the difference 
in price was out of proportion to the risk. This is to be 
met by making such a case ground for complaint 
to the Railway and Canal Commission. The with- 
drawal of, or charge for, any facility hitherto afforded 
free or a diminution in service is also to be ground 
for complaint. This is retrospective as from January 
Ist last, and therefore applies to any economies 
effected as a result of the coal strike. The Board 
of Trade is to have power to remove an article from 
one class to another. in the classification. This, too, 
has been a grievance with many traders. Passenger 
fares, rates and charges are to be placed on the 
same basis as goods rates, &c.—they cannot be raised 
without notice, and may be challenged. The com- 
panies are also to show in their rate books the station- 
to-station charges, so that traders may be in a position 
to decide whether or no it would pay them to make 
their own carting arrangements. Lastly, traders 
are to have readier and cheaper access with their 
complaints to the Railway Commission. 

These, then, are the objects of the Bill. We do 














not suppose that it will be altogether agreeable to 
the companies, but we do not see what more they 
could expect, nor, in fact. what more they could 
have. It is only in accordance with the genera! 
tendency of events that the chains should be tightened 
around them. As a result, no doubt, of the Govern- 
ment’s promise they became unusually generous to 
their staff last autumn, and now the coal strike has 
hit them very badly, and they will feel sorely that 
the new Bill does not allow them to compensate 
themselves for any increased expenses under these or 
similar conditions. Indeed, we do not think the pro- 
posed Bill will help them much, if at/all. - That being 
so, they may find comfort in the fact that there is little 
chance at present of such legislation making progress, 
so it behoves the companies to make their plans 
accordingly. 


Accidents to Monoplanes. 


ABovuT a month ago a sudden and very surprising 
order was issued by Monsieur Millerand, the French 
Minister for War. The employment of monoplanes 
in the army was for the time being to be suspended. 
Considering the favour with which this class of 
machine is regarded by the military authorities 
and the extent to which it is used in the French army, 
the interdiction appeared at first almost inexplicable. 
But with commendable promptitude—a promptitude 
which certain of our own Government departments 
might with great advantage emulate—an explanation 
has been issued. To put matters briefly, we may say 
that Monsieur Blériot has been studying some recent 
monoplane disasters and has come to the conclusion 
that a hitherto wholly unsuspected source of danger 
lies latent in the design of these machines as at 
present carried out. It has been universally believed 
that the wings of a monoplane could never, at any 
instant of a flight, be called upon to resist a down- 
ward pressure. The pressure might vary in amount, 
but it would always act upwards, so that in design- 
ing a monoplane flying stresses have been taken into 
consideration only in the case of the inferior wing 
stays. The upper wing stays have been regarded as 
free, or practically free, from stress during flight, 
and have been proportioned only to sustain the weight 
of the wings when the machine is at rest on the ground. 
According to Monsieur Blériot, this reasoning can 
no longer be regarded as accurate. Under certain 
circumstances, he says, there may occur a degree of 
top loading quite sufficient to crumple the wings 
downwards and precipitate disaster. It is ‘not 
a matter of the wings themselves failing, but of the 
upper guys snapping and depriving the wings of their 
requisite amount of support. 

We are ready to admit that we ourselves have never 
considered the possibility of top loading on the wings 
of monoplanes. In common with all others we 
have never regarded it as probable that an aeroplane 
would have to sustain a downward pressure. The 
mysterious accidents which befell Chavez, Blanchard, 
Lantheaume and Sevelle did not arouse a doubt 
in any minds. The testimony of eye-witnesses that 
in these disasters the wings were seen to fold down- 
wards and not upwards did not carry conviction. 
The fact that each victim had just completed a long 
and trying flight and was beginning to descend when 
the accident took place was regarded as a coincidence, 
and not as suspicious. Now, however, Monsieur 
Blériot, than whom there is no greater practical 


authority in the matter of designing, constructing 


and operating monoplanes, says attention must be 
given to this hitherto unsuspected weakness. We 
do not say it must be accepted off-hand. Mon- 
sieur Blériot may be mistaken. But we do say 
that it must be examined with care and studied 
experimentally. As for the cause producing the 
top loading, we may here present Monsieur 
Blériot’s argument in brief. Imagine a monoplane 
flying horizontally and the engine shut off preparatory 
to a descent. If the elevator be untouched, the 
machine will descend to the earth at its natural 
gliding angle. Throughout, its motion will be such 
as to produce a positive loading on the wings, that 
is to say, a loading such as will stress the lower 
stays. On the other hand, let a more abrupt dive 
or vol plané be contemplated. The aviator uses his 
elevator so as to depress his machine into a path 
steeper than the natural gliding line. If the tilting 
exceed a certain amount, the angle between the plane 
of the wings and the horizontal will vanish and may 
become negative. The top surface of the wings 
would then experience pressure arising from the 
residual forward horizontal velocity of the machine 
asa whole. It is at this point that the danger arises. 
Immediately afterwards, the machine assumes its 
enforced path and from then onwards the under 
side of the wings is normally loaded. The upper 
side experiences pressure only at the moment when 





the dive commences, and the point to notice is that 
for a given angle of dive the quicker we assume it, the 
greater will be the pressure on the back of the wings. 
A steep dive need not be, dangerous, provided it is 
commenced gradually. A steep dive suddenly as- 


sumed by a fast moving monoplane is bound to incur | 


a serious risk of damage. 


It is, perhaps, after all of relative insignificance | 


how the top loading arises. The important fact 


which we must now bear constantly in mind is that | 


it is a distinct possibility. From the practical point 
of view the next important step will be to determine 
from actual observation what is the magnitude of 
the stresses called into play in the upper guys. 


formed not in a laboratory on a small scale model 
on which is imposed certain unnatural conditions, 
but on a full-sized machine in actual flight. 
time is ripe for such an investigation, but have we 
the means at our disposal for conducting it? The 


dithculties attendant on the measurement of stresses | 


in the stays of an aeroplane when in full flight are 
clearly great. But they are not unsurmountable. 


In this connection, we would call attention to the | 


ingenious combination of a resonance box and 
phonograph which Captain Largier has been experi- 
menting with. The arrangement is described else- 
where in this issue. It is clear that some such actual 
measurement must be made before complete con- 
fidence is restored in the safety of the monoplane 
type of flying machine. 


Taylorism Again. 


ANYONE who studied for a few months the engineer- 
ing papers of America would come to the conclusion 
that the worst managed shops in the world were 
those of the United States. Paper after paper 
contains articles on shop management, on scientific 
management, on the 
system, bonus, premium and _ piecework systems, 
on the use of card indexes, on route cards, on shop 
costing, and so on, and so on, ad lib. 


with existing things, and we are thus led to the 
conclusion that the Americans themselves deem 
their systems bad and unsatisfactory. A man 
in perfect health takes no interest in his internal 
mechanism; he is not continually overhauling it, 
patching, mendingand altering it; heis so well satisfied 
with it that he forgets its very existence, and it is 
only when he becomes conscious of it that he knows 
he is unwell. The American works manager appears 
to be continually conscious of his organisation. There 


seems to him always to be something wrong with it, | 


and he is for ever trying new experiments on it. 
The latest panacea is Taylorism. Taylorism is 
scientific management gone mad. It means exces- 
sive “ motion study” and * route-ing”’ and “ stop- 
watching,” and all the other schedulings which take 
time and men in American workshop management, 
and result in such a lack of proportion as the employ- 
ment of one non-productive person to every three 
or four workmen in American factories. An attempt 
is being made by some of the zealots to force the 
United States Government to adopt Taylorism in the 
State factories. But it is not to be. A committee 
has inquired into the whole subject, and reported 
against it. 
It will not be uninteresting to consider the argu- 
ments that have led the committee to this opinion. | 
America has shop management problems with which 
we are unacquainted here. The high cost of labour 
is the greatest of these. It brought about the auto- 
matic machine tool and many other inventions on 
which the Americans have exercised their talents. 
But besides that condition from which we are saved, 
there is another that we know quite well, but by 
another name. In America it is called “ soldiering,” 
in England “ ca’canny.” It is unnecessary to define | 
it further. One of the principles of scientific manage- 
ment is to destroy it. But, says the committee, 
‘ ordinary intelligent management under any system 
could eliminate it entirely, or at least reduce it to 
the point where it would not be a serious hindrance 
to production.” Now, Taylorism, of course, goes | 
much further than ordinary intelligent management ; | 
it places men “in the position of a beast of burden 
which is required to go on from day to day performing 
a given task.’ Against this the committee rebels. 
** Because there are some loafers is no reason why the 
remainder of the workmen should either be compelled 
or induced to work up to the very edge of the breaking 
strain.” In the opinion of the committee, and that 
it is a very right opinion will be generally admitted, 
there is a reasonable margin between what the loafer 
does and the maximum possible output, and in that 
margin lies a proper day’s work. But Taylorism desires 
to keep the workman always at the maximum of | 
productiveness, and this it does by its well-known | 








To | 


be quite convincing the experiments should be per- | 


The | 


/no brain, no sentiment, and no place in the social | 


Taylor system, the Gant | 


The continual | h f led acientifi “d 
striving for something different implies discontent | Other system of so-called scientific management. 


| exactly its spirit. 
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methods of time-ing and route-ing. It prescribes 
| practically every motion a man is to make in the 
| performance of certain work, and lays down to 
fractions of a minute the time each item of work 
should take. The man becomes in fact a full auto- 
matic machine, of which the route-cards are the 
cams and stops. Under their influence he does this 
or that for so many minutes, stops, runs back, changes 
tools and performs the next operation, and so on 
indefinitely. He becomes a machine pure and 
simple, and in the eyes of the scientific manager his 
| great defect is that from time to time he thinks 
for himself and so deranges the perfect regularity 


| Here again the committee is excellent, and sup- 
|ports the view that has always been held by 
|the best employers in Europe. “ A machine,” says 
the report, ‘in an inanimate thing—it has no life, 


order. With a workman it is different. He is a 
living, moving, sentient, social being: he is entitled 
to all the rights, privileges, opportunities and respect- 
|ful consideration given to other men. He would 
be less than a man if he did not resent the introduction 
| of any system which deals with him in the same way 
}as a beast of burden, or an inanimate machine.” 
| After this general condemnation of the basis of the 
system, the committee goes on to discuss it under 
the three heads, * Standardisation,” “ Systematisa- 
tion,” and “Stimulation.” Of the first, it admits as 
| as fully as everyone else does the advantage, but it adds 
the warning that when standardisation has reached 
the point that the cost of maintaining it is greater 
than the saving resulting therefrom it should be dis- 
continued. Systematisation it also admits to be 
good in reason, ‘any system that eliminates un- 
necessary and wasted effort is good,” but it makes 
it quite clear that it regards Taylorism as out of all 
reason, and anticipates that in many cases it will 
cost more to operate than it will save. Finally, 
it discusses “Stimulation,” the “crux of the 
difficulty in the introduction of the Taylor or any 


Note the “so called.” Here, to be just to the 
report, we must quote a passage at some length :— 
“In the judgment of your committee the best and 
most effective stimulus that can be given to the work 
in a shop is to secure and hold a fine spirit of co- 


| operation with the management on the part of the 


workmen. That cannot be secured through timing 
the operations of the workman with a stop-watch 
when he considers such a procedure an indignity 


| which recognises him as being in the same class as 


a beast of burden or a machine, or when he considers 
such a time study inaccurate, and therefore unjust 
to him, or when he knows that it is to be used as a 
basis from which to compute the speed at which he 
must work and the wages he is to receive, when in 
his judgment the work, speed and wage rate are 
being established in order to secure greater profits 
for the employer at the expense of the workmen. A 
straight piecework basis may be used as a stimulus 
to workmen without injury to them, on work that 
is continuously duplicated for a prolonged period of 
time, provided the workmen are so situated that they 
can protect themselves against the entire power of 
the management being centered upon them individu- 
ally to compel them to work beyond their normal 
capacity, and provided, further, that they can secure 
a satisfactory guaranty that when the piece rate has 
been once established it will not be reduced unless 
the methods of production are materially changed, 
and reduced then only in proportion to the reduction 
in mental and physical energy required in the pro- 
duction of the article.” 

We have endeavoured to give the essence of this 
valuable report, but we fear we have failed to convey 
It strikes us as being written by 
men who find themselves in a little difficulty. On 
the one side, they have the apparently sensational | 
results of Taylorism and motion study, and they 
fear to be considered backward or retrograde if they 
are not in the van of progress. On the other hand, 
as many passages in their report show, they recognise 
that the workman is an equal man with themselves, 
and has just as much right to consideration and | 
kindliness. They do not want to see him reduced | 
to the level of a machine, even if he can earn more 
money thereby, and they look to a fine spirit of co- | 


operation between employers and employed to bring | 
about in a human way what Taylorism does in- 
humanly. To say how fully we agree with them 
would only be to repeat what we said on May 19th 
last year. Men are not machines, and no question 
of profit or advancement justifies a man or his em- | 
ployer reducing humanity to the level of intelligence 
of a beast of burden. There is, Heaven knows, too 
much of it already in ten thousand of our factories ; 
let us at least avoid it in mechanical engineering. 





of the system, in which thinking is not included. | 


'ment of the abnormal place difficulty. 
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The New Conditions in the Coal Trade. 





| 

| By an overwhelming “ card” majority the miners’ 
delegates decided on Saturday last that the strike 
should end, and by now many thousands of men 
are back in the pits. The problems that had to be 
faced whilst the dispute was in progress may now 
be put aside, but a new set, brought up by the 
means employed to restore peace, demand attention, 
The Miners’ Minimum Wage Act creates some new 
difficulties which must be immediately and fearlessly 
faced, but at the same time tactfully handled. (lq 
methods will not fit some of the new conditions 
brought into existence. There must be a radical 
\change of policy. When the wage rates are fixed 
by the new joint boards the coal industry will and 
|must operate from an entirely new base. We do 
not presume to dictate, at any rate, to the coal- 
owners—they have had a surfeit of dictation from 
agitators, politicians, and others these last few yours 
—but we venture to offer one or two considerations 
which all parties interested would do well to weigh 
carefully. The future course of industry, and the 
labour movement in general, will depend largely 
upon the policy now adopted by the coalowners, 
What will their policy be? We need only mention 
one or two of the problems now facing the coal- 
owners in order to indicate the difficulties they are 
beset with, and the avenue of possibilities that has 
been opened out by the national coal strike. 

First, there is the question of old agreements. 
Hitherto the coal industry, so far as wages are con- 
cerned, has been governed by district or county 
agreements voluntarily made between the coalowners 
and the representatives of the organised miners. 
This system of collective bargaining had one or two 
severe blows between the passing of the Eight Hours 
Bill and the beginning of the minimum wage agita- 
tion. In Durham, Northumberland, and South 
Wales particularly, agreements were broken by the 
men in a manner that would have provoked reprisals 
in other industries. The coalowners generously 
overlooked those serious breaches. But last 
October, at the Southport conference, the Miners’ 
Federation—not a few thousands of the rank and 
file here and there, but the governing body itself 
formulated a demand and adopted a policy render- 
ing nearly all the district agreements worthless. 
That policy was carried to the extreme limits. 
Upon a demand that could not be conceded. and 
upon promises of a swift and complete victory, 
145,000 men out of 1,000,000 engaged in the indus- 
try were induced to vote for a national strike. 
Upon this minority vote, taken upon a false issue 
and in violation of solemn bargains, the Federation 
ordered all its members to strike and terrorised the 
non-members into doing the same. By that 
monstrous progeeding all the current county agree- 
ments—most of them among the finest collective 
bargains ever secured by organised labour—were 
torn to tatters.; Now the question arises—and it is 
a big question—will the coalowners finally cast aside 
the agreements the men have torn to pieces? Let 
the situation be clearly understood. Some of the 
rank and file broke some agreements. The Federa- 
tion itself has broken practically every agreement. 
Upon the enactment of the Eight Hours Law, and 
in order to minimise the men’s losses, the owners 
made most generous concessions, such as the pay- 
ment of nine hours’ wages for eight hours’ work in 
the case of the day-wage men, the payment of six 
shifts wages for five shifts work on the new afternoon 


‘ 


| shift system, and the increase of the standard per- 


centages. 

Again, last year the wages of tens of thousands 
of the lower paid men were raised by amounts vary- 
ing from 3d. to as much as 2s. a day. Moreover, 
the owners freely offered to negotiate for a settle- 
But no 
concession or offer was enough. Extravagant 
demands were capped by still more extravagant 
demands, and finally the men indulged in their long 
talked-of national strike. As if that were not 
enough, the Government, to save the men and their 
Federation from the utter defeat they had courted, 
has enacted the principle of the minimum wage. 
and set up tribunals to fix the details. Thus, the 
organised violation of agreements is sanctified by 
Act of Parliament. If therefore the coalowners 


| now content themselves with the simple observance 
of the law, loyally accept the awards of the new 


boards, and ignore all the old and discredited agree- 
ments, who can blame them? Under these old 


/agreements most of the men can earn high wages. 


Many of them can earn very high wages. But if 
comparatively high minimum wages are fixed by) 
the new joint boards for the men usually earning 
lower wages, how can the owners continue to pay 
the extra high wages? The average profit is too 
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small, and foreign competition is too keen, to per- | speeded up. 
mit the owners to display further generosity. If|maximum. The contract system will take the 
some men’s wages are to be levelled up, then some | place of the individual piecework system. The 
other men’s wages will have to be levelled down, no | strictest of strict supervision will take the place of 
matter how reluctant the owners may be to cut | the freedom nowenjoyed. Trade unionism and all 
down the earnings of their best workers. The! that that has hitherto meant to labour will receive 
minimum wage is enforced, and its consequences |a severe if not, even, a deadly blow. 

must be endured. | 

This brings us to another vital point. If wages | 
are to be fixed by statutory tribunals—by a form of 
arbitration that must of necessity become compul- | 
sory and absolute in the near future—what is to| Tue United States can ill afford to lose such men 
become of trade unionism? And who, indeed, are 
going to represent the men on these boards? Not 
only have the unions broken their bargains with 
the owners and paved the way for the new agency 
which renders their functions practically obsolete, 
but had they retained sufficient power to do so they | to settle in New York in 1804. His father, Alexander 
would have defied the new law just as they broke the | Melville, who was a professional chemist in New York, 
old agreements. In these circumstances the owners | married a lady of the name of Sarah D. Wallace, 
will be quite within their rights if they withdraw 
their recognition of the unions and make the joint | 
boards the sole agency so far as wage-fixing is 
concerned. If the unions manage to retain a 
majority of the men, adopt a saner policy, and select 
more practical leaders, then, of course, they may 
save their situation. But it must be observed that 
over 200,000—we believe 300,000—of the mine workers 
in this country owe no allegiance to the Miners’ 
Federation, and we know for a fact that huge 
numbers of the unionists are threatening never to | 
pay another week’s contribution. It is by no means i , 
improbable that’ within three months the Miners’ | f the Navy, he being then not twenty-one years old. 
Federation will be composed of considerably less than cia egant ay Aacpandiag sr epshagas Peapod gj SO 
a majority of the men. If that is so, it will not be 
fair to confine and limit the men’s representation 
on the new boards to union delegates. Apart even from | 
that’ consideration, it must be recognised that this | 
new law is to apply to men, as men, and not as 
unionists. From this it follows that the men—all 
the men—should be represented. In all the nego- 
tiations up to now the non-union men, the men who are 
only unionists through terrorism, and even the union 
men who dared to vote against the national strike, 
have been ignored. Out of 1,000,000 men only 
445,000 have been counted. Whatever may have 
been done under the system of voluntary agree- 
ments, surely the whole of the men must be con- 
sidered under the new statutory system. 

Another equally difficult problem created by the 
Minimum Wage Act is the question of readjustments 
of pay rates at the coal face. We cannot go over 
the whole ground in a short article, but we must 
put this point as an illustration of the difficulties | 
raised, A large number of the lower paid day-wage | 
men who may have their rates increased by the | 
new boards are not employed by the colliery com- | 
panies but by the colliers. They are hewers’, or | 
stallmen’s assistants, generally learning to be 
colliers. Suppose a collier employs two assistants 
at 4s. a day each, and the board fixes the minimum 
at 5s. the collier will have to pay 2s. a day more 
for his help, or 10s. a week more, counting five 
shifts per week. This means 10s. a week reduction 
in the collier’s earnings. It is not necessary to 
describe the agitation this might lead to. Yet, 
again, suppose the new Act is interpreted to apply 
to pieceworkers as well as day wage men, the 
moment that a certain daily wage is guaranteed 
large numbers of men will relax their efforts and 
make themselves content with the minimum, that 
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REAR-ADMIRAL MELVILLE, U.S8.N. 


|at Philadelphia on March 17th last, in his seventy- 
| second year. 

George Wallace Melville was born in New York 
on January 10th, 1841. 


and he certainly possessed many of the attributes 
characteristic of the Scotsman. He received his 
| primary education in public schools, and afterwards 
was entered at the Brooklyn Polytechnic Institute, 
where he graduated with distinction in mathematics. 
He at once found work in the engineering establish- 
ment of James Binns, of East Brooklyn. This was 
just prior to the outbreak of the North and South War, 
| and at the end of July, 1861, just three months after 


on the Great Lakes. Later on he was transferred 
to the Dakota, a sloop-of-war attached to the North 
Atlantic Fleet, and in her he was present at the 
shelling of Lambert’s Point and the capture of Norfolk, 
Virginia, his vessel acting as guard ship during the 
night and morning of the destruction of the Merrimac 
off Craney Island, in Norfolk Harbour. Subsequently 
| he accompanied the fleet that took part in clearing the 
| James River, and later on that which covered the 
retreat of McLellan’s army to Harrison’s landing. 
After Farragut had made his renowned passage up 
the Mississippi, he was detailed to carry dispatches 
to the Admiral, but shortly afterwards he contracted 
typhoid fever, and was invalided to Key West. 
On his recovery he served in the paddle steamer 
Santiago de Cuba, the Wachusett, and other vessels. 
After the Civil War, during which he is described as 
having rendered “ brilliant service’? not only as an 
engineer, but as an intrepid fighter, was over, Melville 


which, had he never done anything else, would have 
made his name famous. In the meanwhile he had 
been made second assistant engineer in December, 
1862, and first assistant in January, 1865. 

His first voyage to the Arctic regions was in the 
expedition to rescue the crew of the Polaris. This 


who sailed in her on a voyage of exploration in 1870, 
but died during it. The Polaris, in trying to return, 
was crushed in the ice, and the crew took refuge on an 
| iceflow. The news of the disaster reached the 


| to go to the rescue, Melville volunteering to act as 


| her chief engineer. Meanwhile the crew of the Polaris 
| had been rescued by a whaler, and when this news 
| reached the Tigress she returned home, but this was 
| not till after she had sailed far into the Arctic regions. 

Melville’s second, and most important, journey 
|into the Northern Seas commenced in 1879. In 
'that year the Jeanette, a barque-rigged steamer, 


is, assuming no new method of supervision is | was, through the liberality of James Gordon Bennett, 
adopted. Obviously, if the minimum is granted to | §tted out for Polar service, with Lieutenant George 


|W. de Long as commander. With him were Melville, 
|as chief engineer, two lieutenants, a surgeon, and 
| twenty-eight others. The expedition started from 


pieceworkers there must be supervision. That is 
why we have previously pointed out that the 
minimum wage is likely to lead to the universal 
adoption of the ‘“butty’’ system, whereby a 
“butty”’ or contractor takes a big stall, a long | 
wall, or a few places, and bargains to get the coal 
out at so much per ton, employing the necessary 
colliers, timberers, trimmers, &c., at day wages, 
insisting upon the men working at a piece rate for 
a time wage. This involves the abolition of the 
individual piecework system. Jt means a maximum 
output of coal for a minimum wage. It is a vicious 
system, for the “‘butty’‘ is invariably a hard task- 
master. The “ butty” system is repugnant to the 
best of the men at the few pits where it is in 
operation ; but the minimum wage, if granted to 
hewers, will render the general adoption of this 
system all but imperative. In any case it is 
difficult to see how average wages can be increased. 


It is highly probable they will be decreased. 
One factor that must be reckoned with is the |S0me of whom were ill. Melville, who was put in 
more economical consumption of coal. This will | charge of a third of the party, after dragging a boat 


ae prices, and wages must also be depressed. 

national strike will set in operation a painful | small village on a branch of the Lena River. 
process for the miners. The aged and delicate will | other two parties were, unhappily, not so fortunate. 
be turned adrift. The young and strong will be | One was lost entirely in a gale, and of the third, which 


the Jeanette drifted with it towards the West, never 
| getting free. At the end of this time she was badly 
| crushed, and commenced to leak. For some weeks at 
| first pumping was performed night and day by the 
|crew, but finally Melville succeeded in working the 
|pumps from the engines. For eighteen months 
| thereafter the vessel drifted in the ice, and pumping 
| had to be carried out continuously. 
| however, the ice, after having been in violent commo- 
| tion for some time, finally closed in, and so crushed 
| the ship that she sank next day, and the crew were 
| stranded on the ice 500 miles from the Lena Delta— 
| the nearest point where help could possibly be hoped 
| for—though there was land some 150 miles away. 
| It would be needless to go into the sufferings en- 
/countered during the terrible journey performed 


| launched the boat, and succeeded in arriving at a 


| as the late Rear-Admiral Melville, who died of paralysis | 


He was of Scots descent, | 
| his grandfather, James Melville, having left Scotland | 


| so that if the name may be taken as evidence, Melville | 
was of Scots lineage on both sides of his family, | 


the commencement of hostilities, young Melville | 
became third assistant officer in the Engineer Corps | 


to the paddle steamer Michigan, which was cruising | 


served in various ships for five years, and then he | 
| was concerned in a series of Arctic expeditions, | 


vessel was originally commanded by Captain Hall, | 


| United States, and the ship Tigress was chartered | 


| San Francisco on July 8th, 1879, and in the September | 
following ice was encountered, and for four months | 


In July, 1881, | 


| with scanty provisions by this gaiiant body of men, | 


and sledges some 400 miles, reached the open sea, | 


| was commanded by de Long, though its members 
| succeeded in reaching the mouth of the Lena, all 
finally perished save two. From these two, who 
| had been sent on by de Long, Melville heard of the 
| plight of the remainder, and immediately set off -with 
wo natives and two dog teams to their assistance. 

| Notwithstanding that he travelled altogether some 
| 1000 miles, his search, which from the very first had 
| been practically a forlorn hope, was unsuccessful, 
| and, worn out as he was by his exertions, by hunger, 
| and by sickness, he was forced to return to the Lena 
|and wait for the spring. Starting at the earliest 
possible moment with a well-equipped party, Melville 
| eventually found the bodies of de Long and those of 


|several of his companions, which he eventually took 
back to the United States. He also recovered the 
records of the expedition. 

For his bravery during this expedition Melville 
received numerous distinctions. Congress—though 
|somewhat tardily—passed a Bill granting him pro- 
| motion and a gold medal. He was given the freedom 
| of New York City, and was honoured by nearly all the 
| scientific and geographical societies, receiving honor- 
ary degrees from many universities, as well as 
| decorations from foreign monarchs. 

His third expedition into the Arctic regions was 
| for the purpose of relieving the Greely expedition in 
1884. Thereafter he devoted himself to engineering. 
| He was elected President of the American Society 
| of Mechanical Engineers. In 1887 he was appointed 
| Engineer-in-Chief of the Navy—a position which he 
held until he retired in 1903, having been re-elected 
in 1892 and 1896. He was given the rank of Captain 
in 1899 and of Rear-Admiral in 1900. During this 
long period of service as Engineer-in-Chief Melville 
supervised the building of no less than 120 warships, 
with a total of 700,000 horse-power. Practically 
|all the United States vessels which took part in the 
Spanish War had passed through his hands. He 
was a great advocate of triple-screws for warships, 
and the Minneapolis and Columbia, which were 
propelled in this manner, were considered noteworthy 
productions. He was the inventor of a great number 
of mechanical devices, and he was partly responsible 
for the reducing gear for turbine-driven vessels, which 
attracted so much attention a short time ago. His 
influence on the shaping of the United States Navy 
was very great indeed, and the strides which were 
made under his régime were very marked. 

He was a member of the Naval Order of the United 
States and of the Military Order of the Loyal Legion, 
an organisation composed of commissioned officers 
who served in the Civil War. He was an honorary 
member of the British Institution of Naval Architects, 
was granted the honorary degree of Doctor of Laws 
by Georgetown University, and was the first man to 
have conferred upon him the honorary degree of 
Master of Science at Columbia University. 

Admiral Melville was well known and respected on 
this side of the Atlantic. He was a man of remarkable 
personality and of extraordinary persistence, and he 
exhibited a dogged adherence to his own opinion. 
He was convinced, for example, even after the dis- 
coveries recently made, that the Maine sank by reason 
of an internal explosion, and lost no opportunity 
of declaring this conviction, in spite of proof to the 
|contrary. But this trait in his character, notwith- 
standing—or perhaps even partly because of it— 
he was a great man. In spite of tremendous opposi- 
tion, he insisted, when he was in office, on getting 
| his own way, and it cannot be denied that this was 
greatly to the advantage of his country and its navy. 





BOOKS RECEIVED. 


Guide to Income Tax. By F. B. Leeming. 
Effingham Wilson, 54, Threadneedle-street, E.C. 
. 6d. net. 

The Insurance Act and Yourself. By Horace B. Samuel. 
London : Thomas Murby and Co., 6, Bouverie-street, E.C. 
Price 6d. net. 

Emery and the Emery Industry. By A. Haenig. London: 
The Oil and Colour Trades Journal Offices, 8, Broadway. 
| Price 5s. net. 

The Electrical Trades’ Directory and Handbook, 1912. 
London: The “ Electrician’? Company, Salisbury-square, 
E.C. Price 15s. 

Metallurgical Manual of Iron and Steel. By Horace 
Allen. London: The. Technical Publishing Company 
Limited. Price 6s. net. 

The Mechanics of Building Construction. By Henry 
Adams. London: Longmans, Green and Co., 39, Pater- 
noster-row, E.C. Price 6s. net. 

The Coal Mines Act, 1911, and other Acts affecting Mines 
and Quarries. London: Sweet and Maxwell, Limited, 
3, Chancery-lane, W.C. Price 5s. 

Smoke: A Study of Town Air. By J. B. Cohen and 
| A. G. Ruston. London: Edward Arnold, 41 and 43, 
| Maddox-street, W. Price 5s. net. 
The Energy Diagram for Gas. 
|London: A. Constable and Co., Limited, 
| street, Leicester-square. Price 5s. net. 
Irrigation : Its Principles and Practice as a Branch of 
By Sir Hanbury Brown, K.C.M.G. Second 
|edition. London: A. Constable and Co., Limited, 10, 
| Orange-street, Leicester-square. Price 16s. net. 
| Dictionary of Engineering Terms in English and Spanish, 
| with Indexes in Both Languages. By A. J. R. V. Garcia. 


London : 


Price 


2s 





By F. W. Burstall. 
10, Orange- 


| Engineering. 


The | Re-written and enlarged by W. N. Carnett. London : 


Hirschfeld Brothers, Limited, 263, High Holborn. © Price 


| 4s. net. 





384 





EIGHT-ROLLER WOOD 


THE ENGINEER 


PLANING 


AprRIL 12, 1919 





MACHINE 


THOMAS ROBINSON AND SON, LIMITED, ROCHDALE, ENGINEERS 








_ ee 


air omeuer ee” 


tee 


yes 











EIGHT-ROLLER WOOD-PLANING MACHINE. 


THE accompanying illustrations represent the most 
recent design of eight roller wood-planing machine made 
by the firm of Thomas Robinson and Son, Limited, 
Rochdale. This machire has been designed particularly 
for use in large planing mills. where excellence of finish— 
such as can only be attained by the use of fixed knives— 
is of prime importance. The construction embodies 
devices to ensure ease of handling and rigidity of all the 
working parts, and the machine contains several special 


up when worn. as are also. the narrow tables between 
the side cutter heads. The cutter spindles are all driven 
from the feeding-out end of the machine. The driving 
belts are wide, and run over heavy flanged pulleys, grooved 
to prevent slipping on heavy cuts or at fast feeds, which 
may be taken up to 200ft. per minute. The bearings are 
of bronze, self-oiling, and enclosed to prevent leakage 
and to exclude dust. Oil rese voirs are provided for each 
bearing, and allow the spindles to run for long periods 
without undue attention. All cutter heads are “ lipped ” 
to give support to the knife as close to the cutting edge 
as possible. The bottom cutter head can be adjusted 

















END VIEW OF THE_MACHINE, SHOWING VARIABLE SPEED GEAR 


features. There are no unnecessary parts, and the makers 
inform us that every detail has been subjected to searching 
criticism in order to render it as nearly perfect as possible. 

The frame is well ribbed and has massive cross ties at 
frequent intervals. It is further stiffened by the upper 
parts, and as no portion of the mechanism projects below 
the floor line, extensive foundations are rendered un- 
necessary. The bed or table consists of a feeding-in 
table, having a flexible side ‘“ pressure.”” Beyond the 
feeding-in rolls and immediately before the bottom cutter- 
head, the bed is carried on an inclined slide for adjusting 
the thickness of the cut, and is controlled from the feeding- 
in end by the hand wheel and screw shown, the latter also 
causing the bottom feed rolls to rise and fall simultaneously. 
The depth of cut taken by the bottom head can be altered 
from zero to}}in. without stopping the feed. The bed 
under the top cutter head is easily removable for trueing 


vertically at 
levelling ; it runs in long ring-oiled parallel bearings, 
and can be quickly drawn out of the machine for sharpen- 
ing and setting the cutters, without removing the driving 
belt, thus saving considerable time. A locking device 
securely holds it when working. The side spindles re- 
volve in long taper self-oiling bearings carried in rigid 
frames, supported on a massive cross slide, and are ad- 
justed across the width of the machine by independent 
screws. 
bronze footsteps, submerged in oil. 

The top cutter head frame is firmly held at either end 
by locking levers, and rests on planed slides, the bearings 


being connected by a massive cross-tie, carried below the | 


bed, making the cutter block exceptionally accessible. 
This frame is raised and lowered by two screws, actuated 
from the side of the machine, the weight being taken on 


either end, as well as independently for | 


The weight of the spindles is taken on heavy | 


ball thrust bearings, and the height indicated on a gradu- 
ated scale. The cutter spindle bearings are conical and 
ring-oiled, each bearing being fitted with micrometer 
adjustment to take up any end movement. The fixed 
knife planing apparatus is arranged immediately behind 
the bottom cutter head, and consists of four independent 
knife boxes, which slide in a massive cored frame, having 
steel distance pieces between each knife box. This frame, 
which also forms the bed between each knife box, is bolted 
directly to the main frame, and is cast in one piece. ‘The 
act of withdrawing any one of the knife boxes auto 
matically pulls a planed filling-in piece into the position 
previously occupied by the box. To enable this to be 
done each box has an independent series of pressure 
rollers fitted above it, a separate lever being used to operate 
each one. Any one of the knife boxes may therefore be 
withdrawn and replaced by a box with sharp knife without 
stopping the feed. 

The entire frame carrying all the pressure rollers the 
latter of which have bronze-graphite oilless bushes — is 
held at each corner in a vertical slide, and is moved up 
or down by a single hand wheel, the height being indicated 
on a graduated scale. There are also provided fixed 
knives for planing the sides of the timber, behind the top 
cutter head, one of which is mounted on a slide, and is 
quickly adjustable. The slide that carries the fixed 
side knives is cast in one piece with the top headstock 
casting. The rotary shavings breaker or chopper is 
mounted on a slide carried in the main frame of the 
machine, the rotary chopper spindle being mounted in 
enclosed ring-oiling bearings. A suitable steel hopper 
is arranged to catch the long shavings from the fixed 
knives, and deflect them into the chopper, whence they 
can be conveniently piped to the pneumatic collector 
system if desired. To gain access to the shavings chopper 
the hopper sides are raised by moving a lever, and the 
entire chopper is drawn out on its slide to the front of the 
machine. The driving pulley is left in place, being con- 
nected to the chopper spindle by a simple claw clutch. 
The ‘ pressures’ throughout the machine are designed 
to reduce the time taken in setting up, to be self-adjusting 
as far as possible, and to hold timber that is twisted and 
which varies in thickness firmly down to the bed in front of 
each cutter head. Over the bottom head a double roller 
pressure is arranged on either side of the opening in the 
bed. This can be quickly swung over to one side when 
desired, the pressure being applied by removable weights. 
The outer side-head has a sectional steel-faced chip 
breaker, which swings clear of the knives to allow of 
varying cuts, pressure being applied by a chain and weight. 
Large diameter roller pressures are provided for each 
side cutter head, to hold the timber down to the bed whilst 
it is being matched. These pressures have independent 
flexible adjustment, and are raised and lowered by a 
hand wheel at one side of the machine, to suit different 
thicknesses of timber. A heavy chip breaker or radial! 
pressure is attached to the frame carrying the top cutter 
head bearings. This has adjustable sectional steel shoes, 
and is arranged to swing away from the knives as the 
depth of cut increases. An adjustment to suit different 
projections of the cutters is fitted. 

he “‘ pressure’ after this head is adjustable to or 
from the knives, as well as vertically, and, being attached 
to the top head, is raised and lowered with it. 

The feed gear consists of eight feed rolls, four above 
and four below the timber, the upper ones being carried 
in swings, and the pressure applied from below. The 
feed rolls are driven by machine-cut gearing, the first 
motion pinions being of steel. The lift of each roll is 
independent. The diameter and number of gear wheels 
has been reduced to the minimum, and the gearing of 
| both sets of feed rolls is connected by a heavy steel chain 
running in an enclosed oil bath. 

The height of the rolls is shown on a graduated scale, 
| and large hand wheels are placed on the side of the machine 
| for raising and lowering them. The feed is controlled 
from the feeding-in end of the machine by Lang’s variable 
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speed feed gear, and the rates of feed are instantly changed, | 
when desired, whilst the machine is running. This gear | 
is well known amongst machine tool designers, and con- 
sists of expanding cones and a heavy V belt running | 
between them, This latter is bolted to the end of the 
machine, and although out of the operator’s way, is in 
full view and accessible. An extra end cutter head is | 
embodied in the construction of the machine when desired. 
This is placed after the top cutter head, and is driven 
from the main countershaft at the feeding-out end of 
machine. -Vertical and cross-traverse adjustments 
are provided, and the opening in the bed may be altered 
in width to suit long cutters. The end bed swings to 
one side for access to the knives, and this also has an 
independent vertical adjustment. A substantial pres- 
sure is carried ever the cutter head and is moved up or 
down by a hand wheel at the side of the machine. The 
vountershaft runs in gun-metal ring-oiling bearings, 
and all the pulleys have wide belts to permit them to be 
run slack, and to avoid all slip on heavy cuts. 

The machine is made in three sizes to plane up to 1din. 
by 6in., 12in. by 6in., 9in. by 6in. 


the 


A NEW SYSTEM OF SEPARATING OIL FROM 
STEAM. 


‘Tut problem of how best to separate oil from exhaust 
has been attacked from time to time in a great variety 
of ways. Besides effecting the separation aimed at, it 
is essential that, whatever device is used, it should not 
be responsible for any material addition to the back pres- 









































Fig. 1 DETAILS OF THE MASSIP OIL SEPARATOR 


sure against which the engine has to work. ‘This condition 
may, however, militate against the attainment of another, 
in most cases, almost as important—to wit, the smallness 
of bulk of the whole apparatus. An additional desidera- 
tum lies in‘ the ability of the device to effect its object 
without unduly condensing the steam. This feature 
is particularly desirable if the separation is being effected 
between the reciprocating and turbine units of a combined 
plant. 

We were recently invited to inspect a new separator 











Fig. 2-ONE OF THE BAFFLE PLATES 


Which, it is claimed, secures each of these advantages in 
the maximum possible degree. This system, the ‘‘Massip,” 
as it is called after its inventor, is being introduced into 
this country by Kater and Ankersmit, of 34, Fenchurch- 
street, London, E.C. The general construction of this 
separator will be gathered from the accompanying en- 
gravings. In Fig. 1 a diagram of the device is shown. 
It will be seen from this that steam is caused to flow into 
and out of a vertical cylinder closed at the top and bottom, 
and provided in its interior with an assemblage of baffles. 
It is in the particular form given to these baffles that the 
hovelty of the system chiefly lies. 
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full width of the passage way through the separator is 
occupied by a collection of curved plates, presenting their 
vertical edges to the incoming stream. A separate plate 
is shown in Fig. 2, and in Fig. 3 a complete set withdrawn 
from its casing is illustrated. The distance separating 

















Fig. 3- COMPLETE SET OF BAFFLE PLATES 


each plate from its neighbour is small, but as there are a 
large number—92 in the example shown in Fig. 3—of 
plates in a unit, it follows that the total effective passage 
way for the steam is considerable. This, it is claimed, 




















Fig. 4A MASSIP OIL SEPARATOR 


secures the result that the presence of the separator does 
not entail any appreciable loss of pressure. 

On the concave surface of each plate four or more 
fine vertical ribs are formed. These ribs are not radial 


It will be seen that the | to the surface, but are inclined towards the inlet orifice, 


that is to say, they slope backwards against the current 
of steam. Distance pieces wider than the depth of the 
projecting ribs, are riveted to the four corners of each 
plate, and the whole assemblage is braced together by 
two horizontal stay bolts. The steam with its entrained 
oil globules is thus caused to flow round the arc of a 
circle in a large number of these parallel sheets. In so 
doing it ejects the heavy oil particles to the outside of 
the curve, where they catch on the vertical fins and trickle 
down to the foot of the apparatus. Here the oil collects 
and falls through a perforated base plate into a chamber 
formed at the foot of the casing from which it can be 
drawn off by a cock. 

The separator is made in a variety of forms to suit 
existing dispositions of pipe flanges. In Fig. 4 the inlet 
and outlet orifices are seen to be at right angles. In 
this case the assemblage of curved plates is disposed 
diagonally relative to the centre lines of the orifices. 
The separator shown in Fig. 4, it may be added, is further 
of interest in that all its joints except those which have to 
be breakable are welded by the oxy-acetylene process. 

We understand that Messrs. Kater and Ankersmit 
have recently supplied one of their oil separators to Mr. 
E. M. Mundy for his steam yacht Narcissus, and to several 
important. power plants on land. We are further in- 
formed that they are at present engaged on the design 
of a “‘ Massip”’ separator intended for the extraction of 
oil from compressed air. 

Some tests of this system recently carried out by the 
Conservatoire National des Arts et Métiers may here be 
quoted. The object of these tests was to measure the 
fall in pressure and to take a sample of the steam after 
its passage through a ‘* Massip ’ separator. The apparatus 
was placed on the exhaust pipe of a 650 horse-power 
compound tandem steam engine. The steam passing 
through it was led to a condenser of the jet or mixing 
type. The test extended over an hour, and by means cf 
a water gauge it was found that the drop of pressure 
caused by the pressure of the separator was 4-i3in. of 
water, or something like 0-14]b. per square inch. It 
was found that the steam after passing through the 
separator contained 0-00015 per cent. by weight of oil, 
whereas the original amount of oil fed into the cylinders 
represented a corresponding percentage of 0-05. In 
other words, 99-7 per cent. of the oil used was recovered, 
the remaining 0-3 per cent. passing into the condenser. 


PETROL-DRIVEN RAILWAY INSPECTION CAR. 
A NUMBER of light railway inspection cars driven by 
petrol engines has 1ecently been supplied for use abroad 
»y Humber, Limited, of Coventry. We giveaview of one 
f them in the accompanying engraving. The hody, as 
will be seen, is constructed throughout of steel tubing, 
well stayed and cross-braced. It is carried at the wheels 
on helical springs. The wheel base is 2ft. 7}in., and the 
wheel gauge 3ft. Gin. The wheels are of the wire pattern, 
and are 16in. diameter on the tread. The rims are detach- 
able and interchangeable, with solid steel tires 34in. wide. 
The hubs are provided with ball bearings housed in oil 
retaining casings, which are dirt and dust-proof. 

The engine is of 24 horse-power, the cylinder dimen- 
sions being 60 mm. bore and 74mm. stroke. The control 
is by means of a hand throttle operated by a Bowden 
wire handle aianged on the right of the driver’s seat, 
and the power of the engine is transmitted to the wheels 
through a chain. The gear ratio isas3to1ll. There is a 
pedal-operated brake applied to the front wheels. The 
seat on the top is 38in. wide and I6in. broad. A tank 
to contain 1 gallon of petrol is provided, and 3 pints of 
lubricating oil can also be carried. The speed of the cat 
is from 6 to 20 miles an how, and the car complete in 
running order weighs 224 Ib. 


SMYRNA is served by two horse tramways, operated by 
French and Belgian owners respectively. The lease to 
the latter being almost at an end, it has been decided to 
renew it for another fifty years on condition that the line 
is electrified, and that 30 per cent. of the net profits are 
paid over to the municipality. It is understood that the 
French company’s concession will be similarly treated 
when the opportunity serves, 
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and Co., of Halifax, have recently built. 




















VERTICAL BORING MILL 


bar. 


surface. 

















DRIVING GEAR OF THE BORING MILL 


work, and has therefore a self-acting vertical feed and a 
hand adjustment only in the horizontal direction. Inside 
the hexagonal bar on the head B an independently driven 
revolving spindle is provided for drilling work. This 
spindle is 2}in. in diameter, and runs in bronze bearings. 


SINGLE STANDARD VERTICAL BORING MILL. 


THE accompanying engravings illustrate a 42in. single 
standard vertical boring and turning mill which J. Butler 


The machine, it will be noticed, is provided with two 


heads, each of which is fitted with an octagonal tool 
The head A has a self-acting movement along the 
cross-slide for use during turning operations, and, in 
addition, a vertical feed for boring or for facing a vertical | 
The other head, B, is intended solely for boring 


As shown in one of the views, it is driven from a three- | 


stepped cone on a countershaft. It is provided with an 


automatic vertical feed motion. 


with this a hand-driven worm engages. This arrangement 
facilitates the boring of holes round the flange of a cylinder 
| or similar piece. The position of the upright or standard 
is such that excessive overhang of the cross-slide is elimi- 
nated. Thus when the head A is working at its maximum 
distance from the centre it is directly in line with the 
standard. At the same time the driving pinion trans- 
mitting power to the face plate is immediately under the 
tool, so that the maximum amount of support is ensured 
when the machine is working on its heaviest duty. 

The machine is driven by a five-stepped belt cone 
and back gearing. The table is secured to a large central 
spindle running in adjustable bearings. It is also provided 
with an annular bearing near its periphery, and is driven 
through a large spur wheel and pinion. The feeds are 
varied by means of a friction dise at the side of the base- 
plate. This device not only gives the necessary wide 
range of feeds, but also affords a safety device whereby 
breakage of the drills and other tools is avoided. The 
hexagonal tool bars are balanced, and a power motion is 
provided for elevating the cross-slide. 








STRESSES IN AEROPLANE STAYS. 


Up to the present practically no attempt has been made 
to measure the stresses which occur in the stays of an 
| aeroplane when the machine is in full flight. Our know- 
| ledge of what to expect is based on the results obtained in 
the laboratory with small scale models. But that these 
| results when exterpolated to the full-sized machine may 
be very misleading has been repeatedly demonstrated. 
Thus cases are known in which stays, capable of resist- 
ing more than 4500 lb. in tension, have snapped under 
what was in the light of all calculation only about 650 Ib. 
| Such miscaleulations may, and have had, fatal results. 
| Without a doubt they are due to our inability to repro- 
| duce experimental conditions which would correspond to 
| the actual conditions of flight in all their variety. An 
| aeroplane has, unfortunately, to meet and surmount vastly 
| different forces from those to which it is subjected when it 
| issailing perfectly levelata perfectly even rate. Yet it is prac- 
tically only to this case that our experimental knowledge, 
| as derived from the behaviour of the laboratory model, at 
| present extends. Under these circumstances a paper 
| recently read before the Institution of Civil Engineers of 
| France is worthy of considerable attention in that its 
| author, Captain Largier, discusses the whole matter and 
| describes an apparatus of his own invention whereby the 
| stay stresses may be measured on an aeroplane actually 
|in flight. This paper is entitled “The Tension Meter,” 
| and is to be found printed in the “ Proceedings ”’ of the 
Society for December, 1911. 
| In dealing with the difficulties of carrying out 
| factory laboratory experiment, the author remarks that 
| there can be no doubt that squalls and eddies subject an 
| aeroplane to much more severe stresses than those caused 
| by a regular current of air moving at the same speed. 
This excessive amount of stress. the author adds, is quite 
| apart from the effects of vibration, and arises otherwise 
| than by the action of the laws associated with Wohler’s 
name. 

Apart from all else, the manner in which the wings of 
an aeroplane are stayed involves by itself a danger which | 
too often passes unnoticed. This danger resides in the 
fact that turn-buckles or equivalent devices are provided 
whereby the aviator may adjust the tension of the stays 
before a flight. In his desire to obtain the best form or 
curvature for the wings and the necessary amount of 
rigidity in the apparatus, it is more than possible that he 
may screw up the turn-buckles to such an extent that cer- 
tain of the stays may, without showing any external signs 
of the fact, be on the point of rupture even before the 
flight commences. When the machine is in the air addi- 
tional stress is thrown on certain of the stays—in a mono- 
plane those on the underside—so that if the initial stress 
be at all great the reserve of strength in the stays might 
conceivably be insufficient to bear the applied load. There 
is, therefore, a grave risk of disaster involved in this 
tightening up ot the stays. We need not recall the 
numerous accidents which have occurred within the last 
three years and which with every reason may be justly 
attributed to the snapping of astay wire. That the danger 
referred to is real has been demonstrated by Captain 
Largier in an even more convincing way. He has, in fact, 
found stresses of as much as 42 tons per square inch in 
| existence in certain monoplane stays when the machine 
| was at rest on the ground, although the rupturing stress 
of the wire was only 63 tons. In this case the initial stress 
was actually 66 per cent. of the total strength. Yet 
experience, already too dearly bought, teaches us that in 
any structure, even the most stable and free from vibra- 
tion, the material should be stressed only to from 10 per 
cent. to 25 per cent. of its breaking strength. 

The ideal method of staying an aeroplane should, 
according to our author, give the necessary rigidity and 
the required angle of incidence to the wings without having 
recourse to using anything but the smallest of stresses in 
the stays. Practically the whole of their resistance should 
be reserved for the loads which will come upon them during 
the actual flight. The system of staying and of adjusting 
the stays ought to be such that those stays which have to 
support equal flying stresses should have equal initial 
stresses. In particular those stays which are symmetri- 
cally disposed and which exercise identical functions 
during the flight should possess identical initial stresses 
before the flight is commenced. 

Now, is it possible, Captain Largier asks, to effect the 
| proper regulation of the stresses without some apparatus 
to measure them? He believes, on the contrary, that 
| there is nothing more difficult than to evaluate by the 
| unaided senses the tension in a stretched wire. He has 
| found that even the most expert will fall wide of tle mark | 
| by anything up to 300 per cent. On the other hand, 
| nothing is easier than to raise the tension of a wire by 
means of a turn-buckle to the neighbourhood of its rup- 
turing point without being aware of it. Young’s modulus | 
for steel wire being in the neighbourhood of 12,000 it is 


a satis- 


The face plate has a rack formed round one edge, and | 


| for the same values of N and ¢. 
| then, a separate scale should be provided for each diameter 


| influence 


sutlicient to elongate the stay by scone rey» OF yh Of its 
| length to make the tension rise to 12 tons, 24 tons 
36 tons per square inch. A few turns of the swivel may 
therefore, readily load the wire to a dangerous point, *’ 

From the above considerations it follows that it is 
important to have an instrument which will yield an aceu.- 
| rate indication of the stress in a stay both before and 
during a flight. The author’s instrument, designed foy 
this purpose, is based on the well-known law governing 
the transverse vibration of a stretched wire. This law jg 
repesented by the formula : 

g T 


NL b / 
Sd 


N is the number of vibrations per second, 
L the length of the vibrating wire, 
T the total tension in it, 
S the cross sectional area of the wire, 
d its weight per unit of volume, 
and y the acceleration due to gravity. 
Since T/S is the initial tension, ¢, in the 

formula can be reduced to the form 

NL=C vi? 
where C is a constant. It follows that N L is independent 
of the diameter of the wire. From this formula ¢ can be 
determined by measuring the value of N for a given length 
L. of the wire. Both N, and L and in particular N, are, 
however, difficult to measure, and in Captain Largier’s 
device their determination is dispensed with. 
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Fig. 1 STRESS TESTING APPARATUS 


The apparatus is shown in Fig. 1. It consists essen 
tially of a resonance box D provided with two graduated 
longitudinal runners A A, B B on its top surface. Two 
bridge pieces C E, the first movable the latter fixed, 
engage with the runners, and when a test is being made 
spiral springs F F at each end of the box are clamped to 
the stay G, so as to hold it firmly against the bridge pieces 
To determine the tension in the wire the bridge piece C is 
moved one way or the other until the note given out when 
the wire between the points E C is lightly struck corre- 
sponds with the note of a standard tuning fork. If the 
same tuning fork beconstantly used—it might, forinstance, 
be one giving the “la” of the normal diapason—then N 
in the formula is a constant, so that the tension in the 
stay and the length between the bridge pieces are related 
by the equation 
L K Vt 

The runners A A and BB can be graduated to suit this 
parabolic relationship, thereby enabling the tension tu be 
read off directly. 

Theoretically the graduations will be independent of 
the diameter of the wire, as differences of density are 
insignificant. But in practice the diameter of the wire 
does have an influence on the graduation, since the for- 
mula on which the action of the instrument depends is 
strictly applicable only to fine flexible wires without 
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Fig. 2-CURVES FOR GREATEST AND LEAST DIAMETERS 


rigidity. Experience shows, in fact, that the greater thw 
diameter of the wire the greater is its departure from 
theoretical requirements and the greater is the length L 
For rigorous accuracy, 


of wire, but for general purposes two scales at most have 
been found sufficient. 

Certain experiments which have been carried out )) 
Captain Largier may here be noted, so as to bring out this 
of the diameter on the results. The wires 
experimented with varied in diameter from 1.6mm. to 
4 mm., but the greater number had a diameter of from 
2mm. to 3 mm., because such wires are those most com- 
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monly in use on biplanes. When all the results are plotted | 
ay curves connecting tension with length, it is found that | 
petween the points representing 6 tons and 18 tons per 
square inch —the limits which, according to Captain 
Largier, it is desirable to adopt for the initial tension in 
aeroplane stays— all the curves can, without any appre- 
ciable error, be replaced by a mean curve. In Fig. 2 the 
curves corresponding to the greatest and least diameters 
are given. The apparatus intended for use during the 
adjustment of the stays prior to a flight carries a single 
scale reading from 6 tons to 18 tons, but in those cases 
where it is desired to obtain an indication of the stresses 
in the stays during an actual flight the scale will extend 
to. say, 100 tons per square inch. 

Two different models of the tension meter are necessary 
according as a monoplane or a biplane is in question. 
Biplanes in general are provided with stays either of single 
or plaited wire not exceeding 4mm. in diameter. For 
such stay a small apparatus, say. about 20in. in length is 
sufficient. In monoplanes the stays are of greater dia- 
meter, and may even assume the form of steel ribbons 
measuring up to 20 x 2mm., and a larger form of appa- 
ratus is more convenient. 

\s regards the determination of the stresses in the stays 
of a machine actually in flight, we gather that the instru- 
ment has not yet been sufficiently tested to justify its 
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| Discharging Worm Conveyor. 
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slightly above that of the hatches if the coal is to be dis- 
charged into barges, or to any required height if on shore. 
From these bucket elevators the coal passes into a screw 
or worm conveyor supported in a carriage, which can slew 


| in a fore-and-aft direction, be canted up and down, and 


also run inboard and outboard, enabling the coal to be 
discharged at any required point within a wide range 
either into barges, on shore, or direct into the bunkers of 
another vessel. 

The coal feeds itself to the bucket elevator by means of 
gravity from the commencement of the discharge when 
the hold is full, until about half the coal is discharged, 
when the action of gravity ceases. The trimming worms 
are then started and they trim the coal to the well of the 
bucket elevator until the whole of the cargo is discharged. 
In order to effect this the ballast tank top, which is the 
bottom of the hold, is formed with four V-shaped depres- 
sions, two on each side of the centre line of the vessel. In 
the bottom of each V a worm conveyor of screw or spiral 
type is placed. The V-shaped design of the ballast tank 
top trims the coal athwartships by gravity to the trimming 


| worms, while they in turn carry the coal to the well of the 
| bucket elevator to which they belong. The whole of the 


coal in each hold is removed by this means without the 
use of any manual labour. The V-shaped tank top can 
be arranged so that its mean height is not greater than 
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life, the estimates of probable damage done reach high 
figures. The line runs underground from the Spittel- 
market, along the Wallstrasse up to about the point where 
the Inselstrasse branches off from the latter. There it 
turns northwards towards a broad part of the Spree, under 
which the southern half of a tunnel had, at the time of the 
accident, already been completed, while work on the 
northern half was in progress. The bottom of the Spree is 
formed of a bed of mud more than a yard in thickness, 
which is said to be completely watertight, and to insulate it 
entirely from the ground water below. The method of 
working adopted was somewhat as follows :—Cofferdams, 
formed of double rows of sheet piling, constructed from the 
south side of the river to about the middle, formed an outer 
and an inner half-rectangle, in the latter of which the 
tunnel workings were proceeded with. The river water in 
the rectangle was first of all pumped out, and then in order 
to deal with the ground water a compressed air plant of 
600 indicated horse-power was installed on the bank for 
working air-lift pumps, and by this means the ground was 
kept dry for about 50ft. below the level of the Spree. 
Seeing the great depth to which the ground water had to be 
kept down it was thought best to use air-lift pumps in place 
of the centrifugal pumps which would ordinarily have been 
used in such cases. Round the inside of the inner half- 
rectangle sixty-one tube wells of 8}in. to 9in. in diameter 
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SELF-PROPELLED, MECHANICALLY DISCHARGING COAL BARGE 


being pronounced a complete success. It is obvious that 
what is to be sought is a continuous record of the stress, 
and that the apparatus must work with practically no 
attention from the pilot. In the laboratory it is found 
possible to secure a continuous record of the sound pro- 
duced by the stay by the employment of a recording 
phonograph of the Edison type. The tension in the wire 
can be subsequently determined by reproducing the sound 
from the phonograph. The method, we are told, works 
quite satisfactorily. But on an aeroplane actually in 
flight the arrangement up to the present has not yielded 
particularly good results. A set of small cupped vanes 
driven by the wind is employed to actuate a hammer 
which is arranged to strike the stay at very short intervals. 
The note thus produced is transmitted to a recording 
phonograph placed at the aviator’s side and also by a 
speaking tube direct to his ear. It is found, however, that 
the noise of the aeroplane motor and the vibration which 
it communicates to the fuselage completely upsets the 
phonographie record. Strangely enough, these influences 
have no effect on the transmission of the sound through 
the speaking tube. It is estimated that by this direct 
method the tension on the stay can be determined to 
within 14 tons or 2 tons per square inch. To overcome 
the recording difficulty it is suggested that the phono- 
graph might be mounted on a resilient base, that the motor 
night be enclosed so as to diminish its noise and that the 
intensity of the sound produced by the stay might be con- 
siderably augmented. In conclusion, it is pointed out 
that the tension meter described in the paper can be applied 
to a wide variety of purposes not even remotely connected 
with aeronautics. 


MECHANICALLY DISCHARGING COLLIERS. 

One of the principal problems facing steam collier 
vwners is the means of rapidly discharging the coal from 
Vessels at theirdestination. The continuous rise in the wages 
of the men employed necessitates constant vigilance and 
the adoption of every possible means of reducing expenses. 
\ new arrangement has been designed and patented by 
Mr. C. I. Davidson, of 18, Billiter-street, F.C., which has 
as its main feature the entire elimination of manual labour 
from the work of discharging colliers. The whole of the 
work is done mechanically, with the exception of starting 
and regulating the machinery, for which only one man will 
be required for each hold. 

The appliance consists of a steam collier—which is similar 
xenerally to the usual type of self-trimming colliers trading 
from the North-East Coast—each hold of which is fitted 
with two elevators of the bucket dredger type, designed 
to raise the coal from wells formed in the hold to a height 


that of a ballast tank of ordinary form, and consequently no 
loss of stowage is entailed by fitting these appliances in a 
steam collier. 

It has been said that one man for each hold is required 
to start and regulate the machinery, and since it is usual 
for the collier’s crew to drive the winches, they will be 
able to drive the machinery of the elevators and conveyors. 
Consequently no men from the shore will be required to go 
on board at the discharging port. At present the cost of 
discharging into barges is about ls. per ton. There 
will therefore, it is claimed, be a practical saving by the 
adoption of Davidson's patent self-discharging colliers. 

The arrangement is also applicable to other cargoes, such 
as iron and copper ore, so the system will be advantageous 
in the case of vessels taking coal out and bringing ore home. 
Another field for which the appliance is intended is that of 
vessels designed for bunkering steamers. The accompany- 
ing plan shows a barge designed to carry in rivers or har- 
bours 1000 tons of coal, which it can discharge into the 
bunkers of steamers at the rate of about 160 tons per hour. 
The general arrangements in this barge are the same as 
those of the collier already described. The barge is self- 
propelled, has one hold and two elevators, arranged to dis- 
charge on either side of the vessel. The estimated cost 
of such a barge will be about £10,000, and, assuming the 
barge to work 300 days per year and discharge a full load, 
the inventor calculates that the expenses will amount to 
about 2%d. per ton. The following is a table showing his 
estimate of the daily expenses :— 


£s. d. 

Master and engineer 10s. per day each 10° 
Four men at 7s. perday each .. .. 1s 0 
Coal consumed, 2 tons at 15s. per ton 110 0 
Stores and water .. 100 
Repairs at 24 per cent 17 0 
Depreciation 5 per cent. 114 0 
Insurance 5 per cent. . . 1uW oO 
Interest 5 per cent. . 1M 0 
£1017 9 


At the present time bunkering a vessel from barges costs 
about Is. per ton and 6d. for trimming in the bunkers. The 
latter item will be the same for the new system, but it is 
urged that there is a material margin between the present 
cost of bunkering as compared with that possible with the 
proposed appliances. 





ACCIDENT TO THE SPREE TUNNEL. 

THE work on the Underground Railway extension in 
Berlin has suffered an unfortunate and expensive check. 
In the early morning of March 27th water burst into the 
workings of the new tunnel under the Spree, and though 
the accident was fortunately accompanied by no loss of 


with well perforated lower ends were spaced at regular 
intervals, and with this arrangement no difficulty was 
apparently experienced in dealing with the water. 

When the ground had been thus prepared the mud bed was 
removed, and, after the ground below had been excavated 
to a sufficient depth, the first section of the tunnel—an 
inner and an outer shell of concrete with gravel between to 
damp any jarring effects—was completed and shut off by 
two temporary blind walls of concrete. The sides of the 
half-rectangle cofferdams were then removed, and a pair 
of similar half-vectangles of sheet piling were formed on the 
north side of the river, and the work of completion of the 
tunnel begun. 

Near the blind end of the southern tunnel] section the 
new cofierdam appears to have given way, and the rush of 
water into it to have reacted on the finished structure and 
breached or cracked it as well, so that the line became 
drowned out right back to Leipziger Platz. The opinion 
has been hazarded that the Spree must have somewhere 
found a weak point in its bed, and, flooding the dry sand 
below, have rushed into the new workings, while at the 
same time the ground below the completed tunnel section 
may have been loosened or eroded so as to cause a subsi- 
dence and cracking of the double concrete walls of the tunnel. 
It is hoped, however, that the accident will not delay the 
opening of the new section on April Ist, 1913, since this 
depended upon the more northerly part of the line at 
Alexanderplatz, and not so much on the Spree tunnel. 


ReEpiLyinG to Mr. King recently, Mr. W. Benn stated 
that it was proposed, if found desirable after experimenit- 
ing, to substitute electric lighting for gas in the debating 
chamber of the House of Commons. This would probably 
be more efficient and would certainly reduce the cost 
of lighting. It was intended to carry out the work in 
sections in order to give members an opportunity of 
observing the effect of the change. Mr. Ormsby Gore 
asked the hon. member for St. George’s-in-the-East, as 
representing the First Commissioner of Works, whether 
he would give the House an opportunity of discussing the 
matter before it was decided te replace the lighting of 
the House by gas with electric light; whether he was 
aware of the opinion of leading oculists that gas light was 
less harmful than electric light ; and whether gas assisted 
in the proper ventilation of the House. Mr. Wedgwood 
Benn said an opportunity would arise on the Vote for the 
House of Parliament. The First Commissioner was not 
aware that leading oculists had expressed any such opinion 
as regards lights placed as those would be. The reply 
to the third paragraph was in the negative. Under the 
arrangements proposed the House would be better ven- 
tilated than hitherto. 
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THE DIESEL OIL ENGINE, AND ITS INDUS- 
TRIAL IMPORTANCE, PARTICULARLY FOR 
GREAT BRITAIN.* 

By Dr. RUDOLPH DIESEL, of Munich. 
(Concluded from page 336.) 
APPENDIX I. 
SUITABLE OILs. 

The Swiss Fuel-testing Laboratory at the University of 
Zurich, under the direction of Professor Constam, decided to 
undertake the examination of the qualities and composition 
of all liquid fuels which can be used for Diesel engines. These 
researches included the investigation of the following points : 

(1) On the physical properties, such as 

(a) Properties when cold, : 

(6) Properties on heating (boiling analysis). 
(2) Chemical properties, such as— 

(a) Chemical constituents, 

(b) Percentage of H,O and ash, 

(c) Calorific power. 

This laboratory is destined to become a centre for the inves- 
tigation of fuels for Diesel engines on account of the perfection 
of its equipment, the accuracy of its work, and the excellence 
of its management. The laboratory intends to publish from 
time to time exhaustive reports of its researches. 


APPENDIX IIL. 
By W. ALLNER. Ox the Applicati 


n of Tar for the Working of Diesel Engines. 


| filtration has taken place it is thoroughly washed with hot 


xylol. After re-drying the weight should not be increased by 
more than 0.1 gramme. 
| (2) The water contents should not exceed 1 per cent. The 
testing of the water contents is made by the well-known sylol 
method. 

(3) The residue of the coke shou!ld not exceed 3 per cent. 

| (4) When performing the boiling analysis, at least 60 per cent. 
by volume of the oil should be distilled on heating up to 300 deg. 
Cent. The boiling and analysis should be carried out according 
to the rules laid down by the Trust. 

(5) The minimum calorific power must not be less than 
8800 cal. per kilo. 
has the right of deducting 2 per cent. of the net price of the 
delivered oil, for each 100 cal. below this minimum. 

(6) The flash point, as determined in an open crucible by Von 


- | Holde’s method for lubricating oils, must not be below 65 deg. 


Cent. 
(7) The oil must be quite fluid at 15 deg. Cent. 
| has not the right to reject oils on the ground that emulsions 
appear after five minutes’ stirring when the oil is cooled to 8 deg. 
Purchasers should be urged to fit their oil-storing tanks and oil 
pipes with warming arrangements to re-dissolve emulsions 
caused by the temperature falling below 15 deg. Cent. 

(8) If the emulsions have been caused by the cooling of the 
oils in the tank during transport, the purchaser must re-dissolve 
them by means of this apparatus. 

Insoluble residues may be deducted from the weight of oil 
supplied. 


PROPERTIES OF PIT COAL TARS. 




















| 
> 3 Viscosity at deg. Cent. | eet. Analysis of dry 
= | 5 \=E*f tar. 3 
oe 3 2m &] eo lz § Ph = 
é = carbon. = = 20 DO 70 75 SO 100 cits ( H s. 2 
2 &| 5 Ss 5 = 
& es = =-=o - 
A | oe 
VeRTICAL Oven Tar (Gasworks of the { | 
D.C.G.G.)- | 5 
English coal 1.124 | 5.0 3.65 44 100 2.2 13 
» 2 ; 3.0 1.87 7 - 2.2 38,986 
a - = 2.1 1.25 45 104 1.5 9,185 
Westphalian coal 2.0 1.17 42, 9 1.4 8,890 
Upper Silesian coal 1.0 0.23 40; 75 1.3 9,132 _ ~ 
Westphalian coal 1.123 | 1.0 1.66 9,103 1.42 
+ 2 a 1.182 1.5 1.60 9,015 0.50 _ 
Westphalian and English coal ..| 1.091 1.7 4.26 9,163 0.38 
English and Westphalian coal ..| 1.092 | 2.9 1.13 9,129 0.52 
Silesian coal cn, os Sale + Roe 1.86 _- 9,378 0.48 
Horizontal OveN Tar (Gasworks of 
the D.C.G.G.)- | x. she 
English coal 4.0 71 | 125 | 114.4 | 16.0] 7.2 8,766 
” ° — .| 1.246 8.0 9 130 550.0 | 51.0] 23.0 Is. = —_ 
English and a little Silesian coal) 1.231 | 5.5 — _ 8,615 1,25 
” ” ” * 1.160 | 6.6 _ 8,576 0.46 
Silesian coal 11.210; 4.9 _ 8,709 0.35 — 
Westphalian coal 1.228 | 3.6 -- - 8,729 0.46 
VerticaAL OvEN Tak (Cologne Gas- | 
= | { Pitch 
Westphalian coal | 2.32 1.5+2.5 - > — | 1 | 25—30 
| 
Hoxrizontat Oven Tak (Cologne Gas- | 
works)— | Mm 
Westphalian coal ; ~o4 Bae 2 + 2 _ _ 55—60 
VerticaL Oven Tak (Zurich Gas- 
works}— | 
Ruhr coal (3 less water than coke- } 
oven tar when stored for an | 
equal period) ~ ca. 5 - 
Coke Oven Tar (Zurich Gasworks, 
older ovens)— : 
Ruhr coal 15 + 25 _ _- cat 
HORIZONTAL OVEN Tar (various kinds 
of coal)— ; : : 
Seareoal .. .. .. Sa aS 7.9 _ 138 24.6 | 8.3 | 8,910 | 92.45 | 4.44 | 0.25 
Ruhr coal .. 9.3 - _ 43.1 _ - 8,855 | 92.48 | 4.29 | 0.17 — 
Silesian coal 11.0 -|- - - 19.4 8,835 | 92.37 | 4.59 | 0.25 — 
English coal 9.6 - _ — Ww 8,826 | 92.8 | 4.21 | 0.42 
For Comparison— 2 
Parattfin oil 0.893 81 | 113 | 1.36; 1.11 | 1.02 — | 10,511 —_ on 
Tar oil 1.008 — 63 97 1.38 1.15 | 1.04 — 9,470 


From tests and examinations already made, power oils have 
been divided into the following three classes :- 


(1) Normal oils which can always be used : 

‘Hydrogen over LO per cent. 
Calorifie power over 10,000 cal. 
(39,680 B.Th.U.). 

» solid impurities. 


(«) Mineral oils freed | 
from benzene (gas 
oils) | Nc 

| Hydrogen over 10 per cent. 

Calorific power over 9700 cal. 


(h) Lignite tar oils 
| (38,489 B.Th.U.). 


‘Scarcely any researches have 





(c) Fat oils from vege- 
table or animal | been made on these. LEarth- 
sources, such as-~nut oil has 11.8 per cent. 


hydrogen, and calorific power 


earth nut oil, castor | 
8600 cal. (34,124 B.Th.U.). 


oil, fish oils, &c.+ 

(2) Oils which can be used only with the aid of special apparatus : 

(a) Pit coal-tar oil. 

(b) Vertical-oven, water-gas and oil-gas tars, probably also 
coke-oven tars, the tests on which have not yet been 
completed. 

General characteristics : 

Hydrogen not over 3 per cent. 

Amount of free carbon not over 3 per cent. 

Residue on coking not over 3 per cent. 

Calorific power not under 8600 cal. (34,124 B.Th.U.). 

(3) Oils which cannot be used : 

Tars from horizontal or inclined retorts. 

It must not be understood that these will nut be used in Diesel 
engines under special conditions ; but, on the whole, the above 
classification is accurate in the present state of development of 
the Diesel engine. 

It is evident that for estimating the value of power oils, not 
only the above qualities, but all their chemical and physical 
properties must be considered, which is only possible after a 
thorough investigation of each kind of oil. 


APPENDIX II. 


SPECIFICATIONS OF Tar OIL SvuITABLE FOR DieseL ENGINEs. 
(From the German Tar Production Trust.at Essen-Ruhr.) 

(1) Tar oils should not contain more than a trace of constitu- 
ents insoluble in xylol. The test on this is performed as follows : 
——25 grammes (0.88 0z. avoirdupois) of oil are mixed with 
25 em.* (1.525 cubic inches) of xylol, shaken and filtered. The 
filter paper before being used is dried and weighed, and after 


* The Institution of Mechanical Engineers.—Translated from the 
Germain. 
_ + This class of oi] has been added by the author from his own investiga- 
tions of carthnut oil. 


APPENDIX IV. 
List OF VESSELS PROPELLED BY DiESEL ENGINEs. 

(Built or in course of construction up to November, L911; 
and compiled from publications and private sources. ) 

As a good many firms maintain strict secrecy about their 
work in this direction, and as the information obtainable about 
naval ships is both scarce and unreliable, the lists are not com- 
plete. In any case the figures are minima. 

(a) Oil tank vessels (21).—Of these there are 12 Russian : 
On the Volga and the Caspian Sea, principally transporting oil 
for Nobel Brothers, St. Petersburg. The largest of these vessels 
is the Djelo, 5000 tons displacement, 1000-1200 horse-power. 
4 German: For the German-American Oil Company (Standard 
Oil Company). Largest vessel, 15,000 tons displacement, 
3500-4200 horse-power. In construction at Krupps’ Germania 
Works. The vessel will be constructed on the Isherwood system 
and is to contain 22 tanks. 3 Dutch: For different oil com- 
panies, one of which is the Anglo-Saxon Petrol Company, 
London. The largest vessel is 9300 tons displacement and 
2200 horse-power. 1 English: For Furness, Withy and Co., 
Hartlepool. The ship, 3150-ton cargo boat, is being built by 
Sir Raylton Dixon and Co., of Middlesbrough, and the engines 
—800 brake horse-power ‘‘ Carels-Westgarth,” two-stroke 
engines with four cranks—are by Richardsons, Westgarth and 
Co., of Middlesbrough. 1 American: For Canadian Lakes, 
for Standard Oil Company, New York. It is known that 
Nobel of St. Petersburg are gradually converting their whole 
fleet on the Volga and Caspian Sea, consisting of 50-60 ships 
of different sizes, into Diesel-engined vessels. It is not known 
how many of them have already been thus converted. 

(b) Tugs (37).—Of these most (about 22) are Russian, for use 
on the Caspian Sea and the Russian tributaries; 2 of them 
have a towing capacity of 12.8 tons, with 800 horse-power ; 
3 of them have a towing capacity of 8 tons, with 600 horse- 
power. The power of the others averages about 400 horse- 
power. 3 German: On the river Elbe, 150 horse-power ; on 
the river Weser, 200 horse-power ; on the river Rhine, 400 horse- 
power. The remainder are for various countries, namely, Chile, 
Italy, Sweden, Roumania, &c. 

(c) Motor sailing vessels (8).—Of these, 2 French boats are the 
most noteworthy :—French: (1) The four-master Quevilly, 
with about 600 tons displacement and 600-700 horse-power ; 
(2) the five-master La France, the largest sailing vessel in the 
world, with about 11,000 tons displacement and 1800-2000 
horse-power. 1 German, 1 English, 1 Dutch, 1 Swedish and | 
1 Italian motor sailing vessels. 

(d) Merchant Vessels (about 43) (freight, passenger and com- | 
bined freight and passenger vessels)—Of these 9 are Russian, | 
including 6 passenger vessels on the Volga, about 2000 tons 
displacement and 1200 horse-power. 7 German, including 


1 vessel, built by Blohm and Voss for the Hamburg-America 





For oils of less calorific power the purchaser | 


The purchaser | 


| 1905. 


| summer of 1911. 


| Fuel consumption, 8} tons. 
| very successful voyage of 32 days duration to the Black Sea 


| New York and back in July and August, 1911, 


| voyage : 
| twenty-six days (650 hours) of which the engines worked against 


Line, of 9000 tons displacement and 3000 horse-power ; 1 vessel 
for Hamburg-South America Steamship Company, of 6000 tons 
displacement and 850 horse-power. 7 Scandinavian, includ. 
ing 3 vessels for the Danish-East Asiatic Company, of 2500_ 
3000 horse-power. 4 Dutch, 3 English, 2 Swiss, 2 Congo Free 
State, and the others various, including 1 freight and passenger 
vessel Romagna, on the Adriatic Sea for the Ravenna-Trieste— 
Fiume service, of 1000 tons displacement and 800 horse-power 
This vessel unfortunately sank a few months ago owing to faulty 
loading of its cargo. Most of these vessels, especially the larger 
ones, will not be put in service until 1912. Of the Russian 
| passenger vessels a good many are already in operation. 

(e) Fishing boats (14).—Of these 11 are German herpijy 
boats of 254 tons displacement and 90 horse-power for the 
North Sea; 2 English whalers for the South Polar Sea wit}, 
200 horse-power ; &c. 

(f) Miscellaneous (about 16):-—-Of these 3 are Russian 
including 1 private yacht, 200 horse-power, and 2 for the 
Russian Minister of the Interior. 3 French: Private yachts 
including 1 of about 400 tons displacement and 400-500 horse. 
power. 2 German: The lightship Hamburg and the test-ship 
Bremen. 1 Norwegian: Fram, exploring vessel for the South 
Pole, Captain Amundsen, 380 tons capacity and 180 |wrse. 
power. 

(g) Submarines (about 110-115), including, as far as eun be 
ascertained, up to the end of 1910:—About 60-70 French, of 
390-800 tons displacement and 600-5000 horse-power ; about 
13 Russian, 13 English, 2 Dutch, 2 Danish, 1 Norweyian, 
1 Swedish 1 American of 1200 horse-power, 2 Italian, 2 Austrian, 
It is probable that the number of vessels has been considerably 
| increased in 1911, and that a large number will be added in the 
future. Various countries are not mentioned in the list ; for 
instance, Germany, Japan, the South American States, &. It 
is almost impossible to publish a list which is absolutely accurate, 
owing to the secrecy about the number of vessels in con 
tion and the kinds of engines used on them. 

(h) Warships (about 20-30) :—Here again it is impossible 
to give accurate figures, as the information published is very 
scarce and contradictory. It is, however, known that several 
navies are experimenting with Diesel engines on a large <cale. 
The following are especially noteworthy: A great number of 
gunboats and a few mine-laying boats for the Russian navy ; 
also 1 French, 1 English torpedo-boat destroyer : and 1 Italian, 

(i) Small boats (about 15-20) :—-In the list of navy vessels, 
although they are not strictly men-of-war, must be included the 
stnall boats such as pinnaces, and special boats, of which about 
15-20 are destined for the German, Swedish, English, Argentine 
| and Russian navies. 





Summary. 
(a) Oil tank vessels .. es rbout 
(b) Tngs ; — . 
(ce) Motor sailing vessels ae le 
(d) Merchant vessels, freight, passenger and combined 
vessels .. .. cA ce eae 


(e) Fishing boats .. “ ‘ 
(f) Miscellaneous i ‘ 
(9) Submarines .. os at 
(h) Warships ‘ - i i) 
(¢) Small boats .. Sea a ar - ’ 
Total .. 50 oe wh 


APPENDIX V. 
Brief Results from some Vessels propelled by Diesel engines (se 
Appendix IV.). 
(a) Orn TANK VESSELS. 

Russian ou tank vessel Vandal ;—Put in commission 1904 
1150 tons displacement, 360-450 horse-power. The first oil 
tank vessel built for the Volga and Caspian Sea. Reversing 
(electric) from full speed ahead to full speed astern in 8- 
10 seconds. Cost for repairs, lubricating, and cleaning for the 
working year 1906, £364. Sailing radius, unloaded 13,000 sea 
miles ; loaded, 12,000 sea miles. Mileage in 1905, 11,472 sea 
miles ; 1906, 12,073 sea miles, 

Russian oil tank vessel Sarmat.—Put in commission May, 
1150 tons displacement, 360-430 horse-power. Volga 
and Caspian Sea. Reversing (Delproposto). Sailing radius at 
full speed 14,000 sea miles unloaded ; 12,900 sea miles loaded. 
Mileage 1906, 10,348 sea miles. 

Russian oil tank vessel Djelo.—5300—5700 tons displacement, 
1000-1200 horse-power. Made several stormy voyages on the 


| Caspian Sea in the year 1911. 


Dutch oil tank vessel Vulcanus.—Put in commission in the 
2500 tons displacement, 500 horse-power. 
Fuel consumption for 100 English sea miles, 2204-2425 lb. 
Daily crude oil consumption 2} tons for full load. Saving in 
cost of fuel as against steam engine, 50 per cent. Voyage 
Rotterdam-—Stockholm in July, 1911: 735 sea miles in 100 hours 
with cargo of 1000 tons of oil and at a speed of 8.5-8.9 knots. 
The Vulcanus has already made « 


and back, and numerous voyages from Holland to Sweden and 
England. 

(hb) ‘Tuas. 
1000 toms, 320 horses 


Russian tuy Jakut. Towing capacity 


power. The engines have already worked satisfactorily for 
two years. The mancuvring power is better than with steam 
engines. ‘The Jakut and a steam ice-breaker went to the assist 


ance of a ship and towed her out of the ice. On this occasion 
the fuel consumption of the Jakut was 9654 Ib., or 4.3 tons, 
as compared with 71,630 lb., or 32 tons. by the steamer. 

German tug Fortschritt, in Hamburg harbour.—150 horse-powe! 
Has also made very stormy voyages on the open sea, and carrie 
fuel for eight days. Gain in length one-third over a steamer. 
Gain in weight of machinery about one-fourth over steam plant 
Weight of fuel only 20-25 per cent. of weight of coal for th 
same power in a steamer. 

Frerichs.—Towing capacity, 2200 tons, 200 horse-powe! 
Maneeuvring power same as in a steam vessel. The vessel 
pays the same insurance premium as a steam vessel. Owing 
to the absence of boiler and coal bunkers, there is space for the 
accommodation of twenty passengers. Owing to the absenc: 
of the boiler plant the stern of the vessel was made smaller, 
89 that the vessel was more easily handled, and the turning circ|+ 
was diminished. Thirty manouvres can be carried out i» 
one hour without a change in the air pressure in the starting 
tanks. With the quantity of air stored in the starting tanks. 
sixty manceuvres can be carried out in succession. <A starting 
tank holds 55 gallons, and when completely emptied the pump 
can fill it in fifteen minutes, 


(c) Moror Satine Boats. 


Quevilly.—About 6500 tons displacement, 600-700 horse-powe! 
on two propellers. The propellers can be uncoupled when 
using sails only, and their resistance when running light cause 
a loss of speed of 4 knot. The first ship to cross the Atlantic. 
First voyage: Rouen—New York and back in March, 1911. 
Engines working during 1200 hours. Second voyage: Rouen- 
Cost of fuel 
1 dol. per hour per engine. Very satisfactory results. Third 
Havre-New York, lasted thirty-eight days, during 


a strong wind. The vessel can enter harbours without the help 
of tugs. The vessel takes up its fuel in New York for the double 
journey at a price of 31s. 4d. per ton, or 0. 7d. per E.H.P. hour. 
France.—Largest sailing vessel in the world. 10,730 tons 
displacement, 1800-2000 horse-power. Sail area 69,966 square 
feet. Will run between France and New Caledonia, and was 
launched on November 16th, 1911. 
Orion.—60 horse-power. Has made voyages since November, 
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1907, to and from Sweden, Finland, Russia, Germany and 
Denmari. The engine is very often used in combination with 
the sails, and is only in charge of a single carpenter. 
(d) MERCHANT VESSELS. 
(Freigh!, Passenger and Combined Freight and Passenger Vessels.) 
Rapp and Snapp.—Two small merchant vessels cruising in the 


gwedisii waters. Cargo capacity 300 tons, 120 horse-power. 


The engines run for long periods at 55-60 revolutions, although 
the normal number of revolutions is 300. Since 1908 the 
vessels have made numerous voyages between Sweden, Finland, 
Germany, Holland, England, Iceland and Norway. On a 


voyage from the east to the west coast of Sweden, through the 
canals, seventy-five locks had to be passed, through which 
the moceuvring power proved to be very satisfactory. 
Cornclis.—200 horse-power. Has already made numerous 
between Antwerp and London and Aberdeen. Fuel 








m 7 AL 
po , is sufficient for thirty-two days. 

Uto.—Passenger vessel on Lake Ziirich. 200 tons displace- 
ment, 250-260 horse-power. Has made regular passenger 
trips © Lake Zirich since the summer of 1909. Converted 
steamer. Weight of the previous steam plant, including coal 
and water, 14.46 tons, for 64.6 sea miles radius. Weight of 
the new plant, for the double power and 646 sea miles radius, 
js 9.6 tons. Cost of fuel one-fourth of the previous cost. 
Saving in labour one man. Cost of fuel 1.6d. per mile. 

Toi First Diesel sea-going vessel. Cargo capacity about 
3000 tons, 360 horse-power. The steering is controlled by 
compressed air. The cabins are warmed by hot water heated 
by the exhaust from the engines. First voyage from the Tyne 
to Caluis with a cargo of coal was made in the summer of 1911 
in very bad weather. Oil consumption 1.65—-1.75 tons in 
twenty-four hours. A steamer of the same size consumes 


8-9 tons of coal per day. Saving in cost of fuel as compared 
with steamer, 50 per cent. Gain in cargo capacity 60 tons. 
Voyage to North America in September, 1911. Fuel consump- 
tion two tons per day. Saving in cost of fuel as compared with 
steam plant, 45s. Saving in labour, 20s. 10d. per day. 
Manceuvring power proved to be very satisfactory. 


Romagna.—1000 tons displacement, 800 horse-power. Put 


in commission September, 1910. Made regular voyages between 
Ravenna—Trieste-Fiume in the summer of 1911. In conse- 
quence of the faulty loading of the cargo the vessel sank in a 


terrible sirocco in November, 1911. 

Vessel of the Hamburg-America Line.—9000 tons displace- 
ment, 5000 horse-power. Gain in weight and space as compared 
with a sieam plant of the same size, 40-50 per cent. 


(e) Fisnine Boats. 


Ewersand.—German herring boat, built by 
Bremen. 254 tons displacement, 90 horse-power. 


in 
in 


Frerichs, 
Gain 


cargo capacity, as compared with steam fishing boats, 25 per | 


cent. Can take up 750 casks of herrings instead of 600. First 
voyage in September, 1910, lasted five weeks. Consumption 
of crude oil, 3 tons as against 20 tons of coal for steamer. Home- 
ward journey in 75 hours without a stop, in a high sea. On 
its arrival at the end of October, 1910, 3 tons of crude oil were 
still unconsumed, Very favourable results, and consequently 
an order for ten more similar fishing boats was piaced. ‘ 


(f{) MisceLLanEous Boats. 


Fram (South Polar ship).—It is the old North Polar ship Fram 
fitted with Diesel engine. Gain through replacing the steam 
engine by Diesel engine: In engine space, 45 per cent.; weight 
of engine, 60 per cent.; weight of fuel, 80 per cent.; space for 
fuel, 85 per cent. Several years’ supply of fuel can be stored. 


Of 380 tons cargo capacity 100 tons were previously required | 
| would not be higher in the interior of Africa than near the coast | 
| or in Europe, presuming that no duties would be charged for | 


for the coal storage. The Fram sailed for six months from 
Christiania to the South Polar regions without touching land 
and without reporting. During the voyage in the Antarctic 
the engine worked for 2800 hours without giving any trouble. 


(g) SUBMARINES. 


French submarine Aigrette.-—172-220 tons displacement, 
217 horse-power. Long voyage from Cherbourg to Dunkirk 
and back in October, 1908. 

Emeraude.—390-450 tons displacement, 600 horse-power. 
In October, 1908, she made an uninterrupted voyage of 80} hours 
on the high seas of 692 sea miles. The average speed was 


9 knots, and the engine worked excellently during the whole | 


voyage. At the beginning of 1909 a long voyage of 800 sea 
miles was made on the high seas. : 

Opale.—390-450 tons displacement, 600 horse-power. In 
September, 1907, made a voyage of 550 sea miles at a speed of 
26ft. to 29.5ft. per second in difficult navigating conditions. 
At the beginning of 1909 made a long voyage of 800 sea miles 
on the high seas. 5 
four hours. 

Circe and Ca-ypso.—350-490 tons displacement, 300 horse- 

power. Made a trial trip in the spring of 1910 from Toulon 
to Nice, Corsica and back to Toulon, or 600 sea miles in fifty- 
eight hours. The engines worked excellently. ; 
_ The experience obtained with Diesel engines on submarines 
is so satisfactory that to-day all the navies in the world have, 
almost without exception, Diesel engines on their submarines. 
The good results obtained on this kind of vessel were the reason 
for the fitting of Diesel engines on all other kinds of vessels. 


(h) WaRsHIPs. 


Russian gunboats Adragan and Kars.—700 tons displace- 
ment, 1000 horse-power. These two vessels made very satis- 
factory trial trips in the summer of 1911 on the Caspian Sea. 
Before making these trial trips they sailed from St. Petersburg 
to the Caspian Sea over the Neva, Lake Ladoga, the canal 
system and the Volga, arriving on the 19th May, 1911. It is 
well known that the Caspian Sea is as stormy as the open sea, 
and owing to its ice, travelling is considerably more difficult 
and dangerous for navigation in the winter. ; 


APPENDIX VI. 
Motor Boat SHIPPING IN THE COLONIES. 


(Being a summary of the technical portions of a paper read by 
Dr. R. Diesel, engineer, at a meeting of the Technical 
Commission of the Committee of Colonial Economy at 

- Berlin, on November 13th, 1911.) 

lhe technical side of motor boat shipping is divided into two 
parts: Boat and motor. 

The African rivers require a special type of flat-bottomed 
boats, because of their peculiar nature ; but there is no difficulty 
in constructing these boats, and the author has already given 
many examples of boats on the river Nile and river Congo, on 
the latter river one boat with 1300 horse-power, tonnage 450 tons, 
and only 3.6ft. draught. Another boat for the Congo, con- 
structed by the English Bolinder Company, with 40-50 horse- 


power engine, length 45.9ft., width 9.8ft. to 13.1ft., and a| 


speed of 8 knots, can carry a net load of 5 tons. 


er It draws only 
- 78ft. to 2.88ft. By placing the propellers in a sleeve suffi- 
cient driving power is still obtained, when the propeller is par- 
tially immersed, for draughts of 1.64ft. and less. Cockerill, at 
Seraing, constructed a small boat with two protected propellers, 
for a draught of 1.15ft. It is provided with winches to float 
't when aground. A French boat constructor has built a boat 
with only 4in. draught. 

The problem of the boats is therefore solved, but not the 
problem of the engine. 

_The great importance of navigation for the Colonies is in- 
disputable ; the river navigation is actually carried on by 
steam engines, but they were prevented from great develop- 
ment by the high price of coal. At Stanleyville a ton of marine 
coal costs 400f., which is about twenty to thirty times more 


than the cost in Europe. This high price makes the working 
of steam engines with coal prohibitive. A quantity of 30,000 
tons of coal per year would be necessary at Leopoldville for the 
steam ert at present on the river Congo, but the small 
gauge railway, Matadi-Leopoldville, can only transport a daily 
quantity of 50 to 60 tons. It is quite out of the question, 
therefore, that the coal stations in the interior can also be 
supplied with coal. It was preposed to work the vessels with 
gas engines instead of steam engines; this would mean that 
only about two-thirds of the coal would be required, but even 
this small quantity could not be transported by the railway. 
In addition to that, a special quality of coal would be required, 
the cost of which would be still considerably higher. The only 
way to overcome these difficulties was to use wood as fuel. 
When steam navigation was first started on the Congo it was 
not difficult to obtain the necessary quantities of wood, but 
with increased traffic too much wood would be required, and 
the forests would be destroyed. 

If one considers that the 500-ton steamer from Leopoldville 
to Stanleyville requires 16 tons of wood for each 10-hour voyage, 
and that it has to take in fresh fuel every ten hours, it is evident 
that navigation cannot rely on this fuel for the future develop- 
ment and increase. Certainly the price for fuel when using 
wood was only about 14d. per effective horse-power, as compared 
with 4d. for gas coal, and 6d. for steam coal. This price is 
very low, but, notwithstanding this, wood cannot be the fuel 
for the future, owing to the foregoing reasons, and steam and 
gas engines would therefore have to be excluded from working 
in the Colonies. 

The question then arises as to the suitability of internal com- 
bustion engines. So far as the author can ascertain, there are 
already some small motor boats with explosion motors used in 
the Colonies, but this cannot be called motor navigation. The 
danger of the fuel and its high price makes navigation on a 
large scale impossible for the Colonies ; it will only be used occa- 
sionally on small boats and motor cars. 

The only engine to be considered, therefore, is the Diesel, and 
the author showed in his earlier paper that it is the predestined 
colonial engine, owing to its development during the last few 
years, and its adoption as a marine engine. lt was further 
shown that it could be worked on any mineral oil. These 
mineral oils are in all parts of the globe, so that their prices 
vary very slightly in the different ports, from 40s. to 60s. per 
ton; for instance, the price for American mineral oils for 
Diesel engines in London and Great Britain is 43s. per ton, 
being equal to the price in Belgium and in Scandinavia. Russian 
oil is delivered to all the Italian ports at a price of 48s. per ton, 
and this amount is the same in all the other ports of the Mediter- 
ranean. In Egypt numerous Diesel engines are working on 
these oils. 

The Diesel engine consumes only about 200 grammes of this 
oil per effective horse-power hour at an average cost of 0. 12d. 
The consumption of fuel in the Diesel engine is so low that the 
same horse-power can be obtained with a fifteenth part of the 
weight of the fuel as compared with wood fuel. If, therefore, 
Congo steam vessels with 15 tons of wood on board can make 
a voyage of ten hours, the same vessel with 15 tons of liquid 
fuel can make a voyage of 150 hours, besides the saving in time 
which is effected by not having to call at ports for fresh supplies 
of fuel. 





Sailed from Cherbourg to Lorient in thirty- | 


| <A vessel fitted with a Diesel engine can take any quantity of 
| liquid fuel on board. which can easily be stored in the bow and 
stern of the ship where it does not occupy room available for 
| cargo, and it can make long voyages into the interior, taking 
considerably shorter time than a vessel fitted with steam engines 
| and boilers for wood fuel. - 
Another very important point is that the costs for working 


| these fuels ; it is to be expected that the latter will not be the 


| case, so that this new colonial industry shall have an opportunity 


| of expansion without any restrictions. 

| To make it clearer, the author again states the cost of fuel 
per effective horse-power hour for the different kinds of fuels 

| mentioned above : 


Steam engine with coal fuel about 6d. 

Gas engine with coal fuel.. .. .. .. .. «se o- » 

Steam engine with woud fuel.. .. .. .. 1.) «. « Ut 
Diesel engine with mineral oil fuel » nd. — fd. 


Another proposal made was to keep the steam engine, but 
to heat boilers with mineral oil. Some vessels of this kind were 
| built, but the proposition to develop them for the use of the 
| Colonies was negatived by the fact that a steam engine of equal 
| horse-power with a Diesel engine consumes about four to five 
| times more mineral oil than the latter. 

The great importance of these circumstances for developing 
| the Colonies was first recognised by King Albert of Belgium, 
| who had made a journey to the Congo to study the question, 
| and is now working out extensive projects for its colonisation. 
| The author had the honour of laying his proposals before the 
king at an audience, and the result was the order for a large 
| Diesel engine mail vessel for the Congo River, placed with 
| Cockerill, at Seraing, which is the first real colonial motor ship. 
| The main dimensions of this vessel are as follows :—Length, 
| 196.85ft.; width, 26.25ft; draught, 3.6ft.; and tonnage, 
| 430 tons. The vessel will have three decks, one of which is 
| intended for the natives and the other two for the Europeans. 
| The motor power is 1300 horse-power, with two propellers, 
| each exerting 650 horse-power, speed .15.5 miles per hour. 
| The length of journey to and from Leopoldville to Stanley- 
| ville, without taking in fresh fuel, is 2672 miles. This distance, 
to and fro, has to be covered in 140 hours, or about fourteen 
| days, whilst the paddle steamers make it in thirty-two days 
| at present. Stock of fuel is 50 tons, and of this stock 15 to 
| 20 tons have to remain at the end of the voyage so that the vessel 
| is able to supply from its stock smaller boats in the interior 
| which run on tributaries. The cost of this vessel—£40,000— 
will be paid by the king himself. 

It was stipulated that the natives should be able to take charge 
of the engines, which necessitated a very simplified trial engine 
being built first ; this engine recently made a successful test. 

| The engines for the Congo mail vessel will now be built after 
| this type. 
| The example shown by King Albert has had an immediate 
result by the formation of the Société Anonyme des Petroles 
| du Congo with a capital of £240,000. The company bound 
| itself to the Belgian Colonial Corporation to lay down petroleum 
| stores along the Congo and its tributaries in which petroleum 
| for at least three months must be kept. The pipe line must 
| have a diameter of at least 4in., and the pump engines—eight 

stations—must be powerful enough to deliver at least 50,000 

tons of petroleum to the end of the pipe line. As a return, the 
| company received from the Congo Government all the land up 

to 2471 acres for all the plants, on lease without payment. 
The concession holds good for fifty years, and after this time all 
the pipe lines with the material, except the vessels and the stores 
of petroleum, will pass into the possession of the Congo Govern- 
ment. 

The Government reserve the right to buy all the pipe lines 
after fifteen years, by payment of capital invested in the plant, 
after depreciation and the reserve funds have been deducted, 
but with a premium of 33.33 per cent. calculated on the whole 
amount. The stock of petroleum has to be taken over at cost 
price, and the petroleum tank vessels at a price fixed by experts. 

| _ The selling price of the petroleum is the local price at Matadi 
| Dock, plus 15 per cent. The price at Matadi is fixed between 
| the two parties. The selling price at the station higher up the 
| river than Matadi is fixed in such a way that 14d. is added for 
|}each km.-ton to the Matadi Dock price. These prices 
| hold good for supplies of at least seven tons per year, and for 


smaller supplies an increase of 10 per cent. can be obtained. 
If the net profit does not come up to 7} per cent. within two 
years, after having made all deductions and depreciation, the 
price can be increased 1 cent per km.-ton, and it must 
be decreased the same amount if the net profit is more than 
74 per cent. The petrol supply for the Congo is thus secured, 
ak te first condition, the supply of the necessary fuel, is 
fulfilled. 

The calculations for the pipe line have been based on the fact 
that the consumption of wood fuel higher up the Congo is 
equivalent to 20,000 to 22,000 tons of petroleum yearly, but it 
is certain that at the beginning this large quantity of petroleum 
will not be wanted, especially during the experimental period, 
and because motor navigation on the Congo itself can only 
be taken into consideration, as the navigation on the tributaries 
will still use wood fuel. 

The vessels at present in use, about 4000 horse-power, will 
also work on wood fuel until the Diesel engine vessels are sup- 
plied. The locomotives of the Matadi and Leopoldville Rail- 
way will also work on petroleum in the future, and experiments 
in this direction have already been made on three locomotives. 
It is also anticipated that the existing petroleum piping will 
be the reason for the erection of a good number of stationary 
and agricultural Diesel engines, and thus there will be new 
customers for petroleum. 

Considering the conditions given above, the price for the 
mineral oil per ton would be :— 

d. 
0 


At Matadi Quay.. ¢o 








Plus 15 per ce nt. 810 

68 10 

400 km. higher up in the country an addition of 400 x 15 48 0 
. 116 10 


Therefore price per ton .. 


Numerous Diesel engines are working in many European 
countries where the prices for mineral oils are the same owing 
to the higheduty which has to be paid. But navigation on the 
main streams would be independent of this increase in price, 
as the vessels could take any amount of fuel on board at the 
beginning of their voyage, to be sufficient for the journey to 
and fro. 

As already stated, the large vessels on the main rivers can 
give to the ships in the interior their surplus fuel; thus cheap 
navigation can be carried on along the rivers furthest in the 
interior. From this it follows that, where there are rivers in 
the Colonies, motor navigation ought to be started first, and 
thus the very expensive construction of railway lines will be 
obviated. Important districts without rivers would get small 
railways to connect them, and the locomotives can also be 
driven by Diesel engines. 

The construction of the colonial Diesel engine ought to be ax 
simple as possible, and only very few patterns of cylinders and 
other parts ought to be built, so that it would be possible to 
exchange and replace single parts easily ; larger units ought to 
be set together by adding two, three, four and more cylinders. 
The engine working with many cylinders is not a drawback, 
but a good feature, because the engine can continue working 





even if one cylinder stops ; another feature connected with the 
| simplicity of construction is that only very few spare parts are 
| required, and that the same spare parts can be used for all the 
| cylinders. These spare parts can be stocked all over the Colony 
| and would prove to be very useful if all the Diesel engines in 
| one district were of the same pattern. This, however, can only 
| be considered when the Diesel engine has become well intro- 
| duced. The importance of the possibility of using vegetable 
| oils in the Diesel has already been discussed in the paper. 





LAUNCHES AND TRIAL TRIPS. 


| Mexicano, mail, passenger and cargo steamer: built by Sir 
| James Laing and Sons, Sunderland ; to the order of the Norway 
| Mexico Gulf Line, of Christiania, Norway ; dimensions, length 
| 360ft., breadth 50ft., depth 27ft.; engines, triple-expansion, 
24in., 40in., and 66in. by 45in. stroke, pressure 190 1b. per 
square inch; constructed by J. Dickinson and Sons, Limited. 
Sunderland ; average speed on four hours’ run, 15.2 knots per 
hour ; trial trip, February 17th. 

BrrMa, cargo ship; built by Swan, Hunterand Wigham Richard - 
son, Limited ; to the order of Messrs. Wm. Ruys and Zonen, of 
Rotterdam ; dimensions, length 400ft., breadth 504ft., depth 
30}ft.; to carry 7700 tons; engines, triple-expansion ; con- 
structed by Wallsend Slipway and Engineering, Company, 
Limited ; trial trip, March 14th. 

Dinorau, cargo steamer; built by William Doxford and 
Sons, Limited ; to the order of Messrs. M. W. Martinolich and 
Co., Lussinpiccolo, Austria; engines and boilers by Messrs. 
Doxford ; launch, March 16th. 

Rocxpoot, steel screw steamer; built by Ropner and Sons, 
Limited, Stockton-on-Tees ; dimensions, length 392}ft., breadth 
56ft., depth 263ft.; engines, triple-expansion; three steel 
| boilers 14ft. 9in. by llft. at 180 lb. per square inch ; launch, 

Monday, March 18th. 

ARABISTAN, steel screw steamer; built by Messrs. Wm. Gray 
and Co., Limited, West Hartlepoo! ; to the order of Messrs. 
F. C. Strick and Co., Limited, of Swansea and London: dimen- 
sions, length 412}ft., breadth 534ft., depth 29ft. 7jin.; engines, 
triple-expansion, 28in., 46in., and 77in. by 48in. stroke, pres- 
sure 180 1b. per square inch; constructed by Central Marine 
Engine Works ; launch, March 19th. 

NORMANTON, steel screw collier ; built by Sir Raylton Dixon and 
Co., Limited, Middlesbrough ; to the order of the Denaby and 
| Cadeby Main Collieries, Limited, London ; dimensions, length 
| 372ft., breadth 52ft., depth 26}ft.; to carry 7100 tons ; engines, 
triple-expansion, 25in., 40in., and 67in. by 45in. stroke: three 
boilers at 180 Ib. per square inch; constructed by George 
Clarke, Limited, Sunderland ; launch, March 20th. 

Luise Horn, screw steamer ; built by Craig, Taylor and Co., 
Limited, Stockton-on-Tees ; to the order of Mr. H. C. Horn, of 
Schleswig; dimensions, length 374ft., breadth 50ft., depth 
3lft. 4in.; to carry grain; engines, 25in., 4lin., and 68in. by 
45in. stroke, pressure 1801b. per square inch; constructed 
by Richardsons, Westgarth and Co., Limited, Middlesbrough ; 
launch, March 20th. 

H.M.S. FrrEDRAKE, fast ocean-going torpedo-boat destroyer ; 
built by Yarrow and Co., Glasgow; to the order of the Ad- 
miralty ; dimensions, 225ft. long by 25ft. Tin. beam, having 
contract speed of 32 knots; the propelling machinery consists 
of Parsons turbines driving two shafts, steam being supplied 
by three Yarrow water-tube boilers fitted for burning o1l fuel 
only ; launch, Tuesday, April 9th. 


| 








Funt-speED Trrat.—H.M.S. Attack, one of the special 
destroyers with superheaters, built for the British Admiralty 
by Yarrow and Co., Ld., of Glasgow, underwent a very successful 
official full-speed trial on Saturday, March 30th, on the Skel- 
morlie deep-water measured mile at the mouth of the Clyde, 
attaining a mean speed during a continuous run of eight hours 
of 30.6 knots, thus exceeding the contract speed of 28 knots by 
2.6 knots. The vessel is 240ft. long by 25ft. Tin. beam, 
and is propelled hy Brown-Curtis turbines driving twin screws. 
Steam is supplied by three Yarrow water-tube boilers fitted 
with the firm’s superheating and feed heating devices. 
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ELECTRICAL COAL BELTS AT PARKESTON 
QUAY. 

THE success of the electrically driven belts for delivering 
cargo coal to steamers which has been in operation for 
some time past at Hull docks was probably one reason 
for the decision of the Great Eastern Railway to adopt 
that system for the delivery of bunker coal to the railway 
and other steamers frequenting the port of Harwich, 
work in connection with which has now been put in hand. 
The preliminary operations consist in the driving of a 
large number of timber and cast iron screw foundation 
piles for the new coal shipping plant, which has been 
designed on somewhat novel lines by Mr. H. W. Firth, 
the electrical engineer to the Great Eastern Railwa 
and which is being supplied by Messrs. Spencer and Co., 
of Melksham. 

Up to the present time the arrangements for bunkering 


steamers at Parkeston have been of a rather primitive | 


character, the coal being loaded in lighters, which are 


brought round to the starboard side of the ships, the | «- 


coal being carried in baskets up ladders and delivered 
to the steamers solely by hand labour. For some time 


past the installation of a modern plant had been under | 
but certain special conditions had to be | 
it is necessary that bunkering | 


consideration, 
met. In the first place, 
and the taking in of cargo should proceed simultaneously, 
which ruled out any scheme for delivering coal by cranes. 


In the second place, the rise and fall of the tide had to | 


be provided for, and what perhaps was of even greater 
importance was that special precautions had to be taken 
to prevent damage by coal dust to the large tonnage of 
bacon, butter and other food stuffs coming inte the port. 
There was also the further condition that coal has to be 
delivered into shoots of only 2ft. diameter. The scheme 
finally adopted was that of electrically driven conveyor 
belts. Under the new-arrangement coal will be brought 
to the hopper site in trucks, lifted into the hopper, and thus | 
loaded upon the conveyor belts. 
belts, 2ft. 6in. wide, 
hopper to two other belts running at right angles, which 
in turn will deliver the coal to the shoots, swivelling arms 
being provided adjustable to the position of the ship 
and the condition of the tide. The total length of belting 
will be about 1000ft., and each belt will have a maximum 
loading capacity of 100 tons per hour; but in order to pro- 


vide, among other requirements, for the exigencies of 
trimming, automatic control will be arranged at the 


delivery end of the belts, giving a speed range in the de- 
livery of coal ranging from 30 to 100 tons per hour. 
Arrangements will also be made for the automatic weigh- 
ing of the coal delivered to the belts. This arrange- 
ment has made it necessary to carry the coal shoots in 
the Great Eastern Company’s steamers right through 
to the main deck, and the necessary alterations are now 
being carried out under the superintendence of Captain 
Coysh, the company’s marine superintendent. It is 
expected that the work will be completed by July next. 
The reopening of the Harwich Hotel has thrown an 
increased load upon the Parkeston power-house plant, 
to which additions have therefore been recently made. 
New motor generators, 60 kilovolt-ampéres, of British 
Thomson-Houston Company’s design, have been installed 
to transform current from 220 volts direct current to 
3000 volts three-phase 50 periods. The transformer 
plant has been supplied by the British Electrical Trans- 
former Company. There are some features of interest 
in the overhead transmission line which has been erected 
between the Parkeston power-house and Harwich station, 


s 


eables being laid from thence to the Harwich Hotel. The 
high-tension switch gear has been supplied by Messrs. 


Ferranti. 


FORTHCOMING ENGAGEMENTS. 


FRIDAY, APRIL 12rTuH. 

THe Juntor INstitcT1ION OF ENGINEERS.—39, Victoria- 
street, S.W. “ Railway Work in the Argentine,‘ Mr. G. J. 
Hartley. 8 p.m. 

Tre Institution or Civur. EN3tnerrs.—Great George- 
<treet. Westminster, S.W.—Students’ Meeting. Paper to be 
read :—‘*‘ Exminster Sewage Disposal Works,” Mr. Herbert 
G. Hoskings. 8 p.m. 

FRIDAY AND SATURDAY, APRIL 12rH anv 13TH. 

THe Royat Sanrrary Instirute.—Provincial Sessional | 
Meeting, Cardiff. The Meeting will be held in the Council 


Chamber, City Hall. Cardiff, when a Discussion will take place | 


on “ The Development of Cardiff Waterworks,” to be opened by 
Mr. C. H. Priestley, Waterworks Engineer, Cardiff. 5 p.m. 
Saturday :—Visit to Cardiff Reservoir in the Taff Fawr Valley, 
Breconshire. 9.15 a.m., train will leave Cardiff (Rhymney 
Station) for Merthyr : leave Merthyr at 10.40 a.m. for Cefn-Coed. 
and from there to Llwynon Reservoir, now under construction. 
2 p.m.. leave Llwynon Reservoir for Cantreff Reservoir, and then 
drive to Beacons Reservoir, situated at the foot of the Brecon- 
shire Beacons, and visit the Balancing Keservoir at Cefn-Coed. 
SATURDAY, 


APRIL 13rn. 


THe NortH oF ENGLAND INSTITUTE OF MINING AND MECHA- 
NICAL ENGINEERS.—Wood Memorial Hall, Newcastle-on-Tyne. 
The following papers will be open for discussion :—‘‘ The 


Microscopical Examination of Coal, and its Use in Determining 
the Inflammable Constituents present therein,’ Mr. James 
Lomax : Reduction, Control and Collection of Coal Dust in 
Mines,” Mr. Sam Mavor; * Miners’ Baths,’ Messrs H_  F. 
Bulman and W. B. Wilson. 2 p.m. 


MONDAY, 
Tue INstirutTioN OF MECHANICAL 


SEcTION.—Storey’s Gate, Westminster. 
held at 8 p.m. 


APRIL 


ENGINEERS : 
A meeting 


l5rH. 


GRADUATES’ 
will he 


INSTITUTION OF 
James’ Park, S.W 


“Steam Tractors ” 


THE 
Gate. St. 
Paper on 
8 p.m. 


MECHANICAL ENGINEERS.—-Storey’s 
A Graduates’ meeting, at which a 
will be read by Mr. F. Burge. 


CLEVELAND INsTITUTION OF ENGINEERS —The Hall of the 
Cleveland Literary and P. hilosophical Society, Corporation- road, 
Middlesbrough. Paper on “ The Diesel Oil Engine,’’ Mr. W. T. 


There will be two main | 
which will carry the coal from the | 


Batho, London. Discussion on above. 7.30 p.m. 
AERONAUTICAL SocrETY oF GREAT Britain —The Royal | 
Society of Arts, John-street, Adelphi, W.C  ‘ Aeroplane | 


Stability, 


with a description of a new Gyroscopic Apparatus, 


x} 


| 








- 





| Mr. T. W. K. Clarke. 830 p.m. Illustrated with practical | 
| demonstration of apparatus. | 
| 

TUESDAY, APRIL l6rH. 

| Tre Ramway Cius.—92, Victoria-street, SW.“ Engines | 
| of the London and North-Western Railway,” Mr. J. Shearman. 


ENGINEERS : MANCHESTER 
ical Laboratory), Man- 
Train Movements,”’ Mr. 


THE INSTITUTION OF ELECTRICAL 
Loca. SECTION. The University (Phy 
chester. ‘* The Mechanies of Electric 
J. W. Carter. 7.30 pm. 

THe ILLUMINATING ENGINEERING Society.—Royal Society 
of Arts, John-street, Adelphi, London. “ Lighting of Private 
Houses by Gas and Electricity,’ *Mr. W. H. Y. Webber and Mr. 
W. R. Rawlings. 8 p.m. 





| Tre Institution or Civit Encinrerers.-—Great George- 
| street, Westminster, S.W. Papers to be read : The Re- 
modelling and Equipment of Madras Harbour,” the Hon. Sir 


Francis J. E. Spring; “ The Alteration in the Form of Madras 


Harbour,” Mr. Hugh Henry Gordon Mitchel!. 8 p.im. 
WEDNESDAY, APRIL lirn. 
Royat Society or Arrts.--John-street, Adelphi, W.C. 
Municipal Chemistry,” Mr. John H. Coste. 8 p.m. 
THe InstiruTion oF Civit ENGINEERS.—Students Visit | 


to the Constructional Steel Works of Messrs. Joseph Westwood | 


and Co., Napier Yard, Millwall. 

Crystal PaLtacE ScHooL or Practical ENGINEERING. 
South Tower, Crystal Palace. Award of Certificates by Rear- 

| Admiral Gordon Wilson Moore, C.V.O. 12 noon. 

Tse Junior InstTITUTION OF ENGINEERS.—At the Institu- 
tion of Electrical Engineers, Victoria Embankment, W.C. 
‘Dynamo Design,’”’ Mr. E Kilburn Scott. 8 p.m. 

Royat MeETEoROLOGICAL Society.—Institution of Civil 
Engineers, Great George-street, S.W.  “‘ Report on the Pheno- 
logical Observations for 1911,’° Messrs. J. E. Clark and R. H. 
Hooker; ‘* A Method of Summarising Anemograms,’” Messrs. 


R. G. K. Lempfert and W. 
THURSDAY, APRIL 
Tue LNstITUTION OF MECHANICAL ENGINEERS. 

| Dinner at Hotel Cecil. 
IpswicH ENGINEERING SocirEety.—The Museum, High-street, 
Ipswich. ‘“* Heating,” Mr. A Cocksedge. 8 p.m. 
THE Roya Institution OF GREAT BRITAIN. 


Braby. 7.30 p.m. 


ISTH. 


Anniversary 


Albemarle- 


street, Piccadilly, W. “‘ Synthetic Ammonia and Nitric Acid 
from the Atmosphere,’ Lecture I., Professor A. W. Crossley, 
F.R.S. 3 p.m. 

THe InstiruTioN or ELectricaL ENGINEERS.—- Victoria 
Embankment, WC. Adjourned discussion on ** The Causes 
Preventing the more General Use of Electricity for Domestic 
Purposes.” 8 p.m. 

FRIDAY, APRIL 19rH. 


THe Junior INsTITUTION OF ENGINEERS.—39, Victoria- 
street. S.W. ‘‘ Engineer Handbooks and Registration,’’ Mr. 
S. Bylander. 8 p.m 

RoyaL INSTITU ‘TION OF Great Britain.-—Albemarle-street, 
Piccadilly, ‘Electricity Supply: Past, Present and 
Future,” Mr. A. A. (¢ ‘ampbell Swinton. 9% p.m. 


THE INsTITUTION OF CIvIL ENGINEERS.—Great George-street, 


S.W. The twentieth “James Forrest” Lecture. “ Aerial 
Flight,” Mr. H R. A. Mallock, F.R.S. 9 p.m. 
Tue InstrruTION oF MECHANICAL ENGINEERS.—Storey’s 


Gate, St. James’s Park, London, S.W. ‘ Tenth Report to the 
Alloys Research Committee: On the Alloys of Aluminium 
and Zinc ” —_ a shoit appendix on a Ternary Alloy of Alumi- 
nium with Zine and Copper), Dr. Walter Rosenhain and Mr. 
8. L. Archbutt. of the National Physical Laboratory, Teddington. 
8 p.m. 


SATURDAY, APRIL 
STEPHENSON Socrety.—Visit to 
London, Brighton and South Coast Railway. 
at Battersea Park Station, 3.15 p.m. 
TUESDAY, APRIL 
THe Farapay Socrety.—-Institution of Electrical Engineers, 
Victoria Embankment, W.C. The next meeting of the Faraday 
Society will take the form of a general discussion on ** Magnetic 
Properties of Alloys.’”’ The meeting will be open to members of 
the Institution of Electrical Engineers, of the Physical Society 
of London, and of the Institute of Metals. Sir Robert Hadfield, 
F.R.S, will preside over the discussion. Professor E. Wedekind 
will read a paper on “ The Dependence of Magnetisation on 
Valency in Chemical Compounds ;’’ Dr. Alexander D. Ross and 
Dr. J. G. Gray will read papers on ** The Magnetic Properties 
of a Variety of Special Steels at Low Temperatures,’ and on 
** The Heusler Alloys.’’ The following papers will be communi- 
cated :—‘‘ The Equipment of the Magnetic Laboratory of the 
Physikalisch-Technische Reichsanstalt, Charlottenburg,” by 
| Geheimrat Dr. E. Gumlich ; *‘ The Nature of the Heusler Alloys” 
—‘ The Physical Aspect,” by Dr. E. Take, “ The Chemical 
Aspect,” by Dr. F. Heusler; ‘ Variation of Ferromagnetic 
Properties of the Heusler Alloys with Composition and Heat 
Treatment,” by Professor A. A. Knowlton; ** The Relations 
between the Mechanical Hardness and the Retentivity and 
| Permeability of Ferro-Alloys,’’ by Professor C. F. Burgess and 
Mr. James Aston. The subject will then be open for general 


20TH. 


Battersea Kunning Sheds, 
Members meet 


23RD. 


discussion. 8 pm. 
WEDNESDAY, APRIL 241. 
THe EecrricaL TRADES BENEVOLENT INSTITUTION. - 
Annual Festival Dinner at the Hotel Cecil. Mr. F. Z. de 
| Ferranti will preside. 7.30 p.m. Tickets 10s. 6d. each (exclu- 


sive of wine). 
FRIDAY, APRIL 


PuHysicaL Society or Lonpon.— Imperial College of Science, 
Imperial Institute-road, South Kensington. 45 p.m. 


267TH. 


Tue Junior INstTiITuTION OF ENGINEERS.—39, Victoria- 
street, S.W. ‘ Aluminium for Electrical Purposes,” Mr. 8. M. 
Hills. 8 p.m. 


SATURDAY, APRIL 
Tue INstTITUTION OF AUTOMOBILE ENGINEERS : 


27TH. 
GRADUATES 


SEcTION.— Visit to Phoenix Motors, Limited, Letchworth. 
! THe Juntor InstiruTion or ENGINEERS.—Visit to the 
the Polytechnic, Regent-street, 


at eg Laboratories of 
W. 3p.m. 
THURSDAY, MAY 23rp, Tro WEDNESDAY, MAY 
Tue INstrruTE oF MUNICIPAL AND CouNTY ENGINEERS.— 
Visit to Paris, Whitsuntide, 1912. Leave Victoria 10 a.m. 
Thursday, May 23rd. 


29TH. 








A SOMERSETSHIRE ENGINEERING Works.—We are informed 
that the hand moulding machine for making belt pulleys which 
we described last week in connection with our account of Messrs. 
Petters’ works at Yeovil, was made by the London Emery 
Works Company, Tottenham, London, N. The machine is made 
in four sizes to produce pulleys from 4in. to 5ft. in diameter. 


on | 





| current. 


| has 
| describes domestic electrical appliances, 


This firm’s price list of direct-current motors has reac! 


| made. 
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CATALOGUES. 


Basserr, Lowker, Limited 112, High Holborn, 
firm’s model ship catalogue has reached us. 

HEAP AND Co., Perseverance Works, Paradise-street, By). 
A circular dealing with ordinary and self-lubric cating ‘Shin: 
blocks has reached us. 


WC. 


"his 


ner 


METALLIC joints and metallic pump valves of all descri; 
are dealt with in a catalogue forwarded to us by the M 
Manufacturing Company, Limited, of Ardrossan, near (| 

THe GuLoBe Exectric Company, Limited, 11, Farri: 
avenue, London, E.C.—This is a circular having ret. 
to the Globe standard flame are lamp for direct and alter; 


Obs 
llic 
w, 
ne 
ce 


ing 


Lancashire, 
which 
such 


FeRRANTI- LimiteD, Hollingwood, 
sent us an attractive catalogue, 


Thi 
illustrate 
as electr 


nm 
ind 
flat 
heaters, &c. 

Company. Park-street, 


irons, electric stoves, 


Union ELecrric Southwark, 
It gives prices and particulars of motors ranging in siz, 
} to 50 horse-power, snd for various pressures and speed 

ALFRED HERBERT, Limited, Coventry. —‘* Studs” is t} 
of a new pamphlet issued by this firm. It deals yw 
automatic stud machine with a sliding turret for the | 
tion of turned studs, using the firm’s patented steady bx 
and Coventry self-opening die head. : 

B. R. Rowianp anp Co., Limited, Reddish, near Manclh:. 

Catalogue No. 20—Electrically Driven Grinding Mac} 
The machines described in this pamphlet are driven by « 
motors. They include universal grinding and combine 
and periphery wheel grinding machines, and a double tool ¢ 
There are also indirectly driven machines and lathe yr 
attachments. 

Hick, HARGREAVES AND Co., Limited, Soho Iroi 
Bolton.—-An interesting catalogue having reference 
Hick-Diesel oil engine has reached us. The principle on 
this engine operates is clearly described, and many int 
particulars concerning the construction of the engine are 
The catalogue will undoubtedly appeal to all interested in 
nal combustion engines. 

RicHARD KLINGER 
‘Engineering Notes 
this firm. It is an interesting 
topies are discussed. There 


title 
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tool 
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ery. 
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and Co, 66, Fenchurch-street, | 
is the title of a booklet to hand from 

zy little publication in which current 
are also some short articles entitled 


** Representative Colonial Houses,’ ‘* Then and Now,” © (Coal 
Mines and the New Act,” “* An Aid to Advertising,” “ Rational 
Utilisation of Exhaust Steam,” &c. A word or two also 
said about packing. 

* Liguip Fvet ” is the title of a pamphlet sent to u the 
British Petroleum Company, Limited, of 22, Fenchurch.-street 
All who are in any way interested in this class of fuel, either for 


raising steam or for other purposes, will find that this pamphlet 


supplies a great deal of useful information concerning results 
obtained and different methods of using such fuel. Perhaps 
it is scarcely necessary to say that the pamphlet has reference 
to the use of liquid fuel in internal combustion engines. 

THE WoLSELEY SHEEP SHEARING MACHINE CoMPANY, Limited, 
Sydney Works, Alma-street, Birmingham.—This is a_ little 


pamphlet which illustrates and describes some electric motors 
specially designed for sheep shearing and horse clipping.  Port- 
able electric generating plant designed for operating these ni 
are also illustrated and described. Among other things the cata- 
— has reference to electric sharpening machines, the Wols« 
ley—Brewerton starter, dynamos, controlling switchboards, &c. 

Tue HorsFatt Destructor Company, Limited, 17, Victoria- 
street, Westminster, S.W.—This is a well illustrated catalogue 
having reference to agricultural machinery. Among other 
things, it deals with thrashing machines of various types, an 
improved sack lifting barrow, improved lifting jacks, maize 
shellers, Hornsby patented straw trussers, portable engines 
traction engines for agricultural and general purposes, traction 


»tors 


wagons, sleeping vans, water-carts, portable circular saw 
benches, &c. 

ANDRE CITRVEN AND Co., 27, Queen Victoria-street, London. 
E.C.—A neat little booklet to hand from this firm illustrates 
Citroén gears at work in connection with various classes of 
service. A fcotnote below each illustration gives the horse- 
power transmitted, the gear ratio and the efficiency. The 


publication shows that these gears are employed in conjunction 
with a large variety of machines. Among many other iliustra- 
tions there is one Showing Citroén gears used for the purpose 
of reducing the speed of a Belliss engine. 


De 
Regent-street, 


Dion Bovrtron, Limited, 10, Great Marlborough-street, 
London, W.-—An excellently got up publication 
is to hand from this firm. It deals, among other things, with 
the works of the company, the quality of the material used, 
facilities to purchasers, the distinctive features of the De Dion 
Bouton engines, and various parts of the cars, licences and 
taxes, coachwork, lighting, marine and power installations, &c. 
The publication is considerably more than an ordinary catalogue, 
and we do not doubt that it will prove of interest to motorist-. 


Jubilee Works, Ovenden, Halifax. 

-‘* Modern Machine Tools” is the title of a well-got-up cata 
logue which has been forwarded to us by this firm. It describe= 
and illustrates high-speed !athes designed for high-speed steel. 
It is stated in the introduction that simplicity in design in all 
details has been kept in view throughout. A clear and concise 
general specification is given relating to these lathes, and 
following this various designs are illustrated. The latter part 
of the catalogue deals with Anglo-American lathes. Leading 
dimensions are given in every case. 

Sir W. G. ARMSTRONG, WHITWORTH AND Co., Limited, Open- 
shaw, Manchester..-A pamphlet on “‘ The Treatment of Higl- 
speed Steel ” issued by this firm has been compiled particularly 
for the benefit of users of the brands made at Openshaw, name ‘ly, 

Premier, T.Y.R.,” high-speed, and the “*A.W- 
high-speed and carbon ‘tool steels. The first is for cutting the 
harder qualities of cast iron and steel at the highest speeds 
with prolonged lasting powers—a speciality for milling cutters. 
The second is specially suitable for hard metals, railway and 
tramway tires, and the third for turning, drilling, milling, and 
planing at high speeds. Illustrations and particulars are also 
given of muffle furnaces for hardening small milling cutters- 
tempering baths, and circular furnaces for large milling cutter-. 


Tuomas C. Fawcett, Limited, Leeds.—‘ The Briquetting 
of Fine Iron Ores ” is the title of a catalogue sent to us by this 
firm. It is pointed out in the first part of the catalogue that 
the growing scarcity of lump iron ore is compelling blast furnace 
managers to look upon natural fine ores, residues from pytites, 
&c., as @ source from which to make iron. The use of these in 
their natural state is attended with many difficulties, some of 
which are :—The blast furnace is apt to choke up, so preventing 
a free passage of the gases, and thus reducing the output of iron 
and gases. As engines driven by the gases from the furnaces 
are now generally used, it is essential that the gases should 
be kept as free from dust as poss.ble. The use of fine ore~ 
however, and in some instances stronger blast, does not conduce ‘ 
to this. Some of the fine ores contain a large percentage of 
sulphur, which has a detrimental effect on the quality of iron 
These disadvantages, it is maintained, are overcome 
by briquetting and calcining the fine ores. A description of 
the briquetting process is given, and the firm’s patented briquet- 
‘ing machines are also illustrated and described. 


James WHITELEY, Limited, 
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HE IRON, COAL, AND GENERAL TRADES 
( BIRMINGHAM, WOLVERHAMPTON, AND 
QyHER DISTRICTS. 

(From our own Correspondent.) 
position and Prospects. 











Electrical Engineers has been formed and will shortly meet 
to consider the scope of such a club and ways and means for its 
formation. As these two bodies may be said to represent 
fairly accurately the local engineering interests the results 


| of its deliberations on the subject will have much weight. 


Now that the Easter holidays are over, the various | 


are reopening, but supplies of fuel are still only partial. 
11 is in large demand, but is comparatively scarce, and 
ors are asking very high prices. The mills and forges are 
ly getting to work, but are hampered by want of adequate 
ties of erude iron. The home and foreign demand for bars 
weets is greater than can be met, and the quotations of 
are increasing. ‘The quarterly meeting has been post- 


wo! 
Pig 
pro 
gr 
que 
ana 
mit 
pol - : 
will be more convenient for those who attend from a 


di ice. 


Pig Iron. 

A pig iron shortage, accompanied by drastic advances, is the 
ling characteristic of crude metal for the moment. The 
bla 1 furnaces cannot yet get adequate supplies of fuel, and they 
jo inundated with orders, and are putting up quotations 
: daily in order to protect themselves. Some of to-day’s 


» more; common Staffordshire forge iron having gone up 
33s. to 60s., Staffordshire part-mines from 55s. to 62s., and 


until the 18th inst., when it is hoped that the train | 


tions are an advance of 7s, or even 9s. upon a week back or | 


Sewage Works for St. Anne’s-on-the-Sea. 

It is reported that the owners of the Clifton estate 
at St. Anne’s have withdrawn their opposition to the sewerage 
scheme proposed by the St. Anne’s Urban District Council. 
The scheme was prepared by Mr. C. J. Lomax, Manchester, 
and has been placed before the Local Government Board with 
the object of obtaining a loan of £14,020 to cover the cost of 
— new sewers and providing the necessary pumping 
plant. 


Prevention of Colliery Explosions. 


A few weeks ago in this column I mentioned the chief | 


features of the remarkable proposals nade by Dr. John Harger 
to prevent explosions in coal mines. These were made in a 
paper by Dr. Harger, read before the Manchester Geological 
and Mining Society, and have caused a considerable sensation. 
At a meeting of this Society held in Manchester on Tuesday, 
the subject was again brought up for discussion. Dr. Harger 
maintains that by reducing the amount of oxygen in the atmos- 
phere of a mine from 21 per cent. to 20 or 194 per cent., and 
adding } per cent. of carbon dioxide, the possibility of explo- 
sions is reduced. With regard to lighting, the author said that 


| acetylene continues to give a fair light with 12 per cent. of 


N ampton grey forge from 54s. 6d. to 62s. and 62s. 6d.* Con- 
surmersare buying as little as possible at such figures, but supplies 
they must have somehow to keep the finished ironworks going. 
Onv {the chief causes of these heavy rises in pig iron is the increase 
in blast furnace coke, which is about 5s. per ton dearer than a | 
week or ten days ago, whilst foundry coke has increased since the | 
strike began by about 15s., making some descriptions 35s. to | 


{0-., delivered Staffordshire. 


Manufactured Iron. 

Bars are in good request, but it will be some time before 
uflicient supplies are forthcoming to meet consumers’ needs. 
Marked bars are quoted £8, and common bars £7 5s. to £7 10s. 
or £7 15s.; with galvanised sheets £11 10s. to £11 15s. The 
quantity of galvanised sheets exported during March was 55,186 
tons as compared with 58,927 tons for the same period last year. 
lhe value of the shipments during the month was £705,177 as 
against £736,935 in 1911. For the three months of the year the 
24,933 as compared with £1,988,056 for the same 

period last year, or a substantial increase. 





Steel Active. 

There is a brisk inquiry for steel, which cannot be over- 
taken by supply for some weeks. Production has been re-started 
and the leeway will be made up as soon as practicable, but 
<upplies may be expected to be short and quotations high for 
some time to come. Makers are still quoting the advance of 5s. 
per ton on bars, angles, and other sorts, for certain specifications, 
making the basis for steel bars £7 10s. per ton. 


Proposed New Severn Bridge. 

A petition from residents of Highby and district has 
been presented to the Cloebury Mortimer District Council and 
forwarded to the Salop County Council, asking for a public bridge 
across the Severn to connect the parishes of Alveley and Highley, 
and so open up a growing district to places on the east side of the 
river. Highley is about half-way between Bridgenorth and 

Jewdley. 


NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, Thursday. 
Holiday Effects. 

BustnEss on the Iron Exchange, such as it was, was 
resumed on Tuesday, when there was a fairly good attendance. 
Prices of pig iron ruled higher generally, but most makers 
withdrew quotations until the settlement of the coal strike. 
Meantime it is safe to predict that it will be some time before 
we see cheap iron again. English billets were about 5s. per ton 
higher. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 59s. 6d.; Staf- 
fordshire, 59s. 6d.; Derbyshire, 62s. Seotch: Gartsherrie, 
68s.; Glengarnock, 65s. (makers’ price, 65s. 6d.); Eglinton, 
tds, to 64s, 6d., delivered Manchester. Delivered Heysham : 
Gartsherrie, 66s.; Glengarnock, 63s. (makers’ price, 63s. 6d.) ; 
Eglinton, 62s. to 62s. 6d. Delivered Preston: Gartsherrie, 
i7s.; Glengarnock, 64s. (makers’ price, 64s. 6d.); Eglinton, 
63s. to 63s. 6d. Finished iron: Bars, £7 15s.; hoops, £7 12s. 6d.; 
sheets, £9, Steel: Bars, £7 5s. to £7 15s.; Lancashire hoops, 
‘7 12s. 6d.; Staffordshire ditto, £7 17s. 6d.; sheets, £8 10s. 
to £8 15s.; boiler plates, £8 5s. to £8 10s.; plates for tank, 
girder and bridge work. £7 15s. to £8; English billets, £5 15s. 


to £6; foreign ditto, £5 7s. 6d. to £5 10s.; cold drawn steel, 
£10 to £10 10s. Copper: Sheets, £86; tough ingot, £75 10s. 
to £76; best selected, £76 to £76 10s. per ton. Copper tubes, 


10}d.; brass tubes, 83d.; condenser, 9}d.; brazed brass tubes, 
10d.; rolled brass, 8d.; brass wire, 8d.: brass turning rods, 
8d. to 8}d.; yellow metal, 7}d. per Ib. Sheet lead, £20 per ton. 
English tin ingots, £204 per ton. 


The Lancashire Coal Trade. 
Transactions were still on the small side. Prices, 
however, had a downward tendency, although there was little 
change to report. 


The Engineering Trades. 

There will be nothing approaching a general resump- 
ton of operations by the engineering works of this district 
until next week. The masters have very wisely taken advantage 
of the Easter holidays and the shortage of fuel and raw materials 
and closed down for an extended period. Work in the local 
collieries is not being resumed as generally as could be wished. 
In the Leigh and Tyldesley areas the president of the Lanca- 
hire and Cheshire Federation has advised the men not to re- 
commence work until the minimum rates have been fixed by 
the District Wage Board. Unfortunately, the advice is being 
acted upon by several thousands of men to the detriment of the 
Lancashire trade in general. At a meeting of the men held 
in Manchester on Tuesday night it was decided to press for a 
‘minimum of 7s, per day, with free tools, lights and explosives. 


Maryport Harbour. 

The Maryport Harbour Commissioners have received 
‘ report from Mr. Sandeman on the repairs needed to the 
Senhouse Dock, the wall of which has suffered material damage 
‘long the foundations. The cost of the repairs is estimated 
at £4000, and the work will necessitate the building of a coffer- 
dam. This is the largest dock on the Cumberland coast, and 
permission to spend the money will have to be sought from the 
Court of Chancery. : 


Proposed Engineers’ Club for Manchester. 


: The proposal to form an engineers’ club in Manchester 
continues to grow in favour, and J am glad to see that a small 
Joint committee of members of the Manchester Association 
of Engineers and the Manchester Section of the Institution of 


oxygen. and will not be extinguished until 94 per cent. is reached. 
He said that such a lamp would also act as a guide to the per- 
centage of oxygen present. There was a long discussion on the 
paper. 


BARROW-IN-FURNESS, Thursday. 


Hematites. 
The position of the hematite pig iron trade of the 


northern part of Lancashire, and also South Cumberland, is 
| still without change, though, of course, the outlook is again 





promising, for before long there will be a renewal of industrial 
activity throughout the district. Makers, however, await 
such time as regular deliveries of coke and other material can 
be relied upon, and by the end of this week some idea will be 
formed as to when the furnaces will again be put into blast. 
There has been a renewal in the inquiries for iron, but not much 
business is being done. i 


In the warrant market there is no activity. The 
The market was closed for a 


net f.o.b. 
cash price ix about 67s. per ton. 
few days. 


Iron Ore. 

Iron ore is again being inquired after, but there is no 
increase in the activity, and most of the mines are still on short 
time. At others full time has been worked all through, but these 
mines are few, and have been well placed as regards fuel, timber 
having been largely used from the workings. Prices are firm, 
with good average sorts at 15s. and best sorts up to 24s. 6d. 
per ton net at mines. Spanish ores are at 22s. 6d. per ton, 
delivered, but no-ore has come to hand for a few weeks. 


Steel. 

The steel trade is awaiting a resumption of activity 
in the iron trade, which will supply the iron for conversion. 
At present good orders are held for rails, with fair contracts 
in some of the smaller departments, and there is every prospect 
of the reopening of the demand for steel shipbuilding material. 
Local requirements were never so heavy. 


Shipbuilding ani Engineering. 

These trades are as busy as they can possibly be. 
Warship work is occupying most of the attention of both builders 
and enginéers, but a huge floating dock is being built at Barrow 
for Canada, and will shortly be placed in the water. It is 
reported that Vickers are to build a protected cruiser to be 
named the Birmingham. 


Fuel. 

There is a full demand for all sorts of fuel, but supplies 
are still slack in coming to hand, although bigger deliveries are 
promised for this week-end for both trade and domestic purposes. 
Prices are still high. 


Shipping. 
The shipping trade has been almost at a standstill 
during the past two weeks so far as the Port of Barrow is con- 
cerned. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

Turis lias been a holiday week in the iron and steel trades 
partly through enforced idleness, owing to the lack of fuel, 
and partly owing to the usual Easter stoppage for stocktaking, 
repairs, &c. Up to the time of writing very few collieries in the 
South Yorkshire end North Derbyshire districts have resumed, 
but the men have “signed on” in fair numbers, and next 
week should see all the pits at work again. It is satisfactory 
to be able to announce ea settlement of the trouble with the 
surfacemen, which threatened to prevent any resumption of 
work by the colliers. At a meeting on Tuesday the South 
Yorkshire Coalowners’ Association and the men’s representatives 
were able to effect a provisional agreement, it being announced 
that ‘‘ the owners had given certain pledges in writing in refer- 
ence to dealing with surfacemen’s wages and hours and the scale 
for lads, &e.”” On this the surfacemen are going back to work. 
An agreement was also come to as regards the same question 
in Derbyshire. There is thus no obstacle now in the way 
of a general resumption of work, despite a good deal of very 
openly expressed dissatisfaction among the men with the way 
the strike has been handled by their leaders. Very few of the 
steel works «are opening this week, but it is expected that an 
early start will be made next week, as a fair amount of coal 
should be delivered by then. At the same time, coal will pro- 
bably be very searce for the rest of the month, and no great 
quantity will be available for the open market, owing to the 
heavy calls on contract account. Most manufacturers have 
contracts for fuel supply, deliveries under which will be resumed 
immediately coal is raised. Colliery quotations are still with- 
drawn, and those with contracts are now making urgent demands 
for full supplies, whilst the railways will require a heavy tonnage 
delivered immediately before they can recommence the normal 
working of the coal traffic. Nominal prices for coal are thus 
not likely to move much for a few days, and new business will be 
a matter largely for private negotiation. 


The Steel Trade. 

Business has, of course, been at a standstill, but manu- 
facturers possess a lot of work on hand, and are very anxious 
for an early restart. Full time will be worked in all branches 
as soon as the coal supply permits, in order to overtake arrears, 
and this will help to keep costs of production down. 
in the hands of merchants and shippers have been seriously 
depleted during the month, and the extra demands from this 
quarter, together with the well-filled order books already on 
hand, ensure for iron and steel firms a very brisk time for several 


Prices are a shade harder, and mixed | 
numbers of Bessemer iron are being quoted at 68s. 6d. per ton | 


Stocks | 


months to come. Prices are very much firmer, and are expected 
to go higher for all classes of materials. 


Pig Iron. 

Inquiries amongst sellers of Lincolnshire and Derby- 
| shire pig iron show that the supply of iron will be restricted 
for a-week or two. Makers are not willing to give quotations. 
They will have, indeed, practically none to sell, owing to the 
heavy demands on contract account, and are not ready to 
commit themselves for fresh business. On the other hand, 
sellers of East Coast hematite iron are asking 2s. 6d. per ton 
more, and West Coast 3s. more. The price of the former is now 
76s. net. A week ago some East Coast iron changed hands here 
| at 73s. 6d. net. The general attitude in the iron and steel 
| trades seems to be to await some definite indication as to how 
| prices of coal will rule. 


The Moulders’ Strike. 

The 1200 moulders employed in the local foundries 
have this week rejected the terms of settlement arrived at by 
their representatives. They object to a proposal establishing 
a board consisting of representatives of the moulders, core- 
makers, and employers, which should decide the allocation 
of work between coremakers and moulders in cases of dispute. 
The moulders’ point is that in the suggested constitution of the 
board they would be outvoted. The quarrel, as we pointed 
out when the strike began seven weeks ago, is really one between 
the coremakers and the moulders, the latter alleging that work 
is being done by the former which rightfully belongs to them 
(the moulders). 


The Lighter Trades. 
The coal strike did not seriously interfere with produc- 
| tion in the cutlery and plate trades, but business fell off owing 
to the general disorganisation, very few travellers being able 
to take up their customary journeys. Orders are now rather 
scarce in some directions. The exports of cutlery for March 
amounted to £62,000, against £70,367 a year ago. 














NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Pig Iron Trade. 

A REPORT altogether different in tone from those of 
the last few weeks must be given with respect to the iron and steel 
trades generally. The termination of the miners’ strike has 
put new life into the market, and it has been not a little 
excited during the last few days, consumers pressing strongly 
to buy, especially for forward delivery, as prices have gone up 
substantially, and promise to continue on the up grade. Quota- 
tions for Cleveland pig iron have not been so high since October, 
1909, as they are this week, and then they were only at the 
higher figure for two or three days. With that exception, 
sellers have not been able to secure as good a price for Cleveland 
No. 3 pig iron as was realised on Wednesday this week. There 
has, indeed, been a general upward movement in iron and steel 
prices. Steel plate and angle manufacturers on Wednesday 
advanced their prices 10s. per ton; iron ship plates were like- 
wise raised, and there were advances in other branches. When 
the strike commenced in the coal trade on March Ist Cleveland 
warrants were at 49s. 63d. cash buyers; this week they have 
reached 52s. 6d., a rise of close upon 3s. No. 3 Cleveland 
pig iron during the same time has risen from 50s. to 53s., and 
even at the latter figure producers are by no means anxious 
to sell, especially when they are called upon to pay 20s. per ton 
for their coke, against 17s., the price which ruled at the com- 
mencement of the strike. The outcome of the latter so far as 
pig iron is concerned has been a general rise of 3s. per ton, 
and this has brought up the rates to higher figures than have 
been reported for quite two and a-half years. No. 1 Cleveland 
pig iron for early delivery has been raised to 57s. per ton, Nos. 4 
foundry and 4 forge to 52s. 6d., and mottled and white to 52s. 3d , 
all for early delivery. The makers of East Coast hematite pig 
iron have followed the general example, and whereas they were 
quoting 66s. for mixed numbers at the commencement of the 
strike, and 66s. 6d. last week, they have this week done business 
at 67s., 68s., and even 68s. 3d. for the current month’s delivery, 
with 70s. for delivery in the second half of the year. It is not 
likely that producers will be able to supply any considerable 
quantity of pig iron for delivery this month, because it will be 
| late in the month before the furnaces can get fairly to work, 
| and the stock in Connal’s stores will be drawn upon even more 
| heavily than during the past month. 
| Realised Price of Cleveland Pig Iron. 
| The public accountants appointed under the wages 

sliding scale arrangement have ascertained from the books of 

the ironmasters that the average net price realised by the 
latter for the No 3. Cleveland pig iron which they delivered 
during the first quarter of this year was 48s. 4.l6d. per ton, 
an advance of 11.55d. on the average for the previous quarter, 
and this gives the men at the blast furnaces an advance .of 
| 1} per cent. for the second quarter, while the rates for the carriage 
of ironmaking materials over the North-Eastern Railway 
will be advanced 1 per cent. The net average price for the last 
quarter of 1911 was 47s. 4.61d. per ton, and that was the lowest 
figure that had been reported since 1905, while the wages for 
the past quarter, in consequence, were the lowest that have been 
paid for nearly seven years. In this connection it may be 
stated that against a realised rate for the first quarter of 
48s. 4. 16d. the quoted rate was 50s. 2. 84d. per ton, and the men 
will get the benefit of that higher quoted rate next quarter. 
In January the average quoted price was 50s. 0.37d., in February 
49s. 5.5d., and in March 5ls. 2.66d. per ton, but in the latter 
half of March 52s. was the average quotation. The average 
realised price last quarter was higher than since the second 
quarter of last year, and compared with 49s. 6.88d. per ton 
for the first quarter of 1911]. 








Some Effects of the Miners’ Strike. 

A return issued by the Middlesbrough Chamber of 
Commerce for the first quarter of the year shows in a concrete 
form how seriously the trade of Teesside has suffered through 
the late national strike of the miners. At the end of the quarter 
every firm of ironmasters but two had to report that the number 
| of furnaces in operation at their works was nil, a circumstance 

almost without precedent. Bolekow, Vaughan and Co. reported 
that they had four in blast (two at Southbank and two at their 
Middlesbrough Works), and Gjers, Mills and Co. reported two in 
operation at their Ayresome Ironworks. Only once before has 
there been such a state of affairs—in 1892, when the Durham 
miners’ strike caused the damping down of all but three of the 
furnaces, these three being at Gjers, Mills and Co.’s Ayresome 
Ironworks. At January Ist there were 53 furnaces in operation 
at Middlesbrough out of 79 built ; at March 31st only 6. The 
| output of pig iron, which was estimated at 420,000 tons for the 
| quarter, was 130,000 tons less than in the previous quarter, and 
; 180,000 tons, or 30 per cent. less than in the first quarter of last 
| year. Connal’s stock of Cleveland pig iron was depleted during 
| the quarter to the extent of 74,756 tons, of which 52,411 tons 
| were reported in March alone. In the corresponding three months 
| of last year there was an increase of 55,167 tons in Connal’s 
stocks. But, strange to say, while the production of pig iron was 
almost suspended during March the exports during the quarter 
reached 306,417 tons, against 242,615 tons in the corresponding 
period of last year, the improvement being due to the much 
larger foreign demands. Also it is curious to note that while the 
finished iron and steel works were closed for fully one-third of the 
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quarter the exports for the three*months reached 174,915 tons, 
of which 63,010 tons were shipped,In}!March, when none was being 
made. The imports of foreign iron ore were more than kept up, 
though as the furnaces were idle there was very little consumed. 
No less than 121,999 tons were received in March, and for the 
quarter 495,213 tons, against 354,197 tons in the last quarter of 
1911. 


Manufactured Iron and Steel. 

The demand for manufacturéd iron and steel has 
become exceedingly pressing, now that consumers are likely soon 
to be able to get coal to carry on their works, but the rolling mill 
proprietors are so full of specifications that they will not be in a 
position to satisfy the pressing demands. They therefore feel 
justified in advancing their quotations substantially. Thus the 
steel plate and angle manufacturers of this district on Wednesday 
had a meeting and decided to advance their quotations 10s. per 
ton, a larger single advance than has been known for years, and 
they further resolved to ask other districts to follow the example, 
which it is likely they will do, in Scotland at any rate, for the 
manufacturers are in much the same position as the North of 
England producers. The price of steel ship plates is now £7 lds. 
per ton—a higher figure than has been reported for 11} years, viz., 
since October, 1900. Steel ship angles are up to £7 7s. 6d., and 
iron ship plates to £7 10s.; all these are delivered at the shipyards 
on the North-East coast, and are less 2} per cent., with a rebate of 
ds. per ton where the consumer buys his materials from the 
associated firms alone. Last week the bar iron manufacturers 
advanced their prices 5s. per ton—the first alteration in thelr 
quotations for two and a-half years. Common iron bars are now 
at £7 5s. less 24 per cent., steel hoops are advanced to £7, steel 
strip to £6 17s. 6d., basie steel bars to £6 15s., Siemens steel bars 
to £7 5s., steel sheets (singles) to £7 15s., all less 24 per cent. f.0.t. 
Heavy steel rails are at £5 15s. net f.o.b., but cast iron railway 
chairs are up to £3 15s. net f.o.b. 


The Coal Trade. 

After five weeks’ strike the miners of Durham and 
Northumberland are slowly going back to work, the Federation 
having decreed that a general resumption of work should take 
place, notwithstanding that in last week’s ballot the majority 
was against a termination of the strike. The Durham men 
are much disappointed that they have gained so little by the 
sacrifices they have made, and probably were the least reluctant 
of all the districts to go back to work. But, then, they were 
by far the best off as regards funds, and could have stood out 
some weeks longer if the Federation had permitted. The 
Durham miners are a good deal incensed because of the way the 
executive of the Federation have bungled, but they have no 
alternative other than giving in, for after the order of the 
Federation there will be no strike pay for anyone who remains 
out, and that soon settles the malcontents. Some of the pits 
restarted operations on Tuesday, and others on Wednesday, 
but the majority will not be working until next week. There 
was another difficulty which cropped up and which threatened 
to prevent the return to work in Durham county when the 
general strike terminated, and that was a dispute with the 
enginemen, who wanted an eight hours day. higher rates of 
wages, &c. Their dispute had nothing to do with the national 
strike, but, fortunately, they and the employers came to an 
understanding which will not interfere with the resumption 
of work when the miners are ready. 
much business in the selling of coal; in fact, consumers 
are considerably slower than might have been expected in buy- 
ing for forward delivery, but it is believed that next week will 
see a very brisk demand for all descriptions of coal. The largest 


inquiry just now is for bunker coals, but, of course, no one | 


asks and certainly on one would pay anything like the extra- 
ordinary prices that were actually paid last month—35s. to 
40s. per ton. Some sellers are, however, asking 20s., but good 
Durham unscreened coals would be supplied for delivery over 
the remainder of this month at 16s. to 17s. per ton; indeed, 
even lds. has been accepted, while for next month 12s. to 14s. 
is quoted—even the last named is considerably above the normal. 
Best Durham gas coals are at I€s. to 18s.; and best steams 
18s. to 20s., with smalls at 12s. 6d. to 15s. Furnace coke is 
at 20s. per ton. As yet the collieries are unable to supply any 
coke, and it will be nearly the end of next week before any 
of the idle blast furnaces will be producing any pig iron. The 
North-Eastern Railway Company has nearly completed the 
erection of a new coaling apparatus on the north side of the 
channel leading to Middlesbrough Dock, a convenience which 
will be appreciated by shipowners, for it will greatly facilitate 
the bunkering of their steamers. The apparatus has been 
constructed by Spencer and Co., Limited, engineers, of Melk- 
sham, Wilts., and will load coal continuously by means of a 
large jib carrying a broad leather band and steel plates. and 
travelling at the rate of 280ft. per minute. 
raised or lowered to suit the vessel or the state of the tide. The 
apparatus will be worked by electric power. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
The Warrant Market. 

__BusINEss was suspended in Glasgow iron market for 
the holidays from Thursday of last week until Tuesday. There 
has since been a quiet demand for pig iron warrants, it being 
recognised that some time must pass before consumers of iron 
will obtain fuel sufficient to keep their works in full operation. 


On the other hand, the good shipments and continued reduction | 


of stocks, at a time when production has been suspended, does 
not fail to impress dealers as to the present, and also to some 
extent as to the prospective, value of pig iron. Since last 
report business has been done in Cumberland warrants from 
dis. 103d. to 52s. cash, 52s. 2d. to 52s. 34d. one month, and 
52s. 8d. to 52s. 10d. three months. 


The Scotch Iron Trade. 


At some of the ironworks preparations are being made 
to put the furnaces again in blast, but some time must elapse 
before the coal supply will admit of a full output. During the 
strike there was a considerable reduction in stocks, as 
shipments proceeded without much diminution in quantity. 
There has been more inquiry this week for home consumption ; 
and partly because of reduced stocks and also in sympathy 
with the recent course of the warrant market, prices of both 
ordinary and special brands show a further advance. Free 
at ship at Glasgow, Monkland, No. 1, is quoted 60s.; No. 3, 
58s. 6d.; Carnbroe, No. 1, 64s.; No. 3, 60s.; Clyde and Calder, 
Nos. 1, 66s. 6d.: Nos. 3, 61s. 6d.; Gartsherrie, No. 1, 67s.; 
No. 3. 62s.; Summerlee and Langloan, Nos. 1, 67s.; Nos. 3, 
63s.; Coltness, No. 1, 82s. 6d.; No. 3, 63s.; Eglinton, at Ardros- 
san or Troon, No. 1, 60s.; No. 3, 59s.; Glengarnock, at Ardrossan, 
No. 1, 66s.; No. 3, 61s.; Dalmellington, at Ayr, No. 1, 61s.; 
No. 3, 598.; Shotts, at Leith, No. 1, 67s.; No. 3, 62s. per ton. 





Finished Iron and Steel. 


The restarting of the finished iron and steel works 
is a matter that will take some time. Fortunately, at most 
of the works there are favourable order books. There is plenty 
of work to be done ; but coals are not to be obtained in many 
cases except at prices that are too high for economic working, 
and so the resumption of work is bound to be somewhat delayed. 
In certain circumstances, where pressure is put on makers for 
early delivery, every possible effort is being made to push on 
the work. It is anticipated that there will not be much delay 
in arranging for shipments of material, as there_is an abundance 


So far there has not been | 


The jib can be | 


of idle tonnage, which will mean moderate freights. The market 
for finished iron has been only moderately active this week. 
Makers find that raw material is dearer and more difficult to 
obtain than before the strike, and it may not be easy to obtain 
an equivalent advance in the prices of finished goods. Current 
quotations of manufactured iron are on the basis of £6 15s. 
for crown bars, less the usual 5 per cent. discount. It will 
be a distinct advantage to steel manufacturers that shipbuiding 
has proceeded during the strike with comparatively little in- 
terruption. Specifications will on this account be more easily 
obtainable when the steel plant gets into full working order 
and a full and lengthened run of work is expected. Business 
in hematite iron has been practically suspended during the strike, 
so that steel makers are expecting to obtain supplies of the raw 
material without much, if any, increase in prices. If this should 
turn out to be the case, there may not be much necessity for 
raising prices of steel. At present the quotations are, for angles, 
£7; ship plates, £7 7s. 6d.; bars, £8 ; and boiler plates, £8 2s. 6d., 
all subject to the usual 5 per cent. discount for delivery in the 
Clyde district. 


The Locomotive Industry. 

Previous to the coal strike there was comparatively 
little work available in the locomotive engineering department, 
but in the interval a succession of contracts has been arranged 
that have placed the industry in a much morefavourable position 
A contract for twenty powerful engines for New South Wales 
has just been placed with the North British Locomotive Com- 
pany, of Glasgow, and, added to orders formerly received, this 
one will make a total of about one hundred engines and tenders 
which have been booked by this company in the course of the 
last few weeks. There are other inquiries for locomotives pend- 
| ing, and prospects for the future of this business are distinctly 
encouraging. Several thousand men are expected to be back 
to work in a short time at the three works of this company. 
| Besides these, it is expected that the works of the Caledonian, 
| Glasgow and South-Western and North British will soon again 

be in operation. In Glasgow alone about 7000 men have been 
| idle at the locomotive works, and considerable distress has 
existed among their families ; but the prospects for these men are 
now much brighter, and in a few weeks most of them are likely 
to be employed. 


The Coal Trade. 


A large number of colliers are now at work in Scotland. 
Lanarkshire men went back to the pits almost in a body. In 
Fifeshire and the Lothians there has been some delay in re- 
opening pits, owing to the indisposition of the miners to start 
until the minimum wage shall have been fixed ; but it is antici- 
pated that work will soon be general even in the last-named 
districts. A large proportion of the coal available is being 
disposed of for household use. Manufacturers, as a rule, are 
not prepared to incur the loss in working that would-be involved 
by paying the high prices still demanded. For household 
consumption the price has already declined 3d. to 6d. per ewt. 
the charges at the time of writing in the larger centres of popula- 
tion being Is. 9d. to 2s. per ewt., delivered in bags. Inquiries 
for shipping coal are numerous, but this week business has been 
all but impossible, owing to the uncertainty that prevails as 
to the time that must pass before the yield of the pits gets 
| back to normal, and the prices approximate to the figures 
prevailing before the strike. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The End of the Strike. 

THE important colliery of Abercynon, Dowlais, 
| Cardiff, resumed work on Wednesday, and as this is one of the 
| most important between Cardiff and Merthyr it at once trans- 
| formed the character of the district, which may now be con- 
| sidered to be working energetically in the endeavour to make up 
| for lost time. 
| Cambrian men, Mid-Rhondda, had agreed to return. 

took a leading part in the two last strikes. We might at once 
| give a long list of the collieries which have opened, and notify 
| the large number who have returned to work, but this is unneces- 
sary in face of the order of the Executive of the Federation toreturn 
to work, and of its acceptance, followed by the actual starting 
of the collieries. There are, of course, a few isolated defections, 
| and the settlement of the engine men has to be complete before 
| @ return takes place to normal conditions ; 
question of a little time, and a settlement may have been 
arrived at before these lines appear in print. The strike, one 
of the longest, and the bitterest and most expensive, has ex- 
hausted the funds, but it has ended. both sides having exhibited 
| the kindliest feeling one for the other, and, with the exception of 
| a little divergence from good order towards the end, has not 
slurred the moral and the industrial character of the people. 


Last Issue of Coal Prices Previous to April 5th: Cardiff. 
Steam coal: Best Admiralty large, 45s. to 47s. 6d.; 
| seconds, 42s. 6d. to 45s.; ordinaries, 40s. 6d. to 42s. 6d.; best 
drys, 40s. 6d. to 42s. 6d.; ordinary drys, 37s. 6d. to 40s.; best 
| washed nuts, 27s. 6d. to 32s. 6d.; best bunker smalls, 27s. 6d. 
to 30s.; other smalls, 22s. 6d. to 25s.; best Monmouthshire 


to 40s.; Eastern, 35s. to 37s. 6d. Bituminous: No. 2 Rhondda, 
30s. to 32s. 6d.; patent fuel, 35s. to 40s.; pitwood, 18s. 6d. to 19s. 


Cardiff Prices, Wednesday, April 10th. 
At the opening of the Exchange it was stated that the 


to permit of much business. Holiday influences were paramount 
and in some districts, notably Merthyr, the continuance of 
partial work at Dowlais had supplied the people with some 
| of enjoyment was shared, though limited by the stoppage of 
railway trains. The stoppage had depleted the home stocks 
of coal. Some consumers were actually without any supply, 
and the tips and waste places were invaded for refuse. The 
larger coalowners, though keen against trespass, allowed a 
little liberty, and this lessened much discomfort. At the pits 
which had actually restarted such heavy repairs were necessary 
that it was impossible to raise coal in large quantities. Some 
business has been arranged for loading immediately on restart 
on the basis of 24s. to 25s. per ton for best Admiralty large, 
and about 14s. for bunker small. Seconds were nominally 
about 22s. 6d., and Monmouthshire 20s. to 21s., with smalls 
ranging according to quality from about Ils. to 14s. These 
may form the basis of future dealing. Other descriptions 
unobtainable. Pitwood nominally round about 19s. per ton, 
ex-ship. Official list of quotations must remain until colliery 
owners meet and accurate prices are given. The list of nominal 
prices published is given more for reference, present and future, 
as guides. 


Newport, Mon. 


There was extreme quietness in all business matters 
pending the general resumption of work at the collieries. There 
were many and conflicting reports that work had been started, 
but it was stated after careful inquiry that the workmen were 
repairers, A period of idleness at the pits always causes 
great damage, and it was a well-known fact that after a start 
the production of coal must be limited for some days. Under 
the circumstances, colliery owners refrained from giving quota- 
tions pending some definite steps towards restart and fresh 


Swansea. 

April 9th, the report on "Change was :—Poor attend. 
ance, no business done, offices closed early. All prices given 
in this were purely nominal. Prices now reported, Wednesday, 
April 10th: Anthracite coal, 23s. to 25s. net ; second maltinz, 
22s to 24s.; big vein, 19s. to 23s., less 24; red vein, 16s. 9, 
to 18s.; machine-made cobbles, 22s. te 24s. net; Paris nuts, 
24s. to 27s.; French nuts, 24s. to 27s.; German nuts, 24s. to 27.; 
beans, 22s. to 26s. 6d.; rubbly culm, 6s. to 7s., less 24; dull, 
4s, 3d. to 5s. net. Steam coal: Best large, 25s. to 29s., less 2! 
seconds, 23s. to 27s., less 24; bunkers, 20s. to 26s.;) smull, 
10s. 6d. to 15s., less 24. Bituminous: No. 3 Rhondda, lai 





25s. to 29s., less 24; through, 19s. to 23s.; small, 15s. to | 


Patent fuel, 20s. to 25s., less 24. All coal and coke quotati 


are f.o.b., thirty days. 





On Tuesday notification came to hand that the | 
This pit | 


but this is only a | 


black vein, 40s. to 42s. 6d.; ordinary Western Valleys, 37s. 6d. | 


steam coal market conditions were too unsettled in character | 


means in addition to their private store, so that some degree | 


| Iron and Steel. 

When the strike cloud fell there was a little work 
going on, principally at Dowlais. The prices then quo‘ed 
we give now until the issue of the latest trom the Metal Lx. 
change, Swansea. Rails, heavy sections, £5 12s. 6d. to £5 15s.; 
light sections, £5 lis. to £6; Bessemer tin-plate bars, £5 to 
£5 2s. 6d.; Siemens, £5 2s. 6d. to £5 5s. Iron ore, 21s. Four 
days’ run at the steel works was the record of Dowlais in the ti:ne 
before the strike began. The blast furnaces had been kept 
going all the week until Saturday morning, when it was deci ied 
to damp down owing to the lack of coal to carry them on. On 
Monday the Bessemer furnace was lit up at night, and work 
was begun on Tuesday early, but was shut down on Fri/ny 
evening. In the Goat Mill in the early part of the wees a 
light section of rails was run through and a heavier sec(ion 
followed. The four days were occupied with finishing the 
sleepers for the rails already finished. The Big Mill had a ron 
of small rails of light weight, and a quantity of fish-plates. 





Tin-plate. 

Report issued, week-end April 4th :—Received tr 
works, 70,762 boxes ; shipped, 142,749; stocks, 94,141. Loss 
in tin-plate trade owing to strike, 300,000 boxes. This was a 
disastrous condition, and required all the energy and skill of 
| the management to avert further evils, as the period was ex. 
| ceptionally trying. The Welsh business is largely dependent 
| on its export trade, as this carries away two-thirds of its business 
and at this time Swansea and its tin-making districts is met 
by the rivalry of the United States and Canada, Germany, 
France and Italy. Prices: Ordinary sheets, Bessemer prime, 
lds. 1$d. to 14s. 3d.; Siemens prime, 14s. 1}d. to 14s. Sd.; 
ternes, 25s.; C.A. roofing sheets, 30 g., £9; big sheets for gal- 
vanising, £9; finished black plates, £10 15s.; galvanised sheets, 
24 g., £11 15s.; block tin, £198 cash, £194 three months. Other 
quotations: Copper, per ton, £70 Ils. 3d. cash, £71 8s. ‘hd. 
three months ; lead, English, £16 13s. 9d.; Spanish, £16 3s. 9d; 
spelter, £25 l0s.; silver, 2s. 3y,d. per oz. Hematite: Mixed 
numbers, per ton, 66s. 9d. cash, 67s. 04d. one month; East 
Coast hematite, 71s. c.i.f.; Middlesbrough, 51s. lld. cash 
52s. 24d. one month; Scotch, 58s. cash. 58s. 34d. one month ; 


| 52s. 
West Coast, 71s. ¢.i.f.; Welsh hematite, 72s. to 72s. 6d. dd. 








AMERICAN NOTES. 
(Frum our own Correspondent.) 
New York, March 27th 

A Goop business is still being done in the pig iron market; 
the heaviest transactions have been in basic, malleable, and 
foundry irons, running inté large figures in all districts. The 
largest tonnage sold was basic, with Bessemer, which was thi 
strongest, falling off somewhat. The latest contracts closed 
were of fairly large tonnages, and numbers of large orders ar 
anticipated, and will probably be closed by the first of th« 
week. The already heavy buying movement is expected to be 
increased, as the stocks of the larger consumers are running very 
low. Prices of all steel products are firming up steadily, and 
the leading interest is expected to advance plates and shape- 
1 dol. a ton within the next week or ten days. The latest 
large order for locomotives taken by Baldwins was to four 
roads, amounting to 103 engines. The Sante Fé road want- 
4275 cars, of which 1000 are to be refrigerator cars, because otf 
| the heavy traffic in semi-tropical fruits grown in the region 
| traversed by that system. In fact, the demand for refrigerator 
cars has in late years become an interesting feature of the car 
building industry. The railway systems are expecting large 
orders for steel cars, as their entire rolling stock is now absorbed, 
| but notwithstanding this urgent fact, there appears to be some 
| hesitancy among railway managers to place orders prompt!) 
| The coke market is in an extremely unsettled condition. — Price 
are advancing under a heavy demand, and the possibilities 67 « 
bituminous strike, although the coke region itself would not b« 
affected. Copper has already advanced beyond 15 cents, and 
is approaching ]6cents. Whether it will reach that is problemat 
cal. Exports are heavy. 


New York, April 3rd 
During the past week orders have been placed for 150,000 
tons of steel rails, of which 130,000 tons were secured by thie 
United States Steel Corporation. Other large orders are pend- 
ing, and a large volume of business is practically assured. Much 
railroad building is projected in the south-western section of the 
country, and the rehabilitation of some run-down systems will 
bring additional demand, which will give the steel rail mill- 
a fairly busy summer. The orders for the past week for loco 
motives and cars have also been large, and railroads are more 
inclined to increase their motive power and rolling stock. Th 
general tone of the market is distinctly better. The demand fo: 
crude steel is once more taxing producing capacity. A coppe! 
| road in Utah has ordered 80 steel cars, and the Bethlehem Stee! 
| Company has ordered 50 coke cars. Quite a number of large 
structures are to be built in the Western cities, and these requir 
| ments will be presented possibly within two weeks. Quotation 
| on structural material hold to the advance recently made. 
which is 2 dols. above the late winter price. Heavy orde1 
are crowding the bar and sheet mills. Prices for crude ire 
are firmer than they have been for some months. Merchant 
steel is also more active, and tin-plate mills are maintaining 
the output of the past two months. Much pipe laying is now 
being done in various sections of the country. The pipe mill- 
both East and West, will be taxed to their capacity until mid 
summer. Coke has collapsed in price as a result of the unex 
pected settlement of the bituminous strike. The anthracite 
miners are idle this week, but a settlement is in sight. Copper 
has reached 15.62} for electrolytic. Total arrivals of tin 
for March, 4074 tons; visible supply for next two weeks, 3360 
tons; present quotation, 41.75. A higher level of tin price- 
is in sight. The entire market is in a satisfactory condition. 





Port or Lonpon AutHority —In response to the competitio! 
announced in November last inviting the submission of pre 
liminary sketch designs for new head offices for the Authority, 
170 designs were received. The Authority, on the advice of it 
assessor, Sir Aston Webb, has selected the six designs sent b) 
the following architects :—Mr. Robert Atkinson, A.R.I.B.A. 
Messrs. J. A. Bowden and T. Wallis, Mr Edwin Cooper, 
F.R.1I.B.A., Messrs. Lanchester and Riekards, FF.R.LB.A. 
Mr. J. Reginald Truelove, and Mr. Ernest W. Wray. The 
authors of these designs will be invited to take part in the final 
competition at an honorarium of 200 guineas each, Thx 
Authority does not propose to exercise the right it reserved to 
itself of inviting designs from architects other than those who 





business. 





took part in the preliminary competition, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

THE improving tone in iron and steel is well main- 
tained, and almost all the works are very fully engaged, with 
prospects of continuing so for several months to come, the 
nnber of orders booked being large. The tendency of prices 

been decidedly in an upward direction. At a general meeting 
the Siegerland Iron Ore Syndicate on the 30th of March the 
+ put of iron ore in February was stated to have been 179,288 t., 
»ments being 191,681 t. ‘The demand for iron ore is reported 
tive, as before, but the want of wagons is strongly felt. Sales 
erally for the second quarter have already been effected 
the prices formerly quoted. In the malleable iron trade 
th inland and foreign requirements continue satisfactory, 
id increasing firmness is noticeable in quotations. The 
el Convention’s accounts are favourable, too; a specially 
ing demand is reported for heavy plates, while bars have 
en in comparatively quiet request during this week and the 
t. Hoops and rails meet with strong inquiry, and it is expected 
it there will be a busy time for all the engineering and con- 
ruction shops. ‘There is great activity in the hardware industry 
id much pressure for delivery ; as a matter of course, the prices 

ted are very firm, and tending upwards. 


' 


t 


List Quotations. 

The following are the latest prices per ton free at 
Raw spathose iron ore, 12.20; roasted ditto, 
\!. 17.50; Nassau red iron ore, 50 per cent. contents, M. 14.50 ; 
piegeleisen, 10 to 12 per cent. M., M. 77 ; white forge pig, Sieger- 
land and Rhenish Westphalian quality, M. 65; iron for steel mak- 
ing, Rhenish-Westphalian brands, M. 70; Siegerland brands, 
M. 68 to M. 69; German Bessemer, M. 77 Luxemburg 


vorks : 


77.50 ; 
joundry pig, No. 3, M. 56 to M. 58; German foundry pig, No. 1, 
M. 73.50; No. 3, M. 70; German hematite, M. 77.50 ; common 
hasie bars, M. 112 to M. 115; iron bars, M. 135 to M. 138; 
hasie hoops, M. 135 to M. 140; common basic plates, M. 130 
to M. 135; steel plates for boilermaking purposes, M. 140 to 
M. 145; sheets, M. 142.50 to M. 147.50; drawn iron or steel 
vire, M. 122.50. 


The German Coal Market. 

Regular activity is reported from the coal-producing 
districts of Rheinland-Westphalia and Silesia. There has been 
a great rush for supplies on the part of industrial consumers, 
and rates are very stiff. In country districts the rise in prices 
has been irregular, but on the whole it may be said that for 
mall purchases coal, as well as briquettes, have been M, 1 p.t. 
dearer than before the strike. Officially the prices last month 
were in the Rhenish-Westphalian district M. 11 to M. 12 p.t. 
for gas coal; M. 13 to M. 14 for dry coal; M. 11 to M. 12 for 
team coal; M. 11 to M. 12.50 for coal for coke making ; and 
M. 22 to M. 24.50 for anthracite ; foundry coke, M. 17 to M. 19; 
blast furnace coke, M. 15 to M. 16.50; briquettes, M. 10 to 
M. 14, all per ton, At the time of the strike it was scarcely 
possible to fix the rates for coal, as almost any price was paid to 
secure supplies, 

Austria-Hungary. 


There has been little trade recently in iron and steel, 
the market having been adversely affected by the crisis in the 


coal industry, but more life is expected to be felt again after | 


the holidays, the colliers* strike having ceased in the Bohemian 
districts. The condition of iron and steel prices is fluctuating, 
while rates for fuel have shown considerable stiffness, and a rising 
tendency in some instances. 


The Iron Business in Belgium. 

Comparatively few orders of weight were reported 
from the iron and steel market last week, but contracts of 
moderate size have been secured in sufficient number to keep 
the mills and factories in good employment for the greater part 
of the present quarter. Pig iron makers are doing a satisfactory 
business at the prices formerly quoted, and in the manufactured 
iron industry active employment has continued, bars and hoops 
meeting with fair demand. In girders, as well as in rails, a 
steady, though not extensive, business has been done during 
the week, quotations being well maintained generally. 
plates are in very good request, while sheets have been just a 
trifle less lively than in the beginning of last month. Makers 
generally anticipate a revival in the finished iron industries now, 
after the obstruction and injury caused by the colliers’ strike. 
The Belgian coal trade presents no new feature ; demand for 
engine classes of fuel has remained active as before, while little 
is done in house coal. With regard to quotations, satisfactory 
accounts are given, considerable firmness being shown for home 
and foreign sales, 





Heavy | 





Tue ALEXANDER Motor Prize Competition.—The Advisory | 
Committee for Aeronautics has now issued its report of the tests | 


carried out in connection with the Alexander Motor Prize Com- 
petition for 1911. 
was initially intended for competition between British-made 
motors of 35 brake horse-power. The prize was, however, 
withheld, and in November, 1910, it was again offered for com- 
petition, this time between engines of any nationality and 
ranging from 40 to 75 brake horse-power. Entries were received 
from seven different firms, of which one only was other than 
English. Of these, two only—the E.N.V. Motor Syndicate, 
Limited, and the Green Engine Company—delivered their 
engines for trial. As is already known, the Green Engine Com- 
pany was recommended by the Advisory Committee for the 
receipt of the prize. The report we refer to is to be obtained 
from Wyman and Sons, Limited, Fetter-lane, E.C., and costs 9d. 
It contains a description of the testing plant and a detailed 
account of the results of the trials. 

TuHE s.s. Patriotic.—On Thursday, March 28th, the express 
steel twin-screw steamer Patriotic, built by Harland and Wolff, 
Limited, for the Belfast Steamship Company, Limited, had a 
satisfactory trial trip and cruise. The new vessel is intended 
for the cross-Channel service between Belfast and Liverpool, 
has accommodation for a large number both of saloon and 
steerage passengers, and in her general design and appointments 
is similar to the Heroic and Graphic, which have for some 
time been engaged in plying between Ireland and England. 
There are several specially noteworthy features in the new vessel, 
such as single-berth cabins and “‘ balanced’ engines of the 
four-crank type, similar to those fitted by the builders in the 
great Atlantic liners. There are about 150 state-rooms, over 
sixty of these being single-berth rooms, and about fifty two-berth 
rooms. Every state-room throughout the ship has mechanical 
ventilation produced by a fan operated electrically, and arranged 
for supplying cold air in summer and hot air in winter, the 
supply being regulated by the passengers themselves in each 
room. The single-berth cabins are on the promenade and 
boat decks, and thirty of them are specially arranged to be 
used by families, the rooms having communication door, 
exactly on the same lines as the latest sleeping-carriages on the 
Midland and London and North-Western railways. The 
Patriotic is 335ft. 6in. overall by 41ft. 6in. beam, and of about 
2200 tons gross. She has large cargo capacity, with facilities 
for rapid loading and discharge. There is a direct supply of 
fresh water to all the basins in the state-rooms. The steerage 
accommodation in the vessel is of a superior character, 
as also are the arrangements for the transport of live stock. 
A large refrigerator and ice-house are provided for the carriage 
of fruit, and large gangway doors are fitted for the safe handling 
and shipment of motor cars. 


The £1000 prize offered by Mr. P. Y. Alexander | 





BRITISH PATENT SPECIFICATIONS. 


When an invention iz communicated from abroad the name and address 


of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications oy be obtained at the Patent-o, Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of oppesition to the grant of the Patent. 








INTERNAL COMBUSTION ENGINES. 


5630. March 7th, 1911.—VaRIaBLE COMPRESSION DEVICE 


FOR INTERNAL ComBusTION Enoines, F. K. Portway, | 


of Street Farm, Brantham, near Manningtree, Essex. 
A small cylinder A provided with a flange is attached to the 
top of the cylinder casing B. ‘The interior of the small cylinder 
is provided with a screw thread. A piston C cut on its outer 


N° 5620 } 








surface with a screw thread engages with the thread cut in 
the interior of the cylinder A. D is a stuffing-box through 
which projects a piston-rod furnished with a squared end. When 
it is desired to vary the pressure in the combustion chamber, 
it is merely necessary to turn the piston-rod, when the piston C 
is caused to vary the volume of the small cylinder A.—March 
20th, 1912. y 


8243. 


April Ist, 1911.—ImPROVEMENTS IN OR RELATING TO 
THE EXHAUSTING MEANS 


that are submerged in water, the gases escaping from the outlet 
of the elbow at a high velocity and inducing a current of water 
in the space between the plates proportionate to the energy 
of the gases. To ensure the requisite high velocity of the gases 


N°8243. 














at the outlet end of the elbow independent of the volume a valve | 


D may be employed loaded by a spring, this valve at the same 
time serving to prevent water entering the exhaust pipe. The 
valve may be held closed when desired by a rod E having a pin 
and slot connection at i with the valve stem 7 and extending 
through a stuffing-box k in the elbow into the vessel, assuming 
the outlet end of the elbow to be protruding through the hull 
of, say, a submarine. The movement of the said rod E may 
be effected through a screw and nut or the equivalent, the draw- 
ing illustrating a screwed sleeve F and adapted to be rotated by 
a hand wheel G. The device is particularly intended for use 
on a submarine.—March 20th, 1912. 


< 


DYNAMOS AND MOTORS. 


24,744. November 7th, 1911.—IMPROVEMENTS IN AND RELAT- 
ING TO BUFFER MACHINES USED IN CONNECTION WITH 
Etectricat Crrcuits, Siemens Schuckertwerke G. m.b. H., 
of 3, Askanischer Platz, Berlin. 

According to this specification perfect buffering is claimed to 
be obtained with comparatively small fly-wheels, owing to the 


N° 24,744 




















buffer action being controlled by the variable load current, and 
also by the main current, the former acting directly and imme- 
diately and the latter indirectly and after a time interval. 
D denotes the buffer machine, which is connected in parallel 
with the mains as regards the apparatus or machines absorbing 


or INTERNAL COMBUSTION | 
‘ Enaines, W. H. Martin, of Beeldenhuis, Flushing, Holland. | 
The gases on leaving the exhaust elbow A are diverted in flow | 
so as to enter a space between a pair of annular plates BC | 


power; S is the fly-wheel of the buffer machine. The load 
current passes through a compounding field winding K of the 
buffer machine. The main field winding of the buffer machine 
is connected in the case shown in series with a regulating resist- 
ance R on to the supply mains M. A relay Z, the controlling 
coil of which is inserted in one of the supply mains, in turn 
controls the direction of rotation of an auxiliary motor A 
mechanically coupled to the arm of the regulating resistance R. 
With this arrangement, when the mains current, that is, the 
current supplied from the central station, differs from some 
predetermined value, the current flowing in the field winding 
| N is altered accordingly. If in the circuits supplied a sudden 
| demand for current occurs, the current increasing above its 
| normal value strengthens the field of the buffer machine by 
reason of the compounding winding K. On account of the 
corresponding increase of E.M.F., the buffer machine supplies 
current to the mains delivering up part of the energy stored in 
| the fly-wheel. The speed of the buffer machine sinks gradually 
and its buffering action would finally cease. When, however, 
the speed has sunk slightly the current relay Z responds to the 
consequent increase in the mains current supplied by the power 
station. The relay effects a change in the excitation of the 
buffer machine D, according to the drop in speed, so that D, 
in spite of its sinking speed, continues to return energy to the 
mains at a rate depending on the load current traversing the 
winding K. When the sudden demand for current ceases and 
the current sinks below its normal value, the compounding of the 
buffer machine field diminishes sufficiently to allow the machine 
acting as a motor to speed up, so that kinetic energy of the 
fly-wheel increases. The current relay Z, by its operation, 
enables the motor action to continue, in spite of the increasing 
| speed of the buffer machine.—March 20th, 1912. 


TELEGRAPHS AND TELEPHONES. 


| 15,502. July 4th, 1911.—British Insulated and Helsby Cables, 

Limited, Prescot, Lancashire, and Joseph Beighton Red- 

fern, o1 the British Insulated and Helsby Cables, Limited, 
Milton-road, Edge-lane, Liverpool. 

When ringing current is sent from the central exchange- 
the ringing key and the ringing generator not being shown- 
the path is over the line L!, terminal E, polarised beil B, con- 
denser C, terminal F, back to the central exchange. When the 
receiver R is lifted to answer, a circuit is then completed from 
| the central] battery retardation coii D, terminal L!, receiver 
R, winding of induction coil A!, springs O and P of switch hook 
| springs, microphone M, terminal F, retardation coil D! to the 
other side of battery. The continuous, or steady, current 
will flow in this circuit until the microphone M is spoken against 
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| when the resistance of the circuit will be correspondingly varied 

in the well-known manner, and so speech will be transmitted 

to the distant station. The michrophone M also forms part 
| of a local circuit, consisting of microphone, terminal F, condenser 
C, winding of induction coil A, springs Z and P of switch hook 
group, and back to the microphone. When the microphone 
is now spoken into, the current in this circuit will also be varied 
by a partial charge and discharge of the condenser C. The 
receiving current will also traverse the microphone and the 
receiver direct, and will also be improved by the shunt path 
consisting of the condenser C and the induction coil Al, By 
the arrangement and association of well-known apparatus 
in the manner described improved transmission results are 
obtained, particularly when the telephones in_an area are of 
| dissimilar types.—March 20th, 1912. 


| AERONAUTICS. 


6999. March 21st, 1911.—Fiyrne MacuInes anD Hypro- 

PLANES, J. G. A. Kitchen, of 7, Rose-bank, Scotforth, 
Lancaster, and I. H. Storey, of Loughrigg Brow, Amble- 
side, Westmoreland. 

The improvements refer chiefly to the form of the supporting 
bodies in hydroplanes and to the adaptability of such bodies for 
supporting and moving the machine when on land. The details 
of the invention are obvious from the engraving. It is sufficient 
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to say that the supporting bodies are circular in plan, so as to 
act as wheels, and are made buoyant to act as pontoons. The 
turning mechanism whereby the bodies A, B, C may be changed 
from floats into wheels consists of a system of links and levers. 
The steering of the machine can be facilitated on water by 
varying the lateral angle of the body C by means of the lever D 
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whereby the tendency would be for the rear part of the machine 
to move sideways in the direction in which the body C dips.— 
March 20th, 1912. 


condenser, and F is a low-voltage lamp. 
is connected to the terminals of the interrupter C. 
| secondary coil. 
tion are also described.— March 20th, 1912. 
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MEASURING AND TESTING INSTRUMENTS. 


4747. August 24th, 1911.—Sprreep InpicaTors, 
Moore, of 5, Walsgrave-road, Coventry. 

The apparatus consists of three essential parts :—A pinion A, 
a gear wheel B, and a spring. The pinion is mounted at the end 
of an arm C, this arm being connected to a shaft D, which is 
coupled to the mechanism whose speed it is desired to indicate. 
The gear wheel B is mounted in suitable bearings in the case 
containing the apparatus, and is in axial alignment with the 
driving shaft. The free rotation of the gear wheel is opposed 
by a spring, and the amount of rotation of the gear wheel is 
indicated by a pointer E attached thereto moving over a suitable 


MINES AND METALS. 


November 20th, 


S. Bramley- 
25,862. 
Stockholm. 


trodes A, B, C are used. 
of a three-phase alternating-current system. 
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dial. The action of the instrument is as follows :—If the gear 

wheel be held quite stationary and the arm C rotated, then the 

pinion, being carried round with the arm and also meshing ‘th 

the stationary gear wheel, would be compelled to rotate on its | 
own axis. To rotate the pinion about its own axis power must 

be exerted, and this power exerts a reaction on the teeth of the 

stationary gear wheel. Hence, if this gear wheel, instead of 

being held rigidly, is attached to a spring fixed to some part | 
of the case, then the gear wheel will rotate until the reaction 
and the spring are in equilibrium. The amount of this move- 
ment serves to indicate the speed at which the mechanism is 
running.— March 20th, 1912 


with the electrodes A, B, C in the way illustrated. 


coils may be changed and regulated at will. 


regulated independently of each other. 


A modification is described.— March 20th, 1912. 


MISCELLANEOUS. 
August 29th, 1911. 


SHIPS AND BOATS. 


January 31st, 1912.—ANcHoRs, 
__(Societ’ Anonima), of Spezia, Italy. 
his specification describes an anchor which combines the 
advantages of the known stockless and folding type, and which 
folds up automatically when weighed. The stock is formed by | 
two arms A, B pivoted to the shank C, the flukes also being 
pivoted to the head at D. The arms are provided on one side 
of their pivot point with eyes connected by chains E. F to the 
flukes, while on the other side of the pivot point other eyes are 


19,304. 
2507 Fiat-San Giorgio ‘ 3, | t 
bent and Sons, Limited, Central Ironworks, Huddersfield. 


permit of slight canting movements of the spindle. 
spindle, B a ball bearing supporting its upper end, C 
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N° 2567. 








housing of the bearing having an annular flange D at about the 
middle, E, E are sliding pistons, F is the outer casing, and 
G, G are springs acting upon the sliding pistons E,—March 
20th, 1912. 
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Fig. 1. 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





connected by chains G, H to the main cable. When tension is | 
put upon the main chain the two branch chains G, H pull the | 
pivoted arms into an extended position, the motion being limited 

by stops on the shank. The chains E, F are of such a length | 
as to allow the flukes to drop into the extended position, when | This patent is for the combination of a plurality of punch 


the arms are pulled into the extended position. When, however, | i 
> ‘ ; 5 A’, y <ely + f the stock 
the arms move downwards due to pressure applied to their | a a ee , 


ends, the chains E, al pull the flukes into the closed position | 
along the shank. Fig. 2 shows the anchor folded and stowed | 
away in the hawse hole chamber. — March 20th, 1912. 


1,016,459. Muitriere Poncn, L. H. Vold, Westville, Pa., 
assignor to William Sellers dnd Company, Incorporated, 
Philadelphia, Pa., a Corporation of Pennsylvania.—Filed 
June 20th, 1911. 


LIGHTING AND HEATING. 


10,965. May 6th, 1911.—ImMPROVEMENTS IN THE METHOD oF 
FEEDING Low-voLttGaE LAMPS AND OTHER LOW-VOLTAGE 
ELectTRICAL Devices IN A HIGH-VOLTAGE NETWORK, 
Lucien Neu, of 94, Rue de Ranelagh, Paris. 
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‘ | carrier across the punching machine, and located one behind 
_ A and B are the conductors carrying the continuous current, | the other longitudinally to the path of the stock carrier. Punches 
C is a rapid interrupter device, D is the trembler coil, E is a| are placed in alignment with each other on each punch bar, 





The condenser E 
is a 
Three other methods of carrying out the inv 


1911.—MeEtTHOD AND FURNACE FOR 
REDUCTION OR SMELTING OF ORE WITH ELECTRIC CURRENT, 
Aktienbolaget Elektrometall, Limited, of Engelbrektsgatan 


F, G, and H indicate the three phases 
X indicates the 
primary coils, and Y the secondary coils of single-phase trans- | 
formers interposed between the different phases and connected 


| 

Three groups of electrodes, each group comprising two elee- | 
, | 

| 

| 


S are switches 
by means of which any desired number of the turns of the primary 
coils may be cut out or in, whereby the tension in the secondary 
; From the above } 
it may be seen that the voltage in the different circuits may be 
" The furnace is charge 
with material, and the work carried out in the usual manner 


Evastic BEARINGS FOR CENTRI- 
FUGAL MACHINES, William Broadbent, of Thomas Broad- 





191ly 





each punch being independently adjusted along its punch },.; 
Means are provided to reciprocate simultaneously these punch 
bars, and means to independently and automatically ¢o)):;0 
the operation of each punch. ‘There are five claims. ~ 


en- 


1,017,001. TurBINE Biower, P. H. Kane, Buffalo, N.\ 
Filed August 22nd, 1910. 
This patent is for a compound turbine blower comprising 
a case containing a series of propeller chambers arranged <\\|:. 
by side, a plurality of pressure propellers arranged in the c} 











bersfand each delivering air to the succeeding chamber, 
chambers and propellers being constructed of progressi\. \\ 
decreasing dimensions toward the outlet of the blower, and 41, 
| air-gathering and supply fan having scoop-shaped blades \ 
arranged to deliver air into the first of the propeller cham! 
There are ten claims. 


1,017,013. INsSERTIBLE Saw Tooru, F. C. Oldham, Broo! 
N.Y.—Filed November 15th, 1909. Renewed July 
1911. 


A wedge is put in with the tooth. Both bear at their | I 


[1.017.013] 


ay 


| | 
d \ | 





Nes. 


oun —————»—-__} 


ends on a semi-circular cam. By driving in the tooth the « 
is revolved, tending to expel the wedge, which is thus caused | 
lock the tooth. There are six claims. 


This bearing is controlled by springs in such a manner as to 
A is the 
the 


1,017,106. Pump, A. G. Mattsson, Detroit, Mich., 
to Great Lakes Engineering Works, Detroit, Mich., a ( 
poration of Michigan.—Filed March 18th, 1911. _ 

This is a modified Edwards’ type of pump. The invention 
deals wholly with structural details, the principal feature being 


assign! 


1,017,106] 


J 






© 


a pressure relief conduit communicating with the barrel below 
the valve chest at the end of the barrel and below the highe-t 
point of travel of the piston, this conduit having an elasti 
fluid trap init. There are three claims. 


1,017,280. Process or INCREASING THE DucTiLity OF META} 
Lic TuNGsTEN, W. von Bolton, Charlottenburg, Germany. 
assignor to General Electric Company, a Corporation o/ 
New York.—Filed September 13th, 1911. 

The process of increasing the ductility of metallic tungsten 
which consists in treating metallic tungsten at a high tempera 
ture with a mixture of hydrogen and a vaporisable halogen com 
pound of sulphur, and in passing an electric current through tl. 
mass thereby obtained in an indifferent atmosphere, and thereby 


| expelling any sulphur from the said mass. There are fou 
claims. 
1,017,438. CompouNnp HicH-PRESSURE TURBINE WHEEL, 7’. 


McAuley. Reno, Nev.—Filed February 28th, 1911. 
In a fluid pressure turbine a disc is formed on a hub mounted 
on @ main shaft having concentric rows of impact buckets 
formed on its sides. Each of these buckets is formed with a 





shallow curved face and a tapered extension on the rear, and 
a series of blades arranged tangential to the centre. These 
blades are disposed within the inner row of impact buckets 
and have a straight portion at their inner ends and a curved 
portion at their outer ends. There are seven claims. 
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THE SALVAGE OF THE SAN GIORGIO. 
(By our own Correspondent in Italy.) 
No. I. 

Tr is certainly considered in technical circles here 
in Italy that the despatch which has characterised 
the repairing and re-arming of the armoured cruiser 
cjiorgio after her serious accident represents a 


ole able performance in naval annals, and the 
fact tliat this opinion does not err, at any rate, on 
the site of exaggeration is now proved by the report 
on the salvage of that ship published last week in 


Rome by the Rivista Marittima, a report which, 
being due to the pen of General Valsecchi, head 
of the Naval Engineering Department, is rendered 
doubly interesting by the*known competence of the 
‘and the important part played by him on board 





iter 
pee direction of the laborious operations. And, 
in judging of these as now accomplished facts, it may 
be interesting to refer to the description of the disaster | 
and rough sketch published in THE ENGINEER of | 
August 25th, 1911, and written two days after the | 
stranding of the vessel, when the whole extent of the | 
damage was not fully known owing to a part of the | 
keel being inaccessible. The use of compressed | 


air for evacuating the water was even then being | 
etudied, but the writer of the note did not think | 
fit to refer to this fact, being sceptical as to the | 
lity of its practical application in the particular | 


ssil 
poss 1 : ; J | 
case. That a certain tangible result was, however, | 
gained under this head in an experimental form will | 
now be seen. 


ut. to return to the stranding of the ship. On 
August 12th, 1911, the San Giorgio was returning to 


tion of coal and stores, and may be calculated on 
about 10,450 tons, corresponding to a draught of 
7.47 m. at the moment when her impact ploughed 
a way through the volcanic tufa of a reef, where the 
depth was 6.80 m., 6.50 m., 6.30 m., and even 6m. 
Her weight of 10,450 tons was, however, increased 
to 14,750 tons by the 4300 tons of water now in her, 
and, given the diminished draught of the hull, it may 
be roughly estimated that the pressure on the zone 
of contact was 5150 tons distributed over 250 square 
metres. 

The question of stability, considered in the light 
of pure theory, viz., that of a non-deformable hull 
resting in the aforesaid hydrostatic conditions on a 
non-compressible plane, was certainly a serious one, 
as the ship was perilously near the confines of unstable 
equilibrium ; in practice, however, the bed of the 
rock was luckily not a plane but rather a shallow 
cradle hollowed, as has been said, by the vessel’s 
keel, and a further source of security lay in the 
points of rock, which, penetrating into deep dents 
made by them in the hull, nailed it to its base. But, 
even if this latter circumstance had been known at 
the time, the conditions of stable equilibrium were 
still near enough to vanishing point to engender 
the gravest apprehensions in the case of the slightest 
working of the ship owing to the action of the waves, 


list, trim, tides, water levels in the flooded part, 
are of back, &c., and to combat the danger of the 
latter by propping up the overhanging extremities 
of the keel. 

I. Lightening.—This work, which had to be sus- 
pended several times on account of the sea, was 
naturally done mostly by the floating cranes which 
had come from the arsenals of Naples and Castella- 
mare, as well as from the “Ilva” Metallurgical 
Society, who had immediately offered their help. 
At the same time the ship’s cranes and the temporary 
derricks mounted on board were used as much as 
possible, since the fact of the vessel being fast aground 
reduced the uneven movements of the objects dis- 
embarked with advantage to the lighters which 
received them. , 

The removal of the coal, fresh water, stores and 
ammunition made little difference, since the total of 
these items on board weighed only about 600 tons, 
and the fore bunkers, powder magazines and shell- 
rooms were flooded. It was therefore decided to 
eliminate immediately a weight of 1070 tons repre- 
sented by the guns and relative mechanism, the fore 
and aft conning towers—see Fig. 5—and part of the 
deck armour ; while preparations were made for the 





and what those waves can be which beat upon | 


Posilippo Point under the scourge of the dreaded 
libeccio all know who have seen them. 


The first | 


precaution, therefore, was to tie the San Giorgio | 


| down as fast as possible by leading out two anchors | 
| from the bows and one towards south-west (libeccio) | 
| from the stern, and these moorings were strengthened | 
| after three days. As to the obvious possibility of | eight forward boilers—about 250 tons—should such a 








Naples at a speed of more than 13 knots, after carrying 

out her electric rudder trials, when, about 5 p.m.,|a vessel in the position described above breaking | proceeding be imperative. 
being opposite Posilippo Point, she was felt to slow | her back, observations taken immediately after the | made for the 

down, and, after several dull shocks, accompanied | accident and daily during the salvage operations 

by a low tearing sound, to stop her course. She | had assured the engineers that for the moment all | 

had run ashore on the Gaiola Shoal. The moment | was well, and, though the fear of such a disneter| 


stripping of the cuirass as it should prove necessary. 
Ninety-five tons of this latter had, in fact. been dis- 
embarked when the ship got off on September 15th, 
and a further portion was ready for stripping had those 
operations not been successful. The two fore funnels 
were also sent on shore, not only to lessen the weight. 
but to facilitate the application of compressed air. 
and the ingress of the divers to the flooded stokeholds, 
and to expedite the eventual disembarking of the 


Preparations were also 
possible removal of the engines—about 
300 tons—and other more integral parts of the vessel. 
The lightening process began to have effect after 
five days’ work, when slight oscillations were felt. 
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Figs. 1 


after the water poured into the fore and midships 
double bottom and fore powder magazines, invading 
the stokeholes and the longitudinal and transverse 
bunkers, and practically the entire fore part of the ship 
up to the engine-room bulkhead, and welling up like 
a spring into the engine-rooms also, through the 
Kingston valves having been forced out of position, 
an incident which necessitated the working of the 
condenser pumps day and night to save that part 
from being flooded too. In the fore boiler rooms 
most of the boilers had, fortunately, just been closed 
down. Three, however, were still working, and the 
water, flowing into this part of the ship, became 
heated, and, mixed with the naptheine which leaked 
from the damaged tanks in the double bottom 
through the lacerated inner skin, formed a black 
boiling torrent which sorely tried the courage of 
the men engaged in closing the water-tight doors, | 
especially as for some minutes an explosion in the | 
fore powder magazine was momentarily expected. | 
The ship had, in short, taken in about 4300 tons of | 
water, or a little less than half her displacement, 
and, going down by the head until the keel rested | 
on the hummocky inclined plane of the reef, pre- | 
sented her hawse pipes level with the sea, her stern 
tilted up with the underwater torpedo tube clearly 
visible, and a list to starboard of 6 deg.—see Figs. 1 | 
and 2. The zone of contact, which corresponded to | 
about a third of her length fore and aft of the midship | 
section, was 35 m. long and 8 m. broad towards the | 
stern, but narrowed down towards the bows, which | 
were clear of the rock for 40 m., whereas the aft part | 
of the vessel, clear for more than 55 m., had the stern | 
post in 20 m. of water. 
Comparing her trim to what it had been in the | 
morning on leaving Naples, she had then had a draught | 
of 6.88 m. at the bows and 8.20 m. at the stern, | 
giving a set by the stern of 1.32 m., whereas she was | 
now 4m. down—see Figs. 3and 4—by the head, and her 
Immersion at mid-tide was 9.20 m. at the bows and | 
».<9 m. at the stern, a position into which she had | 
definitely settled. Her orginal mean draught | 
of 7.54 m., representing a displacement of about 
10,580 tons had been lessened by the day’s consump- | 








and 2—BOW AND STERN OF THE SAN GIORGIO ON THE 


was naturally ever present, in spite of the precautions 
taken, it is now officially announced that the hull 
of the cruiser has not suffered the slightest organic 
strain or deformation of any sort. The advent of 
bad weather would also have necessitated the recall 
of the salvage crew and the consequent stopping 
of the pumps, owing to the drawing of the fires in 
the aft boilers, which, being intact, worked with the 
aft dynamos during the entire operations. The 
immediate effect would thus have been the influx 
of about 2000 additional tons of water into the engine- 
rooms and adjacent compartments. The gravity 


of the problem, enhanced by the imminence of the | 


equinoxes, consisted in the fact that the hull of the 
San Giorgio, now weighing 14,750 tons, if raised to 
a point where her draught was limited to the 6.m. 
necessary to free her from the shoal, would not have 
displaced more than about 7700 tons. 


be eliminated. 

On the arrival of the On. Leonardi Cattolica, 
First Lord of the Admiralty, accompanied by General 
Valsecchi and his Chief of Staff, Ing. De Vito, the 
day after the disaster, a council was called on board, 


| at which Cav. Serra, the celebrated head of the Leghorn 


School of Divers, and the President of the Societa 
Messinese di Salvataggi, were also present. The 
plans laid down that evening were but little modfiied 
afterwards, even in details The main lines of the 
programme were as follows :— 

I. Lightening the ship. 

II. Expulsion of the water. 

III. Cutting away the reef. 

IV. Use of external lifting appliances. 

These four classes of operations to proceed simul- 
taneously, together with other secondary expedients 
for the preservation of the vessel under the mutable 
conditions to which the salvage operations would 
expose her, such as :— 

(1) The adoption of temporary measures to increase 
stability and organic resistance in case of bad weather. 

(2) The prevention of leakage into the unflooded 
arts. 


p 
(3) The taking of daily observations of draught, 





An excess | 
of weight of more than 7000 tons had, therefore, to | 








ROCKS 


Il. Expulsion of water.—It is superfluous to observe 
that the two antithetical methods for producing a 
like result, viz., the stopping of leaks with contem- 
porary pumping and the evacuation of the water by 
means of compressed air, cannot proceed simul- 
taneously, on account of the hermetical closing re- 
quired by the latter system, and the fact that its 
application expels the stopping from the leaks. 
It was therefore decided to resort immediately, and 
on the largest scale possible, to the more tried method, 
whilst considering the use of compressed air as a 
stand-by for which the necessarily long preparations 
were entrusted to the “‘ Impresa Fogliotti,’’ specialists 
in the laying of foundations by the pneumatic process. 
This firm therefore sent a gang of its men on board 
to make everything ready against such time as their 
services should be called into requisition. In the 
meanwhile the pumping service had been definitely 
organised. This had at first been performed by the 
means on board or of easy application, and consisted 


| of steam and electric pumps, driven in the first case 


| by such temporary boilers or by a connection effected 
with the main steam supply from the six aft boilers. 
representing more than 7500 horse-power, which 
had remained intact ; and dependent in the second 
instance on the aft dynamo station. This latter 
was, however, required for the lighting and other 
purposes inherent to the life on board, while the tem- 
porary boilers, in consequence of the engines having 
atmospheric exhaust, necessitated the constant 
presence of the tank vessels for the supply of fresh 
water, and taught the lesson that their future sub- 
stitution by internal combustion engines driven 
by petroleum—rather than benzine—would be of 
advantage. But after the first few days more potent 
means were forthcoming, and the pumping programme 
was rectified and enlarged—see Fig. 6. Acting on 
the basis of the reports of the divers and considering 
the fore boiler-rooms to be in direct communication 
with the sea and the adjacent compartments flooded 
by infiltration, the ship was treated as being divided 
into independent transverse zones, separated by the 
principal water-tight bulkheads. To each of these 
zones was assigned a separate pumping plant, and they 


were in their turn sub-divided, as the water was gained 
on, by means of hydraulic dams made of a con- 
glomerate of cement mixed with cork and other 
light substances, thus daily circumscribing the evil 
and lessening the possibility of some untoward 
accident leading to the flooding of the stern com- 
partments. So, inch by inch, the San Giorgio was 
reclaimed from the sea, and gangs of men _ stopped 
the leaks with wood, tow, cement and brickwork, 
while other localities, as, for instance, the longitudinal 
bunkers, the keeping dry of which presented ex- 


ceptional difficulties, were filled with masses of 
cork mixed with empty barrels and earthenware 
jars. 


The torpedo-room was dried in the first days, 
stopped with cement and transformed into a huge 
sump, bringing nearer to their work and thus increas- 
ing the output of a centrifugal steam pump of 200 tons 














one by one as they were emptied of water, with cork 
and cement to stop the infiltrations from the flooded 
boiler-rooms. These represented the most arduous 
part of the problem, and, in the attempt to battle with 
the inrush of the sea, two steam and two electric 
pumps, all of the centrifugal type, were kept at work 
ceaselessly discharging overboard 5600 tons of water 
every hour. This pumping station was isolated by 
the water-tight doors and open only to the sky. 
The total pumping power was thus over 15,000 tons 
per hour, of which 6000 tons was due to the ship’s 
own resources and 9000 tons to outside aid. 

The pumping out of the vessel was naturally con- 
ducted simultaneously with the 

Stopping of the leaks, of which process it was in 
fact one of the most powerful allies, for the inward 
current produced by the suction of the pumps was 
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| like the San Giorgio, where the inner skin weighs 
not more than 120 tons, and would have the advan. 
tage of greater ductility, and therefore less liability 


to yield under analagous circumstances. Other 
leakages were caused by the fact that the impact 
on the outer skin dislocated the Kingston valve 
flanges on the inner skin, in consequence of the 
absolute rigidity of that part of the variou inlet 


pipes which is situated in the interspace of the double 


bottom. This part, it is suggested, should be ci signed 
henceforth of undulating form like those of t)). Fox 
or Morrison furnaces, or with an elbow or ii: some 


other way calculated to increase elasticity. 

The compressed air method, to be applied to the 
| two fore boiler-rooms, which had about 1400 cubic 
metres of water in them and were still in direct 


com- 
munication with the sea, had in the meantim. been 
prepared by the specialist gang—see Fig. 7. The 
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Fig. 3.—Position of the Ship on the Rocks, August 29th, 1911. 
the Stern with Submerged Torpedo Tube above Water, and was Canted 6 deg. 


to Starboard. 


capacity per hour and a piston steam pump of 40 
tons hourly output set up for the emptying 
of the adjacent compartments. Another sump 
was made out of the fore powder magazine hatch- 
way. which accommodated the great suction pipes 
leading from the pumps of the tugs Atlante and 
Ercole, made fast alongside, an arrangement which 
the exigencies of the moment demanded, but which is 
always to be deprecated, as connections of this sort 
between a ship, even when fast ashore, and a floating 
body, must be cast loose in rough weather, and 
hinder other operations such as those of the divers 
and the disembarking of weights when the sea is 
calm. 


capacity, while the tanks beneath it were emptied 
and hermetically sealed. The lateral cells 
double bottom, the fore dynamo station, and the 





of the} 





Normal Water Line 
Water Line Aug: 29° /9i/ 


She was up by Fig. 4—Drawing made from 


used—as in the case of the Sultan—for the intro- 
duction and keeping in place of masses of wood, 
cork, wedges and close-baled tow, which served 
to stuff the cells of the double bottom corresponding 
with the holes. These, however, were exceedingly 
difficult of access, the worst of them—those in the 
fore boiler-room—being on the edge of the reef, and 


many only becoming visible later on when the ship | 


was lifted by the compressed air caissons (camels). 
As, therefore, the stopping from the outside could 


| never be thoroughly effectual, three large collision 


| mats of 20 square metres were ordered, and to pre- 


The capstan-room was also freed from water | 
by two electric ship’s pumps of 10 tons per hour | 


vent them being torn by the external pressure 
caused by the suction of the pumps, it was determined 
to stretch a steel net over the hole and lay a cushion 


| of tow on it before applying the mat. 
The stopping of the leaks from the inside was 


put off for a few days till the fore funnels had been 
shipped ashore. The divers 
entered by the ventilat- 
ing cowl heads, and their 








Fig. 5-FORE TURRET REMOVED, SEPTEMBER 4th 


powder magazine below were pumped dry by two 
piston steam pumps and two electric ship’s pumps 
of a total capacity of 1550 tons per hour, and were 
then kept clear of water by a steam piston pump of 
40 tons hourly discharge. In the engine-room an 
electric pump of 240 tons output per hour acted as 
auxiliary to the ship’s bilge pumps and vacuum pumps 
transformed for the purpose, and these were enough 
to cope with the bad leakage of the inner skin of the 
double bottom, and to dispense with the four con- 
denser circulating pumps of 1000 tons per hour 
capacity each, which served, with a Worthington 
pump of 400 tons hourly output, for the emptying 
of the great compartments in the hold by means‘of a 
collecting pipe. Three steam pumps—two centri- 
fugal and one piston—with a total capacity of 1640 
tons per hour, were used on the longitudinal and 





task was anything but a 
safe one, for it must be 
remembered that diving 
operations in the interior 
of a battleship are attended 
with yet more risk than 
those in the interior of a 
merchant ship on account 
of the many extra encum- 
brances not found in the 
latter, and the consequent 
increased danger of getting 
life-lines and air tubes 
hung up in places which 
by their nature preclude 
the use of the diver’s safe- 
guard, viz.. the possibility 
of being ‘‘ blown to the 
surface.”’ 

In the fore stokeholds, 
where the worst leaks were 
found, and where the work 
had to be entirely carried 
on with electric submarine 
lamps. the damage ex- 
tended under the _ boilers, 
and the want of space 
materially increased the 
well-known difficulty of 
getting internally applied stopping to hold against 
external pressure. Many leaks were certainly success- 
fully treated by means of wedges of wood covered 
with tow and layers of hydraulic cement, but new 
holes were ever being discovered. The inner skin, 
responding to the blows of the points of rock which 
had perforated the outer skin—see the drawings on page 
397, and illustrations on page 406—was in some parts 
only bruised or deeply dented ; in others, the tension 
had produced burstings, lacerations and crumplings 
of the metal, and an examination of the damage 
in dry dock has engendered the persuasion in General 
Valsecchi that in future it would be preferable to use 
for the inner skin soft instead of high-tension steel, 
giving it 10 per cent. greater thickness to ensure 
the same resistance. This change, he points out, 





would only add about 12 tons to the weight of a ship 









Report of the Divers after the Unsuccessfui Attempt o/ 
September 8th. They could not find out what was holding the vessel. 


armoured deck was considered as the ceiling of the 
| hermetic caisson, and one by one all apertures were 
| being sealed. The difficulty of this operation may 
| be imagined when one considers that not only had 
| all funnels, ventilators, ash hoists, telegraphs, &c., 
| to be rendered air-tight, but forty-six doors, hatch- 
| ways and manholes as well, and that, too, in a manner 
solid enough to preclude the bursting of any of the 
| stoppings and the consequent inrush of water, which 
| would have endangered the lives of the men who 
might be working in the compartment. These 
preparations, rendered superfluous by the fact that 
the ship was got off on September 15th by other means, 
were turned to advantage in an experimental way 











Fig. 6 PUMPING OUT FORWARD COMPARTMENTS 


|in Naples dock, which the vessel entered with her 
| fore stokeholds still flooded. 
Three air compressors of a total output of 30 cubic 
metres per minute were used on the two stokeholds 
of a total volume of about 1500 cubic metres, and 
| lowered the water by 60 em., whereas by concen- 
| trating their action on one stokehold the water level 
diminished 95 em. The experiments proved that 
in salvage operations of this sort the output per 
minute of the compressors ought not in any case 
to be inferior to a tenth of the volume of the flooded 
compartment, and that the internal pressure ought 
not to exceed 1 atmosphere for fear of starting the 
caulking. A careful search for the causes which led 
to these rather meagre results revealed an abuse 
not confined to the Italian navy alone, that of drilling 
small holes in the water-tight bulkheads for the 
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DRAWINGS OF THE RUPTURED BOTTOM OF THE ITALIAN CRUISER SAN GIORGIO 











ee ee 


er folic acibaian tinted 














Views of the Holes in the Outer and Inner Plating. 





























Section through Machinery Space at Frame 2, Aft of Amidships. 


Admidships Section. 
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Section through Boiler Space at Frame 25, Forward from Amidships. 
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Section at Frame 30, Forward from Amidships. Section at Frame 31, Forward from Amidships 
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attachment of various objects, and not plugging them 
when those objects were subsequently removed. 
It is unnecessary to add that, according to the re- 
gulations, no hole of any sort may be made without 
the consent of the second officer. General Valsecchi 
now advocates a more drastic remedy, the exclusion 
of the electric hand drill from the inventory of a 
warship. The so-called water-tight stuffing-boxes 
in the bulkheads are, according to that gentleman, 
another source of danger. The best bulkhead stuffing- 
box, he says, is one which is conspicuous by its 
absence. They are not as yet arrived at perfection 
and their number should be scrupulously limited. 
The tendency should be to regard a ship as com- 
posed of independent autonomous transverse zones, 
at any rate below the armoured deck, and the various 
mains connected with the pumps, as also the tubes 
of the telegraphs, should be sub-divided in accord- 
ance with this principle. As for the periodical 








Fig. 7-AIR LOCK 


tests of the water-tight compartments, he is of the 
opinion that these should not be made, when the 
ship is once in commission, by the flooding process, 
on account of the damage produced. Except in the 
case of the compartments of the double bottoms, 
he prefers the pneumatic to the hydraulic test. 





THE RAILWAY BILL. 
No,, 1.* 


THE clauses discussed last week are intended 
to meet that condition laid down in the agree- 
ment between the companies, the men’s represen- 
tatives, and the Government that ended the strike 
last August, which said that ‘‘ the Government 
have given an assurance to the railway companies 
that they will propose to Parliament next session 
legislation providing that an increase in the cost of 
labour due to the improvement of conditions for the 
staff would be a valid justification for a reasonable 
general increase of charges within the legal maxima, 
if challenged, under the Act of 1894.’’ There is, 
however, nothing said in the Bill as to who is to show 
that any increase for which sanction is sought under 
the second clause is unreasonable. 

Section 3 allows for fares, rates, or charges, ex- 
perimentally reduced, to be restored or partially 
restored ; it makes the same provision for cases 
where the reduction had not been justified by 
the result or only partially justified. Should any 
complaint be made as to these, the complainant 
must prove that the increase is unreasonable. This 
point was considered by the Board of Trade Confer- 
ence with, evidently, much spirit, as the report 
includes this recommendation among “the only 
questions, however, on which the Conference was able 
to come to a conclusion.”’ Mr. (now Sir) T. Ratcliffe 
Ellis was asked by the Departmental Committee 
whether he agreed with this recommendation, and 
he said that he did. On the other hand, it was stated 
by the Birmingham Chamber of Commerce in a letter 
to the President of the Board of Trade, read to the 
Departmental Committee, that the recommendation 
“is distinctly retrograde, and would be uncom- 
promisingly resisted by the commercial community,” 
and that if it “‘ were adopted by the Board of Trade 
and incorporated in legislation, the railway companies 
would be empowered to do what Parliament in 1894 
deliberately, and on good cause being shown, said 
that they should not be allowed to do.” 

Section 4 gives the Railway and Canal Commission 


* No. I. appeared in the issue of April 12th. 





power to grant conditional increases of rates, &c., 
and to name a period after which the question is to 
be brought before them for reconsideration. This 
was recommended by the Board of Trade Conference. 

Section 5 deals with amendment of entries in the 
classification. Under the Act of 1888 (Section 24, 
Sub-section 11) the Board of Trade may amend 
any classification and schedule by “ adding thereto 
any articles, matters, or things.”’ Power is now to be 
given to the Board to remove any article from one 
class to another ‘‘ in cases where it is proved to the 
satisfaction of the Board that circumstances have so 
changed or developed with respect to that article 
since the classification or schedule was made.” 

We may here remark that the Select Committee 
of 1872 on Railway Agreements and Amalgamations 
dealt with this question, and the report said : “Another 
suggested reform consists in a fresh classification 
of rates, and it has been proposed that the classifica- 
tion adopted by the companies themselves in their 


Clearing House should be substituted for those in the | 


special Acts of the companies.”’ The Select Committee 
recommended that this be done, and that “there 
should be power to alter the classification from 
time to time.” 
rates was enacted the following year—the Regulation 
of Railways Act of 1873 (36 and 37 Vict. 48)—but 
no mention was made of a uniform classification. 


In 1881 a Select Committee sat to inquire into the | 
working of the Act of 1873, and it also recommended | 


a uniform classification, but nothing was done until 
the Act of 1888, and the consequent Railway Rates and 
Charges Orders Confirmation Acts of 1891 and 1892. 


The classification laid down in these Acts are statu- | 


tory. They are, however, not the working classifica- 
tions. The statutory classifications provided five 
divisions, but the working classifications have eight. 
Articles may be removed from one class to another 
in the working classification—and this is often 
done—but the statutory classification cannot be 
amended except by adding items to it. Now, 
however, it is proposed that the Board of Trade 
may remove any article from one class to another. 


Section 6 refers to owner’s risk and company’s | 
As this has been the point on which there | 


risk rates. 
has been the most contention, it is desirable that we 


should say that in 1830, by the Carriers’ Act, the | 


liability of carriers for articles lost was limited to £10, 


unless such articles were declared, and an advanced | 
rate for their carriage paid. But, under Section 6 | 


of that Act, it was laid down that special contracts 
might be made between the carriers and other parties 
for the conveyance of goods and merchandise. On 
the latter section is based the company’s authority 
for lower rates for goods sent at the owner’s risk. 
The first part as to limiting the liability also applied 
to railway companies, but it was extended to cover 
horses, cattle, and other animals by the Railway 
and Canal Traffic Act of 1854, with the addition that 
all such special consignment notes were to be signed 
by the sender. The words of the Act of 1854, Section 
7, say that “Every such company 
be liable for the loss of or for any injurydone .. . 
in the receiving, forwarding, or delivering thereof, 
occasioned by the neglect or default of such company 
or its servants,” and that the conditions “shall 
be adjudged by the court or judge before whom any 
question relating thereto shall be tried to be just and 
reasonable.” 

We are unable to trace when the owner’s risk rate 
was introduced. There is no mention of it in the 
proceedings before the Select Committee of 1872, 
but Mr. Andrewes, the solicitor of the London and 
North-Western Railway, told the Departmental 
Committee that there was a case before the Courts 
as far back as 1877, and another in 1883, where a 
lower rate freed the company from responsibility. 
It is, however, certain that the rate was given volun- 


Legislation on the subject of railway | 


shall | 


company which carries dangerous goods at owner’s 
risk refuses to carry them at company’s risk at a rate 
increased by an amount which is reasonably sufficiont 
to cover the liability. The next clause qualifies 
‘““company’s risk ’’ in the matter of dangerous goods, 
so that it does not apply to loss or damage arising 
from the nature of the goods themselves unless (he 
company undertakes that risk. In plain Engiish. 
this means that the company shall be responsi))le, 
in the case of dangerous goods, for loss or delay 
in transit, and also if the company shall have uncer. 
taken the further risk for any loss or damage from 
breakage, leakage, &c. 

Sub-section 2 of Section 6 meets a further point 
mentioned by the Departmental Committee. 
is where the companies will not take certain articles 
at company’s risk rates unless they are pactad, 
This has freed them from any responsibility for joss 
or delay as distinct from the articles being dameved 
as a result of their not being packed. The Bill ;ro- 
vides that where the companies wish to escape all 
responsibility the owner’s risk rate must be decres sed 
accordingly. 

There was another objection to owner’s risk rites, 
which was that the companies were only respon 





ble 


lie . 
| in cases of loss or damage through the “ wilful :jis- 
|conduct of the company’s servants.” Such inis- 
|conduct was difficult to prove. The matter was 


discussed at the Board of Trade Conference, and 
eventually three clauses were adopted embod, ing 
a list of cases where, subject to the conditions of the 
| note, the companies would accept liability. These 
| were agreed to by the General Managers’ Conference 
at the Railway Clearing House in February, 1°10, 
and came into force as from January Ist of that year. 

Witnesses before the Departmental Committee 
complained of the curtailment which had been made 
in some towns in the period during which traffic 
was collected and delivered, but the companies’ 
witnesses stated that these alterations were made as 
|a result of the reduced periods of work for certain 
classes of their staff prescribed in recent awards 
or other circumstances unconnected with the question 
of competition. The Committee therefore thought 
that no obstacle should be put in the way of tracers 
making their own cartage arrangements and arrange- 
ments for the traffic to be consigned “station to 
| station” only, and that all rates should be quoted to 
include and to exclude cartage. Section 7 of the new 
Bill extends Section 14 of the Act of 1873 so that this 
information is to be given. 

The Bill sanctions companies making working 
agreements upon two conditions. The first is that 
where a company works the railway of another, 
either alone or jointly with the other company, that 
railway and the railways of the working company 
| shall be deemed to be one railway for the purpose of 
| calculating maximum fares, rates, and charges, and 
where the scales of the two companies are different 
the maximum rate to be adopted is to be that 
chargeable for the entire distance. 

To understand this it must be remembered that the 
| rate for the first 20 miles from a terminal is higher 
than for the next 20 miles, so that the further a con- 
signment is going the cheaper becomes the rate per 
mile. But, as soon as the consignment passes on to 
| another railway the dearer scale starts again. By 
regarding the combined lines as one the rate is con- 
tinuous, and it is generally estimated that had the 
Great Northern, Great Central, and Great Eastern 
Working Union Bill been passed, the traders of the 
country would have gained £100,000 a year from 
similar clauses to the above, to which the Board of 
Trade got the promoters to agree. 

The second condition under which working agree- 
ments may be allowed is that when any agreement so 
made is “‘ for the purpose of enabling a railway com- 


| 





tarily by the companies ; also that there would have | 
been little or no trouble had it not been for the fact | 


that some companies, in order to retain competitive 


traffic, paid claims for damages where they were | 


exempt owing to owner’s risk conditions. This led 


to the establishment in 1902 of the Joint Claims | 


Committee of the Railway Clearing House which 
inquires into and decides upon practically all such 
claims. 

In theory there should only be that difference 
between an owner’s risk rate and a company’s 
risk rate equivalent to what is practically an insur- 
ance fee against loss or damage. Unfortunately, 
we are not in a position to give a single illustration 
to show the difference. None such was volunteered 
before the Departmental Committee. One witness 
said that “‘ there appears to be too great a difference 
between the rates for owner’s risk plus insurance 
and the company’s risk rates. I have been trying 
to get an illustration of that, but I was not able to 
do so.” 

The Departmental Committee thought that com- 
pany’s risk rates should bear a difference in charge 
to owner’s risk rates “‘ reasonably sufficient to cover 
the risk to the railway company,” and the Bill pro- 
vides that there shall be ground for complaint to 
the Railway and Canal Commission if the company’s 
risk rate exceeds the owner’s risk rate (if any) by 
more than an amount which is reasonably sufficient 
to cover the liability which the company undertakes 
in the one case and not in the other. It shall also 





be justification for a similar complaint if a railway 


pany to exercise powers which it could not otherwise 
exercise, or obliging such a company to abstain 
from exercising powers which it would otherwise 
be entitled to exercise,’’ such agreements shall be 
deposited with the Board of Trade, and, if the Board 
so order, they shall be published in such manner 
as the Board directs. Penalties may be enforced 
for omission to file such agreements. 

At the present time railway companies cannot 
purchase land for widening nor cross nor divert any 
highway, road, river, or canal without parliamentary 
sanction. The carrying of a Bill through Parliament 
is not only a great expense and takes up considerable 
time, but affords an opportunity for discontented 
parties to obtain, by ‘parliamentary bargains,’ 
concessions from the companies which are often 
uncalled for. 

This subject was also considered by the Board of 
Trade Conference, and the present Bill, by Section 10, 
proposes that instead of proceeding by a Bill the 
railway company shall apply to the Board of Trade 
for an order. Public notice shall be given of this for 
the purpose of giving information to the persons 
interested. After considering the objections (if any). 
and holding an inquiry if any objections have been 
made and have not been withdrawn, the Board shall 
make an order granting the application, or some 
part of it they think fit. Such order shall provide 
for the protection of all interested parties. In cases 
of magnitude or under unusual conditions the Board 
may declare that the Order must be confirmed by 
Parliament, and the Board must bring in a Bill for 





such purpose. Petitions may be presented to Par- 
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limment against the confirmation of such Orders. 

Similar, readier, and easier means for obtaining, 
through the Board of Trade instead of by an Act, 
extension of time for the completion of new works 
is provided for in Section 11. 

Under Section 68 et seg of the Railway Clauses Act, 
1845 (8 Vict. Ch. 20), a railway company, in construct- 
ing a new line, is ordered to make ‘and at all times 
thereafter maintain ”’ certain accommodation works, 
such as gates, bridges, fences, drains, watering 
places, &e., for the accommodation of the owners 
and occupiers of lands adjoining the railway. If 
any difference arise between the parties as to the num- 
her and extent of these works the same has to be de- 
termined by two justices. 

The evils of this were recognised by the Board of 
Trade Conference, and as a result of its reeommenda- 
tions Section 12 of the new Bill orders that if either 
party so requires a single arbitrator shall decide. 
If the parties cannot agree to the arbitrator, he shall 
be selected by the Board of Trade. Also that the 
arbitrator or two justices, as the case may be, may 
order compensation to be paid to the parties if the 
amount of compensation so payable be less than the 
cost of the accommodation works. 

The Conference also said that it was ‘ desirable 


that railway companies should have the same powers | 


as are enjoyed by private landowners in regard to 
the holding or dealing with land which they may 


hereafter acquire for the purpose of their under- | 
| 


takings, but that any extension of existing powers 
in relation to land already acquired should only be 
permitted subject to an opportunity being given to 


the adjoining owners to be heard in objection before | 
the Board of Trade.” This refers to Section 127 | 
rt seq of the Lands Clauses Act, 1845 (8 Vict. Ch 18), | 


which said that the company must absolutely sell 
all superfluous lands or all such land shall thereupon 
vest in and become the property of the owners of 
the lands adjoining thereto. 

Section 13 provides that the Act of 1845 shall not 
apply to any land acquired by a railway company 
under powers to be granted after the passing of the 
new Act. And this shall apply to any existing super- 
fhious land should the Board of Trade think fit so to 
order, but the owners of adjoining lands must be first 
xiven an opportunity of being heard, and the Order 
may be made subject to such exceptions as the Board 
thinks fir. 

It is of interest to remember in this connection 
that the Royal Commission on London Traffic said 
that the provision of means for rapid transit was a 
costly business, and that some ‘recoupment ”’ 





might be obtained in the way for which legislation 
is now proposed 

The last part of the Bill provides means whereby 
complaints from traders may be more readily and 

| cheaply dealt with, a course recommended by both 
| the Board of Trade Conference and the Departmental 
| Committee. 

The Registrar of the Railway and Canal Commission 
is to have power to hear and decide certain cases, 
and his decision shall be final, except that, on a point 
of law, an appeal may be made to the ex officio 
member of the Commission. The Registrar may 
refer any case to the Commission either before or 
during the hearing if it appears to him that the case 
or point is of such general importance that it ought 
to be heard and decided by the Commission. 

Rules are to be made for the hearing of cases 
before the Registrar defining the class of cases to 
be so heard ; for the Registrar to have the assistance 
of two assessors—being neither barristers nor solicitors 
—in any case where the parties so require. and that 
in any hearing before the Registrar only one counsel 

| or solicitor shall be heard on behalf of the traders 
| and the railway companies respectively. 

The Board of Trade Arbitrations Act, 1874 (37 and 
| 38 Vict. Ch. 40), in Part IT., says that where the Board 
of Trade has to appoint an arbitrator to decide some 
| difference it may refer the matter to the Railway 
| and Canal Commission for decision. In those cases 
where the point in dispute is between a trader and a 
| railway company, Section 15 of this new Bill autho- 
| rises the Board of Trade, if it thinks fit, to send the 
| matter to the Registrar instead of to the Commission. 
| The Bill does not deal with that portion of the 
report of the Departmental Committee that recom- 
mended that ‘‘the constitution and functions of 
| conferences and other (Clearing House) committees 
| appointed by the railway companies should be made 
| public,” nor that as to the staff affected by amalgama- 
| tions and working unions. The Bill also ignores the 
statement of the Board of Trade Conference that 
“it was desirable that an Advisory Committee on 
Railway Matters should be constituted, which the 
Board of Trade might consult on such matters as 
they might think fit to refer to it.” 





Ir is proposed to construct an electric railway from 
| Hobart to Franklin, about thirty-five miles, via Kingston, 
Sandfly and Huonville. The single-phase system with 
overhead wires is proposed, and the cost is estimated 
at £227,000, exclusive of purchase of land and street 
widenings. 


A NEW MARINE DIESEL ENGINE. 


WE received a most pleasant surprise when, while 
on a recent tour of inspection of the works of the 
various Italian builders of Diesel engines, we found 
the Messrs. Franco Tosi, of Legnano, the well-known 
builders of these engines for electric lighting purposes, 
are also entering the marine ficld with a two-cycle 
Diesel engine designed quite on the lines of what 
we have from time to time set forth as being our 
ideals of what a marine motor should be, and we 
acknowledge our indebtedness to Messrs. Tosi for 
their permission to publish the designs of this interest- 
ing engine. Though up to the present the marine 
engine has not reached a state of actual existence, 
the great experience of the builders in stationary 
engine work is sufficient guarantee that mechanical 
troubles at all events are not likely to loom large, 
so that we shall deal chiefly with points of general 
design. By way of introduction. it may be said that 
the builders prefer to build in four cylinders only. 
as giving a sufficient number of impulses to ensure 
starting and providing a more rigid engine than one 
with a greater number of cranks, and at the same time 
saving space fore and aft. The two-cycle is adopted 
in preference to the four, on account of the saving 
in weight, space and cost,in spite of the increased 
fuel consumption.. The makers also pointed out that 
as the thrust on the crank pin is always in one direc- 
tion with a two-cycle engine, while with a four-cycle 
it is alternating up and down, owing to the suction 
stroke, the two-cycle engine would run longer and 
more quietly without the necessity of taking up a 
slack bearing, though this would not. of course, apply 
to the guides where the alternates thrust. 

The first point to which we would draw attention, 
and which at once, in our opinion, stamps the engine 
as designed with appreciation of marine requirements, 
is the use of the piston-rod and crosshead, a feature 
we have consistently advocated. except for cases 
where headroom is limited. The builders gave us very 
clearly their reasons for their adoption of this plan:. . 

(1) The piston is relieved of all side thrust, so that 
the wear on the piston and liner is eliminated. 

(2) The gudgeon pin—now become the crosshead 
pin—can be made of larger dimensions than when 
it is fitted inside the piston. It is also get-et-able 
while the engine is revolving. and it runs unde 
cooler and better working conditions. 

(3) As the piston has not got to perform the func- 
tions of a guide, it requires less lubrication, and there 
is therefore less oil to be thrown out into the exhaust 
or to get up through the rings and cause deposit, 
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(4) With the crosshead it is easier to operate the 
scavenging pumps by means of rockers, and hence 
a shorter engine than when they are driven off the 
crank shaft becomes possible. 

(5) The makers also claim that with this arrange- 
ment it is easier to get a piston out. but with this we 
are hardly inclined to agree, as the Nederlandsche 
Fabriek trunk piston can be swung out clear for 
examination by disconnecting one side of the bottom 
of the cylinder liner and without touching the bottom 
end, than which nothing could be simpler. 

The first three reasons given above we do think 
have great weight. The third particularly is one that 
is liable to be overlooked, and yet is of great import- 
ance in view of the quite appreciable consumption 
of lubricating oil and the high cost thereof compared 
with that of the fuel. 

The next point which claims our attention is our 
old friend the withdrawal of the piston. The method 
adopted here is quite novel, and we think a very 
pretty arrangement, and runs the Nederlandsche 
Fabriek device, which we illustrated in connection 
with the Selandia—see page 271 ante—very close. 
Here the bottom of the cylinder is quite open, and 
has no plate to separate it from the crank casing. 
The short piston cannot, of course, be adopted, as 
the length is required as cover for the exhaust ports, 
and hence its length is about the same as that of an 
ordinary trunk piston. It is, however, closed in 
at the bottom, the cover forming a steady for the 
piston-rod, which is attached to the top end. We 
might here mention that it is also built in two parts, 
the head which carries the rings being bolted to the 
lower part, so as to permit of better expansion of the 
top part, which, of course, is subject to the greatest 
heat, without setting up unequal strains in the body. 
To remove the piston, then, it is necessary first to 









































Fig.1—PISTON LOWERED FOR EXAMINATION 


disconnect the rocking levers for the scavenge pump 
from the connecting-rod and then disconnect the 
two crosshead pin bolts and the water-cooling pipes, 
and swing the rod clear. The piston and rod can 
then be lowered right down for examination, or 
removed on the trolley, as shown in Fig. 1, if a new 
ring has to be fitted. It is a little difficult to say 
which is the better of the two devices, this or that of 
the Nederlandsche Fabriek. If both devices were 
considered as applied to a four-cycle engine where 
the pistons could both be short, we think that the 
Tosi device would be the cheaper of the two to build, 
as there would not be the two parts of the cylinder 
to fit together. In spite of the fact that the Neder- 
landsche Fabriek devicé requires the removal of 
some ten or twelve small bolts to get at the piston 
for examination only, while the Tosi device only 
requires the removal of two bolts, if we confine our- 
selves to similar conditions in each, as far as possible, 
and discard the pump levers, which are not essential 
to the design, we think that the examination of the 
Nederlandsche Fabriek piston would be more quickly 
made and the parts reassembled. For not only would 
the adjustment of the two crosshead pin bolts in the 
Tosi engine require more care than the ten or twelve 
little studs on the liner, which would simply have to 
be screwed hard up, but a certain amount of tackle 
and gear would have to be got in place to handle 
the weights of the Tosi piston and rod even for an 
examination of the rings only. However that may 
be, both are very good and both afford a practical 
solution of the problem. 

As we have mentioned the air pump levers, we 
should perhaps here point out that the scavenge 
pumps, of which there are two, each double acting, 
are worked by rockers off the crosshead, and so afford 
a counter balance to the main pistons, as shown in 


ment of scavenge pumps is better than that in which 
the pumps form part of the main pistons, in that the 
speed of the pump pistons can be reduced below 
that of the main pistons, which leads to less loss of 
efficiency in the pumps. They also claim that with 
the differential diameter arrangement, the scavenge 
piston draws some of the lubricating oil from the 
main cylinder and discharges it into the combustion 
space where it is burnt. but whether this amounts to 
anything appreciable we are not able to say. The 
high-pressure compressor is of the three-stage type 
driven by a prolongation of the scavenging piston- 
rods. There are two low-pressure compressors, one 
of which has the intermediate compressor above it, 
and the other has the high-pressure compressor 
above it, with a cooler in between. These coolers 
are of such ample dimensions, and so surround all 
the parts, that there should be no danger of such 








high temperatures being reached as would cause an 
explosion of lubricating oil. Off the same levers 
are driven the water circulating pumps and also a 
pump for drawing fuel from the “ bunkers’ and 
delivering it to the gravity running tanks, so that 
no auxiliary is required for this purpose. 

It will be seen that the cylinders are supported 
on cast iron columns, the openings between being 
closed by light doors, although curiously enough | 
forced lubrication is not proposed. The crank | 
pins are to have centrifugal rings and the other parts | 
are to have sight feed drips. The construction of | 
the cylinder should be noted. There is no liner | 
proper, and the bore of the cylinder is cast with the 
upper part of the jacket and with the exhaust belt, 
in order to overcome the usual difficulty of the joint 
between the exhaust belt and the water jacket. 
The bottom joint of the bore with the jacket is | 
flexible so as to allow for expansion. The piston 
is water cooled, the builders pointing out the great 
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Burmeister and Wain prefer to take it up to 650 horse- 
power. Both firms admit that it is difficult to get 
four very small pumps to distribute equally, but 
when they reach a reasonable size Messrs. Tosi find 
that the adjustment of the lift of the suction valve 
provides a satisfactory means of obtaining an exactly 
equal supply for each. This correct adjustment 
can be ascertained from the indicator diagranis, 
and then locked once and for all. Taking an eig/jt- 
cylinder Burmeister engine with its makers’ practice 
as the equivalent of a four-cylinder Tosi engine 
with its makers’ practice, the breakdown of a sinvle 
pump would disable half the cylinders of the forner 
and one-quarter of the latter. Throttle control is 
obtained in the usual manner by holding up the 
suction valves of the pumps by means of the little 
handle B, Fig. 3. 

The valves are arranged in the usual manner jn 
the head—fuel valve, compressed air starting valve 
and four scavenging valves. The four scavenying 
valves are driven in a somewhat unusual manner, 
Two rockers are fitted, each of which operates a jair 
of valves by means of two striking faces upon it, 
the outer valve being fitted with a compensating 
lever to give equal strokes to the two valves. Whether 
this will be silent remains to be seen, but it appears 
to be a considerable simplification on the Sulzer 
yoke or the method adopted in the stationary enyine, 
which will be mentioned later. These levers are 
both actuated by cams C! C? on the cam shaft D, 
The starting valve E has a pair of rockers F' F*, 
one for ahead and one for astern, each with its own 
cams G! G?, the rockers being pivoted excentrically 
to each other on the shafts H! H?’, so that either can 
be engaged as desired by a rotation of the shafts 
H:! H?. The operation of the fuel valves is controlled 
in a novel manner, the rockers J Figs. 4 and 5 

being driven by excentrics K instead of cans, 
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superiority of water over oil as a heat conveying 


medium. The difficulty which is always urged 
against water—the possibility of leakage, wash- 
ing away the lubricant, and causing saponi- 


fication of the lubricating oil—is got over by 
the provision of a light sheet metal shield which 
extends from the column where the first articulation 
of the water pipes occurs, and completely encloses 
all the pipes and their joints except for a narrow 
vertical slot in which the crosshead pin works, so 
that any leakage is caught and delivered into a well 
at the bottom of the columns clear of the lubricant, 
a wise recognition of and provision against this | 
difficulty. 

We now come to a little point which we think is 
quite worthy of some further discussion. Messrs. 
Tosi fit four fuel pumps mounted in pairs together— 
see A, Fig. 3—one for each cylinder, as they state 
that they can thereby obtain a better regulation 
of the fuel supply to each cylinder than with one 
pump supplying all four cylinders, and in addition 
to this a breakdown of one pump would only disable 
one cylinder. This appears to be exactly contrary 
to the somewhat strongly expressed opinion of 
Messrs. Burmeister and Wain which we quoted in 
our description of the Selandia’s engines, to the 
effect that the single pump gives the better distribu- 
tion of fuel, and seems to require some explanation. 
This can probably best be furnished by quoting 
Messrs. Tosi’s own practice in the matter. For | 
four-cylinder engines up to 400 horse-power they do | 
fit a single pump for the four cylinders with a dis- | 


tributor ; only for engines of larger powers than this | 
do they fit the separate pumps. This then explains 
and confirms Messrs. Burmeister and Wain’s practice 
—the difference is only one of degree. Tosi fits one 








Fig. 4. The builders also claim that this arrange- 





pump for four cylinders up to 400 brake horse-power, 





| and the fuel valve. 
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Fig. 2—CYLINDER COVER 


and being suspended at about the centre of their 
length from links L, which are also excentrically 
mounted in correct harmony with the compressed air 
valve rockers on the shafts H! H’—as shown in Fig. 5. 
This figure also shows the variations in the path 
traversed by the end J of the excentric rod, accord- 
ing to the position given to the centre of the link L 
by the rotation of the shafts H! H? for full, slow and 
stop. It will be seen that any position from full 
stroke to zero can be obtained, the further action 
of which will be followed in describing the reversing. 
The cams, which are of chilled cast iron and not steel, 
as it is found to wear better, and the excentric K are 
all enclosed and run in an oil bath, a point which 
will be referred to in connection with the running 
of a 1000 horse-power stationary engine. 

The first stage of the reversing is one which 
is common to a number of other engines, and con- 
sists in the admission of air to a small servo-motor M 
—Fig. 3—which raises or lowers the vertical shaft N, 
which drives the cam shaft and, through the helical 
gearing, alters the relationship of the cam shaft to 
the crank shaft, the effect of which has been full) 
explained in connection with the M.A.N. engine 
see THE ENGINEER, Dec. 15th, 1911, page 612, and 
this deals with the setting of the scavenge valves 
Provision against the breakdown 
of the servo-motor is made by the hand wheel O, 
by which also the vertical shaft can be moved if 
required, a point which will appeal to the marine 
engineer. When the vertical shaft is moved into its 
required position, a movement of the lever P locks 


| the shaft in that position and at the same time frees 


the wheel Q, which has up to then been locked, 
so that the engineer is automatically prevented from 
making wrong movements. The wheel Q is then 
turned, and this through worm gearing rotates the 
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shaft R, which through links and levers S S also 
rotates the shafts H! H?, which carry the pivots of 
the starting valve and fuel valve rockers, as has been 
mentioned. 

It should be said here that the shaft is in two pieces 
H' H*, so that air or fuel can be admitted either to 
one pair of cylinders or to both pairs simultaneously. 
Now referring to Fig. 4, it will be seen that a half 
revolution of the shafts H' H? in a counter clock- 
wise direction gives successive positions of the centre of 
the link L. and hence of the fuel valve rocker from stop 
to fullspeed ahead, while Fig. 6 shows the correspond- 
ing positions during the same half revolution of the 
shaft for the pivot of the ahead compressed air valve 


rocker. Thus, to go ahead the wheel Q is moved 


first into the starting position, with compressed 
air valves opening, then on to the next mark 
no load position--and then to fuel admission 


for slow speed; that is, the end J of the excentric 
rod comes low enough to open the fuel valve and at 
the same time, by means of cams T on the shaft R, 
the suction valves of the fuel pumps are allowed to 
become operative, by which time the excentric centze 
has taken the compressed air valve rocker out of 
contact with its cam. Then the wheel Q is moved 
to fuel admission for full speed. It will be noticed 
that, contrary to the Burmeister and Wain practice 
and that of some other firms, fuel is first admitted 
sufficient for only slow speed instead of in excess 
just for starting up, but whether there is anything 
in the point we are unable to say. To go astern 
the wheel Q turned in the opposite direction, 
through exactly corresponding successive stages, 
which has the effect of first bringing the astern com- 
pressed air rockers into contact with their cams 
so as to start the engine in the right direction, and 
then the fuel cams come into action just as before, 
obtaining their correct setting from the rotation of 
the cam shaft in relationship to the crank shaft 
through the helical gear, as has been explained. 
The compressed air is turned on to the starting valve 
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Fig. 5 FUEL VALVE ROCKER 


chambers by means of cams V on the shaft R, which 
open valves W in the piping when the starting 
valve rockers are in contact with their cams and shut 
them again when the rockers are off the cams. 

As we have previously stated, we think that the 
arrangement of putting only part of the cylinders 
on oil at a time is a good one ; not only does it make 
a greater certainty of starting on the oil, but it allows 
of half the cylinders only running on oil for dead 
slow if desired. The reversing gear does not strike 
us as being quite so simple as that of the M.A.N.. 
for instance, as there are more parts and two levers 
to handle instead of one. It may, however, be found 
possible to simplify it when it has been built and run, 
and this does not lessen our keen appreciation of the 
excellent marine features which are embodied in the 
general design. We may add that the engine in 
question has four cylinders 400 mm, diameter by 
650 mm. stroke, and is expected to give 500 brake 
horse-power at 170 revolutions per minute. 

Having now described the outline of the marine 
engine, we may. perhaps. be allowed to make a few 
remarks on the 1000 horse-power four-cylinder 
stationary type engine which running in 
the shops, as tending to indicate the experience 
which Messrs. Tosi have already had in the construc- 

of 400 cylinders in all, 
beheve. see page 399 


we saw 


Diesel engines 
The engine generally 
somewhat on the lines of the Sulzer engine, the 
eyvlinders cast with the double supporting columns, 
trunk pistons, compressed air and scavenging 
pumps at the forward end of the shaft, overhead 
valves, &c. The arrangement for driving the four 
scavenging valves is, however, different from the 
Sulzer, in that each of the two rockers actuates a 
little bell crank on the nearest valve cage with a 
short link connected to a similar bell crank on the 
other valve cage behind it, and these little bell cranks 
actuate the valves, probably a lighter but hardly 
cheaper method than the Sulzer yoke, which 
common to two valves and actuated by the rocker 
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at the centre of its length. The cams are all enclosed 
in a good heavy casing—see Figs. 5 and 6—and run 
in a bath of oil, and we think that this is un- 
doubtedly the most silent running engine of reason- 
ably large power that we have yet seen, which is 
remarkable in view of our previous observations 
as to the comparative silence of two and four-cycle 
engines. The return of the scavenge valves to their 
seats can only be heard when the ear is placed close 
to them, and the cams may almost be said to be 
absolutely silent, even those of the fuel valves. 
This result has been obtained partly by the use of 
the oil bath, partly by the careful forming of the cams, 
which has been arrived at by experiment. Another 
point of great importance from the marine point 
of view is the very low speed at which this engine 
will run, though when we saw her she was running 
light and not on a load, which might make a difference. 
There was also a good fly-wheel. We ourselves 
counted thirty-two revolutions in the minute with a 
maximum of 150, and we were informed that with 
a somewhat lighter fuel as few as twenty in the 
minute have been obtained. When running at the 
thirty-two revolutions the engine was quite steady ; 
there was none of that bumping and thumping that 
is sometimes noticeable in these engines when running 
dead slow, which struck us as being a truly remarkable 
result. This slow running is brought about largely 
by the adoption of an arrangement of extreme 
simplicity, the details of which we are asked not to 
publish on account of pending patents. Suffice it 
to say, that the effect appears to be all that can be 
desired, seeing that so often the 75 per cent. reduc- 
tion in revolution speed, which is about the usual 
degree obtainable, is sufficient usually only on account 
of the small proportion which the total horse-power 
bears to the tonnage of the ship. When higher 
proportionate powers become the rule, some still 
further speed reduction on the lines of the Tosi will 
become a sine qua non. Another interesting point 
came out in the course of our visit. In discussing 
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NAVAL AND MILITARY AVIATION. 


On Thursday of last week an important memoranduyy, 
on the subject of naval and military aviation was issued 
by the War-office. In what follows we have attenipted 
to summarise the document and to present briefly 


° . ° 3 those 
features of particular interest to engineers. 


The memorandum opens with the statement that th. 
Government realises that this country is at present behind 
other great naval and military Powers in the matter of 
aerial navigation. It is admitted that for purpos s of 
military reconnaissance the aeroplane has demonstrated 
its fitness both in mancuvres and in actual Warfare, 
and that this country is as much in need of an efficient 
aeronautical service as any foreign Power. As foy the 
naval use of the aeroplane, it is held that some uncertainty 
exists as to its precise value, but it is clearly stated that 
we cannot afford to incur any risk in this matter, and that 
in connection with it every facility should be given for 
experiment and advancement. A comment is then jade 
on the advantages of the ** wait-and-see ”’ policy, but jt 
is added that, as the aeroplane is now largely out of thé 
experimental stage, an active and progressive policy 
with regard to it has become imperative and urgent 

Six general principles, to be regarded as the guiding 
lines of the Government's policy, are then enune: ited, 
These principles may be presented as follows : 

(1) The organisation adopted should be adequat. fo 
present needs and allow for expansion in the futur 

(2) It should be able to absorb and utilise the citir: 
aeronautical resources of the country. 

(3) There is to be co-operation between the naval and 


military aerial branches. The one is to be regarded as a 
reserve of the other. 


(4) The aerial branches are to be open to civ 


ans, 

and not confined solely to the officers and men of the Navy 

and Army. ; 

(5) All combatant officers in the Flying Corps are to be 
practical aviators. 

(6) There should be co-ordination in all experimental 


work. 

The memorandum then proceeds to outline the sehen 
proposed by the Government. The aeronautical service 
is to be designated ** The Royal Flying Corps.” Although 
it is to be regarded as one, it is to provide a naval wing and 
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in a leader some months ago the possible difficulties 
which might be expected with a Diesel engine, we 
stated that it might be possible for fuel to accumu- 
late on the piston top or cylinder walls after a miss 
fire, which would lead to an explosion of great violence, 
against which provision would have to be made in 
designing the strength of the parts. Signor Tosi 
pointed out that with a two-cycle engine, any fuel 
remaining in the cylinder would be blown out into 
the exhaust by the scavenging air, so that such an 
excessive pressure could not be reached in this type 
of engine, which we can imagine might be the case, 
though it would render an explosion in the exhaust 
pipe possible. Our statement remains true, however, 
for the four-cycle engine, as was so very clearly 
brought out by Mr. Dugald Clerk in speaking on 
Dr. Diesel’s paper before the Institution of Mechani- 
cal Engineers. We noticed, nevertheless, that the 
Tosi engines afforded no indication of anything 
in the nature of weight cutting, which we think has 
been carried to excess in some other two-cycle engines. 
We noticed also that further provision made 
against possible trouble in this direction by taking 
special measures to ensure that the fuel valves shull 
not stick up. and also by providing an overflow cock 
on the fuel pipes just below the level of the fuel 
valves, so that oil shall not accumulate round the 
valve, when adinitted to the pipes from the gravity 
running tank before starting. 

Our visit proved a most interesting one, and we 
are afraid affords still further evidence as to the large 
amount of Diesel construction experience which has 
been accumulated on the Continent compared with 
this country. 


Is 


Ir is reported from Berlin that the Belgian Govern- 
ment has arranged for the construction of a railway 
in the Belgian Congo to connect Casait with Katanga, 
and that a company will be formed by the Société Générale 
de Belgique. 
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a military wing under the administration of the Admiralty 
and the War-oflice respectively. A Central Flying Schoo! 
for both wings is to be established for training purposes 
on Salisbury Plain. After graduating at this school, 
an aviator would pass into the Naval Flying School at 
Eastchurch, where a special course of naval aviation 
would be undertaken, or he would join one of the military 
aeroplane squadrons for a special course of military 
aviation. Alternatively he might pass into the Royal 
Flying Corps Reserve. It is to be understood that the 
fully trained member of the Corps will not be required 
for continuous service. He will be free to undertake 
his ordinary duties either as a member of his Majesty = 
forces or as a civilian, and will merely be retained for 
service with the Corps when required. He will, however, 
be under an obligation to keep himself proficient in his 
aeronautical duties. The present Army Aircraft Factory 
at Farnborough is to be re-named the Royal Aircratt 
Factory, and is to look after the mechanical requirements 
of the Corps. Thus it will be required to train mechanics, 
repair and reconstruct aeroplanes, undertake experimental! 
work, and test British and foreign engines and aero 
planes. 

The Advisory Committee for Aeronautics, constituted, 
it will be remembered, in April, 1909, is to continue ut 
research work on the present lines. The closest co-opera 
tion is desired between the two wings of the Flying Corps, 
the Central Flying School, the Aircraft: Factory, and tly 
Advisory Committee, An officer from each wing and on 
from the school is to be added to the Advisory Committe: 
Private aeronautical enterprise is to be kept alive in tly 
country, and in particular the proprietors of aerodrome: 
are to be encouraged by the payment to them of a small 
rent in consideration of landing rights. A Consultative 
Committee, to be known as the *“‘ Air Committee,”’ is to be 
constituted for the joint benefit of the naval and militar) 
authorities. This body should be a permanent sul 
committee of the Committee of Imperial Defence. 

The memorandum then goes on to consider in detai! 
the conditions of service in the Royal Flying Corps. 
This part of the report is prefaced by the remark that, 
in dealing with the formation of the Corps and its reserve. 
some difficulty is experienced from the fact that th: 
probable ‘* wastage ”’ of this new arm in war time is wholls 
unknown. The reserve should therefore be as large a- 
financial considerations will permit. Among the condi 
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if service we will only note the following : 


tions ‘ A ‘ i . ' 
member of the Flying Corps incurs an obligation to serve | dealt with. 
in time of war in any part of the world either for naval or 


military purposes. The engagement will be for four years. 
A register of privately owned aeroplanes which might 
“e purchased in cases of emergency is to be kept. : 

The next part of the memorandum deals with the 
Central Flying School. This school, the report says, 
should be established on ground south-east of Upavon, 
on Salisbury Plain, The site is, in the opinion of a com- 
of experts, in every way suitable for the purpose 


mittee > r 
in view. There are to be three courses of instruction 
during the year, each course to last four months, which 


lengt!) of time, it is believed, is sufficient to allow for spells 
of bad weather. On this point the memorandum states 
that there is apparently no reason to suppose that 
one season of the year is less favourable than another for 
training in flying. During summer the total number of 
days during some part of which it is possible to fly may be 
greater than in winter. 


whole of which it is possible to fly is greater than in summer. 
The training at the school is to embrace the following 
subjects + ~Progressive instruction in the art of flying ; 
the principles of mechanics and the construction of engines 


and aeroplanes ; meteorology ; observation from the air ; | 


navigation and flying by compass ; cross-country flying ; 
photography from aireraft; signalling by all methods ; 
instruction in the types of war vessels of all nations, 


| 


| 
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Every | encouragement of private enterprise, and meteorology 
Under cross-country flying the idea already | 


referred to of acquiring landing rights on all important 


| private aerodromes in the country is amplified. It appears 


| 
| 


But in winter it is quite cus- | 
tomary to find that the total number of days during the | 


| 


It is estimated that provision should be made immediately 


for dealing with 180 pupils each year at the school, or 


sixty each term. Steps have already been taken for the 


purchase oi 25 aeroplanes for the school, and delivery will | 


commence at the end of this month. The buildings 
required for the school include barracks, sheds, workshops, 
and « small hospital, and are estimated to cost £25,000. 
{ complete war transport for two flights of aeroplanes 
is to be provided at once for the school. It is hoped that 
the first four months’ course will be completed before the 
end of this year. 


The Naval Wing of the Royal Flying Corps is next dealt 


with in detail. It would appear that less certainty 
is felt with regard to the naval aeroplane in war time than 
with regard to the military, for no permanent organisa- 
tion of this branch is foreshadowed in the memorandum. 
But that this aspect of the subject is not going to be 
neglected is made quite clear. Experimental work is to 
be undertaken at Eastchurch in connection with the 
development of hydro-aeroplanes and in flying from and 
alighting on the decks of ships. Steps have already been 
taken, we read, for purchasing 12 aeroplanes, hydro- 
aeroplanes, and floats for this part of the work. 

Then follows an important paragraph, which we quote in 
full: —** The prospects of the successful employment of the 
rigid type of airship are not sufficiently favourable to 


that one of the conditions to be imposed on the proprietors 


| will be the maintenance of stocks of petrol and oil above a 


certain specified minimum. The establishment of new 
aerodromes at various points in the near future is also 
foreshadowed. The encouragement of private enterprise 
in the country is in part to be given effect to by a resolu- 
tion to purchase about half the number of aeroplanes 
required from British firms. Finally, as to meteorology, 
investigation and experiment are recommended to be 
undertaken on an extensive and co-ordinated plan. The 
services of the Meteorological Office are to be requisitioned 
for this purpose. 


QUICK SHED BUILDING. 


A sMART piece of work has recently heen completed 
by A. and J. Main and Co., Limited, of Possilpark, Glasgow. 
On January 30th last this firm received an order for the 
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Glasgow, has had a successful official full-speed trial on 
the measured mile at the mouth of the Clyde, attaining 
a mean speed during a continuous run of eight hours of 
30-6 knots, thus exceeding the contract speed of 28 knots 
by 2-6 knots. The Attack is 240ft. long by 25ft. 7in. 
beam, and is propelled by Brown-Curtis turbines driving 
twin screws, steam being supplied by three Yarrow water 
tube boilers, fitted with the firm’s recent superheating 
and feed-heating devices. 


Tre Neptune recently made the world’s coaling record 
from lighters by taking on board 750 tons in one and 
a-half hours. 

Ir is reported that five Zeppelin dirigibles have heen 
ordered for the German navy, and that all ships are to 
be fitted with platforms for the use of aeroplanes. 

OwING to an alteration in names, some confusion has 
recently arisen concerning French submarines. Those 


with altered names are as follows :—The Omega is now 
the Argonaute, the Farfadet is now the Folltet, the ““X ” 
is now the Dauphin, while the 


“Z” has disappeared out 











VIEW OF THE COMPLETED SHEDS 


supply and erection of a range of sheds at Dundee Harbour. 
These sheds, of which there are 18, were erected complete 


| by March 9th, or in thirty-nine days from the receipt of the 


justify the great cost, and it is therefore recommended | 


that the naval experiments should be confined to the 
development of aeroplanes and hydro-aeroplanes. The 
utmost vigilance will be taken, however, in watching 
foreign developments of the airship, and the present 
recommendation will not be taken to prejudice a_re- 


opening of the question should important developments | 
to push on with the work with the utmost speed, and in 


oceur.” 
Consideration is next given to the organisation of the 
Military Wing of the Flying Corps. The aeronautical 


requirements of the Expeditionary Force are for the | 


present alone to be dealt with. 
are to be considered in the future. The Military Wing 
is to cover the employment of aeroplanes, airships, and 
kites, all working in close co-operation. For land warfare, 
according to the memorandum, aeroplanes will be employed 
for reconnaissance, the prevention of the enemy’s recon- 
naissance, inter-communication, observation of artillery 
fire, and the infliction of damage on the enemy. The 
aeronautical requirements of the Expeditionary Foree— 
which consists of six divisions and one cavalry division— 
are held to be met by the following organisation :—Head- 
quarters : 7 aeroplane squadrons, each providing 12 aero- 
planes; one airship and kite squadron, providing 2 air- 
ships and 2 flights of kites ; and one line of communica- 
tion Flying Corps workshop. The personnel of the seven 
aeroplane squadrons is based on the allowance of two 
flyers per machine. Thus there will be seven commanders, 
seven. sergeants, 84 officer flyers, and 84 non-commis- 
sioned officer flyers, or a total of 182. 
will also be constituted, as it is estimated that in war time 
the “ wastage ’’ during six months would be 100 per cent. 
In addition to the actual flyers, the Corps is to possess 
the requisite number of mechanics. A portable shed, 
suitable for service in the field, is to be provided for each 
aeroplane. The use of airships for military purposes 
has been carefully considered. 
wireless messages, and it can transmit them farther than 
the aeroplane. On the other hand, the provision of 
suitable shelters for them is a difficulty militating against 
their adoption by a force more likely than not to be 
employed overseas. On the whole, therefore, the present 
Airship Company is to be retained, with its equipment, 
hut no immediate extension of this branch is contemplated. 

Under the heading of the ‘“ Royal Aircraft Factory,” 
in outline is given of the duties which this establishment 
is intended to pursue. We have indicated above what 
these duties are to be, and need here amplify but one of 
the headings, namely, that which lays stress on the 
testing of British and foreign engines. It is important, 
the memorandum states, that this country should keep 
abreast of all practical developments in the aeroplane 
industry in all parts of the world. Just now the perfec- 
tion of an entirely satisfactory engine is the primary 
need of the industry. But in connection with existing 


Other military forces | 


A reserve of 182 | 


The airship can receive | 


engines, particularly of foreign make, which may be | 


regarded as, satisfactory, it is extremely difficult to get 
trustworthy information without actually purchasing 
them, The foreign manufacturer does not regard Great 
Britain with much importance as a purchaser for his 


aeronautical engines, and when approached is apt to be | 
suspicious that there is a desire on our part to learn | 


by his experience. However, no less than fifteen manu- 
lacturers are at the present moment being communicated 
with, The necessity for improving the aerodrome at 
South Farnborough is also nected in this part of the memo- 
randum, 

The last heading of the report is ‘‘ Miscellaneous,” and 
here we have the subjects of cross-country flying, the 





order. The sheds are each 125ft. long and 25ft. wide. 
They are arranged to abut on one another, and are com- 
posed of light steel framing covered with galvanised 
corrugated iron. There was considerable urgency for 
additional storage space at Dundee at the time the order 
was given. Strikes among the dock hands and others had 
caused the accumulation of very large quantities of jute, 
and it was desirable to get this under cover at the earliest 
possible moment. Messrs. Main were therefore requested 


of the service altogether. So also have the Morse, Gnome, 


and Korrigan. 


THE Orion has now been fitted with wider bilge keels 
with a view to preventing rolling, and the Monarch at 
Devonport is being similarly treated. A rumour is 
current that none of these ** super-Dreadnoughts are 
equal to the original Dreadnought in general efficiency. 
It is certainly a fact that none of them can beat her in 


steaming, which fact applies also to every ‘ improved 
Dreadnought.” ** Tinkering*’ with one part of the 


design never seems to have done more than effect a corre- 
sponding deterioration in some other part. Which is 











THE SHEDS UNDER CONSTRUCTION 


ten days after the order was given three of the sheds 
were in position, and available for use. In the aceompany- 
ing engravings we give views of the sheds both during 
erection and after completion. 


DOCKYARD NOTES. 


THE three new French battleships to be laid down this 
year are to be named Bretagne, Provence, and Lorraine. 
These three ships will practically be duplicates of the 
Orion so far as is known. With regard to the two ships 
projected to be laid down next year, several proposals 
are in the air, but most of them embody an idea of quad- 
ruple turrets. It is unlikely, however, that this suggestion 
will come to anything. We have yet to learn whether 
the triple turret will prove a success or not; whereas 
we do know beyond dispute that so far as actual efficiency 
goes, two single turrets are better than one twin one. 


THE old 27-knot destroyers which have recently been 
sold fetched on the average £1500 each. From some of 
the minor South American navies an extra cypher could 
probably have been obtained. 


THE new French Navy Law for the strengthening of 
the fleet has been fixed at 28 battleships, 10 scout cruisers, 
52 destroyers, 10 foreign service ships, 95 submarines, and 
4 mining ships, as well as some auxiliaries. 


THE Attack, one of the special destroyers with super- 
heaters, built for the Admiralty by Messrs. Yarrow, of 


perhaps the greatest possible compliment to the original 
Dreadnought design. 

For some time since all the naval annuals have had 
references to some semi-submerged boats being built for 
the U.S. navy. It appears that the construction of such 
boats has now been definitely abandoned. Incidentally, 
it may be noticed that the maximum surface speed of the 
latest French ships is an expected 20 knots, consequently 
destroyer speeds for submarines may be much nearer 
than is at present anticipated. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Admiralty: 

Engineer-Commanders.—S. M. O. Fawckner, to the Assist - 
ance; W. E. Hinchcliff, to the President, additional, for service 
as Engineer-Overseer at Messrs. J. Brown and Co.’s Works, 
Clydebank ; F. Pring, to the Victory, lent for oil fuel course. 
G. C. Nicolson, to the Minotaur, additional, and on recommis- 
sioning; A. T. H. Stone, to the Africa; J. N. Crowle, to the 
Majestic, additional for the Cesar; C. V. Hardcastle, to the 
Victory, additional, for R.N. War College; F. W. Sydenham, 
to the Yarmouth, on commissioning ; A. C. Darley, to the Essex, 
on recommissioning. : 

Engineer-Lieutenants.—A. E. Shilleock, to the Victory, 
for oil fuelcourse ; H. Wormell, H. V. Gaud, and H. V. Whyham, 
to the Victory, lent, for oil fuel course ; H. W. Wildish, to the 
Duncan; FE. Williamson, to the President, additional, for 
temporary service in the Controller’s Department at the Ad- 
miralty ; R. Beeman has been advanced to the Senior List. 
C. W. Keats and H. H. Wilson, to the Essex, on recommission 
ing; D. E. McFarlane, to the Vivid, additional for instruction. 
of engine-room ratings ; J. W. Steil, to the Terrible, additional, 
for the Spartiate ; F. E. P. Haigh, to the President, additional, 
for service as engineer-overseer at the works of Messrs. White- 
head and Co., Weymouth; B. W. Knott, to the Temeraire ; 
H. C. R. Johnson, to the Yarmouth, on commissioning. 
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THE STRESSES IN CURVED BEAMS. 
By EWART S. ANDREWS, 
From time to time in recent years experimental 
and analytical investigations have been made on the 
strength of curved beams, the radius of curvature 


of the centre line of which is not great compared | 
One of these | 


with the dimensions of the beam itself. 
theoretical investigations was carried out by the 
present writer, in conjunction with Professor Karl 
Pearson, F.R.S., in 1904*, and experimental investi- 
gations by Professor Goodman, of Leeds,f in 1906, 
and Professor W. Rautenstrauch, of Columbia 
University, U.S.A.,t in 1909, seem to prove that 
this analysis agrees better with the results of careful 
experiment than any treatment previously advanced. 

The formule resulting from this analysis are, how- 
ever, rather complicated, and involve summations or 
graphical constructions which are somewhat lengthy, 
and entail more care and labour than most designers 
are willing to give. It is the aim of the present 
article to obtain constants, based upon an analysis 
for rectangular sections, which will enable designers 
to use the theory without difficulty. 

The new theory, which we will refer to as the 
“‘ Pearson-Andrews”’ theory, is an extension of a theory 
advanced by Winkler which corrects for the radius 
of curvature in the ordinary beam theory, the exten- 
sion consisting in allowing for lateral strains in addi- 
tion to the radius of curvature. The Winkler theory 


was not, however, much used in practice, and most | 
designers still use the ordinary beam theory which | 


makes the assumption that the curvature of the 
beam is negligibly small. 

The formula resulting from the Pearson-Andrews 
theory is 
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stress in material at distance y from 
centre line (y is taken as positive in 
a direction opposite to that of the 
centre of curvature) 


f (1) 


Where f 


R = radius of curvature of centre line at 
given section 
M = bending moment at given section 
A = area of section 
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n = Poisson's ratio 
x b = breadth of section at distance y from | 


centre line. 


The quantities y, and y, are troublesome, but for 
rectangular sections we can calculate them as 
follows :—To facilitate the calculations we will take 
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Fig. 1 
For the rectangle—see Fig. |1—we get :— 
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Taking the value of 7 = 


quantities for various values of These are all 


€ 


difference formule, so that considerable care has to 
* Drapers’ Company Research Memoirs. Technical Series I. Dulau 
and Co., London. 
+ * Proceedings,” Institution C.E., Vol. clxvii. 
; *Procee sings,” Am. Society M.E., 1909, 


i we can then calculate these | 


| 
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is not universally accepted for materials like steel, 
but it has been shown that a small variation of » up 
to the value .30 does not materially alter the results. 

The values of 7, y:, and y, can then be tabulated 
as follows :— 


be taken to ensure good results; the value 7 





: vi Ys 74 a 98 
75 1-3079 1-0282 2797 

1 1-1424 1-0144 - 1280 

2 1-03064 1-00333 02751 

3 1-01328 1 OO144 -O11S4 

} 1-00739 1-00085 00654 


We are now in a position to calculate the maximum 
positive and negative stresses at the section. 


At the inside point A where y = — ; our formula 


(1) gives— 
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This may be expressed as— 


,=! M where , is a constant. 
A bd 
At the outside point B where y= = we get 
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=bdRx (145% ) 
We may similarly express this as 
Is a where 3 is a constant. 
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Fig. 2 
The values of a and 3 may then be calculated for 


various values of by substituting in formule (4) 


and (5) the values of 7, and yz given in the table 
above. 
obtained :— 


A fresh table of the following values is then 
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are shown in the form of a curve in Fig. 2, and 
from this curve the correcting factor for any value of 
R 
d 
of the curvature is practically negligible. 

Rough approximation for sections other than rect. 
angular.—In dealing with sections other than rect. 
angular, the values of the correcting factors given in 
Fig. 2 may be taken as a rough approximation for 


can be found. For values of ¥ above 5 the effect 





: R 
design, the error for values of ; greater than 1.5 
d 


being quite small. The procedure in this case would 
be to calculate the stresses according to the ordinary 
bending theory for the given area and loading, and 
then to multiply by the correcting factors above, ( 
being the total depth of the section and R the radius 
of the centroid line. 

We will indicate the error which is likely to occur 
by taking some cases which have been worked out 
accurately by various investigators. 

Case A.—A T section tested by the present writer, 
web .94in. x .44in. and flange .52in. < .90in., the 
| flange being on the inside. 


| Here R = 





R 


d 
| The correcting factor for this case, according to 
Fig. 2, is 1.45, whereas by accurate calculation it is 
1.66. 
Case B.—A coupling hook section, approximately 
|rectangular with rounded ends, investigated by the 
| present writer, for which R = 2.84, d = 3.74. 


1.85 and d = 1.46.:. = 1.27. 


‘76. The correcting factor given by 


‘hen = 
the diagram is 2.08, whereas that by accurate calcu. 
lation is 2.00. 

Case C.—A_ crane-hook 
triangular with rounded 
Professor Goodman. 


R = 443, d = 3°93 .-. 


section, approximately 
corners, investigated by 


R 1.13. 
1 
The correcting factor, according to the diagram, is 
1.52, whereas Professor Goodman’s accurate calcula- 
tion gives 1.36. 

Case D.—A crane-hook section, trapezoidal with 
rounded ends and wider at the inside, investigated 
by Professor Rautenstrauch :— 


R = 3.47, d = 3.24..:. 


a Vi 
1 

The diagram gives a correcting factor equal to 
1.57, whereas the calculated value was 1.50. 

The above figures indicate that the suggested pro- 
cedure gives results which are approximately correct, 
2 
\ 


of 
d 


and the error will be much less for values 


greater than 1.5. 


OBITUARY. 


JOHN C. BULL. 


In engineering and shipbuilding circles throughout 
this country regret will be felt at the death of Mr. John 
C. Bull, founder of and latterly managing director of 
Bull’s Metal and Melloid Company, Limited, of Yoker- 
on-Clyde. His death took place on the 6th inst. at Chris- 
tiania, Norway, where he had gone about five weeks ago 
in the hope of recovering from a somewhat prolonged 
illness. 

Mr. Bull was in his fifty-second year, having been born 
at Ténsberg, Norway, in February, 1859. He received 
his education, mainly of a scientific character, at the 
University of Christiania. Chemistry and metallurgy 
were favourite branches of study, and in 1884, when he 
came to this country, his first situation was in the business 
now the Delta Metal Com- 
In 1888 he patented the alloy which has since 
become very widely known as Bull's Metal. From this 
time till 1890 he was on the technical staff of the 
Maxim-Nordenfelt Company, and of Easton and Ander- 
son, Limited, Erith. In 1890 he left the last-named 
firm and joined the Phosphor Bronze Company, Limited, 
with which company he was associated for about eight 
In 1898 he formed Bull’s Metal and Melloid Com- 


pany. 


| pany, with offices and works on a small scale in London. 


The favour with which the special metals of the company 
were received proved so great that in 1901-02 new works 
on an extensive scale were laid down at Yoker. 

Mr. Bull was a member of the Marine Engineers’ Insti- 


| tute and of the North-East Coast Institution of Engineers 


Comparison with ordinary bending  formule.— 


According to the ordinary bending formula f a 
? 6M 

we get for the rectangular section f = bd for the 
h d? 


points A and B, and it will be noted that the values 


|of a and 8 both tend towards the value 6 as the 


value of > increases. We may therefore regard the 


uantities * and ? as correcting factors by which the 
q ‘ 6 gq y 


stresses, calculated according to the ordinary bend. 
ing theory, must be multiplied to give the true 


and Shipbuilders, and was well known and highly esteemed 
in various shipbuilding and engineering centres. 
ROBERT HUDSON. 


WE hear with regret of the death of Mr. Robert 
Hudson, of the Gildersome Foundry, near Leeds. Saving 


| that his eyesight had been failing for some years, Mr. 


Hudson appeared to enjoy very fair health, and his death 


| at the moderate age of seventy-two will come as a shock 


| 


| 


| to his many friends. 


He was a son of James Hudson, of 
Adwalton, and when quite a young man established the 
works at Gildersome, which are devoted especially to the 
manufacture of wagons and railway and mining plant. 
The business will be carried on by his sons. ; 
Mr. Hudson was also interested in the commercial side 


| of electricity, and in 1892 became one of the directors of 
| the House-to-House Electricity Company, which some 5!x 


years later was taken over by the Corporation, and hes 
now become the Electric Lighting Department of the 
Leeds City Council. Mr. Hudson was also at the time 0! 


stresses for a curved beam. The correcting factors his.death on the Board of the Yorkshire Electric Power 
for the stresses at the inside and outside of the bend 


Company. 
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RAILWAY MATTERS. 


\ rEPORT on the railway accidents during last year, 
issued by the Board of Trade last Monday night, shows 
that 1070 were killed and 8345 injured, an increase of 
eight killed and three injured over the previous year. Of 
the killed, 106 were passengers, and of the injured 2725 
were passengers. Level crossing accidents caused 84 deaths 
and 38 eases of injury. Cases of trespassers, including 
uicides, caused 462 deaths and injury to 124 persons. 

Tue Light Railway Commissioners, as the result of a 
local inquiry, have granted an order for two extensions 
to the East Kent Light Railway Company’s previously 
.anetioned lines, intended to serve two projected collieries, 
one near Wickhambreaux and the other near Great Monge- 
ham. Evidence in support of the application was given 


by Mr. M. Burr, who explained the progress made at | 


‘Tilmanstone Colliery, where electric plant had been 
substituted for steam, and the pits unwatered. 

Ir is reported in the Railway Times that a contract 
has been completed with the Austrian Government under 
which the Canadian Pacific Railway Company will supply 
and operate this summer a series of observation car ser- 
vices on the Austrian State Railways on certain of the 
routes through the Austrian Alps and on the direct route 
to Vienna through the Tyrol. By arrangement with the 
Swiss Government passengers from London and Paris 
may enter the cars at Zurich, The cars are now being 
huilt with Austrian materials at the Nesselsdorf Works, 
in Moravia, from designs supplied by Mr. Vaughan, 
chief engineer to the Canadian Pacific. 

Ir is reported in the Railway Times that a survey is 
now being made by the Rhodesia Railways, with the object 
of extending the Blinkwater-Umvuma line to Victoria. 
This railway, when completed, will bring Victoria into 
direct contact with the main Rhodesian system at a point 
about half-way between Salisbury and Bulawayo. The 
Victoria district is one of the finest farming portions of 
Rhodesia, being rich in grain and cattle. The proximity 
of the Zimbabwe ruins will attract many tourists to 
Victoria directly the railway is opened, as it will then be 
possible to visit these wonderful relics of a lost civilisa- 
tion in a more speedy and comfortable fashion. 


IN answer to a recent question in the House of Commons, 
Mr. McKenna said his attention had been called to the 
fact that during the five years 1907—11, 305 persons were 
killed by motor omnibuses in the metropolitan area and 
only 127 by mechanically propelled tramcars, although 
the tramears carried nearly twice as many passengers 
as the motor omnibuses. The Commissioner of Police 
had from the outset impressed on proprietors of motor 
omnibuses the importance of providing a suitable guard, 
and had intimated to them that when one was available 
certain concessions would be made as to the minimum 
road clearance of these vehicles. No satisfactory device, 
however, of the nature indicated had yet been submitted 
to him. The safety tender on tramears, suitable as it 


was for a vehicle running on fixed rails, was not suitable | 


for a vehicle meeting frequent inequalities of road surface. 

\r a recent meeting of the Cleveland Institution of 
Engineers, Mr. W. T. Batho said, in the course of a paper, 
that the use of Diesel engines for land purposes had 
heen introduced ten years ago, and he illustrated and 
described some of the more important, among them engines 
at Harrogate—the first to be erected in this country— 
Letchworth, London, Middlesbrough, &ec. He _ stated 
that the Diesel engine for marine purposes had a great 


future before it, and there was also another use for it in loco- | 
motives, This was being considered by several of the leading | 
railway companies in Great Britain, and some had ap- | 


proached the Diesel Company with a view of constructing 
a locomotive with which experiments could be made. The 
recent labour troubles with the coal miners had brought 
this question of oil propulsion on railways much to the 
front. In Germany there had been constructed a Diesel 
locomotive of 1000 horse-power and weighing over 85 tons. 
They were experimenting with it, but it had not been 
put on the line yet. 

IN view of the assertion of rail makers, as summarised 
hy Mr. James A. Farrell, of the United States Steel Cor- 
poration, recently at Washington, that the railways have 
increased the carbon in their rails so much that they are 
now within the danger zone of brittleness, the experience 
of the New York, New Haven, and Hartford Railway, 
as stated in its official report upon the recent Leete’s 
Island accident, is interesting. It was reported at the 
time of the wreck that the extreme cold, causing sudden 
contraction of the rail at a weak spot, resulted in the break 
and the disaster. The railway officials have made various 
tests with the broken rail and with rails out of a large con- 
signment and of a similar quality stored for track repairs. 
They have found that there was too much carbon in the 
steel, rendering it brittle and readily subject to breakage 
by extreme changes in the temperature. The result is 
that the consignment of rails in question has been con- 
demned, and all such rails which have been laid will be at 
once thoroughly inspected and removed as fast as possible. 


WE learn from the Railway Gazette that the Caledonian 
Railway is experimenting with oil fuel for its locomotives. 
In the engines so fitted, under the superintendence of 
Mr. J. F. M’Intosh, the company’s locomotive superin- 
tendent, the oil is stored in a cylindrical tank placed on 
top of tender in part of the space ordinarily occupied by 
coal, The oil flows from the tank to the engine injectors, 
which force it into the fire-box at two separate points 
about 18in. apart, where a current of steam from the 
boiler causes it to assume the form of fine spray spreading 
itself throughout the fire-box. By means of a thin layer 
of wood or coal fire covering the fire-bars this spray is 
ignited, and so generates steam for the motive power, 
as well as for the injecting and spraying. The extent 
of the flame is regulated by a controlling valve on each 
of the injectovs, and the operation of driving is, of course, 
the same as with coal-fired locomotives. The fire-box, 
in addition to the customary fire-brick arch, is equipped 
with a fire-brick wall to protect the copper front plate from 
the effects of the extraordinary heat given out by the oil 
fuel. It is to be noted that these special fittings are of 
such a kind as permit of the engine using oil fuel, or coal, 
as found desirable. The company’s present locomotive 
stud consists of 927 engines. 








NOTES AND MEMORANDA. 


As the result of a series of investigations, the author 
of a recent paper has found that the use of powdered 
manganese dioxide, instead of the usual granules, in the 
porous pot form of Leclanché cell makes an enormous 
improvement in the life of such cells. Curves are given 
showing the life obtained with the ordinary type of cell, 
and then the improvement effected by taking out the 
manganese dioxide, powdering and replacing it without 
renewing the sal ammoniac. The author estimates that 
the cost of maintenance and renewals would be reduced 
to one-seventh for such cells by this alteration. It is 
also suggested that manganese chloride might take the 
place of ammonium chloride in the wet cell. The use of 
this substance eliminates the evolution of ammonia. 

IN a concise and interesting paper entitled ‘“‘ High-speed 
Electrical Machinery,” read by Mr. F. H. Clough before 
the Rugby Engineering Society, the author draws atten- 
tion to the fact that on account of the large volumes of 
air passing through all high-speed machinery, and also 
the large number of small air ducts, there is a great ten- 
dency for dirt to accumulate inside the machine, and in 
nearly all cases filters are now used, which clean the air 
of suspended dust before it passes into the machine. The 
amount of air will vary with the size, speed, and type of 
machine in question. It is stated that it will be found 
that about 6000 cubic feet of air per minute will be required 
for a 1000-kilowatt alternator with an efficiency of 94 per 
cent., and the air passages both inside the machine and 
in-the ducts must be proportioned to carry this amount 
of air. 

THE mercury lamp is three times as efficient as a metallic 

filament lamp, but its application has been greatly re- 
stricted by the quality of the light. It has been sought to 
supply the missing red rays by using the mercury lamp 
in association with ordinary carbon filament lamps, and 
in other ways; but the sacrifice of efficiency in every 
case proved too great. A recent number of the Gummiwelt 
describes the successful solution of the problem. Use 
is made of solutions of fluorescent colours, which have the 
| property of absorbing yellow, green and violet light, 
and transforming these into red rays. Of course, the 
transformation is attended with loss, but this is to some 
extent compensated by the fact that the fluorescent 
solutions transform the invisible ultra-violet rays into 
visible rays. The colours hitherto employed are rhoda- 
mines. Paper shades are dressed with a solution of the 
| dye and protected by a special transparent coating. The 
| light emanating from the mercury lamp and rhodamine 
reflector system is white. 

THE draught for boilers may be created either by a fan 
or by a chimney. Where there are peculiar conditions, 
such as the existence of long and tortuous flues, or the 
absolute necessity for draughts upwards of 1 }in., the ques- 
tion is settled automatically in favour of the mechanical 
method, practical considerations making it impossible 
to create a high draught by chimney alone. With a 
chimney the gases cannot be cooled below a certain tem- 
perature; otherwise insufficient draught will result. 
On the other hand, with a fan, gases may be cooled to any 
degree desired. Practical limitations are soon set in 
this direction by the space occupied by the economiser ; 
and the result is that, though at first it might be expected 
that natural draught would necessarily be associated 
with smaller economisers than mechanical draught, in 
practice examples can be found of natural draught 
stations employing as large an economiser surface as 
even modern fan draught installations. The mechanical 
arrangement has, however, one advantage in facility of 
| regulation independently of the weather, and in rendering 
| a short chimney practicable. 

In a recent bulletin the Univeristy of Illinois deals with 
the self-inductance of closely-wound cylindrical coils 
| of wire without iron cores, and presents tables and charts 
| for obtaining without trouble the approximate inductance 
or reactance of coils of all dimensions. A given length 
of conductor has a definite resistance, but may have as 
many different values of inductance as there are different 
shapes of coils into which it can be wound, although the 
inductance becomes definite when the dimensions of the 
winding are fixed. From a large number of calculations 
and tests of actual coils of many shapes, material has 
been gathered from which a universal formula for the 








| self-inductance of coils has been derived, making it a 


simple matter to compare the relative value of different 
winding proportions. Regardless of the size of conductor, 
it is found that the shape for producing the maximum 
inductance from any length of wire is neither a long 
solenoid nor a flat disc, but a compact coil not unlike the 
ordinary wire bundle as received from the factory. While 
tables showing the resistance of copper wire are found in 
all electrical reference kooks, similar data for the inductive 
reactance of coils, if found at all, are often incorrect, or 
so presented as to be unavailable for occasional use. It 
is hoped that the information given in this Bulletin will 
prove convenient and useful. 

In a recent paper Mr. W. Dudell described a small 
2000-frequency alternator which he has designed and had 
constructed for testing purposes, mainly in connectoni 
with telephonic measurements. The alternator is of the 
salient pole revolving field type running at 8000 revolu- 
tions per minute. The stator is smooth and wound like 
a gramme ring, the object being to obtain as near as pos- 
sible a sine wave. The author gave curves showing the 
open circuit characteristic, the short-circuit current and 





the regulation of the alternator at four different fre- 
quencies. The output of the alternator amounted to 
as much as } kilowatt at the higher frequencies. Oscillo- 
graph curves of the alternator on open circuit and when 
loaded with non-inductive resistance, inductances and 
condensers were shown. These appeared to be practically 
sine waves. This is not, however, strictly the case, as 
there is a slight third harmonic present. To demonstrate 
this a further set of oscillograph curves of the potential 
difference of the alternator were exhibited. In taking 
these curves the non-inductive resistance in series with the 
oscillograph strips was replaced by a small condenser so 
as to accentuate the upper harmonics. The author 
described an attempt at 2000 frequency, which had failed 
to repeat Dr. Thompson’s experiment on the effect of an 
alternating magnetic field on the brain. 








MISCELLANEA. 


A CONCRETE fire test on a large scale occurred 
recently at the Blabon Oil Cloth Works in Philadelphia. 
A four-storey concrete building with wired glass skylight 
was used as a drying plant for long strips of linoleum, 
which hung down from iron bars at the top. There were 
no floors in the building, which was practically a shell. 
The linoleum caught fire and burned up, and the building 
was uninjured, although the fire is reported to have lasted 
several hours. 





CONSIDERABLE interest, says a consular report, is 
being taken in the forthcoming test by the Admiralty 
authorities of Sydney of coal from the Mammoth Coal 
Company’s shaft in the Mackenzie Valley. A test of 
this coal, which was claimed to be smokeless and to possess 
many, if not all, of the qualities of the famous South Wales 
naval coal, was made about 18 months ago with such 
satisfactory results that the Admiralty asked for a larger 
parcel for trial on an ocean-going vessel. 


A NEW apparatus for distributing binding material on 
roads adopted by the Illinois Highway Commission con. 
sists of a tank wagon, having a capacity of about 
500 gallons, drawn by an ordinary steam tractor. The 
tank wagon, which is provided with a furnace for heating 
purposes, is supplied with compressed air from a pump 
on the tractor, and is fitted with a nozzle formed of a 
2in. pipe. The nozzle terminates with a cap having a 
hin. orifice, and inside the cap is a small cone, so that by 
screwing on the cap the size of the orifice may be regulated. 
Steam is led from the boiler of the tractor into the nozzle 
close to the cap by a 3in. pipe, with the object of breaking 
up the binding material into fine particles or spray as 
it issues from the tank. The tank is filled with the binder 
from an auxiliary boiler by reversing the air pump, which 
then creates a vacuum in the tank and enables the fresh 
material to be sucked in through the distributing pipe. 


DEALING with military and naval aviation, Mr. C. G. 
Grey discusses, in the English Review, the availability 
of aeroplanes at sea. Starting from a ship, he says, is 
quite a simple matter, and a flying machine would take 
up little more room than a torpedo. Every ship of any 
size would be able to carry at least half a dozen aeroplanes. 
But, of course, every time the machine came down in 
the water the wings and probably the propeller would 
b2 smashed, but the total cost of this damage would not 
b2 more than £20, while it costs about £200 every time a 
big gun is fired. As to the utility of the naval scout, it 
is possible to see for thirty miles at a height of 300ft. 
At 3000ft. a naval scout ought to see around him 
for something like sixty miles, which is about as far 
as the eye can reach, so that he could go safely fifty or 
sixty miles ahead of his own fleet and see what was happen- 
ing sixty or seventy miles ahead of himself, and still be 
in touch with his own people. 


WHEN the vaults under an insurance building came 
to be opened after a recent great fire, states African 
Engineering, it was found that £600,000 worth of bond 
certificates kept in tin boxes had been badly soaked. 
Clerks were set to dry them with blotting paper, but after 
a week’s work this was recognised as useless, and was 
discontinued. So a new method was tried, and the 
president of the company ordered half-a-dozen electric 
fans and half-a-dozen electric irons. Wires were strung 
across the vault, and 3000 bond certificates were hung 
out to dry. The certificates were attached to the wires 
with wooden clothes pegs. As soon as each security was 
made partially dry by the breeze from the electric fans, 
one of the officers of the company, under the president’s 
direction, would spread it out on an ironing board and 
carefully iron it out with one of the electric irons. It 
took ten days altogether, and not one of the entire 3000 
bonds was in the slightest degree torn or damaged. 


AT a recent meeting of the Electric Vehicle Association 
of America, Mr. A. Churchward presented Part II. of the 
report of the committee on standardisation of the electric 
vehicle. This part deals with the speed of vehicles. Last 
year the committee reported on the standardisation of 
voltages for various types of vehicles, and the chairman 
expressed gratification at the progress made, since nearly 
all vehicles for 1912 and 1913 will be equipped with 
batteries requiring a charging voltage of from 78 volts 
on the small pleasure or passenger cars to 110 volts on 
the various sizes of commercial vehicles and larger types 
of pleasure or passenger cars. The following speeds for 
electric pleasure vehicles were suggested, after the author 
had had numerous conferences with different manufac- 
turers :—Closed type coupé, 19 miles an hour with pneu- 
matic tires and 18 miles an hour with solid cushion tires ; 
open victoria type, 20 miles an hour with pneumatic 
tires and 19 miles an hour with solid cushion tires. The 
author concluded with a plea to keep the maximum 
speeds of electric vehicles down to such a point that these 
latter will continue to hold the enviable position they do 
to-day for cheapness and reliability for city work and 
short runs. 


SUNDIALS were introduced into Rome in 293 B.c., when 
Papirius Cursor, a Roman general, set one up in the court 
of the Temple of Quirinas. Cicero, writing 48 B.c., refers 
to a sundial he wished to be put up in his villa, and his 
death is said to have been predicted by the omen of a 
raven which struck off the gnomon of the dial. After 
their introduction into Rome sundials were extensively 
employed upon temples, baths, housés, and on tombs. 
In the latter case, it is cynically suggested, says the 
Autocar, that they were so placed in order to induce 
passers-by to pause and read the fulsome epitaphs. In 
America there are traces of sundials of earlier date than 
the Spanish Conquest. In England the oldest dial is 
that on the Bewcastle Cross, which dates back to 670 a.p. 
There is, however, a sundial at the base of Cleopatra's 
Needle on the Thames Embankment which is believed 
to be of Grecian origin. It was not until the Norman 
Conquest that sundials became of general use in this 
country. At that time they were placed on public build- 
ings, at the junction of the important highways, as at 
Seven Dials in London, and other places. It was not, 
however. until the sixteenth century that sundials became 
fashionable in private gardens and over the doors of 
churches. 
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Part of the Ruptures, from Frame 4 AV to Frame 10 AD on the Starboard Side. 
View of the Ruptures on the Starboard Side, looking from the Stern to the Bow, from Frame 8 AD. 


(2) Part of the Ruptures on the Starboard Side at Frame 7 AV. (3) General 


(4) Part of the Ruptures from Frame 17 AV to Frame 
(6) Part of the Ruptures at Frame 22 AV on the Starboard 
(8) The Ruptures on the Port Side from Frame 29 AV to the Extreme Stern. The 


10 AD on the Starboard Side. 


(5) Part of the Ruptures at Frames 21 and 22 on the Port Side. 
Side. 


(7) Part of the Ruptures at Frame 27 AV on the Starboard Side. 
letters AV mean Forward of Midship, and the letters AD Aft of Midship, 





A 9, 1912 


THE ENGINEER 


407 





PRIL 1 





—_—_—— ———— arene 


AGENTS ABROAD for the Sale of “THE ENGINEER.” 


USTRIA.—F. A. Brocknaus, Seilergasse 4, Vienna. 





aoEN $ AIRES.—F. Bureis, Cangallo 541, Oficina, 14. 
OHINA.—KgiLy AND Walsh, Limited, Shanghai and Hong Kong. 
EGY pt.—F. Demer, Finck & BRYLARNDER, Shepheard’s-buildings, Cairo. 





FRANCE.—Bovveav & Cuevitier, Rue de la Banque, Paris, 
Onaprior & Orr., Rue Dauphine, 30, Paris. 
GERMANY.—ASHER AND Co., 17, Behrenstrasse, Berlin, 
F. A. Brockxnaus, Leipzic ; A. Tweirmeyver, Leipzic. 
INDIA.—A. J. COMBRIDGE AND Co., Railway Bookstalls, Bombay 
JTALY.—LORSCHER AND Co., 807, Corso, Rome ; Fratsuit Treves, Corso 
Umberto, 1,174, Rome ; Frate.ui Booca, Turin ; Utrico Horii, 
Milan; Libreria, DrtKeN AND Rocnoin, Naples. 
JAPAN.—KELLY AND Watsn, Limirep, Yokohama. 
Z%. P. Marvuya anv Co., Tokyo and Yokohama. 
RUSSIA.—C. RicKER, 4, Nevsky Prospect, St. Petersburg. 
UNITED STATES OF AMERICA.—INTERNATIONAL NEws Co., 83 and 85, 
Duane-street, New York ; Susscription News Co., Chicago. 





TO CORRESPONDENTS. 


4&8 Inorder to avoid trouble and confusion we find it necessary to inform 
corre. ents that letters of inquiry addressed to the public, and 
intended for insertion in this column, must in all cases be accompanied 
by a large envelope legibly directed by the writer to himself, and stamped, 
in order that answers received by us may be forwarded to their destina- 
tion. No notice can be taken of communications which do not comply 
with these instructions. 

4a All letters intended for insertion in THR ENGINEER, or contanung 
questions, should be accompanied by the name and address of the writer, 
not ily for publication, but as a proof of good faith. No notice 
whatever can be taken of ications. 








J 


therefore, request correspondents to keep copies. 








MEETINGS NEXT WEEK. 


(See “* Forthcoming Engagements,” page 416.) 








AFRICA.—Ws. Dawson & Sons, Limtrep, 7, Sea-st. (Box 489), Capetown. 
CeNTRAL News Acency, Limitep, Johannesburg, Capetown, 


Durban, &¢., and at all their Bookstalis. 


J. C. Juta anv Co., Capetown, Port Elizabeth, Johannesburg, | 


East London, Grahamstown, 





THE ENGINEER. 


THE ENGINEER is filed a the offices of Mr. Victor S. WELFORD | 


at Johannesburg and Durban, Natal. 


AUSTRALIA.—GorDON AND Gotcn, Melbourne, Sydney, and Queen-street, | 


Brisbane, &c. 
MELVILLE AND MULLEN Melbourne. 
TURNER AND HENDERSON, Hunter-street, Sydney. 
NEW ZEALAND.—Gorpon and Gorcn, Cuba-street Extension, Wellington, 
: and Bedford-road, Christchurch. 
Upton anp Co., Auckland ; Craic, J. W., Napier. 


CANADA.—Dawson, W., AND Sons, Limitep, Manning-chambers, Toronto. | 


MoyTREAL News Co., 886 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto, 
CEYLON.—WiayaRtNa AND Co., Colombo. 
JAMAICA.—SoLtEs anp CockinG, Kingston. 
STRAITS SETTLEMENTS.—KELLY axp Watsu, Limirep, Singapore. 





Subscriptions received at all Post-offices on the Continent. | 











SUBSCRIPTIONS. 


Tur Excineer can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in advance) : 

Half-yearly (including double number) £0 148. 6d. 
Yearly (including two double numbers) .. .. £ 


£1 9s. Od. 
Cron Reaping Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. | 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made, 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates will 
receive THE ENGINKER weekly and post free. Subscriptions sent by 
Post-office Order must be made payable to Tur ENGINEER, and accom- 
panied by letter of advice to the Publisher. 

Tun Paper Copies. Tuick Paper Copies. 
Half-yearly.. £0 188. Od. | Half-yearly .. £1 Os. 8d. 
Yearly .. £1 16s, Od. ree 

(The difference to cover extra postage.) 


Canadian Subscriptions :— 


Thin paper Edition £1 11s, 6d. per annum. 
Thick ,, ‘s vs £1 168, Od. ” 
ADVERTISEMENTS. 


“@ The charge for Situations Open and Wanted Advertisements of four 
lines and under is three shillings, for every two lines afterwards one 
shilling and sixpence ; odd lines are charged one shilling. When an 
advertisement measures an inch or more, the charge is 10s. per inch. 


The rates for all other classes of advertisements, other than those | 


mentioned above, are included in “‘ Tuk ENGineER Directory,” which is 
sent post free on application. All single advertisements from the 
country must be accompanied by a remittance in payment. Serial 


advertisers can alter the text and illustrations as desired, subject to the | 


approval of the Proprietors of Tuk ENGINEER. Alternate advertisements 
will be inserted with all practical regularity, but regularity cannot be 


guaranteed in any such case, All except weekly advertisements are | 


taken subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Five o’clock on Thursday evening, and in consequence of 


the necessity for going to press early with a portion of the | 


edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Monday morning in 
each week. 

Letters relating to Advertisements and the Publishing Department of the 


Paper are to be addressed to the Publisher, Mr. Sydney White ; all other | 


Letters to be addressed to the Editor of THe ENGINEER. 





Telephone—No. 13352 Central. 








PUBLISHER'S NOTICE. 


*.* Ifany Subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the agent 
through whom the paper is obtained, Such inconvenience, if 
suffered, can be remedied by obtaining the paper direct from this 


office. 








CONTENTS. 


Tue Enaineer, 19th April, 1912. 


PAGE 
THE SALVAGE OF THE SAN Giorgio. No. I. (Ilustrated.) . 395 
Tak Raiwway Bin. No. IL Sethe . 398 
A New Marine Digset EN@iNe. (Illustrated.) .. . 399 
NAVAL AND MILITARY AVIATION... .. - 402 
Qcick SnED Buripixe. (Ilustrated.) - 403 
Dockyarp Notes “Tg oe ee - 403 
NaVAL ENGINEER APPOINTMENTS .. .. .. + 403 
THE STRESSES IN CcrVED Bras. (Illustrated.) . 404 
CAM Rie ee Oe Seo ed pe, ha. ae - 404 
Rainway MATTERS .. .. 405 
Notes AND MEMORANDA 405 
thet | SE a a ere eae 405 
LEADING ARTICLES—The Loss of the Titanic... .. 407 
Stocks and Strikes—The Aviation Memorandum 408 
Tue Loss oF THE Titanic, (Illustrated.)  .. 400 
LITERATURE ah TS NS ee ea? as - 410 
Books RECEIVED PPC meee - 41 
Boarv OF TRADE BoILER ExpLosions REPORT 411 
Lerrers T0 THE EDITOR 3... ww we ees we 411 
NON-PARALLEL AXLE ROLLING Stock. (Illustrated.) 412 
THE TRADE OF THE PORT OF ANTWERP .. .. .... 414 
AGRICULTURAL MACHINERY IN Russia .. 2... x eee 414 
THe WILLIAM Froupg NATIONAL TANK. Part II. (Illustrated.) .. 415 
INstiTUTION OF O1viL ENGINEERS ee? ee ee ee 416 
Forticomine ENGAGEMENTS. . 416 
IRON AND STEEL INSTITUTE... .. .. .. cc. ce es ce eee 416 
Tue Iron, CoaL, AND GENERAL TRADES OF BIRMINGHAM, WoLVER- 
” HAMPTON, AND OTHER DISTRICT! je ee) 20 se es) owe 
Notes FROM LANCASHIRE ee «. 417 
THE SHEFFIELD DIsTRIcT +» 417 
Norra or ENGLAND +. 417 
Nores FROM SCOTLAND .. .. .. + 418 
WaLEs AND ADJOINING COUNTIES 418 
CATALOGUES. + 418 


PrrsonaL AND Business ANNOUNCEMENTS 


NOTES FROM GERMANY, Franck, BELaium, &. .. . 419 
Brrrisn PATENT SPRCIFICATIONS. (Illustrated.) .. «. 418 
SELECTED AMERICAN Patents, (Illustrated.)  . - 420 








APRIL 19, 1912. 





The Loss of the Titanic. 


DurinG the present week the public mind in this 
country and America, and, indeed, in all civilised 
countries of the world, has been shocked and horrified 
at a disaster unparalleled in our maritime annals. 
The Titanic, the largest vessel in the world, but newly 
completed by her builders, Messrs. Harland and Wolff, 
and on her maiden voyage to New York, on Sunday 
/evening last, about 10.30, collided with an iceberg 
in the vicinity 41.46 North and 50.14 
At the time of writing, so far as we are able to elicit 
any coherent sequence of events from the confused, 
and in some instances contradictory, accounts which 


sustained was very serious, that some of the pas- 
| songers and crew were immediately transferred to the 
‘boats, and the dangerous condition of the vessel 
communicated to various stations and ships by wire- 


less messages. At the time 


immediately put about and every effort made, none 
of them was able to reach the doomed liner before 
the final catastrophe. As we write, it is certain that 
the Titanic foundered in deep water at 2.20 a.m. 
on Monday last, and that it is to be feared more 
than 1500 of the passengers and crew have perished. 
As we read the tragic story we can well understand 
the emotions of pity and dismay called forth by the 


spectacle of this stately ship, the slowly elaborated | 
production of a thousand brains and hands, the | 


latest and completest expression of technical skill, 
being swallowed up with so many souls in the vast 
| gulf of the Atlantic. 

| Let us say here that an occurrence of this kind 
| generally produces two varieties of comment. On 


by the magnitude of the disaster, will indulge in 
a sweeping condemnation of our whole system of 
ocean passenger transit. 


ible demands of their owners, and may even proceed 
| 80 far as to declare, in the words of a daily contem- 
|porary, “that all the boasted wonderful progress 


| made in the safety of ocean transit is turned into a | 
On the other hand, we shall find those | 


| mockery.” 
who will make a great deal of past immunity from 


accident, and will profess to observe in the case | 
of the Titanic one of those combinations of circum- | 


' stances which cannot be foreseen, and the results of 
| which human ingenuity is powerless to avert. We 
| shall do well if we avoid both extremes, an unprofitable 


| quietism on the one hand and an equally unprofitable | 


| hysteria on the other, and from a calm and dispas- 
| sionate survey of the facts and circumstances when 
| they shall be made known to us endeavour to extract 
|from this accident whatever message of warning 
or counsel it has to offer. Now, in a technical con- 
sideration of the circumstances attending a disaster 
|like that which has overtaken the Titanic, and 
excluding from our purview the general hull structure 
of the vessel and the altered and possibly dangerous 
conditions of stability following upon the accident, 


There is first the arrange- 
|ments adopted for securing water-tight sub-division 
|in the vessel. These comprise not only the number 
| of bulkheads, but also their disposition in a fore and 
| aft direction, the height to which they extend and 
| the water-tightness of the deck at their upper ex- 
tremities. Secondly, there is the construction of 
| the transverse and longitudinal bulkheads; and, 
thirdly, we may consider the means provided for 


§ | saving life in the last resort when the ship must be 


| abandoned. With regard to the first of these con- 


| siderations, it is evident that the faith of the general 


sar We cannot undertake to return drawings or manuscripts ; we must, | 


West. | 


are appearing in the Press, it appears that the damage | 


of the accident the | 
nearest vessels in wireless contact with the Titanic | 
were some 200 miles off, and, although these were | 


the one hand, there will be those who, carried away | 


They will deprecate the | 
building of large ships, or, if built, will make impos- | 
Telegraphic Address, ‘‘ ENGINEER ree, LONDON.” | 


public in the “ unsinkable ” qualities of a ship like 
the Titanic has received a severe shock. Perhaps 
this is not an unmixed blessing, for it is a faith which 
in many instances ought never to have existed. It 
is becoming increasingly the custom in the popular 
and illustrated accounts of each successive triumph 
of the naval architect’s skill to refer prominently 
to the number of the water-tight compartments in 
the vessel, and to describe her as “ unsinkable.” 
/Thus there has grown up a widely prevalent belief 





| that a modern passenger liner is able to defy any 
| conceivable set of circumstances producing sea damage 
and to remain afloat. This idea is quite erroneous, 
and no ship has yet been designed or built which will 
remain afloat after an accident, which, as an example, 
'may have ripped her bottom away for half her length. 
|The phrase has no meaning, apart from a strict 
qualification, and this qualification is not often 
supplied. It probably had its origin in the effort 
of the designer to attain the standard set up by the 
Bulkhead Committee in 1890. That standard may 
'be summarised as this: That the water-tight bulk- 
_heads should be so spaced throughout the length of 
the vessel that when any two adjoining compart- 
ments are laid open to the sea the vessel may be 
able to float in moderate weather. This object is 
considered to be attained if, in the above eventuality, 
the uppermost water-tight deck to which all the bulk- 
heads extend is not brought nearer to the water surface 
than would be indicated by a line drawn round the side 
at a distance amidships of three one-hundredths of the 
depth at the side below the bulkhead deck, and 
gradually approaching it at the ends where it may be 
| three two-hundredths of the same depth below it. 
This standard is usually accepted and adhered to, 
and it would, without doubt, be regarded as a mini- 
mum condition in the case of a vessel like the Titanic. 
| From a consideration of the published illustrations 
of this steamer, it would appear very probable that 
the conditions referred to above were more than 
complied with. Excluding certain bunker  bulk- 
| heads, fifteen transverse water-tight bulkheads were 
fitted, judiciously disposed throughout the length of 
the vessel. The after bulkheads extended to the 
saloon deck, whilst the forward bulkheads extended 
| to the deck next below. So far as that is concerned, 
this is a somewhat unusual arrangement, and we have 
no means of knowing what considerations made it 
necessary or advisable. The longest compartment 
'was the reciprocating engine-room, which was 
69ft. in length. The turbine room was 54ft. long, 
the boiler rooms roughly 60ft. in length, and the 
average length of hold about 50ft. These figures 
represent an efficient amount of transverse water- 
tight sub-division. Not only was the vessel well 
| sub-divided, but the greatest pains were taken to 
see that each bulkhead could at any time be made 
to fulfil its function. The openings in the bulkheads 
| were fitted with water-tight doors, and the resources 
of modern mechanical invention were taxed to the 
| utmost, with the view of- obviating danger. Each door 
‘could be closed from the upper deck in tlie usual 
manner, and, in addition, the captain or other officer, 
by operating a switch on the bridge, could close 
'any door throughout the ship. To make assurance 
doubly sure, should either or both of these means fail 
there was fitted on the tank top a small cylinder 
containing a float, which, being lifted by any entering 
water, automatically set in motion mechanism for 
closing the doors. In respect therefore of watertight 
sub-division it would appear that, taking for granted 
the watertightness of the bulkhead deck, the arrange- 
/ments in the Titanic were certainly not less adequate 
and complete than those usually adopted in vessels 
of this type. We come next to the question of the 
structure of the bulkheads themselves, the strength 
of which no less than their spacing affects the safety 
| of the ship, and with regard to which, in the case of 
'the Titanic, we have no information. The general 
basis for modern practice in the construction of bulk- 
| heads, however, is contained in Table 2, Appendix B. 
of the Bulkhead Committee’s Report—a table which 
is taken as a standard by the Board of Trade. It 
will be evident that if a ship is injured forward, conse- 
| quent upon the resultant deeper immersion and change 
| of trim, a bulkhead may be called upon to withstand 
a pressure due to a head of water extending to the 
| bulkhead deck. Now under conditions like this even 
| the static stresses induced in the bulkhead stiffeners. 
| as provided by the above table, are in many cases too 
/high. Indeed, it will not be found that any consistent 
| standard of strength is observable under conditions 
|implied by the existence of the bulkhead itself. 
| We therefore think that the time is ripe for a revision 
of this table of scantlings, representing virtually 
a statutory standard, and it is hoped that the dis- 
cussion which is bound to follow the loss of the Titanic 
may be so extended as to include the validity of these 
| requirements. 





408 THE ENGINEER 


12 


—. 


Apri, 19, 19 








The loss of the Titanic will also inevitably suggest | ance to which we have referred above. Take the case 
some consideration of the adequacy of the means | of a railway, a gasworks, or an electricity generating 
provided for saving life when the vessel must be | station. Any one of these holding a large stock of 
abandoned. According to the published illustrations, | coal can set a miners’ strike at defiance. There are 
the Titanic carried eighteen boats under davits,| two stocks to be considered, namely, the miners’ 
a number slightly in excess of the Board of Trade | stock of money, and that of the railway, let us say, 
requirements, and her owners are reported to have | of coal. Which will ultimately have to give way will 
stated that she carried more These require-| be determined by the amount of the stock possessed 
ments are set forth with great clearness in the | of money on the one hand or of coal on the other. 
Merchant Shipping Act, and it is quite evident | Of course, the word “ stock” may be held to cover 
that the Act does not make compulsory the | various things. For example, a railway company 
provision of accommodation for the number of | may have a reserve of skilled men representing so 
passengers and crew carried by a ship of the| much power, which may be called a stock of labour. 
Titanic’s size. The Act was framed many years ago, | This extended use of the word will be easily under- 


the stocking of coal. We have heard this suggested 





at atime no doubt when a ship of 10,000 tons was | stood. We may, however, confine our attention to 
considered large. The Act therefore stopped at the part which the stocking of coal in future can play 
10,000 tons, and for ships of that tonnage and up- | on the life of the country. It will be noted that some 
wards sixteen boats under davits must be carried, of a | of our great railways have maintained a better service 
total capacity of 5500 cubic feet. Ifthat number does | than others. Thus, all the lines which draw their 
not provide accommodation for every passenger on | supplies from pits in the Midland districts have done | 
board, the cubic capacity is to be increased by 75 per | badly as compared with lines like the Great Eastern, | 
cent., and such additional capacity may be supplied | the reason being that they have been in the habit of | 
in the form of wood or metal collapsible boats or life | living from hand to mouth and holding comparatively 
rafts. The maximum provision, then, for all vessels | small stocks of coal, for various reasons. In the first 
of 10,000 tons and upwards would be 9625 cubic | place, there is loss of interest on capital invested ; 
feet, and, allowing 10 cubic feet per passenger, this | in the second, coal fresh from the pit has a higher 
represents accommodation for something under | calorific value than that which is old and weathered. 
1000 passengers. This cannot be held to be at all | Then there is the danger of spontaneous combustion ; 
adequate, and, although it is difficult to decide how | and, lastly, there has never before been a strike such 
far it is practicable to provide accommodation for | as that just over. In the metropolis and, indeed, in | 
every passenger by means of boats supplemented | many of our great towns, the tramway services have 
by collapsible craft and life rafts, there can be no| been well maintained, and the general supply of 
doubt this ought to be the ideal which should be aimed | electric current has remained satisfactory because 
at. We suggest it would be advisable to extend the | sufficient stocks of fuel have been held. Let us con- 
provisions of the Merchant Shipping Act in this respect | sider what the effect of the strike would have been 
so as to cover large modern steamers, for it is not | without this storage. No doubt the miners held that | 
reasonable, and may be dangerous, to be guided by | the strike could not last more than a few days. They 
the provisions of an Act framed to meet very different | did not reckon on the reserves of power held by the 
conditions. The difficulty of providing adequate | electricity companies, the gasworks, and the railways. | 
boat accommodation for every soul on board a vessel | There was much harm done, frightful losses incurred, 
like the Titanic is no doubt great, but in the imme-| but they were all endurable. A race took place | 
diate shadow of a disaster of this magnitude some | between the holders of coal on the one hand and of 
close approximation to this provision appears to be | trades union funds on the other, and the former won ; 
little short of an imperative duty. | but the stocks saved the country from unimaginable 
We trust we shall not be deemed heartless, and evils. 
lacking in feeling for the thousands who are to-day| The obvious lesson to be drawn is that in the future | 
lamenting the loss of relations and friends, because in | much greater stocks of coal must be held than were 
what we have written above we have looked at this | deemed sufficient in the past. Where a railway com- 
terrible disaster only in the light of reason. At some | pany has held 50,000 tons it must hold 150,000 tons. 
time or other, and the sooner the better, all the| If our railway companies had each enough coal to | 
facts which it is possible to obtain must be collected. | suffice for six months instead of half that number of | 
collated, and examined in the most coldly critical | weeks, it is clear that the chances of making a strike 
way, in order to prevent, if possible, the repetition of | successful would be almost non-existent. What is 
such an enormous calamity. If we have above | true of railways is true of all industries using fuel. 
indicated the direction which some of these inquiries | Our readers can scarcely have failed to see the adver- 


| 
| 


| resort to other trades for help. 
lighted, our trains run, our ships bunkered, our cotton 


| department than to praise it. 


'make up for lost time. 
| outlined is being put into operation. 


in Europe; but nothing came of the suggestions. 
far as can be seen the attempt to do anything of the 
kind would be wholly impracticable. An attempt 
entirely to prevent the accumulation of stocks would 
be quite impossible. Whether more coal is sent up 
at any one time than is taken away at once jg 
a question of trade, of supply and demand, the 
equalisation of employment, the summer iarket 
and the winter market. It may be taken ag 
certain that the augmentations of coal stocks 
beyond anything before dreamt of will be one 
result of the strike. It follows that no such 
thing as a successful miners’ strike can he gue- 
cessful if it be isolated. The natural industries 
of the country will be absolutely independent. of 
the miners for so long a period that they must 
If our streets can be 


mills, blast furnaces, and shipyards kept voing, 
strike or no strike, for months, then the strike would 
simply be fatuous. Millions of tons, it may be 
argued, would be wanted. The quantity needed to 
go into stock would no doubt be large, but not impos- 
sibly huge, and the result would be so satisfactory 
that to secure it would be worth a very large outlay 
It is a council of wisdom that every manufacturer, 
no matter on how small a scale, should always possess 


|a stock that will enable him to carry on for at least 


two months without resort to the pits. The great 
profit which has been made by those who were able 
to keep their works open during the last few weeks 
is an object lesson which should not be forgotten 


The Aviation Memorandum. 


Ir is much easier to find fault with a Government 
Yet it is praise, and 
that in no stinted measure, which, in our opinion, 
ought to be accorded to the War-oftice for the elabora- 
tion of the scheme of naval and military aviation 
which is set out in the memorandum issued last week. 
As our readers may judge from the summary of the 
document presented elsewhere in this issue, the 
Government has at last committed itself to a pro- 
gressive policy in this matter. The scheme is, of 
course, not yet complete in all its details, but we 
maintain that it is as complete as it should be at the 
present moment. The Government has admittedly 
been a long time in taking up aviation in a thorough 
manner, and numerous complaints have been made 
as to its slowness of movement. No fair critic will, 
however, now deny that everything is being done to 
‘ For already the scheme 
Every effort 


must take, it is through no lack of sympathy with | 
those who are bereaved by the death of kith and kin, | 
nor with the owners of the finest vessel in the world | 


lost on her first voyage; it is because we now feel 
that it behoves us all to acquit ourselves like men. 
The disaster is over, grief cannot restore the lost. 
The dead must bury their dead, whilst to us who 
live for the future, better it is,even than sympathy, 


to take such steps, as are by any means in our | 
| alone, because whether for generating steam or driving | 
| engines direct, it is just as easy to get power from it as | 


power to ensure that never again shall a great 
ship with her burden of souls plunge to the bottom 


| others. 
| certain, that the practice of accumulating stocks of 
coal in the future will be regarded as a necessity in 


tisements of fortunate firms holding good stocks of 
coal stating that they are still in a position to take and 
carry out orders. No doubt the lesson will be learned by 
It is to be hoped and, indeed, may be taken as 


all branches of trade using fuel to any extent. Of the 
| increasing use of oil it is too soon to speak. The | 


future of that form of fuel will turn on cost and that 





from coal. But the problem of storing coal in very | 
large quantities presents certain difficulties which will 
require some thought for their solution. Degenera- 
| tion by weathering can be prevented by storing | 
Amone the lessons in political economy taught by | under water. Years ago experiments on storage 
under the sea have been described in our pages. The 


the coal strike very little has been said as yet con- L 1 ‘ 

cerning one of far-reaching influence and great import- | results left nothing to be desired. Spontaneous com 
ance, namely, the effect of stocks on the life of a nation | bustion would be prevented. Large tanks would be 
in disputes between capital and labour. The word constructed in convenient situations, and these would 
‘ stocks” is intended to cover accumulations of all | be filled with coal and water. The tanks would be | 
kinds of commodities, not omitting gold. Indeed, it | provided with proper cranes for emptying or filling 
has come to be recognised as a truism that war is | them. Ingenuity would not fail to provide systema- 
impossible without precious metal; and this word | tised methods of handling stocks and rendering rail- 
war applies as fully to strikes as it does to the falling | W4Y and other companies independent in a way they | 
out of nations. It may be accepted as demonstrably | have never yet been as yet of miners and owners | 
true that a strike on any considerable scale could not | like, at a price small as compared to the advantages | 
he carried on without the aid of union funds. In| gained. The nation would no longer rest content with | 
other words, accumulated stocks of money. Prob- | the heaping up of a few thousand tons of coal here 
ably the truth will never be made known; it is esti- | and there. We should have what may be termed a | 
mated, however, that the strike has cost the unions | Systematised storage plant, which would render the | 
affected over one million sterling ; and who can doubt | country free from the risk of being ruined by irre- | 
that the lack of funds for the further relief of the | sponsible men. It may be argued that in point of | 
destitute has had a powerful effect on the ballot which | fact we have the coal stored now underground in the | 
has just taken place, inasmuch as we do not fancy |mines. But the difference between storage above 
that any one disputes the general principle that the ground and below is radical. To get it out of the | 
supply of strike funds available will largely determine | ™nes requires skilled labour and very costly plant. | 
the duration of a strike? Soon after all the union | To get it out of the stock tank demands nothing but | 
| unskilled labour and very little of that. Grab | 


money is gone a strike will terminate. Exceptions | : ‘ ; 

might be named, but they have always been ona small | cranes would suffice ; in fact, all the appliances for | 
scale. In all such cases funds are supplied by men | the storage of coal are so simple in principle that to | 
remaining at work. It is not necessary to labour this | design them and make them and use them presents | 
‘ no difficulties whatever. | 


It is possible that the miners may refuse to permit 


of the sea. 
| 


Stocks and Strikes. 


point further. 
Now let us go on to consider the lesson of import- 


is apparently being strained to get rid of the traditional 
slowness with which an official scheme is transferred 
from paper into practice. We are able to state that in 
certain instances where the memorandum states that 
so-and-so ought to be done, or this and that ought to 
be established, the initial steps are already taken. 
Thus, as regards the Central Flying School, which the 
memorandum says “ should be established on Salis- 
bury Plain on ground south-east of Upavon,”’ we are 
already aware that the erection of the buildings has 
been commenced. In fact, the sheds, lecture rooms, 
officers’ quarters, and men’s barracks will be ready 
for occupation in about two months’ time. ‘Then, 
again, from another source of information we learn 
that the equipment of hydro-aeroplanes for the 
Naval Wing has already been begun to be collected. 
A Farman hydro-aeroplane has been purchased, and 
if this machine passes its tests satisfactorily it 1s 
stated that a large order for others will follow. 


These and similar signs of activity promise well; 


but of equal moment, in our eyes, is the predominance 
of the aeroplane in the whole scheme. The airship 
has, it may be inferred by reading between the lines, 
practically been abandoned, and for this all who 
take a real interest in the science of aeronautics 
and a patriotic pride in the defences of the country 
must be truly thankful. No doubt the memorandum 
will not entirely satisfy everyone. Even already 
there has been some adverse criticism. There are 
those who consider that the Government is not suffi- 
ciently explicit as to its intention of purchasing 
British rather than foreign made aeroplanes and 
engines. On this point we believe it is extremely 
desirable that for the moment at least the Govern- 
ment should be left with complete freedom to pur- 
chase where and from whom it thinks best. We do 
not think for an instant that a foreign made machine 
will be preferred to a home product unless there are 
very sound reasons for the preference. In any case 
the results of the forthcoming War-office trials of 
aeroplanes will have to be published, and if the 
British product secures pre-eminence in the competi- 
tion there will be no farther fear of its not being 
officially recognised. 
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THE LOSS OF THE TITANIC. 
By Professor J. H. BILES. 

Tur loss of the Titanic, with its accompanying 
destruction of human fife, brings home to all the 
ceaseless vigilance required in matters connected 
with the sea. Against fire, stranding, collision with 
another ship, stresses of weather, full provision has 
peen made, Against an indefinite, unknown and 
unpredictable damage which a collision with an 
iceberg could cause, the provision has been insuffi- 
cient. To renew our vigilance we must 1econsider 
the question of safety of ships from the point of view 
of this contingency. 

it is in the nature of things that precautions which 
are necessary to prevent accidents which rarely 
occur are taken with much greater readiness imme- 
diately after an accident than at a later period. The 
loss of the City of Brussels by collision in the Mersey 





the table in the report. 
the upper row of figures in this table.”’ 
This extract is given to show that for a chosen 
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drew attention to the imperfect sub-division of 
our best mail steamers at that time, the early eighties. | 
It was then not difficult to get increased sub-division. 
But later, when freedom from accident ensued, the | 
necessity for very minute sub-division had 
weight in the minds of responsible people, and other | 
matters, such as convenience in moving about in 
a ship and luxury in internal arrangements, became 
of more pressing importance. The question was 
asked, why should the enterprising shipowner and 
the clever shipbuilder be hampered by the con- 
sideration of such a remote contingency as a collision ? 
The value of minute sub-division is never apparent 
except in a very rare occasion. Its drawbacks are 
It is only by insisting on a definite 


less 


| 
| 


ever present. 
TABLE I,—¢ 
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EFFECT OF FLOODING COMPARTMENTS 


margin of safety in a given case it is possible to deter 


mine the necessary amount of transverse sub-division. | 


Though this condition is not made compulsory by 


‘argo, Coal, 


m the fore side of the stem to the middle of the Length of space 





Minimum freeboard to 
Top of Bulkhead Aft. For'd 
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amount of safety that sub-division has been main- 
tained at its present level. 

In 1890 the Board of Trade appointed a Depart- 
mental Committee to consider the question of the 
spacing and strength of bulkheads. Their report 
dealt with the necessary spacing of transverse 
vertical water-tight bulkheads in different types of 
steamer to prevent the vessel from sinking below 
certain defined lines to which they considered it 
safe that she could go. The following extract is 
from Volume I. of my book, ‘‘ Design and Construc- 
tion of Ships,” page 192: 

“A vessel is considered to be safe, even in the 
event of serious damage, if she is able to keep afloat 
with two adjoining compartments in free com- 
munication with the sea. The vessel must therefore 
have efficient transverse watertight bulkheads so 
spaced that when any two adjoining compartments 
are open to the sea, the uppermost watertight deck 
to which all the bulkheads extend is not brought 
nearer to the surface of the water than a certain | 
prescribed margin. | 

“The watertight deck referred to is called the 
‘bulkhead’ deck. The line past which the vessel 
may not sink is called the margin of safety line. 

“The margin of safety line, as defined in the 
above report, is a line drawn round the side at a 
distance amidships of three one-hundredths of the 
depth at side at that place below the bulkhead deck, 
and gradually approaching it towards the aft end, 
where it may be three-two-hundredths of the same 
depth below it. 

“The report contains a number of tables and | 
diagrams, which have been made on the supposi- 
tion that the bulkhead deck is continuous, and that 
the water surface when the compartment in question 
is flooded is not nearer the top of the bulkhead deck 
than the Margin of Safety Line. Such a condition 
is illustrated in Fig. A, in which the length and _ the | 
position of the centre of the flooded compartment 
have been determined from the curve at the bottom. | 

“The curve may be plotted from the tables which | 
are published in the report. | 


These tables give the | 
maximum length of the space which may be flooded | 
with water, and the vessel still float in moderate | 
weather. Table I. is an abridged reproduction of 


the Board of Trade, it is now customary in first- 
class passenger ships to make it a condition of the 
design that the spacing of the bulkheads shall fulfil 
the Bulkhead Committee’s requirements when any 


Fig. B is the curve showing | two compartments are flooded. Responsible persons 


tend to be satisfied when they have fulfilled either a 
| statutory condition or one which can be definitely 
| interpreted and applied, and are disposed to rest content 
| if such a condition is no more than fulfilled. They 

then allow their vessels to be called unsinkable, 
| but their unsinkability is really only under the con- 
| ditions named. No Bulkhead or any other Com- 
| mittee has attempted to determine the spacing of 
| bulkheads which shall allow a shipowner to consider 
| his vessel to be safe if she rams an iceberg. But 
'the same principles must be applied, because it is 
| in part substantially the same question. How much 
| of a vessel’s length can be flooded without her passing 
| the margin of safety line ? with another one added. 
| How much of a vessel’s length will be damaged if 
| she strikes an iceberg? The latter question is one 
| which can only be determined by experience which 
|is very difficult and most undesirable to obtain. 
| The results of the Bulkhead Committee’s work 
| are based on the assumption that main transverse 
| bulkheads are the only means of limiting the flow 
| of water into a vessel. But any water-tight com- 
partment which remains intact will maintain its 

buoyancy and exclude the sea. 

It may be well first to see what is the extent of 
| the sub-division in typical large ships. Profiles 
| showing the disposition of bulkheads in the Titanic, 

Lusitania, Great Eastern, Campania and New York 
| are given. These have been obtained from published 
| sources which are believed to be correct. The follow- 
ing table shows the length of ships and numbers of 
water-tight bulkheads :— 


| 

















TABLE IT. 

3 fos z S 
_— of 33 Ze § 22 
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So ft. 

Titanic 1911 852-5 15 53 6-2 
Lusitania 1907 762 16 45 5-9 
George Washington 1908 699 13 50 7-1 
Great Eastern 1854-9 680 9 68 10-0 
Carmania 1905 650 12 50 7-8 
Campania ... 1893 601 8 67 Il<1 
New York ... 1888 517 14 37 6-7 
Alma 1894 270-7 11 23 8-3 


It will be seen that the average length of the com- 
| partments increases with the length of the ship, 
| but the percentage of the length is lowest in the 
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largest ships. 


of the compartments remains the same. 


It would therefore appear that the later and larger 
ships are better off in numbers of bulkheads than 


the older and smaller ships, and markedly so except 


in the case of the New York, where, though small, 
The similarity 
of the ships which is postulated above means that 
the inereased height of the bulkhead deck above the 
be proportional to the increased 
draught of the ship, and for exact similarity these 


she is almost as good as the largest. 


water-line must 


must be proportional to the increased length. But 


for similarity of result the length need not be in the 
New 
York’s bulkhead plan, we see that all her bulkheads 
go to a deck which amidships is 14ft. to 15ft. above | 
her 28ft. water-line, while some of the latter vessels 

have their bulkheads extending to a deck only 10ft. | 
abovea30ft. water-line. Thesimilarity does not hold in | 
such cases. In fact, to obtain the same margin of safety 

in the two cases, the bulkheads must be much more | 
closely spaced—i.e., have a much lower percentage 
value, as in the last column—in the later ships than 


same proportion. If, now, we look at the 


in the New York. Another way of putting this, 


is to say that the percentage might have remained | 
the same if the bulkheads had been carried to a height | 


above the water-line higher than the New York’s 


on the proportion in which the draught has been | 


increased. 
The New York happens to illustrate this subject 
very well, because she was designed at a time and 


under conditions when the provision of safety against | 


the results of collision was much desired. Each com- 
partment was self-contained. The boilers were in 
three separate groups in three separate compart- 
ments, each group having in its own compartment 
over the boilers all the coal necessary for the boilers 
for the voyage. 
rooms was over the top of the bulkhead. 
were no doors below through the bulkheads. The 
passenger compartments were similarly separated. 
In fact, the vessel up to the bulkhead deck was effec- 
tively divided. The efficiency of the sub-division 
was fully tested when, in the sister ship, the Paris, 
the engine-room was flooded through an accident 
to the machinery, and the water found its way into at 
least one more compartment. The vessel 
uecessfully brought into port. 


This arrangement of ship had its permanent dis- 


advantages. To fill the space between the main 
and upper decks in the mid-length of the ship with 
coal was an awful crime from the point of view of 
the passenger agent. It could have 
fitted up with state rooms, and the coal be carried 
down below somewhere. This permanent disability 
was ever present in the mind of the management, 
and a contingent escape from sinking in some distant 
period did not give the necessary solace. In the later 
ships the sub-division was rearranged ; something 


apparently more important was favoured, and a} 


ship with a smaller margin of safety was produced. 
Assuming that increased sub-division 


the chance of safety in such a case as that of the | 


Titanic, it is worth considering how this can be ob- 


tained, and what, if any, are the objections to it. | 


The water-tight compartments usually carry cargo 
coal orsmachinery below the bulkhead deck. It 
difficult to introduce more bulkheads in the engine- 


room. Either the character of the machinery or 


the reluctance of engineers to incur the disadvantage | 


of a divided engine-room generally prevent further 


sub-division. Middle line bulkheads, while in- 
creasing sub-division, involve the disadvantage | 
that to be of any use the vessel will be 


given an inclination, which may bring the edge of 
the bulkhead nearer the water than if both sides 
of the ship had been flooded. For purposes con- 
templated by the Bulkhead Committee the engine- 
room generally happens to be the compartment 


which, if flooded, in conjunction with one of its | A Sor 
|about arguments of this kind. 


| demolishes such contentions. 


adjoining compartments, brings the vessel closest 
to the margin of safety line. If, then, the weakest 
link in the chain cannot be strengthened, it is evident 
that the only way to get relief is to lighten the load. 


This can be done by carrying the bulkheads farther | 
up, as was done in the New York. But the analogy | 


From. the table given showing the 
recommendations of the Bulkhead Committee, the 
lengths of compartments are fixed, not in absolute 
length, but as a percentage of the length of the vessel, 
so that for similar ships of different dimensions the 
same safety is obtained if the percentage of the length 


Communication between the boiler | 
There | 


been so well | 


increases | 


1s | 


| factors in settling the rating of a locomotive. 


This was about the length of the boiler rooms as well 
as the holds. If such a length be maintained in the 
longer ships, the same kind of cargo, passenger, 
| and boiler arrangements would have to be adopted, 
| which could be done without very serious disabilities. 
| For localised damage the extent of flooding would 
| be reduced, and the margin of safety correspondingly 
| inereased. But for localised damage there is already, 
| presumably, from the Buikhead Committee’s stand- 
| point, a sufficient margin of safety. ‘lwo compart- 
| ments of the unreduced length can be flooded, and 
the ship will be safe. But for damage of a more 
extended nature the determining factor will be the 
| length of side damaged and the consequent length of 
| compartments open to the sea, and no internal sub-divi- 
| sion can appreciably reduce this. There will in this case 
|be the same length of ship (or nearly the same) 
flooded, and increased transverse sub-division will 
| be of little help if the margin of safety line is reached 
| when a length is flooded equal to that of two compart- 
ments of the unreduced spacing. It appears to be evi- 
dent that this margin of safety is not sufficient for such 
damage as would cause the opening of a considerable 
extent of the side to the sea. The only way to meet 
such a contingency is to increase the margin of safety ; 
in other words, the bulkhead deck must be raised 
considerably in these ships. A ship divided as the 
New York, with her bulkheads all carried to her upper 
deck, will stand more proportionate length of damage 
than all the later ships in the table. This is because 
| her bulkheads are carried higher. The direction, then, 
in which an increased chance of escape from a disaster 
such as the Titanic is to be looked for is that of carry- 
| ing the bulkheads higher up in the ship 

So far nothing has been said on sub-division 
|in any other direction than the transverse. Decks 
if made strong enough to resist water pressure and 
| made thoroughly tight, would localise flooding from 
damage which itself is localised in the vertical direc- 
Damage would usually take place low down, 


tion. 


higher up, could be limited in its effect by making 
the decks effectively water-tight. 

The results of the above considerations are that 
| (1) The transverse bulkheads should in all cases 
be carried as high as possible. 

(2) The decks should be made effectively water- 
| tight. If, however, the whole bow be smashed by 
| hitting a vertical wall of ice, the value of watertight- 
| ness of the decks would be reduced. 


was | 
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Thacker and Co. 1912. 
Tuts book is, we believe, almost unique, at all events 
as an English treatise, in that it deals with important 
| questions on far broader grounds than usual. The 
rating of locomotives is, as a rule, handled as a 
matter concerning engines only, and that simply 
| from the tractive effort and train resistance point of 
view. Nothing is said as to the most economical 
loads and speeds, and the subject is for the most part 
discussed in a single chapter in some treatises on the 
locomotive. It is never regarded as worth a book to 
| itself. Apparently those who write about it know 
nothing, or care nothing, concerning the efficiency 
of trains and engines combined. In the United 
States there are distinct treatises on the rating of 
locomotives ; 


tive 
London : 


| 
| 
} 
| 
| 
| 


|sionately. Mr. Cole deals with the goods train as 
aunit. He quite thoroughly understands his subject, 
and in his hands the rating of a locomotive is some- 
thing much more than a dissertation on train resistance 
and tractive force. The subject becomes alive and 


practical, instead of remaining purely academical. | 


The best load for an engine is not purely a question 
of how much it can pull, but of what load it will pay 
best to make it pull. 

If we believe a certain class of railway reformers, 
then goods trains should always be made up of 
25-ton to 75-ton wagons. Speeds ought not to exceed 
an average of ten miles an hour; and every wagon | 
should be filled. We had something to say recently 
Mr. Cole quickly 
He points out that the 
conditions under which it is worked are powerful | 
He | 
tells us in his brief preface that “the aim of this 
little volume ’’—there are eighty octavo pages, three 
diagrams, and charts in a pocket—‘‘is to present 


“ 


of the chain is not altogether applicable. The weak | to railway officials concisely and in a compact form 


an account of the general principles governing engine | 


and if it did not extend by distortion of the structure | 


Rating Locomotives. By H. L. Cole, district locomo- | 
Railways 31 


they are, however, written in the | 
interests of special types of engine, and not dispas- | 





link referred to may have no strain upon it. All the | 


damage may be done forward of the engine-room, | loads and train speeds ; and of the present state of | 
and there increased sub-division will give an increased | knowledge regarding the actual power developed by | 
chance of escape. | steam locomotives, and the resistance to traction of 
} : E ‘ | rolling stock under ordinary working conditions.”’ | 

In the case of the New York, while the average | These words, however, do not suffice alone to give an 
length of the compartments is 6-7 per cent. of the adequate idea of, we shall not say the contents of 


length of the ship, the actual length is only 37ft.!the work, but of its methods and its policy. It 





enemas | 


may be regarded, indeed, as a Mentor standing beside 
the traffic manager, and guiding him into the way of’ 
truth and transport proprieties when questions of 
importance present themselves for consideration, 
‘Considerable prominence has been given so far to 
traffic interests for the reason that the following 
pages deal purely with the mechanics of engine raj ing 
and train control, and locomotive economics, as 
influenced by train loads and the timing of trains. 
The enormous importance of aiming for the highest 
practicable degree of locomotive efficiency, however, 
hardly needs emphasis. The mere fact that the 
locomotive working expenses of Indian rail ays 
amount to approximately one-third of the total 
operating expenses, and exceed those of the ext 
most expensive item by over 50 per cent., will suflice 
to establish the importance of this particular subjec; 
accurate engine rating—which without exaggera} jon 
may be said to be the corner stone of efficiens 
operation.” 

The second chapter deals with engine rating and 
train control. The first pages call for no particular 
comment. They contain the usual formule 
determining tractive effort. They direct more than 
ordinary attention, however, to what happens in 
practice as compared to what is stated in books, 
Small fractions are, it is wisely pointed out, of no 
importance in calculations of the kind required, 
Roughly speaking, the mean effective cylinder pres. 
| sure varies as the square root of the piston speed ; 
and the shape of the diagram is affected to a ceriain 
extent by the driver's ideas of working, but experi. 
ence indicates, and experiment has proved, that the 
practicable range of cut-off is limited, “* assuming 
full train loads on freight engines cannot be worked 
at a very early cut-off, nor at the other extreme, 
| can a mail engine be operated with a very late cut 
| off.” This clears the way for a general curve or 
equation, in which the available mean effective 
cylinder pressure may be expressed as a function of the 
piston speed. 

Mr. Cole holds the same views that we have long 
advanced in these pages, and may be succinctly 
stated in the following words :—‘* Let me design 
the fire-box and anyone else may design the rest of 
|a locomotive boiler.” While there is seldom much 
| trouble in getting all the heating surface we desire, 
it is usually a matter of difficulty, sometimes of 
extreme difficulty, to get all the grate surface that i, 
desirable. 

Many pages are devoted to a discussion on train 
resistance, of which we can speak in high terms. 
Our author does nothing to clear up the confusion 


for 





| whieh exists concerning the resistance of goods 
wagons. He quotes for his readers a number of 
formule given by various investigators. But it 


| ought, we think, by this time to be well known that 

nothing like a standard formula in existence, 
“The older estimates,” he points out, “are alto- 
| gether too high for present conditions. Both the 
resistance of trains and the tractive effort developed 
by the engine when running are very considerably 
lower than used to be considered the case. Perhaps 
the greatest over-estimate is that of the resistance oi 
properly lubricated goods wagons, when the latter 
are of high capacity and fully loaded. For such 
wagons the resistance per ton varies from 2} lb. 
per ton when fully loaded to about 8} Ib. to 9 Ib. per 
ton when empty, at temperatures not below the 
freezing point of water.” Obviously these figures 
are deduced from a “ Bulletin’ published by the 
American Locomotive Company, and fully dealt 
with in THE ENGINEER for May 6th and May 20th, 
1910. But Mr. Cole, while giving these and cognate 
figures, is careful to explain that it would be quite 
unsafe to make general use of them, and tells us that 
“few roads are so flat the influence of gradients can 
be practically ignored, while, on the other hand, 
the variation in the pull per ton of loaded and 
empty wagons is too great to permit of rating 
by actual gross weight, except on the steepest 
grades, that is, grades exceeding about 1-5 
per cent.” Bearing all things in mind, he holds that 
for practical purposes the resistance of a wagon at 
ordinary freight speeds appears to follow some such 
law as the following :— 


Is 


R 78 4 30 a 

Ww Wyw 
And he proceeds to show at some length how this 
is to be used in ealeulating the proper number ot 
wagons to be put behind any given engine. It 
will be seen that this is quite a different thing from the 


. 
‘ 


|use of resistance formule of the ordinary kind. 


We have not space, however, to go further into 
this portion of the book. It will be found to repay 
careful perusal. 

Here we must return on our footsteps to consider 
what our author has to say on a subject about whic! 
next to nothing is in convenient book form, namely. 
wagon efficiency. Within the narrow limits avail 
able he has dealt admirably with the extremel) 
involved and complicated questions which confron! 
not only the locomotive superintendent, but the 
traffic manager. Much criticism which would other- 
wise be valuable is based on assumptions which are 
quite untrue. For example, who realises that 1000 
tons of fully loaded wagons require less tractive effort 
to haul them at a given speed than will 1000 tons 
of empty wagons? He speaks in high terms of the 











Apri 19, 1912 


adjusted wagon and weight bases of determining loads, 
What is commonly known as the equated tonnage 
system permits engines to be rated up to their full 
hauling capacity in terms of fully loaded wagons. 
“Any variation whatever from the fully loaded 
vonditions being adjusted by adding on wagons until 
the pull of the train on the ruling gradient is approxi- 
mately the same as if the train consisted of the 
sm Jler number of fully loaded wagons.” Here 
we come to a very important consideration. Many 
persons who ought to know bettér hold that railway 
truths are of very general application, whereas few 
assertions are more unfounded. In point of fact, 
the adjusted tonnage system is only suitable to 
moderate speeds, heavy loads, and long leads 
ditions which are the exception rather than the rule 
in this country. On British railways the principles 
which determine the policy of traftic handling is that 
it ix of more importance to dispose of consignments 
quickly than to detain them to make up big loads. 
Furthermore, on lines crowded with passenger trains 


running long distances without stops at high speeds | 


the goods trains cannot run very slowly ; they must 
keep out of the way. This means lack of economy, 
but it suits the British commercial necessities of the 
case. Nor is it to be rashly assumed that any one 
country, such as India, should derive great benefit 
hy slavishly copying United States methods of hand- 
ling traftic. Furthermore, it cannot be too forcibly 
pointed out that the loads ought always be sufficient 
to control the speed of haulage, and this being the 
case, the speed becomes a powerful economic factor. 
“Thus, if by reducing the mean speed from, say, 
22 miles to 14 miles an hour the load behind the 
tender can be increased from 1000 tons to 1500 tons, 
a very great economy in engine power and fuel can be 
secured. But there is the adverse reaction on the 
efficiency of the wagon, for the reason that each 
wagon will be available for perhaps only 100,000 
ton-miles per annum at the slower rate of movement, 
whereas under the faster timing 125,000 freight ton- 
miles per wagon might be obtained. The theory 
that the most economical way to work a wagon is 
to load it as heavily as possible without regard to 
speed is based on an error. The true basis for com- 
parison is the unit, and the unit is the complete 
train—-engine, tender, and all; and the way in 
which each unit affects the utility of the track must 
always be kept in mind.” On crowded lines slow 
goods trains might do much mischief by hampering 
passenger traffic. 

The numerous pages relating to train resistance, 
to which we have already referred, put, we think, 
useful information into an exceptionally valuable 
and convenient form. There is nothing superfluous, 
and there is a good deal that will not be found else- 
The passenger engine is the aristocrat of the 
road, and gets more consideration than its humble 
fellow-worker. Mr. Cole goes on different lines. 
He has little to say about the rating of expresses, 
holding closely to freight. He gives the resistance to 
starting of a fully loaded train at 12 Ib. to 17 Ib. per 
ton, and supplies a complete set of equations for all 
the problems that are likely to present themselves 
for solution. He gives the effect of the improved 
method of rating on the North-Western Railway 
Ghit| Section in India, and shows that it did much 
good until it was superseded by a modified system, 
which does still better. We congratulate Mr. Cole | 
on the production of this little book, which ought 
to be as useful in this country as it is sure to be in 
India. 


where. 
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BOARD OF TRADE BOILER EXPLOSIONS 
REPORT. 


(HE annual report published by the Board of Trade 
on the working of the Boiler Explosions Acts of 1882 and 
1890 has just been issued. This report covers the year 
ending on June 30th, 1911, and deals with 100 explosions, 
involving a total of 13 deaths and 61 injuries. The 13 
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| the case of the Madge Ballantyne. 


| gave 


| were neither inspected nor insured by a public body. 


| interpreted as meaning that an insured and inspected 
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deaths were caused by 11 explosions, of which 9 occurred 
on land and 2 on board ship. 

In the annexed figure, which we have prepared from 
| the tables given in the report, there is shown the total 
|number of explosions and the total number of deaths 
| which were dealt with by the Board of Trade in each of 
| the 29 years beginning with 1882-3 and ending with 
| 1910-11. To these curves we have added a third which 

indicates the fatalities per explosion. In connection with 
| this curve it is interesting to note that it has a tendency 
| to fall. ‘To bring out this tendency more clearly we have 
plotted the points A BC DEF, which show thé number 
| of deaths per explosion as averages over quinquennial 
periods. Are. we to interpret this falling tendency as 
| being due to an improvement in the art of constructing 
boilers ? It is a matter largely of opinion, but we believe 
that the average curve reflects an improvement not in 
the skill with which our boilermakers perform their work, 
but in the skill of the fireman and man-in-charge. Alter- 
natively or conjointly, it may mean an increased vigilance 
on the part of the Board of Trade in its inquiry into com- 
paratively trivial accidents. Colour is lent to this belief 
by an inspection of the details given in the current report. 
We find, for instance, that during the year the Board 
dealt with 15 cases of burst tubes in steam ovens. These 
| explosions caused no deaths and added but two to the 
total list of injured. It is significant that in nearly all 
these disasters the cause given is the same, namely, the 
existence of “‘ over pressure due to overheating of the 
tube.” We may add that a fruitful source of overheating 
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in such ovens appears to be due to the crumbling away 
of the brickwork between the back of the baking compart- 
ment and the furnace and the exposing thereby of a greater 
surface of the tube to the action of the fire than was 
originally intended. 

We notice that among the causes of explosion there 
are 13 cases of water hammer. Nine of these cases relate 
to stop-valve chests mostly of cast iron ; one is an accident 
to an equalising valve, and three are in reference to cast 
iron steam pipes. There are some other noteworthy 
features in the report. For example, there is one example 
wherein a boiler, or, more correctly, a devulcaniser, ex- 
ploded on account of the excessive pressure generated 
by the expansion of its liquid contents. We dealt at some 
length with this curious disaster in our issue of March 8th. 
The explosions on board steamships set out in the 
report are worthy of attention. For instance, there is 
In this, the cone neck 
of one of the furnaces of a single-ended marine type boiler 
way. The cause given is the development of a 
latent defect into an open crack by the expansion and 
contraction resulting from ordinary working. The defect, 
the report states, was probably caused by the previous 
submersion of the boiler while under full steam. There 
are five cases of copper main steam pipes exploding on 
board ship. The causes of these accidents are all pretty 
much the same. In general the pipe was too rigid, and 
the thermal stresses, the stresses due to the vibration of 
the machinery, or the pitching of the vessel during rough 
weather, became concentrated at the weakest part of 
the pipe, and in time led to fatigue and failure. 

Finally, we may remark that of the 100 explosions 
referred to in the report, 58 relate to ‘‘ boilers” which 
This figure is, we think, remarkably low. Is it to be 
boiler has 42 chances of exploding as compared with 58 
for a boiler neither insured nor inspected % Or may we 
take it that the Board of Trade is more vigilant in the 
former circumstances than in the latter ? 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


BROAD BEAM VESSELS AND HEAVY ROLLING. 


Srr,—-In your issue of April 5th considerable attention was 
given to the question of heavy rolling in the article on ‘** Waves 
and Ship Form,’ and further light is thrown on the subject 
in the paper read before the Institute of Naval Architects 
on * Bilge Keels and their Effects on the Rolling of Lightships,” 
and in the data collected it was found “‘ there are other causes 
than mere assonance between ship and wave productive of 
heavy rolling, and in the discussion which followed a case in 
point was stated of two light vessels, one wood-built and copper- 
sheathed, the other an iron ship. The cause of difference in 


ence of build, 7.¢., length, beam, and depth. In the matter of 
bilge keels, they had been tried and found effective over thir- 
teen years ago. In one case I have in mind a liner, which, when 
launched, was described as, owing to her broad beam. the steadiest 
vessel afloat—but she proved to be just the opposite—rolled 
quick and heavy, and in a short, confused sea the motion was 
indescribable ; but comparatively little water was shipped. 
Bilge keels were fitted, and steadied the vessel, and the seas 
broke on board more, and the speed was affected. I had had 
experience in other types of vessels, followed by more in broad- 
built ships, and sought an explanation of the cause, and was 
given to understand it was all a question of metacentric height ; 
but I have long since concluded, and that which I have quoted 








the behaviour of the vessels was concluded to be due to the bad 
roller having a clean bottom being sheathed and the iron vessel 
being coated with mussels. 


No mention was made as to differ- 


serves to bear me out that great breadth of beam, which gives 
stiffness or stability in still water, has quite an opposite effect 
in rough water. 

Take the case of two vessels of equal displacement, one of 
10 beams to a length, the other of 8 beams to 4 length. The 
difference of behaviour in still and rough water is very marked. 
In the first case it will be found it takes much less to heel the 
narrow vessel than the broad one, yet in rough water the broad 
vessel will be the one mostafiected. With any further reduction 
of length to beam, the rolling motion will be more pronounced. 

There are certain advantages gained by having broad beain—- 
shallower draught, manceuvring ability, &c., but in the case of 
battleships a steady gun platform is desirable, and, according 
to your article, great anxiety is felt about the lack of steadines- 
in several ships. In naval architecture there is a balance to be 
maintained of length, breadth, and depth, and all through the 
science one advantage is gained at the loss of another. 

To further prove my point, I would revert to the light vessels. 
Among other statements, it is said the roll was always greatest 
to leeward away from the advancing sea or wave. This goe= 
to prove that the vessel acted as a breakwater, and the water 
piled up against the weather side, rolling the ship over, ax it 
were, and in passsing lifting up the lee side. 

Had the vessel been narrower or of greater legnth, she would 
lift bodily, that is, with comparatively level deck ; but then she 
would also ship some water. And it was also found that laying 
head on to the sea did not diminish the rolling, which also goes 
to prove faulty form in the vessel herself. 

And in vessels of this class steadiness and staunchness are 
very requisite, and I may say the form is wrong, and with more 
length and slightly greater depth bilge keels would be altogether 
unnecessary, and greater stability attained. I will now con- 
clude, trusting it will be granted that still water stability means 
rough water velocity. PB 

Doncaster, April 16th. 


SUPERHEATED STEAM AT SEA. 


Sir,—At the meeting of the Naval Architects which was recently 
held, Mr. Harold Yarrow read a very interesting and instructive 
paper on the results of experiments with a water-tube 
boiler with special reference to superheating. Owing to the 
shortness of time open for discussion I regret 1 was unable to 
take part. 

There are one or two points which I should like to refer to ; 
first, with regard to the damper arrangement described for 


| controlling the superheat in the Yarrow boiler, and, secondly, 


the effect of the adoption of superheated steam when applied 
to certain auxiliary machinery on torpedo-boat destroyers. 

During the last ten years we have had experience in our 
power-house in working four of Messrs. Babcock and Wilcox 
boilers. Each boiler is constructed for 300 lb. of steam. and 
each fitted with a horizontal U-tube superheater. 

The average working pressure, however, has seldom exceeded 
230 Ib., and the average steam temperature recorded daily 
varies between 435 and 485 deg. Fah., according to the load on the 
boilers. We have experienced little or no trouble with these 
U-tube superheaters, and no accident to the tubes becoming 
overheated. 

Last year a new Babcock and Wilcox boiler of the three-drum 
land type was installed, and has recently been put into opera- 
tion. This boiler is also fitted with a horizontal U-tube super- 
heater and provided with a horizorital damper, the width of 
the whole boiler similar to that shown in Fig. 1, Plate I., of 
Mr. Yarrow’s paper. This damper is controlled by hand im 
such a way as to prevent any of the gases passing through the 
superheater when saturated steam is required,-the damper 
being closed if superheated steam is necessary. 

It is a very simple arrangement, and we have found the damper 
to be of the greatest use and advantage, and it enables us to 
control the superheat from 0 deg. Fah. to 150 deg. Fah. Up 
to the present time we have not had any trouble due to over- 
heating or going out of shape. The damper is constructed of 
cast iron. 

With regard to the suggestion of adopting superheated steam 
for the auxiliary machinery, such as high-speed forced lubrica- 
tion engines for electric light machinery, circulating pumping 
engines, and fan engines, I see no objection provided that every 
care is taken in the design of the steam cylinders and in the 
selection of the materials used, which is of the first importance. 

The experience which we have gained by the use of superheat 
with steam pressure up to 220 lb. and with a total temperature 
of 550 deg. Fah. in connection with reciprocating engines of 
various types and sizes for land purposes has been in every way 
satisfactory. 

Mr. Harold Yarrow mentions the percentage of saving in 
steam consumption on page 2 by the use of superheat, and from 
the results of the many steam consumption trials we have 
carried out with ae engines I can confirm these 
figures. I trust the effect of Mr. Harold Yarrow’s paper will 
be the adoption in the near future of superheated steam in 
marine work. RicHarp W. ALLEN. 

Bedford, April L5th. 


STEAM v., DIESEL ENGINES. 

MEssteuRs,—Nous lisons dans le numéro du 29 Mars, un 
trés intéressant article de Dr. Diesel, sur les moteurs & com- 
bustion. 

En notre qualité de constructeurs de machines, nous devon- 
cependant relever la phrase ot: Dr. Diesel dit que les industriel= 
auraient intérét & remplacer les machines a forte consommation 
par des moteurs Diesel. 

Cela est exact, mais nous croyons que, dans bien des ces, 
économie serait encore plus grande si l’on remplagait ce 
machines par des machines 4 vapeur trés économiques. 

En effet, si lon admet un prix moyen du pétrole de 66f. 
la tonne, et un prix moyen du charbon de 15f., nous verrons 
qu'un moteur Diesel, mettons de 500 H.P., consomme 180 grs. 
par cheval effectif et par 24 heures 2160 kilos., ou pour 140. 40f- 

Une bonne machine 4 vapeur & surchauffe consomme 4.4 kilos, 
de vapeur par cheval indiqué, ou en comptant un rendement 
de 90 “%, 4.84 kilos. par cheval effectif, ce qui représente avec 
des chaudiéres & surchauffe et munies de Green bien installés, 
environ 600 grs. de charbon, soit pour 500 chevaux ét par 
24 heures, 7200 kilos. de charbon & 15f. = 108f. 

Si la machine ne marchait que le jour, économie serait 
évidemment moindre, et il faudrait tenir compte du charbon 
bralé la nuit pour tenir les chaudiéres & feu, mais néanmoins 
économie serait encore sensible pensons-nous, en faveur de 
la machine & vapeur, 

Veuillez agréer Messieurs, nos salutations distinguées, 

Soc. ANon: H. BOLiInckx, 
J. Watton. 
(Le Directeur Commercial, Administrateur), 

Bruxelles, le 9 Avril. 
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| a check to the development of their natural characteristic. 
NON-PARALLEL AXLE ROLLING STOCK. | It is from this cause that the side-to-side buffeting of a 
a | truck or carriage on straight track arises. 

As our readers are already aware, it has been urged for | §9 far we have spoken only of induced motions in the 
some years past that the axles of railway rolling stock | horizontal plane. But the selfsame defects may give 
and similar vehicles should be allowed freedom to assume | rise to just as serious departures from perfection pare 
positions other than parallel. The ordinary Bissel or | regards the vertical plane. For with each buffet of the 
pony truck found in some types of locomotives, it is true, | 
secures this non-parallelism to a certain extent, while | 
if we add a bogie truck of the four-wheeled variety to | 
the design, we increase the flexibility of the wheel base 
by afresh degree. It is argued, however, that such devices 
do not go far enough, and that the ideal case is that in | 
which there are as many degrees of flexure as there are 
axles. 

Let us for a moment confine our attention to a four- | 
wheeled bogie, or, to be more general, to any two-axled 








| the axles if fixed and a want of perfect straightness and 
| rigidity in the track. Each axle, with its two wheels, may, 
however, still possess a right or left-hand characteristic. 
| Thus, if either through inaccurate manufacture or uneven 
| wear, one wheel be smaller than its fellow on the samo 
| axle, it is clear that the underframe in question would 
| tend continually to pivot towards the side of the smaller 







































































Fig. 1i—DIAGRAM OF NON-PARALLEL AXLE TRUCK 











piece of rolling stock wherein the axles are rigidly aligned 
relatively to one another. It is not necessary to dwell 
on the laboured efforts of such a truck when rounding 
a curve of rails nor to insist on the increased ease which | 
would be given to its passage if each axle could move out 
of its parallelism into a true radial position. The loco- 
motive engineer knows quite well already that in an 
extreme case it may be necessary to reduce the 
thickness of the tire flanges, or to remove some alto- 
gether, and to resort to other expedients so as to make 
it possible for the truck to go round the curve at all. 
What is certainly much less fully realised is the fact, proved 
by experiment and daily observation, that even on straight 
track the parallel axle truck is subjected to quite a con- 
siderable amount of restraint by the rails, which restraint 
may on occasion result in a severe side-to-side buffeting, 
—‘boxing”’—unpleasant to the passenger and harm- 
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wheels against the rails the forward velocity of the axles 
is checked. This and the forward momentum of the 
carriage body as a whole introduce a pitching couple, 
which will tend to rotate the vehicle about its leading 
or trailing axle, according as its centre of gravity lies above 
or below the plane of the axles. 














Fig. 2—TEN-TON WAGON, ROYAL ARSENAL RAILWAY 


These, in brief, are the considerations which’ have led 
the Warner International and Overseas Engineering 
| Company, Limited, of |Carteret-street, Westminster, to 
|introduce its non-parallel axle system of construction 
for railway and tramway rolling stock. In its simplest 
form the system is shown diagrammatically in Fig. 1. 


ful to both tire and rail. Were the track perfectly 
straight and rigid, were the axles mathematically parallel, 
were the wheels absolutely of the same diameter, and the 
tires without camber, did the line of the draw-bar pull pass 
accurately through the centre of gravity, then, perhaps, 
would the truck follow a straight line independently 


of the guidance of the rails. But such perfection of | From this sketch it will be gathered that each axle is | 


mounted in a separate underframe, each of which is pivoted 
on a separate pin situated near the centre of the truck. 
From each corner of the truck a bracket depends, which, 
by a chain or other flexible connection, is suspended 


construction is not attainable by man, and even with the 
greatest possible care in manufacture every rigid axle 
truck in existence suffers more or less from the cumulative 
result of these defects. 
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Fig. 3—DIAGRAMMATIC 
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VERTICAL SECTION 


wheel. Buffeting from side to side would ensue, and this, 
although now harmless to the truck, would still be harmful 
to the tires and rails. But it will be noticed that if from 
any cause one of the two-wheeled underframes is deflected 
to the side, the end of the truck supported by that under- 
frame will tend to rise proportionally. A pull would 
then be transmitted through the chains to the underframe, 
which would act towards the restoration of the under- 
frame to its normal position. Thus a gravitational 
control is introduced tending to make the axles travel 
in a straight line at all times, and thereby eliminating 
the remaining source of buffeting action. 

It will be noticed that, as no side buffeting can take 
place, the tripping action, which, as we have said above, 





Fig. 4 ACTION WHEN ROUNDING A CURVE 


arises in an ordinary truck each time the forward motion 
of the axles is momentarily checked is simultaneously 
eliminated. This fact, it is claimed, permits of a shorter 
wheel base being used than is customary with parallel 
axles. Fig. 2 shows a 10-ton goods wagon belonging to 
the Royal Arsenal Railway, which has been fitted with 
the simple arrangement illustrated in Fig. 1. In both 
these figures we are dealing with the system in its simplest 
form. It should here be noted that in a more general 
example of the principle such as is dealt with below the 
pivots about which the sub-trucks turn are entirely 
relieved of all bearing pressure, the weight of the body 
being supported at additional points. 

We may now refer to the drawings on page 413, 
where the general arrangement of a four-wheeled trailer 
bogie designed by the Warner Company for the Metro- 
politan Railway of Paris is shown. As will be readily 
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Fig. 5—-NON-PARALLEL AXLE MOTOR BOGIE FOR PARIS METROPOLITAN RAILWAY 


The net results of the defects, which we have enumerated | from the corresponding corner of the pivoted underframes. 
above, is, as might be anticipated, that every car or truck | In this way the truck{body is supported at six points, 
has a more or less clearly marked right or left-hand | namely, at the two pivots and the fourfchains. The 
characteristic. Let us imagine the truck placed at the | axles are not constrained to remain in a more or less 
upper edge of a smooth plane incline. If its construction | parallel position, nor is the truck body compelled to align 
were perfect then, of course, it would run down the plane | itself into one particular position relatively to the axles. 
in a perfectly straight line. With any truck other than | As a result, the truck body is practically free to follow 
the ideal one, however, the line would not be straight, | its momentum path, which path, it is claimed, is straighter 
but curved to one side or the other. Unless, then, the | actually than the track. 
rails are curved to the same degree, it is obvious that such The system may thus be regarded as eliminating the 
trucks in actual running must be continually receiving ' defects which would be due to a want of parallelism between | 








understood, each application of the non-parallel axle 
system is designed to meet its own case. While the prin- 
ciples of non-parallelism and the gravitational control 
are adhered to, different examples may differ very greatly 
in details. The drawings referred to may be taken, 
however, as showing a fairly typical case. 

In ordinary circumstances, we might very well leave 
those interested to follow out the details of this example 
for themselves. But, partly because the drawings, to be 
properly understood, must be read in close conjunction 
with each other, and partly because the details of the 
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METROPOLITAN RAILWAY OF PARIS—NON-PARALLEL AXLE TRAILER BOGIE 


(For description see page 412) 
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brake gear somewhat hide the essential details of the 
system, we have prepared a key—see Fig. 3—which, 
with the following description, will enable the general 
scheme of things to be grasped. 

The diagram, Fig. 3, represents the details of the bogie 
opened out vertically as it were. The main underframe 
A of the carriage is provided with a cross-stretcher B at 
the centre of which there is a seating for the king pin C 
of the bogie. On each side of the king pin a bracket D 
depends from the cross-stretcher, and on this an equal- 
armed lever E is pivoted. The king pin extending down- 
wards passes through a bearing F rigidly supported be- 
tween the cross-stretchers of what is apparently an 
ordinary bogie frame G. It will be noticed, however, 
that the ordinary horizontal bearing surfaces surrounding 
the bogie pin are absent. Instead of these being pro- 
vided, the downward weight of the carriage body, acting 
through the two levers E, is transmitted by links H on to 
posts or brackets J erected vertically on the framing G. 
The links H are not quite as we have drawn them that 
is to say, they do not lie in a plane parallel with that of 
the frames G. In reality, the ends of the levers E and of 
the brackets J are bent round so as to bring the pins 
through the eyes of the links H into a radial position 
relatively to the king pin C, as shown in the part plan. 
The net result of all these details is that the weight of the 





carriage is taken on the cross-stretcher of the framing G, 
and that this framing is free to turn about the king’pin C 
as centre. It is to be noticed, however, that, unlike the 
ordinary arrangement, the details we have described 
result, when the bogie G is turned on the king pin, in a 
slight upward movement or lift being given to the end A 
of the carriage underframe. This system of suspension, 
it is therefore claimed, obviates any excessive friction 
such as arises between the bearing surfaces of an ordinary 
bogie centre when the carriage is rounding a curve. 
Coming now to the details associated primarily with 
the non-parallel movement of the axles, we notice, first, 
that, although apparently slotted for them, the frame 
plates G do not carry the axle-boxes. The axle-boxes K 


docks, but will be used for the new docks as well. 


at the port. 
ing another of larger proportions has been discussed, but 


direct connection between the motor and its frames L, 
the former, through the agency of the axle and axle-boxes, 
allows the whole to move practically as a solid body 
through the are of a circle. 


of 175 ; direct current is employed. In Fig. 6 we repro- 
duce a view of the underframe of a London County 
Council tramway car fitted with a Warner four-wheeled 
non-parallel axle-truck. 

We need only add that the problem of applying the 
brake gear to a non-parallel axle bogie is not, as at first 
sight it may appear to be, of any great difficulty. As 
will be seen from the drawings of the French rolling stock, 
the brake hangers and their details are all hung from the 
moving frames L, Fig. 3, so that the brake blocks follow 
all the radial movements of the wheels, 


THE TRADE OF THE PORT OF ANTWERP. 


THE reports of Sir Cecil Hertslet, the British Consul- 
General at Antwerp, are always interesting, and that for 
the year 1911 is no exception to the general rule. 

Sir Cecil, after commenting on the continued popularity 
of the port, goes on to remark that the present accommo- 





Fig. 6 UNDERFRAME OF L.C.C. TRAMCAR 


dation is barely large enough for the immense volume of 
shipping traftic which frequents it, and regrets that more 
active steps are not taken with the large scheme of increas 
ing the size of the port which has been mooted. It is 
true that new docks are being constructed, but under the 
best conditions much time must elapse before they will 
be available for use, which cannot certainly be before 
next year. Another point touched upon is the size of 
the entrance, which not only gives access to the existing 
The 
Royers lock entrance, which was opened some years ago, 
is even now too small to admit of the largest ships calling 
The question of enlarging it or of construct- 


The two motors as used on | 
the Paris Metropolitan Railway have each a horse-power | 
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to find accommodation. Last year the increase jy, the 
tonnage of British vessels using the port was larger than 
the increase of any other country. In point of numbers 
of vessels, those flying the British flag accounted fin 
practically half the total numbers visiting Antwyep) 
The tonnage was slightly less than half, but it represented 
48 per cent. of the total. The total tonnage enteriny tho 
port was 13,349,633, the number of vessels being 6894. Bri- 
tish shipping accounted for 3419 vessels and 6,194,965 tons 
an increase of 24 vessels and 370,594 tons. Of th d 
total, 2742 vessels, with a tonnage of 6,581,021 


erand 


were 

accommodated at the river quays, and 4154 ves. hap 

6,768,612 tons, entered the docks. The average | nage 
of all the vessels was 1936. 

The inland trade of Antwerp by way of barges, \ eth, 

self-propelled) or not, coming from Belgium, | rance, 


Germany, and the Netherlands is of very cons erable 


importance. During 1911 no less than 43,823 \ exselg 
having a total carrying capacity of 9,705,585 cubic i ietpes 
arrived in the port. This represents an average | pacity 
of just over 220 tons. Of the 43,823 vessels as noiny as 
29,258— over 66 per cent.— were self-propellin The 
9,705,585 cubic metres represent some 6,932,561 « pacity 


tons, which, added to the 13,349,633 tons sea-borne trafic 
brings the total traffic of the port up to over 20 
tons per annum, 


hon 








The number of passengers carried by the Great Fastcn 
Railway's boats from Parkeston Quay to Antwerp and 
vice versé in 1911 was 71,651 —36,153 of these travelling 
from Parkeston and 35,498 from Antwerp. These wer 
less than the numbers in 1910—which was a special year, 


owing to the Brussels Exhibition—but were 10,136 more 


than in 1909. During the year also the quantity of goods 


earried in both directions by the company’s vessels was 
91,401, an increase of 8953 tons as compared with 1910, 


AGRICULTURAL MACHINERY IN RUSSIA. 


(From a Russian Correspondent.) 





are, instead, supported in entirely separate frames L 
lving outside those indicated at G. These frames L are 
suitably shaped to clear the posts J, and are pivoted 
as shown to the king pin C. The pair of frames L for each 
axle are, of course, united by suitable cross-stretchers 
so that they may move as a solid whole. Links M, set 
radially like those at H, suspend the frames G from the 
frames L. In this way, it will be seen, each pair of frames | 
L and its axle can take any independent position relative | 
to the frames G, as well as partaking of the movement 
of these frames round the king pin. { 

The object of this double movement will be understood 
from Fig. 4, where diagrammatically a carriage supported 
at each end on a four-wheeled bogie truck such as we have 
described is shown rounding a curve. The two king pins 
are indicated at A A, and the centre line of the carriage 
at B. By swinging on the king pins as a whole, the trucks 
G;—Fig. 3—accommodate themselves to the lines C, while 
the trucks L—Fig. 3—swinging independently, move the 
required distance in the required direction, so as to align 
their axles radially, as indicated at D. This sketch, we 
may add, clearly brings out the reason why the centre 
pin of an ordinary parallel axle bogie truck is placed 
nearer the back axle than the front. The diagram also 
shows that with the non-parallel system the centre pin 
of each bogie can remain on the centre line of the curve 
instead of moving inwards, as ordinarily is the case. 

In Fig. 5 we show the general arrangement of the motor 
bogie employed on the Metropolitan Railway of Paris. 
It is to be understood that one motor bogie and one trailer 
bogie is used on each carriage. The details of the motor 
bogie are, up to a certain point, quite similar to those of 
the trailer bogie illustrated in Fig. 3. Thus the suspen- 
sion of the bogie frame G from the carriage underframe 
A follows precisely the same course. The frames L are 
again present, and are united to the frames G by links 
M, just as before. But, beyond this, the arrangement 
is totally different. Thus the frames L are united im 
pairs simply by one end stretcher, the various cross and 
diagonal bracings present in the trailer example being 
here dispensed with. Further, the frames L are not 
pivoted to the king pin so that their movements are 
controlled solely by the links M and the restraint of the 
axle-box guides. The axles, however, are not now 
constrained to move in the required arc of a circle solely 
by the agency of the frames L, as is the case in the trailer 
bogie. As will be seen from Fig. 5, each axle carries 
a motor between its wheels, the axle passing through 
suitable horizontal bearings formed on the motor casing. 
The opposite end of each motor casing is provided with a | 
vertical bearing in a projecting lug. This lug is pinned 
between the jaws of a casting riveted to the side of the 
central cross-stretcher of the bogie G. Additional lugs 
formed on the motor casing, one on each side of the central 
lug, are pressed top and bottom by springs. These springs 


of the port. 


might require to make use of them. 


portion of their cargo. 


tinously at work, breaking down. 


either bottled up or unable to enter. 


| total diversion of the river Scheldt. 


but details of this are not at present available. 


At the end of last year the freight market is described as 
having been “scarcely less than brilliant.” The charges 
for the carriage of goods to all parts of the world were 
high, and this is extraordinary. Generally speaking, 
prosperity in one direction is, says Sir Cecil, counter- 
balanced by penury in another, but when the report was 
written there appeared to be prosperity everywhere. 
There was abundance of goods tv be carried and good freight 
to be obtained for doing it. 

Such was the amount of traffic that on many occasions 
vessels had to wait at moorings because of the insufficient 
accommodation. Cargo boats had to be unloaded at 


brance of the quays. Apparently, such a state of affairs— 
or something even worse if the trade of the port increases, 
as Sir Cecil thinks it will—must continue until the new 
docks are available. 

Notwithstanding that the year 1910 showed a record 
tonnage frequenting the port, the figures of 1911 represent 
an increase of 5} per cent. on it. The strike of seamen 
last summer seems to have done little to retard matters, 
though it is possible that had it not taken place there 
would have been a still greater increase in the returns. 
Should the present rate of increase be maintained, it is 
estimated that the aggregate tonnage of vessels using the 
port in 1913 would amount to 15,000,000, for which 
quantity it would be a matter of the utmost difficulty 


allow a certain amount of vertical play to the motor as a 
whole, without interfering with the radial freedom of the 
axles. 


It will thus be gathered that while there is no 





nothing has been done, and Sir Cecil evidently regards 
the delay as a serious menace to the future prosperity 
Having regard to the continually growing 
size of merchant vessels, it would appear to be a short- 
sighted policy on the part of Antwerp not to make itself 
capable of receiving into its docks the largest vessels which 
The Royers lock | 
is at present the only means by which deep-water craft 
can enter the docks without first having discharged a 
It is pointed out that this entrance 
is in use day and night, and even supposing it to be large 
| enough to admit any vessel which might desire to enter, 
there is always a chance of mechanism, which is con- | 
Should such an event | 
take place, the results would be serious, especially when 
the new docks are taken into service, for the latter are 
greater in area than all the other docks put together, 
and it is possible to conceive a very large body of shipping 
From such a catas- 
trophe the port would suffer to an irremediable degree. 
The construction of another entrance to the docks now 
being made has always been contemplated, but it has 
been delayed for various reasons, including the question | 
of the Grande Coupure, which is a scheme involving the 
A new scheme has 
now been brought forward by the Belgian Government, 
It is said, | 
however, to aim at the complete solution of the difficulty. | 
It would appear that during the whole of last year 
the freights from the port were generally hardening. | 


the quays, which are ordinarily reserved for regular liners, | 
and this was a cause of much inconvenience and encum- | 


$e 





A MEASURE that will have some effect on British trade 

was passed by the Special Committee of the Imperial 
Russian Council on March 21st. It is intended to suppress 
many of the advantages enjoyed heretofore by foreign 
makers of agricultural machinery and to introduce privi 
leges for the Russian manufacturers. According to thes 
principles the Committee altered essentially the project 
brought forward by the Duma. First of all, the Com- 
mittee rejected the proposal to let all the machine tools 
which are imported for the equipment of works 
manufacturing agricultural machinery enter duty free. 
Further, machine parts or repair parts of agricul 
tural machinery will be allowed, on privileged terms, 
only when imported along with the machines themselves, 
but not otherwise. The Committee has also rejected 
the proposal to let in duty free mowers, thrashing machines, 
moved by horse-power, and gears for this purpose, and 
has decided to establish a premium for Russian manufac 
| turers as follows:—To builders of portable engines, 
1 rouble 25 k. per pood (about 8s. per ewt.); to builders 
of steam thrashing machines, 1 rouble per pood (about 
6s. 4d. per cwt.). Further, the Committee added of its 
own initiative a premium of 1 rouble per pood for binders 
and reapers. 

These new privileges in favour of Russian manufac- 
facturers will certainly give a larger encouragement to 
home industry and will further depress foreign ~-prin- 
cipally British and German—trade in portable engines 
; and thrashing machines. 


” 


will be 


tower 


FALL OF THE NAUEN TELEFUNKEN Tower.—-lt 
| membered that the 330ft. lattice work ‘ Telefunken ” 
at Nauen was, in the course of last year, raised to twice thi 
height by the stepping of a thinner top-mast in a ball-and 
socket joint on its cap. The main tower or mast was already 
stepped in a similar manner on the ground, and mast and top 
mast were cach held up by a system of stays. During the 
storm on the 30th ult. the tower was blown down. According 
| to published accounts, the top mast was the first to fall to lee 
| ward with a somersault well clear of the buildings below. The 
80-ton lower mast then begun to rock more violently, and ol 
the three stays that held it the leeward one was the first tv 
break. During a lull in the wind the tower then swayed ove! 
to windward, and then swung backwards and forwards witli 
increasing violence till it fell over to the windward side. ‘The 
damage is estimated at several hundred thousand marks. ‘The 
accident is attributed by experts to faulty design of the struc- 
ture. The lower half was probably strong enough in itself, but 
the subsequent addition was too much be it. Differing con- 
siderably in diameter, the two parts had oscillation periods vl 
different duration. Varying in intensity as storm gusts do, 
different vibrations were set up in the two parts of the towe', 
and these sometimes coincided with and sometimes were 0} 
posed to each other. The resonance effects of the upper 
and lower parts acting together on the weak point, viz., the 
step of the latter, are considered to have been the immediat+ 
cause of the catastrophe. The Telefunken Company hopes t0 
rebuild the tower in the course of this year. Since the tower 
had not been put to work, no derangement of service is caused 

by the accident. 
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THE WILLIAM FROUDE NATIONAL TANK. 
Part II. 
By G. S. Baxer (late R.C.N.C.), Member. 


(1) In my paper of last year giving a description of the main 
riemnt tank and its equipment, there was also given a 
brief account of the smaller tank which has been built 
» annexe to the main tank. The purpose of the present 
paper is to deseribe in detail this small tank, its equipment for 
still water experiments and the considerations which have to 
horne in mind in experimental work in such a tank. 
(2) Sinall tank experiments on resistance of ship forms were 
undertaken at least a contury and a-half ago. The experi- 





as a 


be 


The sides and bottom are generally of ferro-concrete, reinforced | is at the bottom of the pit, is 6ft. by 3ft., and its vertically 
with steel bars, those placed vertically being gin. diameter and | sliding gate can be partially or wholly closed by means of a 
8in. apart, and the horizontal bars }in. diameter and 8in. apart. | hand wheel at the top of the tank. An air escape pipe is fitted 
The thickness of concrete, including floating, varies from Gin. at each end of the conduit to prevent any accumulation of air 
| along the uniform section to 12in. at the deeper parts of both | in it. 
ends. | In the floor at each end of the tank and on its middle line, 
The uniform section is vertical sided and flat bottomed, and circular pits 24in. in diameter, 16ft. deep, have heen formed 
is maintained for a length of 3lft. It is faced over its inside | to allow the necessary drop for the towing weights. The 
surface with iron plates for a distance of 20{t. from the south end. | roof of the building at these parts is sufficiently high to give 
The uniform section ends some 19ft. from the centre of the | a drop of 28ft. for a weight slung from a pulley fixed to the roof 
rotary pump, and over this length the bottom is made with | girders. 
large undulations, and the sides of the tank are spread and | (4) Cold water is supplied to the tank from the general water 
grooved to take weirs or side and surface deflectors to guide and | mains of the Laboratory, and in order to keep the water at 
control the flow of water when the pump is in use, so that it | a uniform temperature a supply of hot water may be run into 
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Fig. 1—GENERAL 


ments referred to were made by Mr. Bird* in a 30ft. tank. 
His models were towed hy a string passing over a pulley and were 
kept in a straight course by means of a tightly stretched guide 
wire. The models were run against a standard model, no direct 
measurements of resistance being taken. Since then various 
proposalst have been made, amongst which one of the most 
interesting is that of a writer in the ‘‘ Papers on Naval Archi- 
tecture.”t The suggestion is here made of experiments in a 
small tank with flowing water at a speed of six to seven knots ; 
the model resistance to be measured by a weighted cord passing 
over a pulley. The experiments of Charles Gore, Beaufoy and 
Chapman differed from small tank work in that they were made 
on large expanses of water, although their methods of experi- 
menting were what we should now class as small tank methods. 
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may deliver water having a uniform speed throughout its mass, 
when it reaches the faced part of the uniform section of the 
tank. At the puinp the walls have considerable batter inside, 
and at the bottom the width is only slightly greater than the 
width of the pump paddle. As there will be considerable bank- 
ing-up of the water at this end, when the weirs, &c., are fitted, 
the walls of the tank are raised to 3ft. 2jin. above the general 
level, and are maintained at this height for a distance of 14ft. 
This raised wall is pierced on its north face by a slot 43in. wide, 
having its lower edge 2}in. above the surface of the water. 
For still water experiments the model towing cord will pass 
through this slot. For flowing water experiments it is closed 
by a water-tight steel plate. 
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Fig. 2—-ARRANGEMENT OF PUMP 


Interest in this country was re-directed to such methods by 
a paper read before this Institution in 1908, by Herr Wellan- 
Kamp. Shortly after this the National Experimental Tank 
was designed by Dr. Glazebrook, and a small tank for both still 
and flowing water was embodied in the design. 

(3) Structural details.-—A general plan and a longitudinal 
Sectional elevation are given in Fig. 1. The dimensions of the 
tank are as follows :— 


Total length of water surface .. .. .. .. .. 64.5ft. 
Breadth at the uniform section.. .. .. .. .. dft. 
Depth at the uniform section .. .. .. .. .. 3.12ft. 





Supplement to “Shipbuilding and Navigation,” by Murray, 1756. 
+ One of the earliest is that of Euler in his work, “‘ Theory of the Con- 
oe and Management of Vessels,” 1773. Translated by H. Watson, 











{ Papers on Naval Architecture, 1790, page 5. 
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PLAN AND SECTIONAL ELEVATION OF THE SMALL TANK AT BUSHEY 


it through a small hose connected through a cock to the boiler 
for heating the building. An overflow pipe is fitted at the south 
end so that the water cannot rise to a greater height than 
5}in. below the top of the walls. 

(5) Still water experiments.—A general plan of the equipment 
for such experiments is shown in Fig. 1. he model is towed 
through the water by a fine cord secured to it 3in. abaft the 
stem at a height of 3in. above the water-line. The model is 
kept to a straight course by means of a similar cord attached 
in the same manner to the stern. At each end of the tank 
is an aluminium drum, and the above cords wind and unwind 
| upon these. Each drum is threaded to take two cords, one of 
| which passes over a single aluminium pulley secured to the 


The pump is an Allen’s rotary pump, capable of delivering | roof, and is then attached to a weight pan ; the other is secured 
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Fig. 3—HAULING DRUM--FOR MODELS 


75 cubie feet per second when running at 200 revolutions per 
minute. The outer case is comented into the walls of the tank, 
but it is possible to dismantle the paddle wheel and spindle 
at any time the tank is empty. The pump discharges around 
its whole periphery, but receives its supply from one side only, 
there being a hydraulic balance chamber on the other side, 
connected to the large culvert by a channel under the pump 
6in. in diameter. A section showing the details of the pump 
arrangements is given in Fig. 2._A motor for driving the pump 
will be fixed later in the well shown at the north end. This 
motor will be uf 80 horse-power, and will be connected directly 
to the pump spindle. 

At the south end the uniform section runs abruptly into a 
pit 12ft. long by 9ft. wide ard 10.5ft. deep. A culvert built 
up in concrete and 4.5ft. in diameter extends from the west 
side of the pump at the north end to a sluice gate in the west 
side of this pit at the south end. The sluice opening, which 





to one end of the model. The necessary acceleration and _re- 
tardation of the model is produced hy varying the diameter. of 
the drum over that portion which takes the weight cord. This 
thread for each drum has a few turns at maximum diameter. 
and then by means of a spiral of approximately five turns this 
diameter is gradually decreased to the steady run dimensions. 
The actual leverages of the weights are :—At the beginning 
of the run 9. lin. at one end, 4. 5in. at the other ; over the steady 
portion of the run 4.5in. for both; and at the end of the run 
4.6in. and 9. lin. respectively—see Fig. 3. A length of léft. 
is occupied by the model for acceleration, and nearly the same for 
retardation, and with ordinary models a steady run of approxi- 
mately 24ft. is obtained. The method of obtaining the spiral 
to gradually give a model its steady velocity without any shock 
will be dealt with later. In order to compensate for the varying 
length of free cord to the weight pan, compensating cords are hung 
to the underside of each pan, as shown on the general arrangement. 
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The actual speed of the model is measured by taking & record 
of the revolutions of the towing drum, which is of uniform dia- 
meter at that part on which the model towing cord is wound 
The spindle of this drum is arranged so that once every revolu- 
tion, é.e., once every 2.88ft.—travel of model—it lifts a light 
steel spring and breaks the circuit of a magnet pen, which is 
giving a continuous mark on a clockwork recording drum. 
On the same record a pen worked by an electric clock gives 
a mark at every half second. 

The resistance of the model over the steady portion of the 
run is the simple difference of the weights in the pans at the 
bow and stern ends corrected as necessary for friction of the 
apparatus and for the relative diameters of the drums taking 
the towing and weight cords. 

(6) This small tank is intended for general laboratory experi- 
ments and for more or less exploratory work with models. The 
errors which may creep into the results obtained with ship 
models in such a small tank are very numerous. Those of the 
most serious nature are due to inertia and the way in which the 
value of friction varies with length. Some error is introduced 
due to the fact that the models are towed 3in. above the water- 
line, but from the results of high-speed vessels tried with and 
without trim, the error due to this may be nil, and does not 
exceed .5 per cent. for all but exceptional cases. 

The sag of the towing cords also tends to give a result which 
is in error an amount equal to-— 


(-%; 


where w is the weight per foot of cord, T is the tension in the 
cord, and ¢ the constant for the ecatenary. With a tension of 
1lb. in the cord the error for a span of 70ft. is .2 per cent. 
for a cord of weight* .001 Jb. per foot, the approximate weight 
us 


The effect of surface tension becomes important only at low 
s s. The energy of a group of waves passing any point in 
unit time is given by— 


BP — In?\ (wave velocity 1 at 


where— 


T is the surface tension between air and water. 

p is the density of water. 

2 is the length of wave formed, and a its amplitude. 

lm is the minimum length of possible wave. | 
By evaluating the above expression for varying lengths of | 
wave, it will be found that the wave resistance is in error 1 per 
cent. at a velocity of, approximately, 1. 5ft. per second due to the 
surface tension. 

(7) This fact brings us back to the two possible large errors 
previously mentioned. Owing mainly to the inertia it is found 
to be very difficult to give the apparatus a steady speed at 
velocities below about 1.5 foot-seconds ; and owing to the same 
cause the accurate measurement of the friction of the apparatus 
itself becomes extremely difficult at low speeds. This friction 
varies but very slightly with speed, and therefore becomes import- 
ant at low speeds, being approximately 30 per cent. of the resist- 
ance of a 4ft. model at 1.5 foot-seconds. Friction, inertia and 
surface tension, therefore, all tend to make results unreliable 
below this s 5 

(8) The difficulty of surface friction is one which would be 
very hard to cope with for ordinary forms. But from what 
has been said it will be seen that tanks such as this are mainly 
useful for comparatively high-speed work, and surface friction 
then becomes relatively of less importance. 

In order to test the degree of accuracy obtainable with a 
model of ordinary form in the small tank, models 3ft., 4ft. 
and 15ft., were made, all of exactly the same shape. The 
15ft. model was run in the main tank and the other two in the 
small tank, and the results for the latter were corrected for 
skin friction to a 15ft. length by means of the curves of frictional 
resistance of planks obtained by the late W. Froude. At a | 
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z equal to unity, the 3ft. model results (corrected | 
x 

for friction of apparatus) varied some 13 per cent. for different | 
experiments on different days, and the 4ft. model results | 


value of 


are V ‘ 
varied 6 per cent. At ——-equal to two, the corresponding | 
JL 


figures were approximately 5} per cent. and 4 per cent. respec- | 


5 ae : 

tively. Below a value of 7 equal to unity, the 4ft. model 
JL 

results fell away some 8 per cent. compared with the large 


model figures ; between T equal to 1.1 and 1.5 the curves 
nN 
for the two models agreed fairly well; and for higher speeds 
the 4ft. model results again fell away slowly, the difference 
being 8 per cent. at —— 
JL 
which the above figures are based have been made on different 
days over a period of a month, and when an opportunity 
occurs similar experiments will be made with a much less 
resistful form. 


equa! to 1.7. The experiments on 





INSTITUTION OF CIVIL ENGINEERS.} 


(1) “ THE REMODELLING AND EQUIPMENT OF 
MADRAS HARBOUR.” 
By Sir Francis J. E. Sprine, K.C.1.E., M. Inst. C.E. 


THE author, who holds the position of Chairman and Chief 
Engineer to the Madras Port Trust, shows how, on a sandy coast 
totally devoid of all natural advantages, an artificial harbour 
with an area of 200 acres had been constructed, originally at 
a cost of nearly one million sterling, and yet, when made, and 
up to seven years ago, it was found to be of comparatively little 
use for the easy, cheap, and expeditious transit of cargo between 
ships’ holds and carriers’ carts or railway wagons. By a further 
expenditure of £350,000 on the remodelling of the form of the 
harbour and the construction of a basin for small craft, con- 
ditions have been secured which enable cargo to be handled 
between ship and shore in all weathers. This remodelling 
consisted in closing the east entrance, which had allowed the 
swell to roll in nearly all the year round, and forming a new 
north-east entrance under shelter of a projecting breakwater. 
Finally, at an additional cost of £300,000, equipment has been 
provided in the shape of works on shore, such as piers and 
wharves for lighters, a quay for ships, a supply of cranes, a 
large area of shedding, together with railways, roads, and every- 
thing else required for the speedy, safe and convenient passage 
of goods through the Port Trust’s premises. The direct result 
of the construction of the boat-basin referred to has been to 
bring into existence a fine fleet of privately owned lighters, of 
40 to 60 tons capacity. The effect of this extra two-thirds of 
a million expenditure over and above the original million is 
that vessels visiting the port—other than what may be called | 
the passenger ferry-boats trading with Burma and the Malay 
States—can pass in and out of the harbour in about half the 
time possible five years ago. By this means the capacity of 
the harbour has, virtually, been considerably enlarged. 





_.” For a weight .0025 Ib. per foot the error becomes 1.4 per cent. for a 
74ft. span. 
t Abstracts of two papers read on Tuesday, April 16th, 1912. 





| Flight,” Mr. H R. A. Mallock, F.R.S. 


After a brief summary of the history leading up to recent 
developments, the author deals with the matters of eeengrining 
interest met with in connection first with the remodelling of the 
harbour and next with its equipment. He also touches on the 
important question of sand movement. The question of wind 
action is distinguished from wave action as a factor affecting 
the overside working of vessels moored in the harbour, and it 
is claimed to have been proved that, as the result of the re- 
modelling, it will be safe to build quays at which large vessels 
may lie and work their cargo. As such quays seem to be also 
needed in the harbour, a scheme has been prepared for a length 
of 3000ft. of masonry ship quay, of which about one-fourth 
is now well in hand. 


(2) “ THE ALTERATION OF THE FORM OF 
MADRAS HARBOUR. 
By H. H. G. Mitreuett, M. Inst. C.E. 


The second paper deals with the method of carrying out the 
actual work of alterations to the harbour. The first considera- 
tion was the weather, and special precautions had to be taken 
to secure the work during the cyclonic season. By taking such 
precautions it was possible to proceed continuously with the 
setting of the sloping block work. The materials used 
in and the method of making the concrete blocks are described. 
In the erection of the north sheltering arm the blocks were 
dealt with by means of a Titan crane capable of lifting the 
33-ton blocks at a radius of 62ft. The block work is in the form 
of sloping slices on a rubble bed, with pell-mell wave-breaker 
blocks on the seaward side. 

The opening of the new entrance presented great difficulties, 
as not only had the existing breakwater to be removed, but also 
the remains of a former breakwater. By means of the Titan 
crane and a floating barge fitted with a powerful derrick, how- 
ever, both the pell-mell blocks and the sloping blocks were 
effectively removed. The rubble base was dredged by means 
of a bucket dredger, precautions being taken to strengthen the 
valves, shoots and hoppers against the pounding of the large 
stones brought up. 

On the opening of the new entrance the old one had to be 
closed. This was satisfactorily completed in September, 1910. 
The author also describes the construction’of the slipway, which 
was made capable of taking vessels up to 500 tons dead weight. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY, APRIL 19run. 

THe Junior InstITUTION OF ENGINEERS.—39, Victoria- 
street, S.W. ‘‘ Engineer Handbooks and Registration,” Mr. 
S. Bylander. 8 p.m 

Roya InsTiITUTION OF GREAT Britarn.—Albemarle-street, 
Piccadilly, W. “Electricity Supply: Past, Present and 
Future,” Mr. A. A. Campbell Swinton. 9 p.m. 


Tue INstITUTION oF Civit ENGINEERS.—Great George-street, | _The Duke of Devonshire—will induct into the chair the 


“James Forrest” Lecture. “ Aerial 
9 p.m. 

Ture InstrtuTION OF MECHANICAL ENGINEERS.—Storey’s 
Gate, St. James’s Park, London, 8S.W. ‘‘ Tenth Report to the 
Alloys Research Committee: On the Alloys of Aluminium 
and Zine ” (with a short appendix on a Ternary Alloy of Alumi- 
nium with Zinc and Copper), Dr. Walter Rosenhain and Mr. 
8. L. Archbutt. of the National Physical Laboratory, Teddington. 
8 p.m. 


S.W. The twentieth 


SATURDAY, APRIL 20ra. 


THE Lonpon AERODROME.—Hendon, N.W. 
Racing begins (weather permitting). 3 p.m. 

STEPHENSON Society.—Visit to Battersea Running Sheds, 
London, Brighton and South Coast Railway. Members meet 
at Battersea Park Station, 3.15 p.m. 


MONDAY, APRIL 22np. 


Tue Royat ScorrisH Society or Arts.—The Heriot-Watt 
College, Chambers-street, Edinburgh. ‘‘ New Equipment in 
the Electrical Engineering Laboratory at the Heriot-Watt 
College,”’ with demonstrations in the laboratory after the paper, 
Professor F. G. Baily. 8 p.m. 


TUESDAY, APRIL 23rp. 


THE INsTITUTION oF CrviL ENGINEERS.—Great George-street, 
Westminster, S.W. Papers to be further discussed :—‘* The 
Remodelling and Equipment of Madras Harbour,” Hon. Sir 
Francis J. E. Spring; ‘‘ The Alteration in the Form of Madras 
Harbour,’’ Mr. Hugh Henry Gordon Mitchell. Ballot for new 
members. 8 p.m. 

THE INsTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScorLtanp.—Rankine Hall, 39, Elmbank-crescent, Glasgow. 
Annual] General Meeting. Discussions will take place on ‘* The 
Wider Adoption and Standardisation of Water-tube Boilers,” 
Mr. E. M. Speakman, and “‘ Steam Regenerative Accumulators,” 
Mr. D. B. Morison. A paper will be read on “‘Some Features 
of Diesel Engine Design,’’ Mr. D. M. Shannon. 8 p.m. 

Tur Farapay Society.—Institution of Electrical Engineers, 
Victoria Embankment, W.C. The next meeting of the Faraday 
Society will take the form of a general discussion on ** Magnetic 
Properties of Alloys.” The meeting will be open to members of 
the Institution of Electrical Engineers, of the Physical Society 
of London, and of the Institute of Metals. Sir Robert Hadfield, 
F.R.S, will preside over the discussion. Professor E. Wedekind 
will read a paper on “‘ The Dependence of Magnetisation on 
Valency in Chemical Compounds ;”” Dr. Alexander D. Ross and 
Dr. J. G. Gray will read papers on ‘‘ The Magnetic Properties 
of a Variety of Special Steels at Low Temperatures,” and on 
“The Heusler Alloys.’’ The following papers will be communi- 
cated :—‘‘ The Equipment of the Magnetic Laboratory of the 
Physikalisch-Technische Reich talt, Charlottenburg,” by 
Geheimrat Dr. E. Gumlich ; “‘ The Nature of the Heusler Alloys” 
—‘“ The Physical Aspect,” by Dr. E. Take, ‘ The Chemical 
Aspect,” by Dr. F. Heusler; ‘ Variation of Ferromagnetic 
Properties of the Heusler Alloys with Composition and Heat 
Treatment,” by Professor A. A. Knowlton; “‘ The Relations 
between the Mechanical Hardness and the Retentivity and 
Permeability of Ferro-Alloys,”’ by Professor C. F. Burgess and 
Mr. James Aston. The subject will then be open for general 
discussion. 8 p.m. 


WEDNESDAY, APRIL 24ru. 


THE EvecrricaL TraDES BENEVOLENT INsTITUTION.— 
Annual Festival Dinner at the Hotel Cecil. Mr. F. Z. de 
Ferranti will preside. 7.30 p.m. Tickets 10s. 6d. each (exclu- 
sive of wine). 

THE INSTITUTION OF ELECTRICAL ENGINEERS: BIRMINGHAM 
Loca Section.—English Theatre, The University, Edmund- 
street, Birmingham. ‘ Yellow Arc Flames,” Mr. M. Solomon. 
7.30 p.m. 


Spring meeting. 





THURSDAY, APRIL 25rna. 

THe InstirvTion oF ELecrricaL ENGINEERS.—Victoria 
Embankment, W.C. Third Kelvin Lecture, Professor H. du 
Bois. 8 p.m. 

Royat InstituT1Ion oF Great Britain.—Albemarle-street, 
Piccadilly, W. ‘‘ Synthetic Ammonia and Nitric Acid from the 
Atmosphere ” (Lecture II.), Professor A. W. Crossley, F.R.S. 
3 p.m. 





| 


| L. Cubillo (Vallodolid, Spain) ; 


THE ConcrETE INsTITUTE.—Denison House, 296, Vauxhall 
Bridge-road, Westminster, 8.W. (close to Victoria Station), 
A discussion will take place on two reports presented by the 
Tests Standing Committee, entitled: (a) “The Testing of 
Concrete, cae Hass Concrete and Materials Employed therein ;” 
(b) “The Testing of Reinforced Concrete Structures on Com 
pletion.” 8 p.m. 


FRIDAY, APRIL 26rn. 


Tae Junior INSTITUTION OF ENGINEERS.—39, Victoria. 
street, S.W. ‘‘ Aluminium for Electrical Purposes,” Mr. §. 
Hills. 8 p.m. : 

THE INstTITUTION oF CrviL ENGINEERS.—Great George-st reot 
S.W. Students’ Special Lecture, “‘ The Principles and Practice 
of Accountancy in relation to Engineering Design and Woy.” 
Mr. T. Frame Thomson. 8 p.m. : 

Puysicat Society oF Lonpon.—Imperial College of Science 
Imperial Institute-road, South Kensington. Adjourned dis. 
cussion of Mr. H. Donaldson’s paper, ‘* The Coefficients of Expan. 
sion of Fused Silica and Mercury.”’ ‘‘ The Solution of Net-work 
Problems by Determinants,” Mr. R. Appleyard; ‘‘ A Method 
of Measuring Small Inductances,” Mr. 8. Butterworth. 5 p.m 


SATURDAY, APRIL 27ru. 

Tue INsTITUTION OF AUTOMOBILE ENGINEERS: GRADU \1Eg 
Srcr1on.—Visit to Phenix Motors, Limited, Letchwort),. 

THe Junior INSTITUTION OF ENGINEERS.—Visit to the 
Engineering Laboratories of the Polytechnic, Regent-sireet, 
W. 3p.m. 

Tue Institution oF LOcoMOTIVE ENGINEERS.—St. Bricde’s 
Institute, Bride-lane, Fleet-street, E.C. ‘‘ Water Softening ag 
Applied to Locomotives,” Mr. F. L. Bassett. 6.45 p.m. 


THURSDAY AND FRIDAY, MAY 97H anp 1lOrn. 


Iron AND STEEL INstTITUTE.—Annual Meeting at Institution 
of Civil Engineers, Great George-street, Westminster. 10.36 a.m, 
For programme see below. 


THURSDAY, MAY 23rp, Tro WEDNESDAY, MAY 2¢ru, 


Tue InstiTuTE oF MUNICIPAL AND County ENGINEERs.— 
Visit to Paris, Whitsuntide, 1912. Leave Victoria 10 a.m. on 
Thursday, May 23rd. 





IRON AND STEEL INSTITUTE. 





THE annual meeting of the Institute will be held at the Insti. 
tution of Civil Engineers, Great George-street, Westminster, 
on Thursday and Friday, the 9th and 10th of May, 1912, com- 
mencing each day at 10.30 o clock a.m. 

The following is a programme of the proceedings :—On the 
Thursday, at 10.30 a.m., there will be a general meeting of 
members. After some formal business, the retiring President 


President-elect, Mr. Arthur Cooper, who will present the Besse. 


| mer Gold Medal for 1912 to Mr. J. H. Darby, and will then 
| deliver his opening address. 


A selection of papers will then 
be read and discussed. The meeting will be adjourned at | p.m., 
and continued in the afternoon, when further papers will be 
read and discussed. The annual dinner of the Institute will 
take place at the Connaught Rooms, Great Queen-street, W.C., 
in the evening at 7 p.m. 

On the Friday, at 10.30 a.m., the meeting will be resumed, 
and after the Andrew Carnegie Gold Medal for 1911 has been 
presented to Dr. P. Goerens, of Aachen, and the award of the 
Research Scholarships for the current year announced, a further 
selection of papers will be read and discussed. 

The following is the list of papers that are expected to be sub- 
mitted for reading and discussion :—(1) ‘‘ Notes on the Solu- 
bility of Cementite in Hardenite,’ by Dr. J. O. Arnold and L. 
Aitchison (Sheffield); (2) ‘‘On the Chemical and Mechanical 
Relations of Iron, Vanadium and Carbon,” by Dr. J. O. Arnold 
(Sheffield) and Professor A. A. Read (Cardiff); (3) ‘‘ Notes on 
a Bloom of Roman Iron from Corstopitum (Corbridge),”’ by 
Sir Hugh Bell, Bart. (Middlesbrough) ; (4) ‘‘ The Influence of 
Carbon on Corrosion,’ by C. Chappell (Sheffield); (5) ‘ The 
Manufacture and Treatment of Steel for Guns,” by General 
(6) ** The Corrosion of Nickel, 


| Chromuim, and Nickel-Chromium Steels,’ by Dr. J. N. Friend, 


| by E. G. Herbert (Manchester) ; 





J. Lloyd Bentley, and W. West (Darlington); (7) “ On the 
Mechanism of Corrosion,” by Dr. J. N. Friend, W. West and J. 
Lloyd Bentley (Darlington); (8) ‘‘ Sinhalese Iron and Steel 
of Ancient Origin,” by Sir Robert A. Hadfield, F.R.S. (Sheffield) ; 
(9) ‘* Modern Rolling Mill Practice,’ by J. W. Hall (Birming- 
ham); (10) ‘“‘ The Influence of Heat on Hardened Tool Steels, 

(11) ‘ Improvements in 
Electric Steel Furnaces and their Application in the Manufac- 
ture of Steel,” by Dr. H. Nathusius (Friedenshiitte, Upper 
Silesia); (12) ‘‘A New Process for the Investigation of Frac- 
tured Surfaces of Steel,’”’ by F. Rogers (Sheffield); (13) “ The 
Welding-up of Blowholes and Cavities in Steel Ingots,”’ by Dr. 
J. E. Stead, F.R.S. (Middlesbrough); (14) “* Note on some 
Remains of Early Iron Manufacture in Staffordshire,”’ by Pro- 
fessor T. Turner (Birmingham). Of these, Nos. 11, 13, 3, 8, 
and 14 will be taken on the Thursday morning; Nos. 2, 1, 6, 
7, and 4 on the Thursday afternoon ; and Nos. 9, 10, 12, and 5 
on the Friday. Any of these papers for which time cannot be 
found will be taken as read and discussed by correspondence. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


April Quarterly Meeting. 

Tue April quarterly meeting was held this week, 
having been postponed from its standard date of a week «go. 
It was a meeting of considerable excitement, and the singular 
thing about it was that those who attended gained very little 
enlightenment as to the probable levels of prices in the near 
future. This was the result of the confusion into which the 
trade has been thrown by the late coal strike. That values will 
rule higher than before the strike, and considerably so, 15 
generally agreed, but as to the precise extent of the advances 
and how long they are likely to be maintained, there is only 
surmising. It is clear that for the next few weeks the iron and 
steel trades will pass through a period of stress. 


Confusion in Pig Iron Market. 

The confusion respecting prices at the quarterly 
meeting in Birmingham to-day—Thursday—was especially 
marked in pig iron. Owing to an absence of hard coke supplies 
and to the impossibility of ascertaining with any exactitude 
what prices will rule for coke when the ovens again get to work 
pig iron makers did not know what prices to ask for iron. Pro- 
ducers are inclined to hang back until they can better gauge 
the difficulties they have to meet, and negotiatiens were not 
encouraged to-day. Quotations generally showed a strong 
upward tendency. Good forge pig iron was quoted 7s. to 8s. 

r ton higher than before the strike at the beginning of March, 
ut exact quotations were very difficult to obtain, as also we 
information respecting how long the advance just intimated 1s 

likely to rule. 
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Blast Furnaces and Pig Iron Prices. 

It will be the end of this month and after before any- 
thing like all the blast furnaces which were damped down 
because of the coal strike are blowing again. This is so alike as 
to the Midland districts of Northampton, Derbyshire, Notting- 
ham and Leicestershire, as well as North and South Stafford - 
hire and Shropshire. Supplies of pig iron are therefore, at 
present, an almost non-existent quantity. Stocks, where 
any fortunately exist, commanded fancy prices to-day, and 
most makers who had anything to sell or who are likely to have 
anything to dispose of during the next few weeks were either 
disinclined to name a price or mentioned figures which were 
largely considered prohibitive. Staffordshire part-mine iron 
was 678. 6d. to 60s.; Northampton forge pigs, 60s. to 62s. 6d.; 
Derbyshire iron, 60s. up to 65s.; and some superior brands of 
Staffordshire good grade iron also 65s. per ton. At the beginning 
of March iron which is now 60s. was 53s. per ton. Hematites 
ve much dearer at 68s. 6d. at the furnaces for East Coast 

ed makes, and 69s. 6d. for West Coast ditto, warrants being 


cash. 


we 
mil 
O75. 


Finished Iron Prices. 

Finished iron prices to-day were, as to merchant bar 
iron, 10s. per ton dearer than anterior to the late miners’ struggle. 
So much has the coal trade war done for iron consumers in this 
part of the kingdom. Merchant bars, which at the earlier date 
were £7 5s., are now £7 15s. and £7 17s. 6d., and there is a talk 
that they may even reach £8 per ton. One reason for the rise 
is that puddled iron, which is usually quite a moderate figure, 
has now suddenly mounted to £5 15s., and in some cases even 
“4 per ton. No wonder that to-day in Birmingham iron con- 
<umers inquired where the evils of the coal strike were going to 
top. Galvanised corrugated sheets of 24 w.g. were quoted 
¢11 12s. 6d. to £12 f.0.b, Liverpool, or equal, and plain black 
sheets were about £8 5s per ton. Stamping sheets were £10 15s. 
to £11, and hoops £7 15s. per ton. Hard spelter was £20 10s., 
delivered Birmingham, and virgin spelter for July delivery as 
high as £27 per ton. Good ordinary brands were £25 12s. 6d. 
to £25 15s. per ton. 


Rolled Steel Prices. 

The manufactured steel trade is in an excellent position, 
and everything points to a heavy demand and good prices for- 
ward. Steel masters are quite unable to accept anything like 
all the orders on offer. The quarterly meeting confirmed 
the second advance of 5s. per ton on plates, angles, channels, 
and tees recently made, which aggregates 10s. per ton advance 
since the beginning of March. In this matter Staffordshire 
and Midland makers are acting in full unison with the other 
associated steel makers of the kingdom, particularly those 
of the Middlesbrough district. Angles and bars are now £7 10s. 
to £7 12s. 6d., and other sorts in proportion. Joists are £6 l5s., 
Lancashire boiler plates are £8 5s. to £8 10s., and plates for 
tank, girder, and bridge work £7 15s. to £8 per ton. The signs 
are that there will be a great scarcity of steel during the next 
few weeks. 


Half-product Steel Advancing. 

Half-product steel is rapidly advancing, and to-day 
there were sellers who asked as much as £6 for bars and billets 
for rolling down in the mills into sheets, finished bars, hoops, 
strips, &e. A more general quotation, however, was £5 7s. 6d. 
to £5 10s. per ton. The maximum figures quoted are, of course, 
the result of the temporary difficulties of production, and they 
can hardly be expected to last. Very little material is yet com- 
ing up into this district from South Wales, and hardly any of 
the Staffordshire makers will take new orders. Belgian billets 
are very firm at £5 5s, to £5 7s. 6d. and £5 10s., delivered into 
the Birmingham district. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
An Unsettled Tone. 


NOTWITHSTANDING the general resumption of work 
by the colliers, there is still an unsettled feeling in this centre. 
There was again a very fair attendance on the Iron Exchange 
on Tuesday, but prices were somewhat difficult to obtain, and 
quotations for pig iron were more or less nominal in character. 
West Coast hematite was in limited supply, and Scotch pig 
iron prices showed an advance. Finished iron was steady, and 
steel occasionally the turn dearer. Copper was also on the 
up grade. 
a downward tendency. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, about 60s.; 
Staffordshire, 59s. td.; Derbyshire, 62s. to 62s. 6d. Seotch : 
Gartsherrie, 68s.; Glengarnock, 66s. to 66s. 6d. (makers’ price, 
67s.); Eglinton, 65s. to 65s. 6d., delivered Manchester: West 
Coast hematite, 72s. 6d., f.o.t. Delivered Heysham: Gart- 
sherrie, 66s.; Glengarnock, 64s. to 64s. 6d. (makers’ price, 65s.) ; 
Eglinton, 63s. to 63s. 6d. Delivered Preston: Gartsherrie, 
ti7s.; Glengarnock, 65s. to 65s. 6d. (makers’ price, 66s.) ; Eglin- 
ton, 64s. to 64s. 6d. Finished iron: Bars, £7 15s.; hoops, 
£7 12s. 6d.; sheets, £9. Steel: Bars, £7 10s. to £8; Lancashire 
hoops, £7 12s. td. to £7 17s. 6d.; Staffordshire ditto, £7 17s. 6d.; 
sheets, £8 10s. to £8 15s.; boiler plates, £8 5s. to £8 10s.; plates 
for tank, girder and bridge work, £8 to £8 5s.; 
£5 15s. to £6; foreign ditto, nominal; cold drawn steel, £10 
to £10 10s. Copper: Sheets, £86; tough ingot, £76 to £76 10s.; 
best selected, £76 10s. to £77 per ton; copper tubes, 104d.; 
brass tubes, 8}d.; condenser, 93d.; brazed brass tubes, 10d.; 
rolled brass, 8d.; brass wire, 8d. to 8}d.; brass turning rods, 
Sid.; yellow metal, 7d. to 74d. per Ib. Sheet lead, £20 per ton. 
English tin ingots, £203 per ton. 


The Lancashire Coal Trade. 

Signs are not wanting that only a comparatively 
short time will elapse before normal conditions again prevail 
on the Manchester Coal Exchange. There was a very good 
attendance on Tuesday, and it was officially stated that coal- 
owners have reverted officially to the prices ruling on February 
29th. Except for current contracts, prices are now “‘ strictly 
net.” si 


The Engineering Trades. 

; Although work has been resumed in most of the engi- 
neering establish ts in hire, operations are being 
carried on under considerable difficulties. Foundry materials 
are hard to obtain owing to the disorganisation of the railway 
traffic, and the result of the strike will, broadly, cut down the 
year’s trading to one of eleven months. 





Manchester School of Technology. 


: _ The appointment of Mr. Miles Walker as Professsr of 
Electrical Engineering at the above school has been recom- 
mended, and will in all probability be ratified in due course. 
lhe Corporation is to be commended on its choice, for Mr. 
Walker’s experience in the electrical industry with the British 
Westinghouse Company, coupled with his academic attain- 
ments, fits him in a special degree for such an important post. 
The scope of this school is about to be widened by the provision 
of a laboratory for the purpose of research work and practical 
instruction in the manufacture of india-rubber. It is considered 





Sheet lead unchanged, but English tin ingots had | 


English billets, | 


that the properties of rubber offer a wide field for investigation 
and research. During the past two years courses of lectures 
have been given in the school on the ‘‘ Chemistry of Rubber,” 
and it will now be possible to supplement the lectures by prac- 
tical work in the laboratory. The machinery which is about 
to be provided will be made by F. Shaw and Co., Limited. 


John Dodd. 


1 regret to have to record the death of Mr. John Dodd, 
on the 13th inst. Mr. Dodd was chairman of the well-known 
firm of textile machinists, Platt Brothers and Co., Limited, 
Oldham, with which he had been connected for over sixty 
years. Mr. Dodd was a man highly esteemed in Lancashire. 
His success in the textile engineering world was largely due to 
his own efforts, for he rose to his important post from the com- 
paratively humble position of patternmaker. He was in his 
seventy-fifth year. Mr. Dodd was a well-known figure on the 
Manchester Exchange, a magistrate for the county and also for 
the Borough of Oldham, and a member of the Institution of 
Mechanical Engineers. 


BaRrROW-IN-FURNEsS, Thursday. 
Hematites. 

Normal conditions will soon be ruling throughout this 
district, and there is every reason to believe that we are in for 
a ‘good spell of steady business. Deliveries of iron have been 
cut off for a few weeks, and now consumers are wanting deliveries 
of metal as soon as possible. At the Barrow Ironworks, the 
furnaces are still doing nothing, but three of the five that were 
damped down will be in operation next week, and the two others 
will follow. In West Cumberland several furnaces are now at 
work again in the Workington and Cleator districts. The 
general demand for iron is likely to be good. Local steel makers 
wil ‘have large requirements and on general account an in- 
creased amount of business will be forthcoming. Makers 
are quoting 71s. per ton net f.o.b. for parcels of mixed numbers 
of Bessemer iron. For special sorts of iron as high as 75s. per 
ton is quoted. In the warrant market there has been some iron 
changing hands, and now sellers are quoting 70s. per ton net 
cash. 


Iron Ore. 

The iron ore trade is busier all round again. 
pits full time has been resumed, and the demand for ore is very 
good, not only on local but on general home account, and a busy 
time will be the fact for some time to come. Good average 
sorts are quoted at 15s. to 18s. 6d., and the best ores are as 
high as 24s. 6d. per ton net at mines. There is a steady demand 
for Spanish ore on the part of most West Coast smelters, and 
the current value is 21s. 6d. per ton delivered to works. Two 


Les Falaises. 


Steel. 

There has not been any resumption as yet in the steal 
trade, but next Monday will see a return to the old state of 
activity, and prospects of good trade are bright all round. At 
both Barrow and Workington good orders are held for rails, 
and fair contracts are also held for some of the lighter sections 
of steel on home account. Deliveries of these, of course, have 
been delayed, and there will now be an effort to make up for 
lest time. The demand for rails is steady again, and heavy 
sections are quoted at £5 17s. 6d. to £6 per ton, with light 
rails at £6 10s. per ton. Little business is done in heavy 
tramway sections, and the current rate is £7 per ton. There is 
as yet no word as to when the Barrow plate mill will re-start. 
There is a brisk demand for ship plates on local as well as general 
home account. 


Shipbuilding and Engineering. 
These trades are as busy as they possibly can be in 
every department. Large orders are held for ships and engines. 
Shipping. 
The shipping trade has been very quiet for the past 
few weeks, but busier times will now set in. 
Fuel. 


Supplies of fuel are coming to hand pretty freely now 
that the miners have returned to work. The demand is brisker 
than has been the case for years. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Coal Trade. 


Most of the pits in the South Yorkshire and North- 
East Derbyshire districts are now at work, but it will be some 
days yet before outputs are on a normal scale. This. however, 
is being attained as rapidly as_ possible. 
collieries are urged on all sides for full contract supplies, and 
there is very little coal for disposal on the open market. Prices, 
so far as the collieries are concerned, are at present in abeyance, 
as contracts will have to be largely overtaken before any quan- 
tity can be offered. There have been sales of spot lots at 20s. 
per ton for best hards, this price being paid last week and in 
order to get rid of a ship on demurrage at Hull. This week best 
| hards have commanded about 15s. per ton for accommodation 
| lots. Business at these figures has not been active, although a 
number of inquiries have been circulating for any coal collieries 
may have for ready despatch. Forward business is not yet 
tackled seriously. Prices are likely to be firmly quoted when 
business is properly established, owing to the very heavy 
demands that are being made on collieries. At the moment 
manufacturers are showing no disposition to order supplies 
outside contracts. All kinds of manufacturing fuel are very 
searce, of course, and, seeing that there is every prospect of 
the Lancashire demand being on an exceptionally heavy scale, 
owing to full-time working of the cotton mills, the market will 
be against buyers for a long time. For the reason indicated 
it is impossible to give definite prices for coal, and for some few 
days yet business outside contracts will be very small, and en- 
tirely a matter for negotiation. The railway companies are 
taking up a very large proportion of the best hard coal produced, 
and are moving the coal traffic very satisfactorily so far. 


House Coal. 


Prices of house coal have fallen sharply, and in most 
cases are now ruling only from 4s, to 5s. per ton above summer 
contract prices. Merchants are receiving good supplies, especi- 
ally where they are able to send their own wagons, but they 
report that the public demand is extremely quiet. In most 
cases merchants, who are well bought under contracts, are 
supplying their regular customers at very little more than 
normal prices, 


Blast Furnace Coke. 


The coke ovens are now practically all in operation 
again, but up to the time of writing there has not been any 
large quantity put on the market. The blast furnaces in the 
district are getting ready, and it is hoped to make a restart 
next week with a considerable number in North Lincolnshire. 
The Derbyshire furnaces use coal largely, and are able to get 
to work earlier. There are no stocks of coke about. Makers 
have received numerous inquiries regarding quotations, and the 
idea of price seems to be about 14s. to 15s. per ton for best quality 
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at the ovens. Fortunately, blast furnace owners have a good 
deal to come in yet under contracts, for the above price would 
represent an addition to the cost of making pig iron of over 5s. 
per ton. 


Pig Iron. 

Business in pig iron is quite at a standstill. Local 
consumers refuse to consider what they term the fancy prices 
asked for hematite iron, and quotations for Lincolnshire and 
Derbyshire iron are still withdrawn, as there is no pig iron avail- 
able, and the coke market is too uncertain to justify forward 
business. Both buyers and sellers appear to be adopting a 
waiting policy, and the latter are not likely to restore quotations 
until the production of pig iron is fully resumed. At the same time 
there seems every likelihood of prices standing at least 2s. to 
2s. 6d. per ton higher than pre-strike figures for some time to 
come. 


The Steel Trades. 

There has been a practically general resumption of 
work this week, although some individual concerns are still 
suffering from the lack of fuel. The rolling mills have also 
restarted, and the finished iron works were set in operation on 
Tuesday or Wednesday. Great activity is reported in all 
branches of trade, largely owing to the desire to overtake arrears. 
Fresh orders, too, are coming to hand at a satisfactory rate, 
and higher prices are being realised for finished material. Fol- 
lowing the advance on bar iron, announced a fortnight ago, 
hoop prices have been put up 5s. to 10s. per ton. There are 
no quotations for billets. Manufacturers report that overtime 
working will be necessary for a long period in the heavy trades. 
The railway companies are accepting iron and steel traffic 
without much demur, and, generally speaking, rapid progress 
is being made towards normal working in this district. The 
moulders’ strike has been settled, as a result of a further meet - 
ing of the men, and the foundries are in operation again. Cut- 
lery makers report that the home trade is very slack. Foreign 
business, however, is good, and the resumption of the rolling 
mills has enabled supplies of steel to the cutlery and edge-toof 


| trades to come forward again. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Pig Iron Trade. 
A coop deal of animation has appeared in the pig 


‘ - 3 |i is district, and not only have con: S 
fairly large cargoes were discharged in Barrow last week from | nk ees ee Soe 7 7 eee 


buying freely, but speculators have been exceedingly busy ; 
indeed, this has so far been one of the busiest weeks of the current 
year, and Cleveland pig iron warrants have touched as high a 
figure as 54s. 2d. cash buyers, that showing an advance of 
2s. 4d. this month, and of 4s. 74d. since the miners’ strike began 
at the commencement of March. It is a higher figure, indeed, 
than has been known since 1908. As might be expected when 
so much speculative business has been done, and such a strong 
upward movement in prices has been experienced, the specu- 
lators have commenced to sell out with a view of securing profits 
and in most cases they would be substantial. This action on 
the part of the speculators led to an easing of 6d. per ton on 
Wednesday, Cleveland warrants closing at 53s. 7d. cash buyers. 
That, however, did not influence the hopeful tone that has 
sprung up in the pig iron trade, and it is believed that the 
upward movement will be resumed when the speculators have 
cleared out, and begin to buy again. Producers during the early 
part of this week were quoting and realising 54s. 6d. per ton foc 
No. 3 Cleveland G.M.B. pig iron for current month’s delivery, 
and No. 1 varied from 58s. 6d. to 59s. 6d. There is very little 
No. 1 in stock, and it will be some considerable time before the 
furnaces are producing any of that quality. On Wednesday 
the drop in Cleveland warrants led to No. 3 being obtained at 
54s. per ton for prompt delivery, and No. 4 foundry and No. 4 
forge at 53s. 3d., with mottled and white at 53s. The prices 
of East Coast hematite pig iron have risen steadily this week, 
mixed numbers having reached 70s. per ton for current month's 
delivery, a figure which has not only been quoted but also 
realised. Since the miners’ strike commenced East Coast 
hematite iron has improved in value to the extent of at least 
4s. per ton, and what is more, the upward movement in price 
in this branch has been subject to no ‘*‘ set backs.”’ In this it 
has the advantage over Cleveland pig iron, and we do not see 
the quotations for hematite iron up one day and down the next. 
Hematite iron, however, has not to compete with warrants, 


| for there is none of that description of pig iron in the public - 


stores, and legitimate trade regulates prices. For ferro- 


| manganese the quotation has this week been advanced 10s. per 


ton. 


Iron Making Materials. 

Most of the collieries and ironstone mines have recom. 
menced operations, but the quantity of material supplied to 
the iron and steel works as yet has been small, and few of the 
blast furnaces have been able to resume, though it is now quite 
ten days since the pits were re-opened. When the strike com- 
menced there were 78 furnaces in blast in the North-East of 
England, and of these 72 had to be damped down. Of these 72 
not more than 9 are once more in blast, and they are producing but 
a small tonnage of pig iron equal to or above No. 3 in quality. 
This is keeping the finished iron and steel works from restarting. 
The furnaces which usually produce hematite pig iron do not 
lack iron ore, but they cannot secure adequate supplies of the 
necessary coke. All through the strike, notwithstanding that 
the hematite furnaces were nearly all idle, and could not consume 
any ore, the imports of foreign iron ore have been going on as 
if there had been no stoppage of consumption, and that is likely 
to lead to trouble between the ironmasters and the shipowners 
where the former have not taken delivery of the ore consigned 
to them. At the present time there is a perfect congestion 
in the Tees of ore-laden steamers, over thirty awaiting orders 
for discharge, and some of these steamers have been waiting 
since the beginning of March, when the miners’ strike commenced 
and the furnaces had to be stopped. Most of the ironmasters 
have taken the ore sent to them and stocked it, though they had 
“strike clauses’ protecting them. Some firms which had not 
room to stock heavily have not accepted delivery of all that was 
sent to them, and the laden steamer has had to wait in the river. 
This has given rise to threats of claims for demurrage, and 
probably the law courts may be called upon to adjudicate in 
the disputes between the consumers and shipowners. Conges- 
tion might have been expected when ore continued to be sent 
and could not be consumed. The price of Rubio ore is nominal 
at 21s. 6d. per ton, delivered Middlesbrough. Coke is coming 
forward again, but not in sufficient quantity to satisfy the iron- 
masters, but the tonnage received is increasing every day, 
and by the end of the month most of the furnaces will be once 
more at work. Prices have come down very materially, but 
still are 3s. or 4s. per ton higher than they were when the miners’ 
strike commenced, 20s. per ton delivered at Middlesbrough 
works being the general quotation, that, however, being more 
than pig iron makers can afford to give without they realise 
more for their pig iron than the figures now ruling. 


Manufactured Iron and Steel. 

Producers of finished iron and steel in this district 
have their books very full of orders, and are assured of active 
trade for a long time to come. But scarcely any of them havo 
had their mills going this week, owing to lack of materials. In 
the first place they are not yet able to get adequate supplies of 
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fuel, and one firm which uses 5000 tons of coal per week has so 
far been supplied with only 600 tons, so it was little use restart- 
ing. Bolekow, Vaughan and Co. have partially restarted 
their Eston Steel Works. As for the others, they cannot secure 
either pig iron or coal, and those manufacturers who charge 
their steel furnaces with molten pig iron direct from the blast 
furnaces have to wait until the furnaces are restarted. The 
advance made last week in the price of steel plates and angles 
—10s. per ton—is fully maintained, and has been followed by 
a similar advance in Scotland. The outlook for the manu- 
facturers of shipbuilding material is indeed extremely encourag- 
ing, and they are now quoting prices as high as anything that 
has been reported for nearly a dozen years. For steel ship 
plates, £7 15s. is asked; for iron ship plates, £7 10s.; for steel 
ship angles, £7 7s. 6d.; and for iron ship plates, £7 5s., all less 
24 per cent., free delivery at any North-East Coast shipyard, 
less 24 per cen:., with 5s. per ton rebate in certain circumstances 
Basic steel bays are up to £7; and Siemens steel bars to £7 15s.; 
while steel hoops are at £7; steel strip at £6 17s. 6d., all less 
23 per cent., f.o.t. Iron ship rivets are at £8, less 24, f.o.t. 
Galvanised and corrugated steel sheets, 24 gauge, have been 
advanced to £12 per ton, less 4 per cent. f.o.b., and there is a 
very keen demand for them. It is expected that an advance 
in the price of steel rails will shortly be announced, especially 
as the cost of materials has gone up considerably. The general 
quotation for heavy steel rails is £5 15s. net., f.o.b. 


Shipbuilding. 

The shipbuilders are extremely well supplied with 
work ; indeed, some of them have more orders on their books 
than they can execute, and there are cases where a firm has had 
to sub-let contracts. Never in the history of the trade has 
there been so much work on hand; in fact, some builders have 
orders which will keep their yards fully going for the next two 
years. They have managed very well during the miners’ 
strike, which stopped nearly every industry except their own. 
They did not need much coal, and had generally enough stocked 
to meet their requirements, and they also had good stocks of 
materials. They were, however, getting to the end of these. 
So far they have not obtained much from the steel works, 
because the latter have not been able to get enough fuel to 
justify them in reopening their establishments. 
is patent, and it is that for any new tonnage that is wanted 
higher prices will have to be paid, for the cost of materials has 
increased substantially, and is higher than for a good number of 
years. The feature of the trade at present is the great demand 
for oil tankers, no fewer than twenty-eight either being built 
or on order, and there are inquiries for more. The builders 
on the North-East Coast have secured a very fair share of these, 
and cannot very well tackle any more at present. R. and 
W. Hawthorn, Leslie and Co., Limited, Hebburn-on-Tyne, 
have secured an order for two steamers, each 442ft. long and 
11,500 tons deadweight capacity, for the Rideri Actiebolaget 
Lulia-Ofoten Company, Sweden. An order for two torpedo 
boats has been given to the Parsons Marine Steam Turbine Com- 
pany, which will supply the engines and get the hulls built by 
Palmer’s Shipbuilding and Iron Company. At Sir Raylton 
Dixon and Co.’s shipyard, Middlesbrough, a few days ago, fire 
destroyed the joiners’ and patternmakers’ shops, causing damage 
to the extent of £30,000. The fire could hardly have occurred 
at a more inconvenient time, for the firm is extremely full of 
work. Ship repairing is very busy. 


The Coal and Coke Trades. 

Nearly all the collieries in Northumberland and 
Durham are again at work, but the quantity of coal coming 
forward is considerably short of requirements, which un- 
doubtedly are phenomenal. Every consumer and _ shipper 
wants supplies with the least possible delay, and there is very 
little free coal to be met with. Coalowners have to resume 


their deliveries on contract account, and especially are they | 


pressed by the shippers, who want to take full advantage of the 
low rates of freight. There are so many vessels offering that 
there has been quite a collapse in the rates of freight ; in fact, 
2s. to 3s. per ton less will be taken than the figures ruling a month 
ago. Thus where 4s. to 6s. was realised from the Tyne to 
London now 3s. 1}d., and the rate which was 11s. 3d. to Genoa 
is now 8s. to &s. 6d. It is hardly likely that such low figures 
will continue ; in fact, almost everyone believes in substantial 
rises when the collieries are able to meet the requirements 
more fully. 


One thing | 


There must be very large shipments for the coaling | 








stations abroad, and for consumers abroad whose stocks have | me 4 2 
| announcement, officially given, that the strike was ended; 


been heavily depleted. Best Durham gas coals are now at 
16s. to 18s. per ton f.o.b.; unscreened coking coal at 15s. f.o.b.; 
and coking small at 14s. 6d. For best Durham bunker coals 
18s. 6d. to 20s. per ton is the price, and for ordinary unscreened 
about 17s. Foundry coke is at 22s. 6d. per ton f.o.b., and 
furnace coke at 20s. per ton, delivered at the Middlesbrough 
furnaces. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


Great Activity in Warrants. 

THE warrant market has been very active on several 
days this week. At one meeting about 30,000 tons of Cleveland 
warrants were purchased at advancing prices. In the two 
first days of the week the business amounted to about 56,000 
tons. The large purchases are attributed to a fear that prices 
might advance still further before the output of the blast 
furnaces increases to what it was before the strike. Of course, 
a considerable number of shippers and home consumers were 
bound to obtain supplies now that work is being resumed, as 
they have obligations to meet that can no longer be delayed. 
At the same time, the speculative interest has to some extent 
been operative, and accounts for the reactions that have oc- 
curred from the higher points touched. Since last report, 
Cleveland warrants have been done from 53s. 3d. to 54s. Id. 


three months. Sales are also recorded at 52s. 10d. to 53s. 6d. 
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Hematite Pig Iron. 

There has been a rising tendency in the prices of hema- 
tite pig iron, but the amount of business has been moderate. 
Cumberland hematite warrants have brought 66s. 9d. to 67s. 
cash, and 68s. for delivery in one month. Holders have since been 
asking up to 70s. Scotch hematite pig iron is quoted 73s. 6d. 
for West of Scotland delivery. Consumption has again com- 
menced, and it is anticipated that large quantities of this class 
of raw iron will now be required. Prices are up about 4s. per 
ton compared with those current previous to the strike, and it 
remains to be seen whether consumers are prepared to pay 
the advanced rates. It is understood that a considerable 
amount of hematite iron remains to be supplied at old prices 
under existing contracts. 


Re-opening of the Finished Iron and Steel Works. 

A good start has been made this week with the re- 
opening of the finished iron and steel works of the West of Scot- 
land, and it will not be long until all furnaces and other plant 
come into operation. Makers, as a rule, have arrears of work 
of considerable importance to clear off, and these will keep them 
going at a respectable rate until merchants and shippers make 
up their minds to place fresh orders. The tendency to higher 
prices is a matter that interferes to some extent with new work 
coming forward. No doubt the rise in cost of raw material 
in the last few weeks and heavier on-cost charges of various 
descriptions that have to be faced are matters which cannot 
be overlooked. It is understood that both iron and steel pro- 
ducers are now working in harmony as regards prices, but there 
will be considerable hesitation on the part of buyers in paying 
higher rates than are now current. Manufactured iron is on 
the basis of £6 15s. for crown bars, less the usual 5 per cent. 
discount. Steel prices are, for angles, £7 5s.; ship plates, 
£7 12s. 6d.; bars, £8; and boiler plates, £8 7s. 6d., all subject 
to 5 per cent. discount for delivery in the Clyde district. 


The Coal Trade. 


The coal trade in Scotland is fast returning to its normal 


position. At the collieries the resumption of work on the part 
of the miners has been general, and large outputs are the rule. 
The coal first raised from the pits for the most part went into 
the hands of household consumers. Prices of house coal have 
gone back to the rates current before the strike. Rates to the 
people and the larger centres of population were up as high 
as 3s. per ewt., 2s. 6d. being the common price for about a couple 
of weeks, but now good house coal is selling in Glasgow at 
ls. 1d. per ewt, while inferior qualities are at 11d. to ls. per ewt., 
delivered in bags. The prices have now about come back to 
the figures at which manufacturing consumers can buy with 
some freedom. Business is also increasing in shipping qualities 
of coal, and prices have come back to rates that are fairly 
reasonable. F.o.b. at Glasgow, splint coal is quoted 13s. to 1] 4s.; 
steam, 14s. to 15s.; ell, 14s. 9d. to 15s. 3d.; treble nuts, 15s, to 
15s. 6d.; doubles, 14s. to 14s. 6d.; and singles, 12s. to 12s. 6d. 
per ton 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Re-opening of the Exchange, Cardiff, following the End 
of the Strike. 

THE re-opening practically declaring, without any 
formula, the close of the most pernicious strike on record, has 
afforded the greatest relief ever experienced. One of the most 
interesting features of the restart was the difference in the 


prices quoted—namely, those current before the strike, and | 


those when the Exchange re-opened. The following may be 
named :—Admiralty large realised 27s. 6d. per ton, and smalls 
from 17s. 6d. to 18s. These figures were 2s. 6d. per ton above 
those which sellers were prepared to accept for loading at end 
of April. These are only instanced as proportionate. Fresh 
business, as may be expected, was difficult to arrange, for 
the available quantities being so much below requirements, 


colliery owners were only induced to accept loading steam | 


reluctantly, and were insisting on long hours for loading. 


Cardiff. 
The Exchange was scarcely ruffled on Tuesday by the 


but the pits working fell many short of the needed number. 
The colliers came fairly in their ertirety, but there were many 
blanks. The chief absentees were enginemen and _ surface 
workers. As arule some had given way, but the greater number 
refused to concede the employers’ demands; the blanks in 
these cases were filled in by colliery officials. Every day 


| improved the situation, and it was calculated that by the end 


of last week fully 30,000 men had returned. The following 
prices were quoted, April 17th :—Best Admiralty large, 24s. to 
26s.; best seconds, 23s. to 24s.; seconds, 22s. to 23s.; ordinaries, 
21s. to 22s.; best drys, 24s. to 25s.; ordinary drys, 21s. to 23s.; 
best bunker smalls, 15s. to 17s.; best ordinaries, 13s. 6d. to 
14s. 6d.; cargo smalls, 12s. 6d. to 13s. 6d.; best Monmouth- 
shire black vein, 22s. to 22s. 6d.; ordinary Western Valleys, 
20s. 6d. to 21s. 6d.; best Eastern Valleys, 19s. 6d. to 20s. 6d.; 
seconds, 19s. to 19s. 6d. Bituminous: Best household, 24s, 
to 25s.; good household, 22s. 6d. to 23s. 6d.; No. 3 Rhondda 
large, 25s. to 26s.; smalls, 16s. to 17s.; No. 2 Rhondda large, 
18s. to 19s.; through, 14s. 9d. to 15s. 9d.: No, 2 small, 12s. to 
13s. Patent fuel, 22s. to 25s. Pitwood, ex ship, 19s. to 20s. 
Tentative values :—Best Admiralty, 25s. to 25s. 6d.; best 
seconds, 24s. to 25s.; seconds, 23s. 6d. 


Newport (Mon.). 
The resumption of work was much hampered by the 


| continued idleness of the collieries owing to the enginemen and 


| large black for late April, but holding for spot coals. 
cash, 52s. 74d. to 54s. 104d. one month, and 53s. to 54s. 103d. | eet Saeee One 5 vee See yart Benak vere Aasye, Si. 96. 00 


for delivery in fourteen days, 53s. 3d. eighteen days, 54s. 4d. 


twenty-seven days, and 53s. 3d. for May 17th. 
of pig iron coming into Scotland from the Cleveland district 
has been somewhat disappointing, especially in view of the extent 
to which arrivals were kept back during the dockers’ strikes. 
On the other hand, it has to be remembered that consumers 
have not yet got their works into full operation, owing to the 
necessity of awaiting a reaction in the prices of fuel. 


Scotch Pig Iron Trade. 

The demand for Scotch pig iron has been moderate, 
users and shippers being inclined to await the re-starting of the 
blast furnaces, and only purchasing for their more pressing 
wants. 
a somewhat slow and gradual process. 
iron are again higher this week, in sympathy with the course 
of the warrant market. 
Monkland, Nos. 1, are quoted 60s. 6d.; Nos. 3, 59s.; Carnbroe, 
No. 1, 64s.; No. 3, 60s.; Clyde, Calder and Langloan, Nos. 1, 
Nos. 3, 62s.; Gartsherrie, No. 1, 67s. 6d.; No. 3, 62s. 6d.: 
Summerlee, No. 1, 67s. 6d.; No. 3, 63s. 6d.; Coltness, No. 1, 
83s.; No. 3, 63s. 6d.; Eglinton, at Ardrossan or Troon, No. 1, 
6ls.; No. 3, 60s.; 
No. 3, 61s. 6d.; Dalmellington, at Ayr, No. 1, 62s.; 
Shotts, at Leith, No. 1, 67s. 6d.; No. 3, 63s. 6d.; 
Grangemouth, No. 3, 64s. per ton. 





67s.; 


No. 3, 60s.; 
Carron, at 


The quantity | 


| general trade. 
| and it was evident that the market was steadily getting into | 
| form. 


The resumption of a full output of pig iron is necessarily | 
Prices of Scotch pig | 


Free at ship at Glasgow, Govan and | 


Glengarnock, at Ardrossan, No. 1, 66s. 6d.; | 14s. 74d. Bessemer prime, 14s. 74d. 


22s. 6d. for best 
For late 


surface workers abstention. Prices quoted : 


22s. 3d.; Western Valleys, 20s. 3d. to 21s. 3d.; Eastern Valleys, 
19s. 3d. to 20s. 3d.; other sorts, 18s. 6d. to 19s.;_ best small, 
14s. 6d. to 15s.; seconds, 14s. to 14s. 6d.; inferiors, 12s. to 13s. 
Pitwood, 19s. to 20s. 


Swansea. 
Last week was at a lower level than upon any previous 
occasion, and there was a steady decline in the import and 
There was a more active trade on the 16th, 


Both anthracite and steam coals were in better demand. 
Best malting, 25s. to 27s. net; second, 23s. to 26s.; big vein, 
22s. to 25s. 6d.; red vein, 20s. to 22s.; machine-made cobbles, 
23s. 6d. to 25s. net ; Paris nuts, 25s. to 30s. net; French nuts, 25s. 
to 30s. net ; German nuts, 25s. to 30s.: beans, 24s. to 26s. net - 
machine-made large peas, 16s. to 17s. net; rubbly culm, 14s. 
to 15s. 6d.; duff, 5s. 6d. to 7s. Steam coal: Best large, 26s. 
to 29s.; seconds, 24s. to 25s.; bunkers, 20s. to 25s.; small, 16s. 
to 17s., less 2}. Bituminous, No. 3 Rhondda, 26s. to 30s.; 
through, 22s. to 25s. 6d.; small, 17s. to 20s.; patent fuel, 20s. to 
25s., all less 2}. 


Iron and Steel. 

Metal quotations given at Newport, Mon.:—Siemens, 
Pig iron: Hematite 
mixed numbers, 69s. 3d. cash, 69s. 64d one month; Middles- 
brough, 54s. cash, 54s. 34d. one month. Scotch, 60s, 14d. cash, 
and 5d. one month; Welsh hematite, 75s. per ton delivered ; 


Siemens steel bars, £5 5s. per ton ; Bessemer, £5 2s. 6d. to £5 5s, 
No heavy sections quoted. 


Tin-plate. 

The coal strike was severely detrimental to the tin. 
plate industry, the loss of 300,000 boxes being recorded in ex. 
ports, but this week there is a good inquiry. Manufacturers 
have decided that higher costs will have to be met. Tonnave 
is coming in freely. Latest prices :—Ordinary plates, 13s. (i. 
to l4s.; ternes, 25s.; finished black plates, £11 per ti, ; 
galvanised sheets, 24 g., £11 5s.; block tin, £197 15s. cas) 
£194 12s. 6d. three months, 


Metals. 

Other quotations :—Copper, £70 10s. cash ; £70 10s. 4d, 
to £71 7s. 6d. three months. Lead, English, £16 13s. 9d.) 
ton ; Spanish, £16 3s. 9d.; spelter, £25 17s. 6d. per ton ; sil\ oy, 
26fd. per oz. 


CATALOGUES. 





Joun F. Wake, Darlington.—This is a catalogue dealing \ i} 
second-hand machinery, plant, and rolling stock. 

Joun Tann’s, Newgate-street, London, E.C.—An exten-ive 
and well illustrated catalogue dealing with John Tann’s si:!es, 
doors, and strong rooms has reached us. 

Sremens Brotruers anv Co., Limited, Caxton House, \W ost. 
minster, S.W.—This is a pamphlet descriptive of Sien 
mercury contact treadle for railway signalling. 

R. L. Ross anp Co., Limited, Premier Works, Stockport, 
England.—A catalogue received from this firm has refer: ce 
to the Ross patented muffled pop safety valve for locomotives, 
traction engines, steam wagons, steam cranes, and stationary 
boilers. ; 
Evectric Conrroi, Limited, 177, Reid-street, Glasgoy 

This is a booklet dealing with the firms patented auton «tic 
| control gear for continuous and alternating current. 
| illustrations in this booklet show the gear applied to m« 
| used for various classes of service. 


C. anp W. WaLKER, Limited, Midland Ironworks, Donning. 
ton.—From this firm we have received a catalogue having 
reference to Milborne’s patented gas purifiers and valves. In ‘his 
design of purifier external valves are not necessary, and the 
passage of the gas is controlled by valves embodied in the 
construction of the purifiers. The purifiers are of the lutcless 
type, the gas-tight joint between the cover and purifier being 
made with an india-rubber pad. Many advantages are claimed 
for these purifiers. 
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| PERSONAL AND BUSINESS ANNOUNCEMENTS, 





ANDREW Barc tay, Sons anv Co., Limited, Kilmarnock, 
| have appointed Mr. Frank Percy, M.I.M.E., A.M.1. Mech. E.. 
of Monument Cottage, Wigan, to act as their representative 
| in Lancashire, Cheshire and North Wales. 

THe Magnet Galvanizing and Plating Company, Limited, 
which has been formed with a new board of directors, lias 
| acquired the whole of the plant, business and goodwill of the 
Cowper-Coles Galvanizing Syndicate, Limited. 

WE are informed that G. H. Gledhill and Sons, Limited, of 
Trinity Works, Halifax, cash register manufacturers, have 
bought all the patent rights, business and goodwill of the Stockua!!- 
| Brook Time Recorders, Limited, Empire Works, Hudders- 

field, and will continue the manufacture of these recorder 


CrystaL ParacE ENGINEERING ScHoort.—The ‘ Wilson 
Premium ” for the best paper read before the Crystal Palace 
Engineering Society, which is affiliated to the Society of Engi- 
neers (Incorporated ), during the present session, has been awarded 
by the Council to E, C. Coke, for his paper on “ The Electri- 
fication of the L.B. and S.C. Railway.’’ Other papers read 
during the session were: “ Railway Signalling,” by 8. A. Hall ; 
| ** Macadam and other Roads,”’ by J. D. Deane ; ** Town Water 
Supply,” by A. H. Talhook; and “Internal Combustion 
Engines,” by E. C. Whelon. The Premium was presented to 
Mr. Coke by Rear-Admiral Gordon Wilson Moore, Director of 
Naval Ordnance, on the occasion of the one hundred and 
eighteenth distribution of certificates of the above schoo! on 
Wednesday, April 17th, at which he presided. 


| Inthe new Liverpool Adelphi Hotel of the Midland Railway 
Company uniform time keeping is secured throughout by an 
installation of upwards of 200 electrical impulse dials on the 
*““Synchronome”’ system, all operated by one controlling 
pendulum. In the bedrooms it is necessary that the clock 
should be silent in action, all the more so because of the long 
interval of thirty seconds between each movement of the hands 
The officials of the Midland Company instituted a series of 
tests eighteen months ago, and equipped some of the bedrooms 
in the St. Pancras and Derby Hotels with the dials of four 
| different systems. Whilst none of the dials could truthfully 
| Be said to be absolutely silent, the ‘*‘ Synchronome ”’ system, 
| we are informed, was selected because its dials were the quietest. 
| The wiring is arranged as a loop round each floor, the ends being 
| brought to a switchboard, whereby facilities are provided for 
| immediately locating a break in the lines, should that accident 
| occur at any time. The whole installation was carried out at 
a months notice by the Synchronome Company, Limited, oi 
32 and 34, Clerkenwell-road, E.C, 


Royat MetTeoro.ocicaL Socrety.—The monthly meeting 
of this Society was held on Wednesday evening, the 17th inst.. 
at the Institution of Civil Engineers, Great George-street, West 
minster, Dr. H. N. Dickson, President, in the chair. The 
report on the Phenological Observations for 1911 was presented 
by Mr. J. E. Clark and Mr. R. H. Hooker. The outstanding 
features of the weather during the year were the severe cold 
| of early April; the summer of abnormal dryness, heat and 
sunshine; and the continuous rainfall when once the drought 
| thoroughly broke about mid-October. After referring to the 
| flowering of plants, the appearance of insects, and the song and 
| migration of birds, the authors dealt with the yield of farm 
| crops, and showed that potatoes and wheat were above thir 
| average, but most of the other crops were below the average. 
| especially beans, roots and hay. Throughout Great Britain 
harvest began generally a fortnight to three weeks earlier than 
usual, and the duration was very short, the result being that 
the termination of the harvest was fully a month earlier than 
the average. Mr. R. G. K. Lempfert and Mr. H. W. Braby 
then contributed a joint paper on “A Method of Summarising 
Anemograms.” The tabulation of the hourly values of wind 
velocity and of wind direction as recorded by many anemo- 
meters in the British Isles forms part of the routine work of 
the Meteorological Office, but little has been done hitherto to 
summarise the tabulations. The authors have made a preli- 
minary discussion of a few records, and in this paper they gave 
the results in the form of wind-roses for four stations, which 
had been selected as being typical of the extreme north, the 
extreme south, the east coast, and the west coast of Great 
Britain, viz., Deerness, Scilly, Yarmouth, and Holyhead, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, ke. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

Lirr.e of interest can be reported of last week’s iron 
trade, the condition being firm, and demand generally increas- 
inv. Prospects for the present year are favourable in the pig 
iron industry, the blast furnaces having their order books well 
filled. From the semi-finished steel department good accounts 
are also given, the inland requirements for the second quarter 
having already been placed ; less is being done on foreign 
account. All deseriptions of railway material are reported 
in excellent request ; some of the German State Railways have 
placed additional orders in heavy section rails, and several 
foreign contracts have been secured at satisfactory prices. | 
Quietness prevails in light section rails just now ; rates, however, 
continue firm. Inland sales in sectional iron have been limited, | 
hut an inerease is noticeable on foreign account when compared 
with the same period last year. A most animated business 
tinues to be done in bars, full employment being reported 
February deliveries were about as heavy | 
as those of January ; ae much the same may be said of 
plates, and drawn wire has also been in a very good condition. | 
Pipes remain in healthy request, and deliveries in February | 
were even higher than those of the month before. 





coi 
at the various mills. 


List Quotations. | 
The following are the present list rates per ton free | 
-Raw spathose iron ore, M. 12.20; roasted ditto, 
Nassau red iron ore, 50 per cent. contents, M. 14.50 , 
eisen, 10 to 12 per cent. M., M. 77; white forge pig, 
: iron for steel making, M. 68 to M. 69, in the Siegerland ; 
_ 70 to M. 71 for Rhenish-Westphalian quality ; German 
semer, M. 77.50; Luxemburg forge pig, No. 3, free Luxem- | 
burg, M. 56 to M. 58; German foundry pig, No. 1, M. 73.50; | 
the same, No. 3, M. 70; German hematite, M. 77.50; good | 
merchant bars, common quality, M. 112 to M. 115; iron bars, 
M. 135 to M. 138 ; eons, 135 to M. 140; basic plates, M. 130 
to M. 135; steel plates for boiler-making purposes, M. 140 to | 
M. 145; sheets, M. 142.50 to M. 147.50; drawn iron or steel | 


wire, M. 122.50. | 






Output of Pig Iron. 

According to official accounts given by the Union of 
German Iron and Steel Makers, the production of pig iron in 
Germany, including Luxemburg, was for March of this year 
1,424,076 t., as compared with 1,322,142 t. in March, 1911, 
and 1,319,827 t. in February, 1912. Production in the different 
sorts was as follows :—Foundry pig, 266,207 t., as compared | 
with 265,992 t. in the same month last year ; Bessemer, 30,437 t.. | 
as compared with 30,180 t.; basic, 920,083 t., as compared | 
with 825,403 t.; iron for steel making and spiegeleisen, 160,479 t., | 
as compared with 149,567 t. in the same month the year before ; | 
forge pig, 46,870 t., as compared with 51,000 t. in March last 
year. Output of pig iron during the period from January to 
March, 1912, was 4,116,652 t., as compared with 3,821,991 t. in 
the same period the year before. 


The Coal Market in Germany. 

An improving tone was noticeable in the Rhenish- 
Westphalian coal district immediately after the strike ended 
and deliveries are still considerably behind requirements, though | 
a regular activity is reported throughout the district. Demand 
is, however, very strong, especially for engine classes of fuel. 
Similar accounts are given from the Silesian coal market, where 
inquiry and demand are increasing. Inland consumption is 
strong. and regular ; on foreign account just a little less is being | 
done than a few weeks ago, when large supplies were sent to the | 
strike districts in Rheinland- Westphalia and abroad. Deliveries | 
to the coast districts are expected to become extensive this | 
year, in consequence of the decrease in English supplies. A 
steady increase is noticeable in exports of coal to Austria- 
Hungary and Russia, not merely in coal, but also in Upper 
Silesian coke, which is in very strong demand generally. 


Russian Exports to Germany. 

According to the Zentralstelle fiir Vorbereitung von 
Handelsvertrdgen, Russian export to Germany in 1911 shows | 
an increase of 99.6 million roubles when compared with the | 
year before, Germany being the chief consumer of the Russian | 
output. The total export last year from Russia to Germany | 
was valued at 490 million roubles; to Great Britain, 336.7 | 
tnillion roubles; and to Austria-Hungary, 68 million roubles. 
Looking back to 1901 it is found that 24 per cent. of the total 
tussian export went to Germany; in 1905, 25 per cent.; in | 
1907, 29.3 per cent.; and in 1911, 32.4 per cent. | 


The Austro-Hungarian Iron Market. 
Producers of iron and steel are well situated generally, | 
improving activity being noticeable in the various trades, and | 
the prices obtained are fairly remunerative. Demand and | 
employment in the coal industry are brisk and increasing gener- | 
ally; the colliers’ strike was fortunately restricted to certain | 
districts only. 


Healthy Conditions in Belgium. 

The majority of establishments are so well provided 
with work that they can afford to be particular with regard to 
fresh orders; inland consumption is very good, while a com- 
paratively limited and irregular business is being done on foreign 
account. Pig iron is firm in price, though rather quiet in 
demand ; offers in scrap iron are plentiful. On April Ist the 
Comptoir des Aciéries Belges fixed the following raised quota- 
tions :—103.50 f. p.t. for ingots ; 111 f. p.t. for billets ; 118.50 f. 
p.t. for plates; and 107.50 f. p.t. for raw rails ; for orders of 
at least 1000 tons per month a ristorno of 7.50 f. p.t. is granted, 
which is reduced to 5 f. for smaller orders. A tolerably good 





demand is reported for girders, and prospects are considered 
fair; heavy rails are a little dull at present, while the lighter 
sorts sell freely. Increasing work is reported from the bar 
tills, and the outlook is promising ; quotations all tend upwards, 
and.the former prices are only reluctantly accepted, £5 8s. to 
£5 10s. p.t. being generally quoted for foreign sales. Plates 
are disposed of at £6 4s. to £6 5s. f.o.b. Antwerp, while for inland 
consumption 140 f. to 145 f. is quoted for basic bars, and 147.50 f. 
to 162.50 f. for iron bars. Plates sell at 160 f. to 165 f. p.t. 
All descriptions of fuel are in very strong demand, and as con- 
sumption is much higher than output, purchasers have to pay 
almost any price. As a rule, 2f. to 5f. p.t. more is quoted 
than previously. Briquettes are moving strongly. In the | 
Mons district best steam coal has been raised 3 f. p.t., and now | 
stands at 15 f. p.t.; dry coal is quoted 16.50 f. p.t. For house 
coal the usual summer reductions will not take place this year, | 
in consequence of the increased demand. | 
| 











Tue InstituTION oF CrivIL ENGINEERS: STUDENTS’ MEET- 
INGs.—At the Students’ Meeting held at the Institution on 
Friday. the 12th April, at 8 p.m., Mr. W. J. E. Binnie, M. Inst. 
C.E., in the chair, Mr. H. G. Hoskings, Stud. Inst. C.E., read 
a paper on “ The Exminster Sewage Disposal Works.” The 
author, after outlining the principles of the treatment adopted, 
gave details of the general design and execution of the work. 
The paper was illustrated by diagrams and a large number of 
lantern slides showing the lay-out and construction of the 
tanks. In the discussion which followed the following gentle- | 
men took part :—Messrs. R. J. Samuel, B.Sc., H. V. Hutt, A. | 
V. Cole, H. E. Denny, and J. F. Hay. \ 





BRITISH PATENT SPECIFICATIONS. 


When an i is comm ted from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-o. 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. eaci 

The first date given is the date of application ; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of oppesition to the grant of the Patent. | 








Sale Branch, 
h. 








STEAM GENERATORS. 


11,248. May 9th, 1911.—Sream Borers, R. Barsby, of 111. | 
Sneinton Dale, Nottingham. 

The boiler shell is mounted in the frame A which is provided 
below with a return or discharge flue B. The main flues CC | 
lead as usual from the combustion chambers and consist of 
a plurality of sections D tapering alternately in opposite direc- 
tions, thus forming alternate constricted and enlarged cross 


| sectional areas whereby the gases are prevented from passing 


NOM, 248 








through in rushes. From the lower part of each main flue, 


| pipes E are led to outside the boiler shell within the space form- 


ing the return flue. <A boiler thus constructed has, it is claimed, 
the following advantages :—Improved circulation by conducting | 
the gases from the flues under the boiler bottom in a state of | 
combustion causing the water to boil at the bottom of the boiler. 
A considerable economy in fuel, owing to all gases being com- 
pletely consumed. Quicker steam generating power and equal 
expansion over the whole of the boiler.— March 27th, 1912. 


INTERNAL COMBUSTION ENGINES. 


23,711. October 26th, 1911.—VatvEe MECHANISM FOR INTERNAL 
CoMBUSTION ENGINEs, 8. Rose, of 18. Church-road, H. G. H. 
Sandbach and H. M. Sandbach, both of 374, London- 
road, Kirkley, all of Lowestoft. 

In the engine cylinder is mounted a cylindrical sleeve valve A 
which forms the working cylinder for the piston and has an | 
annular flange B at its lower end adapted to rest between the 
lower flange of the cylinder and the flange of the top portion 
of the crank case. The sleeve valve A is provided with a 
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port C which is adapted to be brought into and out of align- 
ment with inlet and outlet ports D D as the valve oscillates. 
This oscillatory motion is imparted to the valve by means of 
a disc E mounted to rotate with the crank shaft, and having 
cam grooves on its periphery in which trave!s a pin provided on 
the lever F which is pivoted at one end inside the crank case 


|at G. The other end of the lever is connected through a link 


to an arm projecting from the lower end of the sleeve valve.— 
March 27th, 1912. 


TURBINE MACHINERY. 


29,097. December 27th, 1911.—Gas TURBINE, Aktiengesell- 
schaft Brown Boveri and Cie., of Baden, Switzerland. 

A gas turbine A is directly coupled to a dynamo B. The 
turbine is provided with a combustion chamber C into which 
are led a fuel supply D and an air pipe E, leading from a regenera- 
tive air heater F, the tubes of which are fed from the air com- 
pression space G above a water column H, the air being led into 
the space by a suitable lead J. The passage round the pipes | 
of the air heater is connected at one end K to the gas turbine, | 
and at the other to a suitable exhaust L. At the end of the 
water column remote from the air compression space is pro- 
vided an explosion chamber M. In operation, explosions | 


are caused to take place in the chamber M, whereby energy is in:- 
parted to the water column in the known manner, and air is 
in turn sent in at J, compressed in the space G, forced through 
the pipes of the heater F and the passage E to the combustion 
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chamber C where with the fuel supplied by the pipe D the 
mixture is formed for driving the turbine. The exhaust gases 
leave the turbine at K and flow in a counter current through the 
heater, whereby on their passage to the exhaust they impart heat 
to the air supply.— March 27th, 1912. 


DYNAMOS AND MOTORS. 


15,038. June 27th, 1911.— Improvements 1N DyNAMO 

Execrric Macuines, Albert Henry Midgley and Charles 
Anthony Vandervell, engineers, both of Warple Way, 
Acton Vale, Middlesex. 

This invention relates to improvements in dynamo electric 
machines, and relates more particularly to the simplifica- 
tion of their construction so as to render them more service- 
able and reliable for use on motor road and other vehicles 
subject to vibration or rough usage, or where they have to be 
left for long periods without attention. The commutator end 
bearing bracket is formed to take directly the brush holders 
and _ brushes, and to this end it comprises in a single casting a 
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| dise or end plate A carrying the three brackets X and bearing 


housing Y. The two diametrically opposite brackets X are 
of angular construction and are each machined off at their two 
faces Z at an angle of 90 deg. with one another and at 45 deg. 
with a line passing through the apex of each bracket. On 
these four faces Z are directly bolted insulated blocks D carry- 
ing the brush holders E of the machine. A dust and water- 
tight cover M is provided which when in place completely covers 
up the commutator end of the machine and also the usual 
internal binding screws, thus providing a very simple and clean 
arrangement. It is held in position by set screws.—March 27th, 
1912. 


17,040. July 25th, 1911.—LwPROVEMENTsS IN ALTERNATING . 
ComMuTATOR GENERATORS, Siemens Schuckertwerke 
G.m.b.H., of 3, Askani:cher Platz, Berlin, S.W. 

This invention relates to polyphase alternating current com- 
mutator generators, which are excited by means of their own 
pressure or part of their pressure, and whose rotor and stator 
load windings are in series, and has for its object the compound- 
ing of the field of such generators. In the diagram the rotor 
load winding is denoted by R and is connected through three 
brushes resting on the commutator of the machine, to the 
compensating winding 8 on the stator. The latter is in turn 
connected to the mains D. The compensating winding on the 
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stator is connected in series with the rotor winding, as is usual 


| in order to effect the complete compensation of the rotor load 


field. For this to take place the load ampére turns of the rotor 
and the stator compensating windings should be numerically 
equal and the magnetic axes of the windings should coincide, 


| It is also desirable to arrange the compensation winding so that 


not only the total flux of rotor and stator windings are equal. 
but also that at every point on the rotor circumference local 
compensation takes place. The field of the generator may be 
excited by means of a separate exciting winding, situated on 
the stator of the generator E, this being fed from the mains 
vector diagram is given for showing the action of the machine. 
March 27th, 1912. 


SWITCH GEAR. 
10,219. April 27th, 1911.—ImMPROVEMENTS IN CONTROLLERS 
ror Extectric Morors, James Smith, of 11, Twyford- 


avenue, Ealing. ; ; t 
The object of this invention is to provide means whereby 
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the quick and rapid make-or-break, or both, of the electric 
circuit at each actuation of the controller are ensured, and it 
is rendered impossible for the operator to actuate the controller 
in such a manner that the movable contact making and break- 


ing member of the controller can be caused to stop in its move- | 


ments between the stationary contacts or to be moved slowly 
trom one stationary contact to the next, and thus permit the 
formation of an are between the movable and stationary contacts 
with the consequent damage. The part A is preferably a cast- 


ing provided with means such as the screw G for attaching it | 


to the spindle H of the circuit controlling and varying member, 
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and also provided with a turned portion D at its upper extremity 
upon which the operating member or handle B is loosely mounted 
so as to permit of a relative movement of rotation. The rotation 
of the handle B relative to the part A is limited by a spring C 
of the form shown. The spring C is eoiled round a recessed 
part of the handle B and the free ends are retained within the 
lugs E formed on the casting A. The upturned ends of the 


| 
| 


pring fit into a recessed part on the underside of the handle B. | 


Thus one end of the spring is moved when the handle B is 
moved in either direction relative to the part A, and the spring 
is stressed until it constrains the part A to move in the same 
direction. The handle B may be retained in position on the 
turned part D by a washer F fixed with a screw.— March 27th, 
1912. 


LIGHTING AND HEATING. 


12,995. May 30th, 1911.—ImMpRovED BURNER APPARATUS FOR 
THE EXTRACTION AND DESTRUCTION OF SEWER Gas, W. 
Rodger, of Overcliffe, Mary-street, Dunoon, Argyllshire. 

To the interior of a lamp head A there is fitted a combustion 

chamber for sewer gas, preferably of copper, the lower portion B 

of which is carried through the base of the lamp head and suit- 

ably connected to the upper part of the lamp standard C. The 
conical upper portion D of the chamber is made to fit the lower 
portion, and also the upper portion of the lamp head A, which is 
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provided with outlets at E. The junction of the two portions 
B and D of the chamber is made above the burners F fitted 
in the lamp. In the interior of the upper portion D there is 
fitted a baffle plate G, preferably of copper, and a supplemental 
burner H fed from the main gas supply through a by-pass 
connection so that the Bunsen will be kept lit even when the 
supply to the illuminating burners F is cut off. The sewer gas 
is led from the sewer to the lamp standard C and passes up- 
wardly into the chamber, being partly burned below the baffle 
plate G, any escaping gas being consumed above the baffle plate. 
—March 27th, 1912. 


20,224. September 12th, 1911.—-lmprovep PRocEss FOR THE 
MANUFACTURE oF Exectric MetaL FitaMeNT Lamps, 
Karl Schwab, of 32, Kopernikusstrasse, Berlin, Germany. 

Amorphous phosphorus is inserted within the lamp bulb 
whereupon the lamp is attached to a vacuum pump in the usual 
manner and heat applied to the external surface of the bulb. 

When the exhaustion has reached the desired stage the lamp 

is sealed off and the connection with the vacuum is permanently 

severed and the lamp is finished for all practical purposes. 

The filament is afterwards brought to incandescence for the 

first time by means of an electric current. In doing this, it is 

advisable to start with approximately half the normal working 
current and to increase the current in the lamp in the usual 
way. It is not necessary to bring the filament to incandescence 
directly after sealing off the bulb ; this may be done at any | 
time and at any place. It has been found advantageous to 
place the phosphorus on such parts in the interior of the lamp 
bulb which acquire almost instantaneously a high temperature 
when the lamp is attached to a source of current. For this 
purpose the filament supporting device with the mounted 
filament is dipped in a solution or suspension of amorphous 
phosphorus in some liquid, for instance, alcohol or water, to 
such a depth that the holders of the supporting device and the 
bights of the filaments opposite the lamp foot are moistened 
with the liquid, as shown. After taking the filament supporting | 


| 


localised by the raised portions of the cup and is thus intensified | 


| The continuous rim of the cup prevents displacement or bad 
| centering of the tool.—March 27th. 1912. 


1,017,498. Piston orn Expiosive Enaines, J. Bittner, New- 


| 

| device out of the liquid small quantities of phosphorus adhere | 

| to the holders and the bights of the filaments, amounting to 
several milligrammes or even less. The process has the advantage | 

| over others in which current is applied to the filaments during | 


| 


eylindrical shell, in which is serewed a block, as shown, car; 


nic e Ying 
the small end pin. The block is prevented from rey,} . 


ving 
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inside the shell by a pin, which the cylinder wall keep its 


place. There are two claims. 
1,017,592. MrtHop oF WoRKING AND GOVERNING INTERNAL 


ComBusTION ENoiNEs, 7’. Rigby, Dumfries, Scotlan:i, 
Filed October 16th, 1911. 

This patent is for a method of working internal combu-tioy, 
engines, which consists in drawing into the cylinder a charge 
of gas and air by suction, cooling a supplementary charge t. 
a temperature below the temperature of the first-named charge 





exhaustion, in that the use of apparatus for supplying current 
to the filaments and for controlling the current is not required, 
and that special care and attention on the part of the operator 
during the application of current are thereby avoided.— March 
27th, 1912. 


1,017,592] 








LOCOMOTIVES. 


20,461. September 15th, 1911.--Feep-waTER HEATER FoR 
Locomotive Borters, R. Schumacher, 102, Berlinerstrasse, 
Gross Lichterfelde, near Berlin, Germany. : 

The steam flowing out of the cylinders enters the chamber A \ 

and passes from there to the blast pipe B in the smoke-bow. S 

The lower part of the blast pipe consists of a feed-water heater C 

in which a number of tubes are inserted. The steam flowing 
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ial admitting the supplementary charge at or near the end of the 
SAtToooo ° <ucti ke: ¢c ssing th EE +} > i the sup 

D 5 } uction stroke ; compressing the suction charge anc 16 SU] 
6FTo 25 | plementary charge together ; igniting the charge to move the 

Se on | piston on its working stroke ; and permitting the products 

of S08 | combustion to be expelled on the exhaust stroke. There are 

08 26 | two very similar patents—one with three and the other wit) 

c | four claims taken by Mr. Rigby. 


1,017,613. Process or Grinpinc Gears, R. B. Weaver, Detroit, 
Mich.—Filed October 4th, 1911. 

This patent is for the process of grinding mating gears, whicl 

consists in driving them by positive means at uniform speed-, 
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out of the chamber A passes through these tubes and into the 

smoke-box and the chimney through the mouth of the blast 

pipe, which is adjustable by means of interchangeable insertion 

pieces. The feed water is fed through the pipes D by injectors, 

and is conveyed directly to the steam boiler through the pipes E. 
—March 27th, 1912. 
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MACHINE TOOLS AND SHOP APPLIANCES. 4 
o> 


13,543. June 6th, 1911.—Rivetinc Toots, W. Collingwood Zi) 
and R. P. Richards, of the Vulcan Foundry, Limited, 
Newton-le-Wiliuws. 

This invention consists simply in forming depressions in the 
cup of a riveting tool. By so doing the blow on the rivet is 


the respective speeds bearing the same ratio to each other 
as the velocity ratio of the gears, and gradually bringing the 
teeth into mesh with each other in the presence of an abrasive 


material. There are five claims. 
N° 13,543 1,018,331. Hor Brast Stove, W. Mathesius, Charlottenburg, 
Germany. —Filed October 10th, 1911. 


This patent is for a hot blast stove comprising a central 
combustion chamber to which the furnace gases and air may 
be supplied, an outer concentric cylindrical wall projecting 
above the combustion chamber, an annular flue being formed 





and rendered more efticient, while by rotating the tool the 
successive blows are distributed evenly over the rivet head. | 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


between the wall and combustion chamber. Outer concentric 
annular flues communicate with the inner flue. The furnace 
| has an outer iron shell, a centrally apertured dome is supported 
by the shell, a cylindrical wall passing through the dome, 
an expansible joint between the dome and cylindrical wall, 
and a cupola fitted over the cylindrical wall and supported by 
the outer iron shell. There are three claims. 





castle, Ind.—Filed February 7th, 1911. : 
The drawing almost explains itself. The piston body is a 
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THE GAS TURBINE. 
No. V.* 
By NORMAN DAVEY. 
Tue ultimate success of the gas turbine as an 
economical heat engine depends essentially on what 
he termed the accessories of the gas turbine 


may r 

jlant—-that is, the producer, the furnace, and, above | 
all, the pump. In the explosion turbine of the Lenoir 

type where no initial compression of the charge is 


undertaken, the pump, of course, ceases to be a 
controlling factor im the efficiency of the machine. 
As, however, this particular class of explosion turbine 
} 1own but poor promise of success in fuel con- 
sumption, the compressor still remains more than 
a mere pawn in the practical solution of the problem. 
Even in the explosion turbine of Herr Holzwarth 
the charge is initially compressed by a rotary blower 
to 12 1b. or so above the atmosphere. The import- 
ance of the compressor here, of course, is not of such 
magnitude as it is in the steam and air turbine, 
where, indeed, it may be said to be the crux of the 
situation. The use of piston compressors is almost 
entirely prohibitive on account of the extreme bulki- 
ness of such machines dealing with the quantities of 
air required in gas turbines. Combinations of rotary 
and piston compressors have been suggested, and such 
will be briefly noticed later. The rotary air com- 
pressor, a8 the most essential accessory, will be con- 
sidered first. 

The rotary compressor is, in its essence, as simple 
a machine as one could well desire. It consists of 
arotor, bearing radial—or sometimes curved—blades, 
which deliver the air through an expanding nozzle- 
diffuser-—to a series of guide blades, which in a mul- 
tiple machine conduct the air into the eye of the next 
wheel. A sufficient number of these rotors are 
mounted upon a continuous shaft, the exhaust from 
one delivering into the eye or inlet of the other. 

There is but small divergence in the form of rotor 
and pump chamber employed. In the Zoelly pump 
the rotor blades are radial, and cupped into the form 
of a rectangular channel; they are only shrouded 


has sl 


» about half their length from the inner margin. | ‘ ‘ 
” 6 1: | removed from the casing. 


In the Rateau compressor the blades are not simply 
radial but curved, commencing radially on the inner 
edge and finishing more or less tangentially at the 
periphery. The blades are shrouded for the whole of 
their length. 

In the Zoelly form of rotary compressor guide 
blades are introduced at the eye of the rotor and the 
expanded diffuser into which the rotor delivers is 
also fitted with blades. In the Rateau pump the 
rotor delivers into a ‘“‘free vortex,’ guide blades 
being employed to conduct the air towards the centre 
of the ensuing wheel. 

Owing to the density of air being low, the pressure 
produced by a given peripheral speed is necessarily 
small, since the pressure P, produced by a given 
angular velocity, is given by the formula 


Pe i 
P = [or.ar, 
2 


Where w = angular velocity, p = 

r = radius of rotor. 

With a non-expansible fluid, such as water, the 
density remains constant throughout the rotor, and 

P = 4 pw (r? — r?) 

With air the value of p changes with that of r. 

Professor Rateau gives the following formula for 
the rise in pressure produced by a single rotor, start- 
ng from atmospheric pressure— 

h= new 
9 

h being pressure in kilogrammes per square metre ; 

p density in kilogram mes per cubic metre ; 

« the peripheral velocity of rotor in metres per 
second ; 

y the acceleration of gravity in metres per second,pet 
second ; 

u a coefficient, varying with the form of the rotor 
blades—with the Rateau compressors it lies 
between 0.50 and 0.55. 

This gives the relation between peripheral speed 
and ratio of compression, which is independent of 
the actual value of the initial pressure, since the work 
done for a given ratio of compression is constant. 

If R is the ratio of the final to the initial pressures 
—or the ratio of compression—then— 

R=1+46~x 10-7 v’%, 


density of fluid, 


Where » = peripheral velocity of rotor in feet per | 
second. 

Or— 

R = 1 + 1.64 x 10-9 x N° a | 

Where N = number of revolutions of rotor per | 


minute ; and d = outside diameter of rotor in feet. 
Thus, with a peripheral velocity of 600ft. per 
Second a compression ratio is obtained equal to 1.216. 
© increase of compression with the number of 
elements employed increases in geometrical pro- | 
gression. That is to say, if r is the ratio of compres- 
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Heat available 
Effective work on shaft 


Heat put into furnace 
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This last does not include furnace and producer losses. 


N.B.—} 


By thermo-dynamic eff. is meant 





By overall efficiency is meant 








sion for one element and if R is the final conipression 
| ratio desired, then— 
Pai 


where n is the number of elements. 


Thus, if six compressions are required, and if the | 


peripheral velocity is 600ft. per second, at least 
| nine elements will be necessary. 
For low-pressure compressors it is usual to make 
| them in duplicate; the air being taken in at both 


ends and delivered at the centre, or drawn in at the 
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Fig. 15 


centre and out at the ends. In Fig. 17 the rotors of 
such a compressor—of the Rateau type—are shown 
It will be noticed that the 
blades are curved and shrouded throughout their 
length. 

In cases where greater ratios of compression are 
required—that is, compression ratios of six to ten, 
such as are necessitated in the gas turbine—the 
number of elements required becomes of such magni- 
tude that it is no longer permissible to balance the 


improved upon, and efficiencies of 70 per cent. have 
| been achieved with compressors delivering air up 
to 100 Ib. pressure per square inch. 

Apart from the rise in temperature caused by in- 
| sufficient cooling and the consequent departure 
from the conditions of isothermal compression, 
the only losses that remain to be accounted for are 
leakage, friction in bearings, and the air friction 
of the revolving parts. Of these the last item is 
by far the most important of the three. The work 
taken up in air friction is directly dependent upon 
the density of the air in which the rotor revolves. 
Fig. 16 is a diagram showing a connection between 
the density of the air and the work lost in friction. 
It is only indicative in nature, and is based upon the 
trials of a four-cylindered Rateau compressor at the 
Mines de Béthune. In this instance the air was not 
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cooled between each element, but only between 
each group of elements—that is, between each 
‘“‘eylinder.”’ The temperature at the entry and at 
the exit of each group of elements was ascertained. 
This was found to be in excess of the temperature 
theoretically due to the work done in the adiabatic 
compression. The difference in temperature between 
the actual value recorded and that theoretically 
determined can only have been produced by the work 
done in the friction of the rotors against the air in 
which they revolved. If, therefore, this excess tem- 
perature rise for each “cylinder ”’ is plotted against 
the mean pressure in each “ cylinder,” -some indica- 
tion will be afforded as to the increase in frictional 
losses with the change in density of the medium. 
When the density of the medium in which the rotor 
revolves is zero, the frictional resistance must of 














Fig. 17—ROTOR OF RATEAU AIR COMPRESSOR 


machine by the simple process of duplication. In 


| these cases the compressor is divided into two or 
| more groups of elements separate by bearings, the 


air being made to traverse the “ cylinder ”’ in opposite 
directions, so that a balance may be obtained. Fig. 18 
shows a Rateau compressor to pump from the atmos- | 
phere to a pressure of 75 1b. per square inch abs., 
which was used in conjunction with the Armengaud- 
Lemale gas turbine. The machine consisted of 
twenty-five elements arranged in three groups, | 
separated by bearings. The compressor ran at a 


| speed of 4000 revolutions per minute. 


With rotary compressors in which the ratio of 
compression is small, and the number of elements | 
consequently few, high efficiencies have been obtained 
—80 per cent. being by no means an uncommon | 
figure, while values approaching even 90 per cent. 
have been reached. With greater ratios of com- 
pression the efficiency, unfortunately, is considerably 
lower. The rotary pump used in the Armengaud- 
Lemale experiments gave an efficiency of about 
65 per cent. This result has, however, been since 





The curve of the locus of the tem- 
perature pressure values for the four “ cylinders ” 
must therefore pass through the origin. This is 
indicated by the dotted portion of the graph; its 
form is, of course, indeterminate. 

The above mentioned data afford no quantitative 
evaluation of the work lost in friction; they merely 
bear out the formulas for air friction with revolving 
dises of Odell, Lewecki, Stodola, &c., in which the 
friction is directly dependent upon the density of 
the surrounding air. 

The moral of the matter in gas turbine practice is 
clear. In cases where no more than six or seven 
expansions are employed in the turbine it is obviously 
more efficient to perform this expansion below the 
atmosphere than above it. That is, to use the rotary 
pump not as a compressor, but as an exhauster. 
With six expansions below the atmosphere, for 
example, the mean density of the air is only 8.75 lb. 
per square inch. With six compressions above, 
the mean pressure is 52.5 lb.—a density six times as 
great. 


necessity vanish. 


According to Odell’s experiments the work 
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lost in air friction is directly proportional to the | satisfactory result with combustion chambers under | an overwhelming decrease in efficiency ; it would 


density. 


In the latter case, therefore, the frictional | such conditions of temperature and pressure may be 


losses would be increased to six times their former | realised by the fact that much of the carborundum 


value. 

Referring to the peripheral speed necessary to 
contain a certain ratio of compression, it is obvious 
that the number of elements may be very consider- 
ably reduced—under any fixed conditions of initial 
and final pressures—by an increase of the peripheral 
speed. In Fig. 15 is shown the variation in number 
of elements for six compressions with peripheral 
velocities of from 400ft. per second to 1000ft. per 
second—curve A B. 

It is naturally desirable that as high a peripheral 
velocity as is practical should be employed, as by so 
doing the bulk of the machine is considerably reduced. 


The objection to high rotational speed from an | 


economic standpoint is the large increase in frictional 
losses. According to Odell’s experiments with smooth 


| lining was eventually swept through the turbine. 
| In a gas producer of the normal type a consider- 
| able quantity of heat is lost in the cooling of the gas 
|in the scrubber through which it is conducted before 
}admission to the gas engine cylinder. With the 
| gas engine such a condition of affairs is necessary 
|to prevent the accumulation of tar in the cylinder. 
| In the combustion chamber of the gas turbine, how- 
| ever, complete combustion should easily be assured 
| before admission into the turbine takes place. The 
| gases, therefore, could be taken straight from the 
| producer to the furnace without any previous cooling, 
| any tarry matter that was brought over being, pre- 
sumably, wholly consumed in the combustion 
chamber. 

In the Mond producer, for example, the gases 
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Fig. 183-RATEAU COMPRESSOR FOR GAS TURBINE 


dises—approximating to the case of the Rateau 
shrouded wheel—revolving in free air, the work lost 
in air friction— 
W = 0.02295 « D» (35). 
100 /* 
Where D is the diameter of the disc in feet. 
u is the peripheral velocity in feet per 
second. 
is the density of the medium in pounds 
per cubic foot. 
a is a constant; approximate value, 3.14. 
it will be seen that the frictional losses 


a 


7 


Thus 
depend upon the cube of the peripheral speed. 
is also directly proportional to the number of elements. 
Therefore, in the diagram mentioned above, if these 
losses are plotted against the varying velocities, 
taking into account the change in number of elements, 
the loss in friction— 


W=£.n.u'. 


leave the producer at a temperature of about 842 deg. | 
Fah. and enter the gas engine cylinder at about | 
| 122 deg. Fah. 


If it were possible to conduct the 


| gases direct to the cylinder without previous cooling, 


a saving of over 8 per cent. would be achieved. One 
difficulty that suggests itself in this connection is | 


| that a considerable quantity of dust would most | 


| 


It | 


| probably be carried over from the furnace to the | 


turbine. This might possibly be prevented by the | 


| introduction between turbine and producer of a} 
| “dry scrubber,’’ by means of which the dust could 


be removed without suffering the thermal loss neces- | 
sary to the wet scrubber. For instance, in the case | 
of the steam and air turbine illustrated in the third 


| article of this series, the over-all efficiency may be | 


| producer under the conditions enumerated above 


taken at about 20 per cent. under normal conditions | 
of temperature‘and mechanical efficiencies. A Mond 


| might be expected to give, say, 82 per cent. efficiency. | 


n being the number of elements, u the correspond- | 


ing peripheral velocity, and k a constant depending 

upon the size of the wheels and the conditions of 

working. This is shown by the broken curve C D. 
The use of piston compressors is prohibitive in 


| efficiency on the brake, with a similar producer 
| efficiency of 82 per cent., would give a combined 
| value of 20.5 per cent. 


consideration of the bulk of the machine required to | 


deal with the quantities of air used. 


200 B.Th.U.’s per pound of air. Therefore, for a 
turbine of 1000 brake horse-power, 212 lb. of air 
would have to be passed per minute. At the inlet 
pressure of 2.5lb. per square inch, this means 
15,700 cubic feet per minute, which with a duplex 
double-acting piston compressor running at 100 re- 
volutions per minute, would necessitate low-pres- 
sure cylinders of 39 cubie feet capacity. 
Combinations of piston and rotary compressors 
have been suggested, and in this case the plan is 
much more feasible. If half the work is performed 
by a rotary compressor in compressing the fluid 
from 2.5lb. to 6.25 lb. the cubic capacity of the 
piston compressor is reduced to 15.6 cubic feet, 
and, moreover, the rotary pump is used in its most 
efficient stage. The combination should give a good 
efficiency ; if the piston compressor is taken at 
82 per cent. efficiency and the rotary pump at 72 per 


cent., the efficiency of the combination is 77 per | 


cent. The plant, however, is increasingly cumber- 
some and complicated. 

Furnace and producer —With gas turbines in which 
the whole of the expansion takes place below the 
atmosphere the furnace is essentially of the simplest 
construction. A sectional view through a furnace 
of this nature for a steam and air turbine is illus- 
trated in the third article of this series. In gas 
turbines which work under pressures higher than that 
of the atmosphere the problem of designing a furnace 
that will stand the pressures and temperature in- 
herent in the system is a problem of much difficulty. 
The combustion chamber that was used in the Armen- 
gaud-Lemale turbine was made of cast iron, water- 
jacketed, and lined with carborundum. Oil was 
the fuel used, which was introduced by a suitable 
form of atomiser. The difficulty of obtaining a 


In the steam | 
and air turbine working below the atmosphere, | 
for example, the work on the shaft is, approximately, | 
| ducer is the presence of sulphur in the gas. 





| 
| 


| 





| With the above-mentioned saving of 8 per cent., 


the efficiency of turbine and producer together would 
reach 18 per cent. A gas engine giving 25 per cent. 


This is but slightly higher | 
than that given by the turbine and the purely mecha- 
nical advantages clearly lie with that machine. 

A matter of some importance that may be con- 
sidered in connection with the question of the pro- 
This 
undesirable impurity occurs in a greater or less 
degree with much persistency. In the gas engine 
it is often a nuisance, but in the gas_ turbine 
—or more particularly in the gas and steam 
turbine—its appearance is more than ever to be 
deprecated. The chief difficulty would seem to lie 
in the regenerator. The fluid passing through this 
vessel consists of a mixture of steam and the pro- 
ducts of combustion. Any sulphur originally present 
in the gas would, of course, appear as oxide in the 
burnt products. With the water present in the 
regenerator, acids of sulphur would be produced. 
The orthodox one to be formed would be sulphurous 
acid, H,SO,. This might not be very dangerous in 
itself, but if by any chance the higher acid H,SO, 
—sulphuric acid—were to be produced, the metal 
of the regenerator would be swiftly attacked and it 
would be impossible to get the plant to stand con- 
tinuous working; the effect in the rotary pump 
would also be disastrous. The matter is one that 
requires investigation, and in reviewing the problem 
it cannot be overlooked. 

Governing.—The question of governing in the gas 
turbine is one of much importance and some difficulty. 
With the explosion turbine of the Holzwarth type 
the solution is comparatively simple; the control 
of the number of explosions made per minute, or of 
the number of nozzles in action on the wheel, being 
a matter of easy manipulation. In the continuous 
combustion turbine, however, the problem does not 
allow of so satisfactory a solution. The control of 
the quantity of fluid passing per second is here in- 
admissible owing to the permanent nature of the 
nozzle entry. A reduction or increase in the air 
delivered could be effected in the pump without 





| of the initial temperature. 


however, be accompanied by a corresponding change 
in pressure. 

The two methods most likely to be effective in 
practice are governing by temperature contro} 
and governing by expansion control—that is mM 
those turbines working with sub-atmospheric ‘= 
pansion, the intermittent breaking of the vacuum 
The effectiveness of the two methods may be compared 
as follows :— 

The work done by 1 Ib. of air in expanding adiabati. 
cally from a pressure P; to a pressure P, is— 

” 1 
w= _" J)_R! Py. 
n—1 | ) 
Where n equals the ratio of specific heats (=! .4 for 


air), R equals the ratio ts and P and V are the 
1 
initial pressure and volume at the commencement 
of the expansion. 
If V, is the volume of 1 Ib. of air at atmo -pheric 
temperature and V, is the volume at the té npera- 
ture of expansion T,, then — 


oe, 
V; wees V, é T; 
Zo 
T, being absolute initial temperature, and T, absolute 
atmospheric temperature. 
Then, work done— 
; Ri Ris Vee hs | ; 
ic ei Mee Be fy. ps 
n— 1° ; 
Consider expansion control :—Rate of change of 
work done with variation in expansion ratio 
5 ee Pe ] 
dR T, R! 

Consider temperature control :—Rate of change 
of work done with variation of initial temperature— 
dW n P. V, 1) 

7 = - ee l= Rs) 
dT n-1 T. 
_Y 
Eliminating the common factor ~!"" , we have ;— 
om ww... At. * (i_R 
= eT 6 * gt 1 
Therefore, ratio of rate of change of work done 
| with temperature change to rate of change of work 


done with expansion ratio variation— 


dW 





1 ” 1 
. n!R-—Ra.! 
aT ~ Seeeee 
rh -T(a- 1) 
Thus, if T, = 2000 deg. Abs.n = 1.4, and R= 
dW 
aT _ 1,4(.625 - .193)_ 605 _ 1 
aw 800° 800 1320 
dR 


The variation of the ratio of expansion is_there- 


| fore a much more effective means of controlling the 


work done by the expanding fluid than any alteration 
From a purely practical 
point of view, also, it is more convenient to break the 
vacuum than to regulate the proportion of gas in 
the explosive mixture, and the effect on the engine 
shaft is much more swiftly realised in the former case. 

In the next and last article of this series a general 


| comparison will be made between the gas turbine, 


of various types, and other prime movers. The future 
prospects of the gas turbine will be briefly reviewed, 
with an indication of those special fields in which it 
is most likely to achieve a permanent success. 





DOCKYARD NOTES. 


Tue Portuguese cruiser, built at Elswick in 
under the name of Dom Carlos, has been re-named the 
Candido Reis. 





1898, 


A FLOTILLA composed of four recently built destroyers 
belonging to the Argentine Government is expected in 
the Thames this week. The flotilla comprises the 
Cordoba and La Plata, built by Schichau at Elbing, and 
the Catamaran and Jaguy, built by Krupp at Kiel. 





WITH a view to economising deck space, so much of 
which is now wasted by the all-round sweep of centre- 
line turret guns, the latest United States battleships are 
to have only one funnel. This will be rendered more 
easily possible by the adoption of large boiler units and oil 
fuel. 





THe submarine tender Adamant, built by Cammell, 
Laird and Co., Limited, at Birkenhead, was handed over 
to the Admiralty this week. The sister ship Alecto 
will be delivered next month. The parent ship for these 
two tenders is the submarine dep6t ship Maidstone, being 
built at Greenock, but not yet launched. 








Gotpsmitus’ CoLLEGE, New Cross.—The summer — 
of the Engineering and Building Departments will be he 
during May and June, if sufficient entries for the courses 8 
obtained. The subjects include :—(1) Fitting and machining ; 
(2) practical carpentry ; (3) practical smithing ; (4) draw = 
office practice for engineers; (5) drawing-office practice be 
electrical engineers ; (6) electric traction ; (7) —— 
concrete (lecture and drawing practice) ; (8) land aac 
(Lecture I.: Chain Surveying and Levelling), Field =~ old 
(Lecture II.: Advanced surveying with instruments), 116 
Classes II. 
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THE COST OF ROCK EXCAVATION IN OPEN 
CUTTING. 
No. I. 


Turse notes deal with the cost of excavating rock 

in open cutting, such as railway through or side 
cutting, or excavating rock for crushing, road-making, 
&e, ‘hey would not apply to such work as quarrying 
stone for building purposes. 
"The cost of rock excavation is made up of the cost 
of drilling the blast holes, cost of explosives, and the 
cost of loading. The costs of transporting and un- 
joading is not included in any of the following notes. 
Dealing with the drilling, the first thing to be decided 
is whether hand or power drilling is to be adopted for 
the work under consideration. This decision will, 
in the main, be governed by (1) the extent of the work, 
(2) the hardness of the rock, (3) its homogeneousness, 
and (4) the average depth of the drill holes. 

For work involving only a few hundred cubic yards 
power drilling will not often be found economical. 


The cost of installing and taking out and the heavy 
depreciation it is necessary to allow more than off- 
setting any saving there might be. In work requiring 
the removal of many thousands of yards they 
could hardly be done without, owing to the inability 


to obtain the necessary number of drillmen, even when 
the cost per lineal foot of drill hole is less by hand 
than by power. The hardness of the rock is possibly 
of more importance than any other one thing. In the 
hardest rocks, such as granite, hand drilling is a very 
tedious process, and even very small quantities of it may 
be removed more cheaply by power than by hand ; 
on the other hand, in the softer rocks, such as soft 


sandstones and limestones, hand drilling can usually 
be done at less cost per lineal foot than power. It 
might be taken generally that the harder the rock 
the more likely is power drilling to prove economical 
over hand work. Power drills work best in a solid 


homogeneous rock free from seams and fissures and 
lying in level beds. Where the rock is small, badly 
broken up, and lies with beds sloping at a sharp 
inclination, it is quite a common thing to lose the 
hole by getting one of the drill steels jammed so that 
it is impossible to remove it. It is a very rare occur- 
rence to lose a hand-drilled hole in this way. 

The average depth of the drill hole is an important 
point. When there is a large quantity of excavation 
the depth to be taken out at one time can generally 
be selected, thus securing any desired depth for the 


THE ENGINEER 





writer has a record of an exceptional performance 
in an easily drilled sandstone, one of the jumper men 
putting down 42 lineal feet of drill hole in a ten-hour 
day. This man for several weeks averaged about 
35ft. per day, while the other men were averaging 
25ft. to 30ft. per day. A good jumper man will 
want to earn 7s. per day, and, of course, exceptional 
men will want more. Dividing the daily wage by the 
number of feet gives the cost per lineal foot. 

An advantage of having power drills on the work, 
even if they are not thought to be cheaper per lineal 
foot of drill hole, is that the man in actual charge 
of the work is not so dependent on the supply of men. 
Should a piece of work have to be rushed, time has 
not to be wasted finding extra men, and the drillmen 
are no worse to deal with if they see you are not en- 
tirely in their hands. An important advantage which 
the power drill has over the jumper is that it drills 
larger holes; the explosive therefore can be put 
lower down in the hole. This is important, because 
when the charge is well down there is not so much 
likelihood of having to drill short holes in the bottom 
to get to the proper level. Short holes cause a good 
deal more delay in firing than long ones; the rock 
flies much further, and the men have to move further 
away; also they are generally fired with slow fuse, 
owing to the difficulty of connecting them up electri- 
cally while the men are at work. These short holes 
soon make a serious addition to the total cost of 
drilling. 

Should it be thought desirable to install power 
drills, the choice lies between steam, compressed air, 
and electric. For works involving very large quantities 
of excavation compressed air is generally used. A cen- 
tral power station is put down, and the air piped taken 
throughout the works where required. The ability 
of compressed air to compete with steam lies in the 
economy which a central power station has over a 
number of isolated boilers. When a number of drills 
are drawing power from any compressor they are 
never all at work at the same time, and so are never 
all drawing power together, and a smaller compressor 
is sufficient than would be the case if the drills were 
installed as separate units. Also one or two men are 
sufficient in a central power-house to look after 
the supply of power for a very large number of drills. 
When using steam not more than two or three drills 
can be run from one boiler, owing to the condensation 
when a long length of steam pipe is used; every 
boiler requires a fireman, whose wages are spread 
over the two or three drills to which that boiler is 





drill holes. But in smaller work it may be necessary 
to take it out at one lift, so that the depth of the drill 
hole is fixed. The shorter the holes the greater the 
number that will be drilled in one day, necessitating, 
when power drills are being used, a greater number 
of times that the drill must be moved—therefore 
the larger the proportion of the day that will be spent 
in moving from hole to hole, and the less in useful 
work. Moving the drill from one hole to another 
may take anything from five minutes to half an hour, 
depending on how awkward the ground is to set up on. 
It will be apparent that when working a drill under 
these conditions there is a large element of lost time. 
When hand drilling is being done there is no time 
lost between holes, and practically all the work done 
is useful. The two methods in general use in this 
country for hand drilling are drilling with the jumper 
drill (a chisel-ended steel bar), the drilling being accom- 
plished by repeatedly striking the rock and drilling 
by use of a drill and hammer, one or two men striking 
and one man holding and turning after each blow. 
In very hard rock the jumper drill cannot be tempered 
to stand, and the hammer and drill have to be used 
when hand drilling is decided upon. 

In the hardest rocks using this system, one man 
striking and one man holding, they will not average 
more than 6ft. to 8ft. of drill hole per ten-hour day. 
The wages paid for this work will usually be about 
5s. per man, so that the labour cost per lineal foot 
works out at from 1s. 3d. to 1s. 8d. About 6ft. drills 
are as long as can be used ; above this depth there is 
an appreciable loss of efficiency. At best this kind 
of drilling is a very tedious process, and a large number 
of men are required if there is much of it to be done. 
At times, when there is plenty of work, and men are 
not easy to get, they might be more usefully employed 
doing"other work. 

The jumper is by far the best hand drill the 
writer knows. In the softer rocks, in the hands 
of a skilful workman, in holes not more than about 
l0ft. deep, the writer’s experience is that per lineal 
foot of drill hole it is cheaper than power drilling. 
This refers to general excavation, where the rock is 
very often more or less broken in places. There are 
comparatively few men who can handle a jumper 
well ; the work is exceedingly hard, and, unless a man 
is kept constantly at this, his hands get soft and 
unable to stand the constant vibration of the drill 
This is so bad occasionally that after being out of 
practice for some time and then starting again, after 
the first day or so the man has to cease work for a few 
days, and then gradually harden himself to it, so that | 
once he does get his hands hardened he does not like 
to be taken off the work while there is any drilling 
to be done. 

In very hard limestone a good jumper man can 
average about 12 lineal feet per day; in fairly hard 
limestone 12ft. to 18ft.; in sandstone 15ft. to 25ft. 








per day ; in shale from 25ft. to 35ft. per day. The 


supplying steam. The exhaust from an air drill 
does not interfere with a clear view of what is going 
on, as is sometimes the case with steam. There is 
also a decided economy in the flexible piping con- 
necting the drill with the main pipe line. A much 
cheaper pipe is good enough for air than for steam, 
and with ordinary care will last about twelve 
months. The initial expenditure to install a com- 
pressed air drilling plant as compared with steam 
will generally be heavier, but it depends partly on the 
length of the pipe line and the number of drills used. 
The depreciation will also be heavier. When the plant 
is finished with, after two or three years’ work, 
and comes to be sold, there are more buyers for 
boilers than for air compressors. When the water 
used for steam is very hard, boilers soon deteriorate, 
and are costly to maintain. This point is important, 
and should not be lost sight of. When the work is 
of a permanent character, the depreciation need not 
be given such careful consideration; the point to 
consider then is the cost of running and maintaining, 
and this will in most cases be in favour of an air 
drill, due chiefly to the expense of the flexible pipe 
when steam is used. Manufacturers also claim that 
the air drill is more efficient than the steam. 

Electric rock drills have not been extensively used. 
The writer made inquiries about them when last requir- 
ing drills. Although they were giving complete satis- 
faction at the quarry in which they were seen at work, 
it was thought that the cost of installing for the 
number required was too high, and, being new, they 
would be worse to sell when finished with. For general 
contract work not involving very large quantities, 
and where only two or three drills are required, 
the writer prefers steam, because of the small initial 
outlay. On the last work in which he was engaged, 
requiring the excavation of about 300,000 cubic 
yards of rock spread over several excavations some 
distance apart, it was decided to use steam drills 
and make out with hand work. An old travelling 
crane was fitted with a long jib, and the boiler re- 
moved and replaced by a larger one mounted on‘a 
bogie coupled to the crane, so that it did not revolve 
with it, the crane itself being able to swing within a 
few inches of a complete circle, and travelling on the 
ordinary 4ft. 8}in. gauge between the various sections 
of the work. When working it stood on short sec- 
tions of rails about 12ft. long; it was able to pick 
up a section in front and lay it in behind, thus forming 
its own road to travel back on as the drilling was 
completed in front, the section being moved before 
it interfered with the drilling. The crane, working 


|at about 35ft. radius, lifted the drills from hole to 


hole without loss of time. As the boiler did not 
revolve with the crane, and the flexible steam pipes 
were connected to the boiler, when the crane slewed 
it did not drag the steam pipes over the ground. 
The outfit did not cost much, and proved very satis- 
factory. At each face it was able to drill faster than 





the fillers could load it up. It would be run in at a 
face and work for some time, then when the drilling 
there was well in advance of the excavation it was 
run to another face, and so on, wherever it was wanted. 
One of the disadvantages of drilling so far in front 
of the excavators is that beds of rock rarely run at 
one level or inclination very far, and as the filling 
gang always try to follow a bed there is some waste 
drilling done; the holes may be below the bed 
which is being worked to, and the part below the bed 
is then very often wasted, also when the blasting is 
heavy the shot is apt to strike back, and the row of 
holes immediately behind the one being fired get filled 
up. It was found that when working with 90 lb. 
to 100 Ib. boiler pressure the fiexible pipe did not 
last long, five-ply marline-wound hose averaging 
under seventy shifts. 

The shape of the drill bit is a matter of importance 
in the speed of drilling. The ordinary shapes are the 
+ and the x ; a Z bit is also occasionally used, and 
a plain chisel bit. On large work it is advisable 
to try various shapes to find the one giving best 
results. 

Good arrangements must be made to ensure a 
supply of sharp drill steels ; each drill requires several 
sets of steels, depending on the hardness of the rock. 
A good blacksmith is very desirable; unless the tools 
are well sharpened and properly tempered, it is no 
use trying to get large outputs from the drillers. 
It is advisable to have the bits of really good steel. 
so as to keep down the cost of sharpening and the 
cost of getting the drill steels to and from the smith’s 
shop. The drill steels need nct be of the highest 
quality throughout the full length, but the bit and 
lft. or 2ft. of the shank should b>; a much inferior 
quality will do quite well for the remainder of the 
shank. 

The cost of working a single steam drill may be 
estimated about as follows :—The boiler will have 
to be mounted on some kind of bogie, so that it ean 
be kept close to the drill. Each drill requires about 
a 5 horse-power boiler; this will cost, mounted on 
bogie, about £60. The drill itself, with three sets of 
drill steels, flexible pipe, spare hose connections, 
&c., will cost about £90. When only one drill is 
being used the fireman’s wage will be charged exclu- 
sively to that one. He will generally be paid about 
5s. 3d. per day. Due to delays for wet and other 
causes, the drills are not likely to average more than 
84 hours’ work in a ten-hour day. This means that 
the money paid for 10 hours’ work is about 6s. 2d. 
The driller and assistant will be paid about 10s. per 
ten-hour day worked. The plant will have to be 
moved about from place to place as required. In 


|a case where no special difficulties existed, such as 


having to dismount the boiler, &c., this was found 
to average about 9d. per shift. The cost of sharpen- 
ing varies a good deal; the harder the rock the more 
expensive it becomes. The quality of the drill steel will 
also affect the cost. In some rocks each bit will drill 
8ft. to 10ft. of hole before it is necessary to send it 
to the smith; in others it has to be sharpened for 
every 2ft. In medium hard rock it may be estimated 
that it will cost approximately 1s. per drill per shift. 
Repairs to drills, if they are new and built by the best 
makers, and ordinary care is taken of them, will be 
practically nothing for te first two years, due to 
wear, but as they are often near holes that are being 
fired, they are liable to get damaged from the flying 
rocks. The flexible pipe will be one of the most ex- 
pensive items, as mentioned before ; when working 
between 90 Ib. and 100 lb. boiler pressure it cannot 
be assumed to last more than seventy shifts. A new 
50ft. length of pipe costs about £6 10s., making the 
cost for flexible pipe nearly 2s. per shift. If the 


| length of pipe is shortened, the working radius of the 


drill is also shortened. The greatest care should be 
taken with this pipe; the pressure should never be 
left in when changing drill steels; also when moving 


'the drill from one hole to another steam should be 


cut off at the boiler. The cost of washing out and 
repairing the boiler may be assumed at about 6d. 
per drill per shift. 

The amount to be written off to cover depreciation 
will vary with the size of the work. In a case where 
only one or two steam drills are used the boiler would 
be bought with the idea of using it when the drilling 
was finished for one of the other items of the plant, 
such as a crane or winding engine ; if it is not prac- 
ticable to use it in this way, but it has either to be 
stored or sold, the depreciation will be greater. Drills 
are not easy to sell; those by the best known makers, 
of course, sell better than those by less well known ones, 
but in any case there is a very heavy depreciation. 
After using one for upwards of a year it would not 
sell for above one-half of what it cost, and if for two 
years or so not above a quarter. A short time ago 
the writer was at a sale of quarry plant. Among other 
things, three 3in. drills, very little used, by well-known 
makers, went for £15; one which had not been taken 
out of the packing-case sold for £6 10s. It must not be 
taken that £15 is the usual second-hand price for three 
drilis—it is quite exceptional—but it serves to show 
that depreciation at 10 per cent. per annum is no use. 
The writer would not advocate buying second-hand 
drills, nor any but those by the best makers ; a poorly 
made rock drill is not worth having on the work, 
even if it is bought for scrap price. The excessive 
cost of running and repairing and the time lost— 
probably just when it is wanted most—makes 
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it better to do the work by hand. Anyone interested 
can obtain from the manufacturers sufficient data 
to make a very close estimate of the initial outlay 
required. ‘The value of the outfit at the completion 
of the work has to be assumed. The man who has 
not had to sell second-hand plant will almost invari- 
ably put the value too high. The difference is the 
depreciation to be written off. To arrive at the 
depreciation per shift the number of shifts has to be 
assumed. This may be taken roughly at 200 shifts 
per drill per year, or it may be obtained in the follow- 
ing way :—The number of cubic yards of rock is 
generally given, the number of lineal feet of drill 
hole per cubic yards is assumed, and from these 
the total number of feet of drill hole is obtained. 
Then the average number of feet drilled per shift 
is estimated, and so the number of shifts required 
to do the total amount of drilling is arrived at. The 
latter is the better way of getting at the information 
wanted. Of course, experience is necessary to be 
able to predict closely the number of feet of drilling 
per cubic yard and the average number of feet likely 
to be drilled each shift, but values have to be assigned 
to both these items before an estimate of the cost of 
the excavation can be arrived at. In the following 
summary of the foregoing the item general expenses 
is one to cover the cost of all incidental charges, 


‘THE SALVAGE OF THE SAN GIORGIO. 
(By our own Correspondent in Italy.) 


No. II.* 


WE now come to the third series of operations in 
the salvage of the vessel, namely : 

III. Cutting away the rock.—It was at first proposed 
—see THE ENGINEER, August 25th, 1911—to get 
the San Giorgio off beamwise, but this plan was soon 
discarded, as was also that of towing her off by the 
stern, on account of the danger of dragging her 
injured and weakened bows over certain protruding 
hummocks. It was therefore arranged that when the 
time came she should be taken off bows foremost 
down the slope of the reef, and for this purpose 
the points of rock which held her had to be cut away 
and a channel blasted to clear a passage for her 
midship section and to permit the immediate recovery 
of her normal trim. This was a laborious work 
as the mines were, of necessity, small to avoid injuring 
the vessel, and had little effect on the friable voleanic 
tufa, which, instead of splintering, opened up in 
fissures. 
the close allies of 

IV. The use of external lifting appliances. 
the first days some large decked barges were used, 


— —. 
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is in transverse compartments, to which the Outside 
hoops should correspond. This method increase 
stability, diminishes risk of foundering in case of 
air leaks, and ensures greater rigidity. The plate 
should be autogenously welded, and not rived. 
since every rivet is a source of danger; and for the 
same reason the hoops of soft wood, in which the 
cylinder is encased to avoid damage to the ship 
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These blasting operations were, of course, | 


-During | 
'a material which should always be employed—do 


should on no account be bolted to the metal. The 
interior should be coated with a bituminous composi. 
tion, and the test should be of 2 atm. But if iron 
caissons are the best means known of lifting a st randed 
vessel, they have the defect of lessening her stability 
by augmenting the volume of the hull without in. 
creasing the water-line, and this drawback is hei«}t ened 
if the thrust be applied below the ship’s centre. The 
use of pontoons, on the other hand, provided tjjat the 
slings be properly and equally taut—for if they do 
not work together they snap one by one— increases 
the stability, especially if the thrust be applied 
high up on the ship’s side. Their efficiency, however 
varies, as their freeboard, with the trim of tije ship, 
which may render them either dangerous through 
excessive immersion or impotent through excessive 
emersion. ‘They have the advantage of being easier 
to obtain in an emergency, and, if made of ood 














Fig. 8—THE 


including such as staff and office expenses and all 
expenses connected with the actual construction 
work which are not chargeable to any particular 
piece of work. They should be deducted when com- 
paring with the labour cost mentioned for hand work. 


Estimated Cost of Working a Single Steam Drill for Ten Hours. 





s. d. 
Fireman SM ae ee ee 
Driller and assistant os et: ney ey ee 
Moving about work _... ae 0 9 
Sharpening tools ... ... .. ve - 22 
Lab wash-out and repairs ... ae? “ote nce ee ae 
Labour yaiaeee 18 5 
General expenses... .. 6 2 
Coal, 5 ewt. at 12s. ton 3 0 
Water .... .. 1 0 
Flexible pipe... ... ... . 20 
Depreciation, estimated at, say 4 0 
Repair accounts, new drill steels, &c. 1 6 
Oil and stores, say Pose ate 0 5 
Total cost per shift 36 «6 


This cost divided by the estimated number of feet | 
drilled in one ten-hour shift gives the cost per lineal | 
foot of drill hole. 


ELECTRICALLY-DRIVEN AIR Pump.—In connection with a 
pneumatic cesspool emptying installation for service at a large 
hospital abroad, Merryweather and Sons, of Greenwich, have 
recently supplied a new type of air pump, arranged to be driven 
by a small electric motor. The motor and pump are mounted 
on the same bed-plate. The services of the pump will be requi- 
sitioned for exhausting the air from two portable tank vans, 
each of 350 gallons capacity, enabling the contents of the 
cesspool to be drawn up into the tanks by means of suction 
hose. The pump is of the double barrel type, constructed 
entirely of gun-metal, with rubber dise valves arranged under 
separate covers so as to be accessible. The pump barrels 
are placed opposite each other, and the plungers are driven 
by means of a crank and connecting-rod. The electric motor 
gives 2 brake horse-power at 950 revolutions per minute. In 
view of the fact that the plant was required for a hospital, 
special precautions had to be taken in order to ensure noiseless 
working as far as possible, and the drive from the electric motor 
to the pump is therefore transmitted through a special worm 





wheel gearing. which is enclosed in a gun-metal casing forming 
an oil bath. The pump can be operated alternatively by means 


of hand gearing, with detachable winch handles, this gearing 
being put in and out of action by means of a small lever. 
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ITALIAN CRUISER SAN GIORGIO AFTER HER SALVAGE AND REPAIR 


in couples at bow and stern, with steel slings passing 
under the keel to increase the San Giorgio’s stability, 
but it was quickly seen that the vessel, even if pumped 
dry, would have to leave the rock with at least 700 
tons of water in her double bottom, and that, given 
the weight of material on board her for salvage 


purposes, she would, if not totally’ dismantled, be | 
actually heavier than she was when she ran ashore, | 
Con- | 
| which induced the authorities to call both of them 


nowithstanding all the weight taken out of her. 
siderable diffidence was felt, besides, as to the prac- 
tical efficiency in this case of the compressed air 
method, and, all things considered, it was deemed 
necessary to have ready superabundant means of 


| lifting her, so as to permit of her being towed off 


even with her fore boiler-rooms still flooded. The 


| use of slings under her keel was limited to her two 


extremities, on account of her position on the reef, 


| while that of hulks lashed alongside was rendered 
' almost impossible by the difficulty of securing a 
| hold on her armour plate. 


The employment of 
cylindrical iron caissons or camels was_ therefore 
decided on, and six of these, each 20 m. by 5 m., 


representing 400 tons displacement, with 350 tons | 
calculated thrust, were immediately ordered—four | 


from the dockyard at Castellamare and two from | : 2 . 
abtntg ses "| or about one-third of the displacement of the ship, 


Pattison, of Naples—to be completed with the 
utmost despatch. In the meantime eight smaller 
cylinders of 55 tons thrust each were lent by the Riva 
Trigoso shipyard. These cylindrical caissons possess, 
for salvage purposes, great advantages over wooden 
pontoons. They are certainly unwieldy, especially 
if large, and hard to put into place—this operation 
was done by suspending them at the two ends to two 
floating cranes—but, at the same time, when once 
under the hull, they require very little attention, 
and are in no danger in a seaway if properly sub- 
merged, in which condition they possess the extra 
advantage of exercising on the hull a constant thrust, 
eliminating the factors of the elasticity of the coupling 
hawsers and the variations of the ship’s trim. They 
must, of course, be secured so as to be independent 
of the vessel should the caisson spring a leak and sink. 
The best mode of constructing them, if time allows, 








*No. I. sppeared April 19th. 





| cranes. 





not injure the ship’s sides, and are more quickly 
repaired if damaged ; but, on the other hand, have 
the disadvantage of very slight stability when water- 
ballasted, and of a tendency to cant towards the ship 
when they are pumped out. The first of these defects 
is lessened by sub-dividing them into cells, the second 
by fitting them with suitable rods. 

Each of these two categories of lifting appliances 
has therefore its separate use and advantage, a reason 


into the service of the San Giorgio ; and so six wooden- 
decked pontoons, each of 200 tons capacity, with 
150 tons calculated thrust, were rendered air-tight 
by caulking, and fitted with flooding valves and elec- 
tric pumps for water extraction, while steel braces 
for passing under the keel were added to those 
destined for the extremities of the stranded vessel. 
The engineers had thus at their disposal a lifting 
power of :— 
Tons 


6 large caissons of 350 tons thrust 2100 


8 small air cylinders of 55 tons thrust 440 
6 wooden pontoons of 150 tons thrust 900 
Tel xs 4% 3440 


without reckoning the help of the powerful floating 
Part of this power was, however, kept as 4 
standby. 

The final operations now began. Enough of the 
armour was stripped from the midship section to 
be able to fix to the vessel’s sides six pairs of great 
iron brackets projecting 4-50 m.—see Figs. 15 and 1%, 
page 427. Each three of these served as points of resist- 
ance for a pontoon, which latter was water-ballasted, 
and, after the interspace between the deck and the 
brackets had been built up with timbers, was pumped 
out, a process which caused the four pontoons to 
exercise their upward thrust of 600 tons on that part 
of the ship where the-influence on the stability was 
greater and the variations of trim less felt. 4 he 
eight small 55-ton air cylinders were to act inde- 
pendently as required, lifting by means of a hawser 
passed under the keel and made fast on the deck. The 
first couple of large caissons—see Fig. 14—arrived from 
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Castellamare on August 3lst, ten days after they had | more tow ropes were broken, the caisson leaked worse 
been ordered, and, when it is considered that they dis- | than before, and the divers reported that—see Fig. 4 
placed 400 tons, the displacement of a torpedo boat, | ante—the ship was still held by a few metres of rock. 

weighed 45 tons finished, and required most accurate| A week of intense anxiety was passed, for the 
workmanship and caulking to stand the pneumatic | weather showed daily ever more evident signs of 
pressure, it must be admitted that the performance | breaking up. Additional top weight was disem- 
reflects no small credit on the dockyard officials | barked; the last of the ammunition taken out ; 
and hands, who were one and all working desperately | spare engine gear, ammunition hoists, and two more 
to save the ship in the face of the now menacing | armour-plates followed it to Naples ; the compressed 
weather. They were immediately put into position | air scheme was hurried forward. And all this time 
—see Figs. 16 and 18, page 427—with their five steel | the divers were at work mining away the pivot of 
hawsers connecting them under the keel, and, pumped | the rock to which the San Giorgio was attached. 
half-full of air on September 2nd, raised the bows60cm., | At length the last couple of caissons were ready, 
while lowering the stern 40cm. The next day they | and one was immediately substituted for its damaged 
were pumped full, raised the ship yet more, and'fellow; the two aft pontoons gave place to four 














Fig. 13-THE SAN GIORGIO IN DRY DOCK 


enabled the divers to get at some unstopped leaks. 
The compressed air was furnished by the 40 horse- 
power electric compressor of the repairing ship 
Vulcano, and two electric compressors of 60 horse- 
power each and an air output of 10 cubic metres 
per minute, while two steam compressors of 30 and 
12 horse-power were prepared for future use. 

And now the second pair of large caissons had 
come from Castellamare, and on September 8th it 
was determined to make an attempt to get the San 


55-ton air cylinders, while three of the 75-ton floating 
cranes made preparations for lifting the vessel’s stern 
at the word of command—see Figs. 10 and 11, page 
425, and Fig. 19, page 427. The total lifting power on 


September 8th had been a little less than 2400 tons. | 
It was now only a little over 2500 tons; but the | 
| long ground swell of the night of September 15th had | 


completed the work of the divers. 
On the morning of that day the Sicilia again made 
fast with four tow ropes, each about 250m. long, 


Giorgio off—see Fig. 9, page 425. The two pairs of pon- | and consisting each of two lengths of 62 mm. chain 


toons already described were lashed under the brackets 


spliced between lengths of hemp rope of 50cm. 




















Fig. 14—FIRST PAIR OF CAISSONS 


amidships, and both forward and abaft of these 
a couple of caissons were put into position, while at 
the bows were placed three 55-ton air cylinders, 
two to starboard and one to port, and a couple of 
pontoons connected with slings under the stern 
completed the arrangements. The Dandolo, with 
her bits strengthened for the occasion, made the first 
attempt at towing, but broke her hawsers one after 
another, and it was found that one of the caissons 
leaked. The ship, it was estimated, with the water 
in her, weighed about 12,000 tons and displaced more 
than 9500 tons, while the lifting power was about 
1900 tons. The weight on the reef was calculated 


as not over 600 tons, and under the circumstances of 
the weather being threatening it was decided to try 
again next day with the Sicilia acting as tug. But 





circumference. The engines went ahead slowly and 
then full speed, while all stood silent. Then, of a 
sudden, a roar of triumph arose from the 1500 men 
who had been working thirty-four days and nights 
to give their ship back to the navy. The bonds of 
discipline were for a moment broken. The San 
Giorgio was free! 

She was towed the next day into Naples Arsenal, 
and the lifting appliances were cast loose, with the 
exception of the two caissons and three air cylinders 
forward and the four air cylinders aft. These were 
ballasted, so as to correct her trim before berthing 
her—see Fig. 12—and the dockyard gates closed on her 


—see Fig. 13—and opened again on March 21st toreturn | 


her to the sea—see Fig. 8—while the people of the 





her an object of personal affection, cheered from every 
available point of vantage, and the dockyard hands 
fired mortars, and from the high tower of the sailors’ 
church of Santa Maria di Carmine the bells pealed 
out over the harbour. 

The despatch with which the difficult repairs have 
been effected is due to the patriotism of the officia| 
staff down to the humblest workman, and credit jg 
also due to the materials and system of construction 
which has enabled the ship, though stranded on her 
midship section, to take the sea again with her back 
intact, notwithstanding that the distribution of hey 
weights changed frequently, owing to the lightening 
and the application of the caissons. 

The salvage, too, is a remarkable feat of engineering, 
It may be said that the accident occurred near 
large naval base ; that the operations were favoured 
with comparatively fine weather ; and that threo or 
four warships were always present to moor to wind. 
ward and give the San Giorgio their lee. But, on 
the other hand, it is the first time that the Italian 
navy has had to deal with a case of this description, 
and want of experience was only equalled by lack of 
the necessary plant. Yet the operations were con- 
ducted with decision, celerity, and method from the 
first. The organisation was minute, effective, and 
far-seeing; no practical means were neglected; 
exclusive reliance was not placed on any one of {hose 
means ; and a reserve of resources was always ready 
in case of need. 

Finally, the world’s attempts to salvage batile- 
|ships register few successes. The international 
black list gives us many abandoned; some saved, 
and not worth reparing ; and few, very few, recovered, 
like the San Giorgio, in a state in which she is now able, 
after comparatively little expense, to take up her 
| place again with her original efficiency unimpaired in 
the fighting line. 

The drawings, made on board the San Giorgio by 
General Valsecchi, are published, together with the 
photographs, by the kind permission of Adiniral 
Marringhi, of the Rivista Marittima, to whom | beg 
to tender my warmest thanks. as also to Admiral 
Cerri, of the Servizio Militare Scientifico Department 
of the Admiralty, for his courteous assistance. 





INSTITUTION OF MECHANICAL ENGINEERS. 





ALTHOUGH last Friday night's audience at the 
Institution of Mechanical Engineers was small, it was 
none the less appreciative and manifested great 
interest in the business set down for the evening. 
The occasion was the presentation of the tenth report 
to the Alloys Research Committee by Dr. Walter 
Rosenhain and Mr. 8. L. Archbutt, of the National 
Physical Laboratory at Teddington. Like its pre- 
decessors this report constitutes a bulky treatise, 
|rather than a “‘ paper”’ in the ordinary sense. Dr. 
| Rosenhain congratulated himself and the meeting 
| that it was of slenderer proportions than the ninth 
|report, which ran to something like 300 pages. 
| Nevertheless, it contains about 120 pages, embraces 
| 57 tables, and is illustrated with 14 half-tone plates 
| at the end and 37 diagrams in the body of the text. 
We do not conceive it to be our duty to reproduce 
| this report word for word and illustration for illus- 
| tration. It is generally admitted to contain much 
| of practical interest and importance, and to reveal 
the properties of some new alloys which seem to be 
most promising. No one, however, who really desires 
| to study the report in detail will have any difficulty 
| in acquiring a copy of it. We will, therefore, here 
| only summarise its main points, and will endeavour 
| to do so in such a manner as will permit an accurate 
|idea as to its nature and scope to be formed. Our 
decision to treat the report in this manner may in 
part be accounted for by the fact that for once the 
paper was vastly more interesting—or, perhaps we 


| had better say, Dr. Rosenhain’s manner of presenting 
| it—than the discussion which it provoked. 


It will be recalled that for some time past the 


| Alloys Research Committee has been devoting its 


attention to the general investigation of the alloys 
of copper and aluminium with various other metals 
as a third constituent, and that in the ninth report 
the third metal considered was manganese. The 


| next step which it was decided to take was to investi- 
| gate the alloys of copper and aluminium with zinc. 


These studies are proceeding at the present moment, 
and have not yet been completed. In the mean- 
while, however, the “base line” of these ternary 
alloys, namely, the binary alloys of aluminium with 
zine, has been investigated, and it is to the results 
obtained in this preliminary work that the tenth 
report refers. In an appendix to it, some results 
are given in connection with one particular ternary 
alloy as a foretaste, presumably, of what we may 
expect when the whole investigation is completed. 
As is well known the alloys of aluminium with 
zine have already been very considerably studied 
by different observers and certain of them, in par- 
ticular those containing less than 15 per cent. 0! 
zinc, have been fairly widely used in practice. For 
instance, it is quite common to add zinc to aluminiw 
for casting purposes, as by so doing the production 
of sound work is facilitated. On the other han, 
aluminium-zine alloys are commonly regarded := 


Marinella, to whom her enforced stay had rendered | possessing at least two undesirable properties ;_ the; 
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are said to be liable to rapid corrosion and to possess 
a tendency to crack in cooling. They are further 
frequently believed to be particularly weak in their 
resistance to shock and vibration. On these three 
points Dr. Rosenhain’s and Mr. Archbutt’s researches 
show a wide divergence from hitherto accepted beliefs. 
These experimenters have had no difficulty, they say, in 
avoiding cracked castings, there is no abnormal 
weakness as regards vibration and shock, and no 
excessive corrosion has been noticed. The latter 
result is probably to be accounted for by the fact 
that the investigators used pure zinc instead of the 
ordinary commercial material which finds its place 
in the ordinary commercial alloy. 

Before passing on to summarise the principal 
results of the investigation, we may here note one 
or two of the more outstanding features revealed 
in the research. First of all, attention should be 
paid to the very large effect produced on the mechani- 
cal properties of the alloys by working them hot. 
It is commonly and probably rightly held that the 
more work we spend in forging or hammering heated 
iron or steel the better does it become as regards its 
strength. This is not so with these Zn Al alloys. 
If the temperature at which the work is done be 
carefully regulated, the alloys dealt with in the 
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may here say that, generally speaking, the alloys cast 
well, the molten metal being fluid. The metal machines 
extremely well. It can be cut at high speeds without 
lubricant, and, as indicating its exceptional qualities 
in the lathe, the front of the table on the platform 
was festooned with a single cutting about 19ft. in 
length. Another point of practical importance 


worthy of mention lies in the fact that no great | 
difficulty has presumably been experienced in casting | 


an alloy with approximately a predetermined com- 
position. We find from a table in the report that 
the results of analysis have never indicated more than 
0-5 per cent. of departure from the intended com- 
position. 


We now come to the consideration of the mechani- 


cal strength of the alloys. Tensile tests on both 
sand and chill castings have been carried out, and the 


results are exhibited graphically in Figs. 1 and 2. 
These curves speak for themselves. The tensile 


strength curve of the sand castings has two maxima, 
one at a concentration of 50 per cent. of zine of 18-7 
tons per square inch, and one of 18-9 tons at about 
the percentage corresponding to the compound 
Al, Zn;. On the other hand, three maxima are 
observed in the curve for the chill eastings, namely, 
17-9 tons* at 30 per cent. of zinc, 21-6 tons at 50 per 





the specific tenacity of the two varieties practically 
by a common curve, at least as far as the 26 per cent, 
point. 

Compression tests on sand and chill -astings 
have also been carried out in the course of the re. 
search, and are briefly referred to in the report, 
We need only say that the compressive strength of 
the alloys is very approximately proportional to the 
tensile strength. The following figures will vive 
some idea of the resistance to compression which 
these alloys possess :—In the case of sand castinos 
the yield point of an alloy containing 16 per cent, 
of zine occurs at 13-78 tons per square inch, while 
the alloy containing 25 per cent. has a yield point 
at 17-9 tons, and that containing 55 per cent. one 
at 18-86, which figure is the maximum value. ‘ie 
maximum value of the yield point in compression 
for the chill castings also occurs at 55 per cent, 
concentration of zine, and is 22-96 tons. At 25 per 
cent. of zine the yield point is 14-8 tons, and at 
16 per cent. 8-86 tons. It follows, then, that || 
the alloys containing up to 40 per cent. of zinc are 
more satisfactory for compression-resisting purposes 
if cast in sand than if cast in chills; thus the corre. 
sponding condition for tenacity is reversed in the 
case of compression. 
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Fig. 1i—TENSILE TESTS ON SAND CASTINGS 


report can, indeed, be rolled out into bars or drawn 
into wire. 
of the material does not exhibit a continuous rise 
as the work spent on it is increased. Thus, if we 
take the alloy containing 25 per cent. of zinc, it is 
found that ‘a bar of this material l}in. in diameter 
has a tensile-strength of 274 tons. If we spend more 
work on it-and roll it down to jin. diameter the 
strength actually decreases to about 24? tons, while 
if the rolling be carried still farther until the bar is 
sin. diametér the strength falls to the neighbourhood 
of 24 tons’ per square inch. The second feature 
worthy of special note is the fact that unlike most 
non-ferrous alloys, those studied have a well-marked 
yield point. In the testing machine they give the 
sudden dropping of the beam which is so well known 
in the testing of steel specimens. A material having 
a gradual, indefinite yield is usually distrusted by 


engineers, and the fact that these alloys are not of | 
this class may mean much for their adoption in prac- | 
The third general point to which it is desirable | 


tice. 
to draw attention is the fact that the alloys con- 
taining from 15 to 25 per cent. are shown to be worthy 
of more attention and greater adoption than those 
now generally in use containing less than 15 per 
cent. of zine. All things considered the alloy con- 
taining 20 per cent.-of-zine-is beHeved to -be the-most 
generally useful of the whole binary series. The 
fourth observation which should be made relates to 
what is probably the most serious defect of this 
group of alloys ; their tensile strength is very sensitive 
to a rise of temperature Taking again the alloy 
containing 25 per cent. of zinc, which, as we have 
already said, has a strength of 27} tons at ordinary | 
temperature, we notice that at the boiling point of 
water the strength is only 18} tons, or a drop of 
nearly 33 per cent. The fall is even more marked 


But it is a curious fact that the strength | 
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cent., and 20-1 tons at 75 per cent. The report 
states that the accuracy of the yield point curves 
in these two figures is uncertain. If we superpose 
the two curves, we find that up to 35 per cent. of 
zinc the chill castings are stronger than those cast in 
sand, although round about 15-20 per cent. there 
is very little to choose between the two. 

In discussing these results, it must be remembered 
that the higher the percentage of zinc the greater 
is the specific gravity of the alloy. Hence, if light- 
ness is of consideration in a design, the material 
possessing the highest tensile strength, supposing 
all its other properties were equally suitable, need 
not necessarily be the most economical. This 
point is brought out in the paper, and to deal with 
it the authors propose the use of a new term, namely, 
“specific tenacity.” This quantity is taken as 
being proportional to the tensile strength and _ in- 
versely proportional to the specific gravity. In 
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Fig. 3—SPECIFIC GRAVITY CURVE 


exact terms, it is equal to the tensile strength in tons 
per square inch divided by the weight of a cubic 
inch in pounds. The resulting figure may be regarded 
as ‘‘ the breaking load of a bar of the material whose 


cross section is such as to make the weight of the bar 
one pound per inch length.” In Fig. 3 a curve is 
given connecting the percentage of zine with the 
specific gravity of the alloys. This curve may be 
taken as representing the specific gravity both of 
sand and chill castings, although it is perhaps worthy 
of note that up to 50 per cent. of zinc the chill castings 
are very slightly denser than the sand castings, | 
while above 50 per cent. the reverse is the case. 
Combining the results given in Figs. 1 and 2 with 
the information given in- Fig. 3, we get the 
curves shown in Fig. 4, where the “specific tenacity ”’ 
of sand and chill castings is set out against the per- | 
centage of zinc. It will be seen that the highest | 
value of the specific tenacity for the sand castings 
and for the chill castings occurs at the same con- | 
centration of zinc, namely, 26 per cent., the value 
for the former being 150-3 and for the latter 152. 
comprised aluminium of 99-63 per cent, purity, | If the difference in specific gravity between the sand 
supplied by the -British Aluminium Company, and | and chill castings is allowed for, we may represent 
zine of 99°98 per cent, purity, supplied by Bie John | ——_________- a ee 
Brunner. Various details as to the melting and cast- PP ended ny yao apy ale oy pene 3 tod the wrength at 0 per 
jng processes employed are given in the report, We 


in proportion as the temperature is increased. 

Coming now to a more detailed summary of the 
principal results, we will notice first of all the con- 
stitution of the alloys. Under this heading we 
need only state that the ‘“‘ useful” alloys all con- 
tain Jess than 40 per cent. of zinc. The constitution 
of these alloys is that of a simple homogeneous 
solid solution. Above 40 per cent. of zine the con- 
stitution of the alloys is very complex, and although 
the report dwells at some length on these alloys 
we will here dismiss them with two remarks. In 
the first place, it appears that the authors have 
discovered a definite compound, Al: Zns, correspond- 
ing to about 78 per cent. of zinc. Secondly, the alloys | 
containing more than 40 per cent. of zinc undergo 
decomposition accompanied by a vigorous evolution 
of heat at 256.deg. Cent. 

The materials used in the preparation of the alloys 
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Fig. 2- TENSILE TESTS ON CHILL CASTINGS 


Since they were aware of the fact that certain 
aluminium alloys are liable gradually to disintegrate, 
the authors undertook some ageing tests. Freshly 
made sand castings were tested in tension, and the 
results compared with those obtained ten or sixteen 
months later on similar specimens. It cannot be 
said that the results of the older specimens compare 
unfavourably with those derived from the newly 
made specimens. Indeed, in every case given in 
the paper the specimens which had been kept gave 
higher ultimate strengths and higher yield points 
than those tested immediately after casting. In 
a few instances, however, the percentage elongation 
of the old specimens was slightly less than that of 
the fresh specimens. 

So far we have been dealing with untreated cast 
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Fig. 4—SPECIFIC TENACITY OF CAST ALLOYS 


material. As is well known, certain qualities of gun- 
metal can, with care, be wrought by a smith with 
considerable improvement in the strength and other 
properties. So, too, the aluminium-zine alloys 
which form the subject of the report can also be 
wrought, and the results obtained as regards strength 
are very striking when compared with those of the 
unwrought material. The exact form of ‘“ working 

accorded to the alloys consisted of rolling them into 
bars, cold drawing them into smaller bars, rolling 
them into sheets, and drawing them into wire. It 


| was found possible to perform these operations on 


all alloys containing up to 26 per cent. of zine, pro- 
vided the temperature was regulated with care. 
The 30 per cent. alloy, and presumably all above it. 


‘could not be wrought, as it was found to develop 
| a large number of cracks 


As regards the cold draw- 
ing process, it should be stated that annealing had 
to be resorted to after a certain number of passcs 
had been made, 

Passing to the mechanical tests of these wrought 
materials, we will first refer to the tensile strengtli 
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of the alloys when rolled hot into bars ljin. in dia- 
metert. Duplicate tests, it is stated, revealed very 
close agreement in their results as regards tensile 
etrength, yield point, and elongation. The results 
are exhibited in Fig. 5. By comparing them with 
those shown in Figs. 1 and 2, the marked result 
of hot rolling the material is evident. Thus the hot- 
rolled 1}in. bar containing 26 per cent. of zine has a 
tenacity of 27.09 tons, as compared with 17.32 tons 
for the sand casting—Fig. 1—and 17.72 tons for the 
chill casting of Fig. 2. Thus hot rolling this particular 
alloy to this particular size has improved the strength 
something like 60 per cent. 

lf further work be spent on the bars by rolling 
them down to jin. diameter, the curves obtained are 
very similar in shape to those of Fig. 5. For the first 
few members of the series, covering, say, those alloys 
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Fig. 5-TENSILE TESTS ON i1jin. HOT-ROLLED BARS 
containing up to about 13 per cent. of zinc, the smaller 
bars give higher tenacities than the larger. But 
above this point the larger bars are superior in strength, 
so that the extra working spent on the smaller bars 
has actually deteriorated them. Much the same 
may be said of bars hot-rolled to }}in. and to jin. 
These results are in contrast with those obtained 
with the copper-aluminium alloys dealt with in the 
eighth and ninth report. For with an increased 
amount of working the older reports found an in- 
creased tenacity. 


As regards specific tenacity, the wrought alloys | 
Thus, taking the 26 per cent. | 


stand very high. 
alloy in the form of a hot-rolled l}in. bar, we find 
the specific tenacity given as 231. It is interesting 
to note that the corresponding figure for a mild steel 
having a tensile strength of 30 tons per square inch 
and a specific gravity of 7.85 is only 105.3, thus 
making the alloy, so far as its tensile strength and 
weight are alone concerned, equivalent to a steel 
of over 60 tons strength. The authors state that 
‘the only material whose specific tenacity is superior 
to that of the present [26 per cent. zinc] alloy is the 
aluminium - copper - manganese - magnesium — alloy 
known as Duralumin.’”’ On the other hand, the 
authors’ alloy requires no special thermal treatment 
to develop its full strength. 

The effect of working the alloys hot being so 
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Fig. 6 STRENGTH AND TEMPERATURE 


marked, it was decided to investigate whether it 
were really due to some deep-seated cause or whether 
it arose from the fact that the different sized bars 
were really incomparable. The latter circumstance 
might arise if the temperatures at which the bars 
were finished and other conditions were different, 
since some of the bars would then receive more 
“cold work ”’ than others. To investigate this point, 
the bars were annealed at 400 deg. Cent. for an hour. 
The general result is to show that annealing has a 
beneficial result and removes the ‘“ deterioration ” 
induced by excessive work. In fact, the more work 
a bar gets the stronger does it become, provided 
it be properly annealed afterwards. It is concluded 
therefore that the deterioration noticed in wrought 
bars of the alloy is a superficial effect removable 
by annealing, and that the true effect of working 
the material is to increase its strength. 

Some tests on the strength of wire and sheets 
formed from the different alloys may here be briefly 
referred to, Taking first the tests of the wire, we find 





| that the authors examined in this form the alloys 
containing 9, 11, 19, 25, and 26 per cent. of zinc. 
The wire had a diameter of 0.1285in., and was tested 
both cold drawn and annealed. In the hard drawn 
state the best results were obtained with the alloy 
containing 25 per cent. of zinc, which gave an ulti- 
mate stress of 26.94 tons per square inch and an 
elongation of 7 per cent. on 2in, After annealing 
at 400 deg. Cent., the wire containing 19 per cent. 
of zinc was the most satisfactory, its tenacity being 
21.10 tons and its elongation on 2in. 17.7 per cent. 
The tests on:sheets formed of the alloys were also 
performed both on cold rolled and the annealed 
material. The results are interesting, but less im- 
portant than some others which we have yet to mén- 
tion. We will therefore only say that the longitudinal 
strength of the sheets is greater than their trans- 
verse strength—usually, however, only by a small 
amount ; that in one instance the elongation is re- 
corded as zero, and in another as over 33 per cent., 
and that thinner sheets are stronger than thicker 
whether tested ‘as rolled.’ 

We now come to an important section of the report, 
namely, that dealing with the tensile strength of the 
wrought alloys at high temperatures. The alloys 
examined contained 9, 11, 13, 15, 17, 19, 20, 25, and 
26 per cent. of zinc. Those containing 20 and 26 per 
cent. were examined at all temperatures up to 600 deg. 
and 400 deg. Cent. respectively. The others were 
tested only to 200 deg. Cent. In every case the ulti- 
mate stress and the yield point were found to fall 
rapidly with an increase in the temperature, a rise 
even of 50 deg. being quite noticeable in this respect. 
A peculiarity of the results lies:in the fact that, while 
the rate of loss of tenacity varies with the different 
alloys, there is always one particular alloy which at 
any temperature loses a larger proportion of its 
strength ‘than the others. Thus at 100 deg. Cent. 
the alloy containing 17 per cent. of zine loses 52 per 
cent. of its strength, while all others lose a less per- 
centage. . At.200 deg. Cent. it is again the 17 per cent. 
alloy which loses the greatest percentage amount 
of strength, the figure in this case being 77 per cent. 
It is to be noticed that the influence of temperature 
on strength is much greater in the case of these alloys 
than in that of steel or even of bronze. The curve 
connecting strength and temperature for the 20 per 
cent. of zine alloy is given in Fig. 6. This- figure 
brings out a feature common to all the alloys at high 
temperatures, to wit, the great increase in the percent- 
age elongation. Thus for the 20 per cent. alloy. the 
| elongation is actually 130 per cent. at 595 deg. Cent. 








Fig. 7—FRACTURED SPECIMENS 


The peculiar fracture of the specimen at these tem- 
peratures may be judged from Fig. 7. The smooth 
conical domed shaped end resembling that of a pro- 
jectile suggests extreme ductility. Here, then, is 
the curious fact that these alloys, although extra- 
ordinarily ductile at high temperatures, are yet 
| too brittle to permit of their being rolled at any 
| temperature above 400 deg. Cent. Some forging 
| tests were undertaken, and from these it was learnt 
| that the alloys were incapable of withstanding sudden 
shocks at high temperatures, although they could 
sustain a gradually and steadily applied tension. 
| We may state that at 500 deg. Cent. some of the speci- 
|mens could be broken up into powder at the first 
| blow of the hammer. although at 400 deg. they would 
be quite malleable. 

The elastic limit and the elastic modulus of the 
different wrought alloys were examined with the 
aid of a Ewing extensometer. It was found that in 
general the elastic limit increased with the percentage 
of zine present, although the elastic modulus was 
practically constant at: about 9-6 x 106 pounds 
per square inch throughout the series. Autographic 
stress strain diagrams taken from 8in. specimens 
revealed the fact already referred to, namely, that 
the yield point is everywhere well marked and 
definite in these alloys. 

The torsion tests on the wrought alloys call for some 
brief notice. It was found that the maximum shear- 
ing stress rose steadily with the zine content. At 
9 per cent. of zinc the calculated maximum shearing 
stress was 10-32 tons per square inch, and at 25 per 
cent. of zine, 20-65 tons. It is curious to note that 
up to about 13 per cent. of zine the alloys are stronger 
in torsion than tension, while above this percentage 
the revers® holds true, 

Hardness tests were conducted both by the Brinell 
method and by means of the scleroscope. In general, 
the hardness increases with the percentage of zine 











+ The report does not state from what size these bars were rolled, 





present, For 5 percent, of zine the Brinel| hardness 











number is 36 and the scleroscope number 5-0. For 
25 per cent. of zinc the figures are 157 and 25-0 re- 
spectively. 

We have referred above to some compression 
tests carried out on sand and chill cast specimens. 
Similar tests on wrought material were also con- 
ducted. The general result of these seems to be 
that the collapsing stress and the yield point in com- 
pression are raised by working the material, although 
the reverse may hold good for the alloys containing 
the lesser quantities of zinc. 

Dynamic tests were carried out on the wrought 
alloys. These tests were effected on Dr. Stanton’s 
alternating stress machine, on an Izod machine, on 
an Arnold machine, and on an alternate bending impact 
machine. It is impossible to summarise this part 
of the report, and we must ask our readers to content 
themselves under this. heading with the statement 
that the alloys under Professor Arnold’s test are 
found to have a resistance varying from one-eighth 
to one-quarter of that of heat-treated best mild 
structural steel. It is important, however, to note 
that in the light of these dynamic tests in conjunc- 
tion with all the others, the authors have come to 
the conclusion that the alloy containing 20 per 
cent. of zinc is the most promising member of the 
series. 

An account of certain corrosion tests completes 
the main report. Cast specimens of the alloys were 
exposed to the sea water in Portsmouth Dockyard, 
and at intervals of three months were taken out, 
cleaned and weighed. Up to the last weighing re- 
corded in~the report the total time of immersion 
was 521 days. Looked at generally the results 
show that the sand castings lose less weight by corro- 
sion than the chill castings, and that the rate of 
corrosion is roughly an increasing function of the 
zine content. If an allowance is made for the 
difference in density, it appears that the sand castings 
of the aluminium-zine alloys corrode at a rate’ varying 
from one and a-half times that: of-naval brass to one 
and a-half times that of Muntz metal. The authors 
regard these corrosion tests only as preliminary, 
and are not satisfied with merely measuring the loss 
of weight as an indication of the amount of corrosion. 
They contemplate measuring the corrosion also by 
the. loss of strength.. Further, it is believed: that 
annealed specimens -will show much better results, 
and it is interesting to note that-such specimens are 
actually under test at the present moment. 

In an appendix to the report some preliminary 
particulars are given of a ternary alloy composed 
of 25 per cent. zinc, 3 per.cent. copper and 72 per 
cent. aluminium. Sand castings of this alloy have 
a strength of 18-25 tons per square inch in tension 
and chill castings a tenacity of 20-22 tons. With 
care this alloy can be rolled, but it cannot be drawn 
into wire. A fin. hot rolled bar has a yield stress 
of 27 tons per square inch, a tenacity of 31-7 tons 
and an elongation of 21 per cent. on lin. If this 
din. material be reduced by cold drawing down to 
#in., the yield stress and tenacity are raised to 
31-5 tons and 33-3 tons respectively, while the 
elongation is reduced to 13 per cent. The specific 
gravity in this state is such as to give a specific 
tenacity of 279, as compared with 231 for the best of 
the binary alloys. This ternary alloy is therefore 
equivalent, so far as its weight and tenacity are 
concerned, to a steel having a strength of 80 tons 
per square inch. It is somewhat inferior to the best 
of the binary alloys under the Arnold and Izod 
test, but is superior to them under the direct alter- 
nation stress test and the repeated bending impact 
test. In compression it has a yield point of 24-21 tons 
and a collapsing stress of 29-02 tons per square inch. 


As we have already indicated, the discussion on 
the report was of a very second-rate nature, so far 
at least as the elicitation of any new facts was con- 
cerned. Sir William White, who opened it, con- 
gratulated the authors on their work, and said that 
the Tenth Report would bear comparison with any of 
its predecessors. He commented on the growing 
repute of the microscope as an instrument of accurate 
study in metallurgy, and dwelt upon the potent 
differences which minute quantities of impurities 
or minute variations in the treatment of metals 
might have on their strength and other properties. 
He concluded by expressing his appreciation of the 
altered relationship which the scientific man bore 
to the practical man, and the practical man to the 
scientist. Sir Gerard Muntz spoke of some of the 
difficulties with which he, as a manufacturer of ailoys, 
had to contend, and stated that the paper shed 
much light on certain problems which he had pre- 
viously found insoluble. Professor A. K. Huntington 
spoke on the advisability of conducting the research 
into the strength of the alloys with chill cast specimens 
rather than sand castings. Mr. W. M. Morrison, 
of the British Aluminium Company, testified to the 
pleasure which his firm had had in assisting the 
experimenters, and stated that much valuable know- 
ledge had been acquired by the company during the 
course of the research. Mr. Henry Fowler, of the 
Midland Railway, having expressed his disagree- 
ment with Professor Huntington, suggested that the 
authors might submit samples of the metal to various 
people, particularly railway engineers, so that some 
authoritative practical experience might be gained 
with it, Sir William White again rose and asker 
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the authors if they had noticed any signs of local 
pitting or of galvanic action being set up in the course 
of their corrosion experiments. Mr. Leonard Arch- 
butt suggested that the alloys should be tested for 
corrosion in oils containing fatty acids and in hot 
water, as well as in sea water. Sir H. F. Donaldson 
gave an outline of some results which he had obtained 
with certain alloys, more or less approximating in 
composition to those used by the authors. 

This concluded the evening’s proceedings. Mr. 
Ellington, the President, intimated that the dis- 
cussion would be resumed at an adjourned meeting 
to be held on Friday, May 3rd, when it was hoped 
Dr. Arnold, of Sheffield, would open the debate. 

The annual dinner of the Institution was held on 
Thursday of last week at the Hotel Cecil, London. 
Mr. Ellington, the President, restored to health, 
occupied the chair, and presided over a gathering 
of about 240 members and guests. The speeches were 
somewhat dull, the brightest of them all being that 
of Sir George Reid, the High Commissioner 
Australia. “ The Empire,’ ‘*Our Guests,” 
‘The Institution ** were the toasts. 


and 


NEW COAL LOADING APPLIANCE AT 
SUNDERLAND DOCKS. 


A coat loading appliance of a novel description has 
recently been installed by the River Wear Commissioners, 
the Port of Sunderland Authority. 
of this appliance is to deal with Wallsend or house coal, 
which is of a softer and more friable nature than steam or 


gas coal, in such a manner as to cause the minimum of | 


breakage. The house coal trade with Sunderland is carried 
on for the most part by small coasting steamers and by 
ships carrying from 250 to 1500 tons dead weight. An 
appliance which is flexible enough to meet the many varia- 
tions in sizes and dispositions of hatches is thus necessary. 
‘The standard wagons in which the house coal is carried by 
the North-Eastern Railway on its northern division are of 
104 tons capacity. These wagons have hopper or bottom 
doors, but some of the larger Durham collieries have 
private wagons of the same description which are capable 
of carrying 12 tons. 

In designing the new coal loading appliance it was 
decided by the Commissioners’ Chief Engineer, Mr. Wm. 


Simpson, M. Inst. C.E., to deal with these wagons bodily, | 
and to lower them by gravity right down to the ship’s | 


hold, and to discharge them there. By this method the 
coal undergoes no handling from the time it leaves the 
colliery until it is on board ship, and there is a minimum of 
breakage. 
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The coal is delivered for shipment at Hudson Docks by 
the North-Eastern Railway, and is taken from the latter's 
high level standage by the Commissioners to the various 
coal staiths at the docks. Owing to the value of space in 
Hudson Docks the site chosen for the new appliance was 
that originally occupied by two disused coal staiths Nos. 9 
and 10, which were of the jetty type. To enable vessels 
to lie clear of the adjacent coal staiths part of an old jetty 
was removed, which left the necessary recess. This work 
was accomplished by removing the old masonry quays 
down to low-water level in the dock by means of a 

| 3-ton steam derrick crane placed on the jetty, assisted by 
floating cranes from the dock, and dredging away the 
remainder bodily by the Commissioners’ powerful rock 

| dredger Wear. At the same time the dock bottom, which 
consists of magnesium limestone rock, was deepened by 
the Wear over the site of the new quay to a depth of 18ft., 
and also over the area within the recessed dock to an addi- 
tional depth of 5ft. This work was accomplished without 
blasting or breaking up the rock before dredging. At the 
end of the jetty thus removed a new deep water quay was 
constructed, with 26ft. at high water of spring tides, or 
23ft. at ordinary dock water level, and on it the new coal 

| loading appliance has been erected. 

The design of the coal drop, which is peculiar, is well 

| shown in the accompanying engravings, and in those on 
page 434. 

The swinging arms are of built steel, and consist of a top 
and bottom flange and single web, stiffened at intervals 
with T bars. The steel is Siemens-Martin acid, with a 

| tensile strength of 28 tons to 32 tons and extension of 
20 per cent. in 8in. Each swinging arm is divided into a 
long and short arm, roughly 2 to 1, by a main trunnion 
shaft of Siemens-Martin mild steel, rigidly keyed into cast 
steel bosses on the webs, and the trunnions are carried in 


pedestals with steel bolts. The long arms are connected 
together at the top end by a mild steel shaft, carried in cast 


steel bushed bosses, and from this shaft the wagon cradle | 
also provided at the end of the cradle. 


| is suspended. The short arms are provided with steel 
| toothed quadrants into which gearing driven by an electric 

motor meshes. They are also of such design as to form 
| the kentledge or back balance box. The top sides are 
| braced together with channel bars, and the bottom of the 
| kentledge box is stiffened with rolled steel joists round 
| which the concrete kentledge, 40 tons in weight, is formed, 
| This kentledge is reinforced with steel rods laid crosswise 
| to the joists, and was formed within timber moulds after 
| the arms had been erected upright. The swinging arms 
| were erected in position from the dock by one of the Com- 
| missioners’ floating cranes. 

The wagon cradle is built of steel and is designed to 
carry a total placed load of 20 tons. 
and rigidly keyed to, the steel shaft placed in the end of the 
swinging arms. This shaft is free to move in cast steel 
bearings on the webs of the swinging arms, so that when 
| they are in motion the cradle always remains horizontal, 





cast steel bearings anchored down to reinforced concrete | ; 
| wagon cradle hard against the cradle girder of the fixe:| 
| work, and thus prevents displacement of the cradle itsel! 


BEARINGS OF SWINGING ARMS 


or, more correctly, at a fixed inclination of 1 in 30. When 
the cradle has been lowered to the ship’s hold one end ot 
the double compartment wagon is usually discharged at a 
time, thus throwing the cradle out of balance to the extent 
of about 5 or 6 tons. To maintain the cradle at the fixed 
inclination when out of balance an automatic control gear 
consisiting of parallel bars is used, so that no matter what 
part of the load is discharged the cradle remains at the 
normal inclination. The centre of the cradle is occupied 
by a light steel hopper, contracted at the bottom to a width 
of 6ft. by 3ft. This is necessary on account of the varying 
sizes of hatches of vessels. If it be desired still further to 
contract the hopper opening to deal with very small 
hatches, or to deliver the bunker coals to the usual con 

tracted openings, side flaps can be let down until the hopper 
opening is 3ft. by 3ft. The side flaps are also used for 
trimming cargo, any single one being let down so as to 
give the coal an initial impulse in the required direction 
They are also used, if necessary, to correct the list of « 
small vessel when loading. A timber platform is provided 
on each side of the cradle for an operator or ** teemer, 

whose duty it is to go down on the cradle with the wagon 
and strike open the wagon doors when over the ship's 
hatch. 

The wagons are automatically run on to the cradle hy 
the impulse of gravity, and are automatically run off |) 
gravity down the | in 30 inclination. When run on to the 
cradle automatic wagon locks, one on each rail, prevent « 
wagon from running back. These locks are operated })\ 
means of the leading wheels of the wagon pressing « 
treadle and actuating a set of levers, which latter place the 
locking bolts into position behind the front wheels. Thi 
surplus momentum of the wagon as it comes on to the 
cradle is taken by two spring stops, which come in contact 
with the leading axle. When the wagon axle presses upo!! 
the stops, the reaction of the volute springs forces th 


Two dead rail stops ar 
To liberate thi 
empty wagon there are two pedals, one on each side of th 
platform, which, when pressed down, operate the with 


and strain on the cradle locks. 


| drawing levers of the wagon locks, and the wagon auto 


matically runs off the cradle to the “‘ empties ”’ siding. 
The cradle is locked when in its normal position by mean 
of two large steel bolts, which are moved by a hand leve! 


| The locking bolts are housed in the fixed rails of the deck 


It is suspended from, | 





through a steel fork bolted to the wagon cradle rails 
When in position the cradle rests upon a timber beam cai 
ried by the fixed cradle girder. The meeting face is bevelled 
so that when the cradle lock is withdrawn the cradle move 
freely outwards and downwards with the loaded wagon. 
Under ordinary conditions of working no machinery) 
is used to operate the swinging arms, as the back balance 
or kentledge is so arranged that a loaded wagon will 


| descend by its own weight, and when empty the wagon 1s 


returned to the top position by the back balance. In this 
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respect the working of the coal drop is highly economical, 
as the whole of the work is done by gravity. The move- 
ments of the swinging arms under gravity are controlled 
by a powerful post brake, 10ft. diameter, which is operated 
by a lever at the high level, and overlooking the water. 
The brakesman has a full view of the whole process of 
loading, but to enable full control to be exercised in times 
of darkness, an indicator is placed in the control cabin. 
It consists of a pointer and a rough dial, on the latter of 
which chalk marks can be made. The movement of 
the pointer is controlled by a small wire rope wound round 











STEELWORK FOR HIGH-LEVEL RAILWAY 


the trunnion shaft. When a vessel is being loaded, the 
cradle and wagon are lowered carefully on the brake until 
the proper position over, or in, the hold has been reached. 
A chalk mark is then made on the dial opposite the pointer, 
and as fluctuations in the level of the ship take place, due 
to loading and movement of tide, a new mark is from time 
to time placed opposite the pointer, and the old one rubbed 
out. 

In case of failure of the main brake an automatic emer- 
gency brake is fitted. The drum of this is 7ft. in diameter, 
and it is fitted with a lagged brake strap, which is held off 


the drum by a suspended brake lever loaded with a weight. | 


A tappet rod, with an adjustable tappet, is operated from 
an extension of the trunnion shaft, so that the emergency 
brake can be released at any fixed point in the revolution 


of the swinging arms by the tappet tripping the lever hook, | 
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BUNKERING SHOOT IN POSITION 


which suspends the weight on the brake lever. It is set, 
however, at a limit which is calculated to stop the down- 
ward movement of the swinging arms before they have 
reached a horizontal position. In order to modify the 
sudden arrestment of the swinging arms and cradle, a dash 
pot is attached to the brake lever, and the full power of the 


emergency brake is thus gradually applied in a short space | 


of time. 

There are certain conditions under which the coal load- 
ing appliance is used which call for motive power to assist 
gravity in operating the swinging arms. For instance, 


sometimes when a ship’s hold is being finished off a half, 
or less, of a wagon load is required to complete it. In that 
case the wagon with part load not required has to be brought 
| back to the top position, and as the back balance is only 
| arranged to recover an empty wagon, auxiliary power is 
| necessary to do the extra lifting. Another case is when a 
| fully loaded wagon is lowered, and it is found that the 
| wagon doors cannot be opened, or that the coal has be- 
come frozen in the wagon. The whole load then of about 
| 20 tons has to be lifted to the top, so that the wagon may 
be disposed of into the ‘‘ empties” siding. The auxiliary 
power is applied in the form of a 10 brake horse-power 
British Westinghouse electric motor, which operates, 
through a fast and slow speed gearing, the driving pinions 
|and toothed racks at the rear end of the swinging arms. 
| The fast speed gear can lift a half-loaded 12-ton wagon 
| from the horizontal to the rail level at the top in 1} 
minutes, and the slow speed gear a fully loaded 12-ton 
| wagon in 3 minutes. As in actual working the swinging 
| arms are never so low as to be horizontal, the usual speeds 
| of lifting are 1} minutes for a half and 2} minutes for a 
| fully loaded wagon. The gearing is thrown in and out of 
| contact with the swinging arms by a hand clutch, and slip 








when the cradle comes to rest, should the electric cut-out 
switch fail to act. The motor is fitted with a solenoid 
brake, which is capable of sustaining the fully loaded 
wagon at any point in the revolution of the swinging arms. 
Should the electric current fail when the motor is in use, 
the solenoid brake automatically comes into operation 
as an emergency brake. The motor is operated from the 
control cabin on the high level, where the operator has a 
full view of the wagon cradle. This cabin contains the 
main switches, resistances, fuses, and controllers, and a 







4as/ and s/ow 


wheels are provided to absorb the power of the motor 


of the derrick and the derrrick itself swung back below 
the fixed deck, where it rests on stops. The bunkering 
apparatus is thus out of the way of vessels when loading 
cargo by wagon cradle in the usual way. 

In the case of a high ship the derrick is only lowered sufti- 
ciently far to enable the hopper to be placed directly 
below that of the wagon cradle. The wagons are then dis- 
charged direct from the cradle into the bunkering hopper 
without moving the cradle from its fixed position. 1) 
dealing with low ships, on the other hand, the derrick js 
lowered and the hopper and shoot run out and set to the 
required angle over the bunker hatch. The wagon is then 
run on to the cradle, which is lowered until it is over the 
bunkering hopper, when the contents are let go. The 
bunkering appliance is also useful in dealing with awk- 
wardly placed small hatches in sailing ships, when the 
wagon cradle cannot be lowered sufficiently far for the 
spars and rigging. The bunkering derrick and hopper 
are worked from the control cabin on the high level, s0 
that the movements are in full view of the operator. 

In loading a vessel the wagons are detached one by on 
from the coal train, which is standing on a 1 in 100 
incline leading to the coal loading appliance. A loaded 
wagon thus detached runs down immediately on to th 
quicker gradients of 1 in 50 and 1 in 25. The impetus 
thus given causes it to mount the 1 in 30 gradient leadiny 
on to the wagon cradle, where it is automatically locked, 
as already explained. A brakesman accompanies thy 
wagon, and, if there be indication that the momentun 
acquired is likely to be greatly in excess of what is necessary 
to place it gently on the wagon cradle, the speed is reduced 
by the hand brake. This precaution is necessary, as a wagon 
in good condition, with oil axle-boxes, runs exceeding], 
easily, while a wagon in indifferent condition spends it; 
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| MACHINERY FOR OPERATING SWINGING ARM AND BUNKERING SHOOT 


duplicate indicator for recording the position of the cradle 
| when operated by electric power. The electric current 
|is three-phase, 50 periods, 230 volts, supplied by the 

Sunderland Corporation, and is taken from the sub-station 
at the docks. 

Owing to the largely different deck arrangements of 
vessels loading, it is not always that they can take bunker 
coals by using the wagon cradle directly. 

To meet the needs of bunkering a special appliance has 
been installed. This consists of a steel derrick carrying an 
adjustable hopper and shoot which can be set to any angle. 
The derrick is raised and lowered by a 10 brake horse- 
| power electric motor working a winch barrel through the 

gearing. The train is thrown into gear with the barrel 
| by a hand clutch. The hopper and spout are of light- 
| built steel, and can be raised or lowered on the derrick 
| by means of two screws operated by a 3 brake horse-power 
| British Westinghouse electric motor fixed in the lower part 
| of the derrick. Hand gear is also provided in case of break- 
| down of the motor. The bunkering hopper can be tilted 
| to any angle by means of a narrow drum fixed at each side 

and pivoted in the derrick. It is controlled by light 
| chains leading to a small hand winch on the quay, and is 
locked in position by bolts at each side, which are shot into 

pitch holes, provided in the sides of thedrums. The locking 
| and unlocking of the hopper is done by a hand lever fixed 
on the quay near the derrick. which rotates a vertical 
shaft on each side of the derrick through a small angle 
| sufficient to draw the locking pins clear of the drums when 
| it is desired to tilt the hopper, and to send them home 
| when locking in position. 

The wagon cradle and bunkering hopper are so arranged 
in relation to each other that for any position, up to the 
horizontal, of-the derrick the centres of the cradle and bun- 
| kering hopper are over, or almost over, each other. When 
| not in use, the hopper is folded vertically between the arms 


momentum mostly in running up the | in 30 gradient to 
the wagon cradle. The spring wagon stops and the dead 
rail stops on the cradle alluded to above are arranged as 
safeguards against miscalculations in running on. Two 
operators or ‘‘ teemers ’’ stand on the cradle, one on each 
side, and a brakesman at the main brake and cradle lock 
levers, As soon as the wagon has automatically locked 
itself, the cradle lock is withdrawn and the wagon descends 
on the swinging arms by gravity and under control of the 
main brake to the vessel. Immediately it stops, the 
“teemers”’ let go two doors of the front compartment, 
and then, without a pause, the rear doors. The moment 
the wagon is free of coal, the main brake is released, and 
the empty wagon comes up quickly by gravity to the top, 
landing on the fixed cradle girder rest when the cradle lock 
is immediately shot. Almost simultaneously with this 
operation the empty wagon is released by the “‘ teemers ~ 
pressing on the pedals on each side, and the wagon then 
runs off automatically to the “‘ empties” siding. As soon 
as the empty wagon has cleared the loaded lines, another 
loaded wagon is detached, and the operation repeated. 

The new coal loading appliance has been designed and 
carried out by Mr. William Simpson, M. Inst. C.E., chief 
engineer to the River Wear Commissioners, the moving 
parts and machinery being made and erected by Cowans, 
Sheldon and Co., Limited, Carlisle. It has been at work 
since September last, and with a self-trimming steamer 
loading has been done at the rate of one 10}-ton wagon 
every minute. The average speed of loading, however, 
is a little over 500 tons per hour. The coal, we understand, 
is exceedingly well preserved from breakage. 

The illustrations which we are enabled to give speak for 
themselves, and require no special explanation. 
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RAILWAY MATTERS. 


‘ue general manager of the Grand Trunk Pacific 
Railway states that 6000 men will be required on the 
prairie sections of that railway this summer. Part of 
the constructional programme is the laying of tracks 
on 610 miles of line which have been awaiting the arrival 
The erection of stations also figures large in 

Last year the company put up 105 new 





of steel. 
the work. 


stations. 


Tur Victorian Railway Commissioners have decided 
upon & comprehensive scheme for the construction of 
locomotives and rolling stock for the purpose of improving 
the service on country lines. The Commissioners intend 
constructing 210 locomotives, at the rate of 70 per annum, 
during the next three years, and all are to be of Australian 
manufacture. The total output during the two years 
ending December 3lst, 1912, will be approximately 86 
engines—excluding, of course, the 40 imported from 
England and America, the parts of which are assembled 
by Victorian workmen. 


One of our contemporaries reports that an invention 
designed to meet the shortcomings of the present inade- 
quate life-saving apparatus connected with tramway 
cars is shortly to be placed upon the market. The invention 
is calculated to deposit any object above 2ft. in height 
in a sitting position in a cradle the instant the object 
touches the car. In addition to this, anything not measur- 
ing so much in its perpendicular line will be clutched and 
securely held by means of a sweeper-like arrangement 
until the car can be brought to a standstill. The appliance 
consists of a buffer, sweeper, and signaller, and is really 





very simple in design. 


THe use of speed indicators on locomotive engines, | 
states the Railway Gazette, is much more general in other 
parts of the world than in England. Our contemporary 
maintains that they should be so designed as to record 
not cnly the length of all stoppages but the backward 
running as well as the forward; they should take their 
speed either off the rail or off the tire of a non-driving 
wheel. The records made by these instruments would | 
be found invaluable in the case of many accidents ; they | 
might even help to fix the blame where any damage was 
due to shunting operations, and indeed in other cases. 
That their use, when once it has been well established, 
does not interfere with the regularity of running has been 
conclusively proved, for not only is the work of the engine 
recorded but also the delays at stations, so that when 
the instruments are fitted on the engine it puts every- 
one on the alert, as there is no possibility of that | 
bandying about of excuses between the locomotive 
and the traffic men which is so irritating and so unsatis- 
factory. 


A LENGTHY discussion took place at the last meeting 
of the Glasgow Town Council on a proposal to give the 
general manager power to replace 100 of the converted 
horse cars still in the service of the department by a 
similar number of cars of the latest type such as are at 
present under construction at the departmental works 
at Coplawhill. The main points raised were the sugges- 
tions that double bogies should be introduced, and that 
the cars should be made half as long again as at present, 
so as to diminish oscillation on the double-decked type 
of cars and permit of a larger carrying capacity during 
the busier hours. It was argued in opposition that the 
double bogie had been tried on the early cars, but had 
been discarded, while to lengthen the cars would mean 
the tearing up and relaying of considerable lengths of 
rails at some of the more acute-angled street corners. 
The original proposal was adopted. It is understood 
that in the new cars few new features are being introduced, 
the main point being an increased wheel base and a 
lengthened truck to reduce oscillation. 


THE apparent ease with which American railways can 
change and modify their electrical systems is certainly 
noteworthy. According to the Electrician, Mr. W. S. 
Murray, who is well known in connection with the pioneer 
single-phase installation of the New Haven Railroad, 
mentioned that his company is considering changing 
its system from 11,000 volts two-wire to 22,000 volts 
three-wire, using the track as the neutral of the three- 
wire system. Some idea of the rate at which this company 
is converting its lines to electric working is given by the 
statement that whereas in the present year 114 miles of 
electrical track will be in operation, next year will find 
this company working no less than 552 miles electrically. 
The continuous-current system of the New York Central 
and Hudson River Railroad also appears to be making 
good progress, for by the end of the present year 51 miles 
of single track will be added, bringing the total mileage 
to 233; whilst an interesting innovation will be a bi-polar 
eight-motor locomotive. It is worth noting that during 
its five years’ experience this company has not had to 
record a single delay due to trouble with the power generat- 
ing system. 


_DEALING with the railways of the country, “‘ The Japan 
Year-book ” states that the gauge is 3ft. 6in., that having 
heen adopted when the first railway in Japan was laid. 
In speed and carrying capacity Japanese railways are 
much behind those in Europe and America. As yet, 
with the exception of the Tokaido line, most of the lines 
are single track. On the Sanyo, Nippon and a few 
other lines, however, partial doubling has either been 
effected or is in course of completion. A far more ambitious 
project is the proposed programme announced by the 
Government in November, 1910, of reconstructing, with 
the consent of the Diet, the trunk lines from Tokyo to 
Shimonoseki, 800 miles, on the broad gauge plan, at the 
estimated outlay of 220,029,100 yen, spread over twelve 
years. The improvement which the existing narrew- 
xauge line requires for keeping the service in touch with 
the progress of the country is estimated to total 
269,644,190 yen, or a little over £20,000,000. The expense 
Is to be met by temporary appropriation from the Treasury 
and postal deposits, and by means of special railway 
notes. The reconstruction plan, however, was in- 





definitely postponed from financial considerations by the 
second Saionji Ministry. 


NOTES AND MEMORANDA. 


Ir an alternating current of complex wave form be passed | 
through a condenser (K) and the primary coil of a mutual 
inductance (M) in series with it, any other circuit connected 
across the condenser and the secondary coil—in series— 
will receive no component of the current of frequency » 
if wMK=1, where »=22n. This arrangement 
affords a means of totally suppressing the fundamental 
or any single harmonic in a complex wave form. 





In an article in the Electrician on the ‘‘ Commercial 
Testing of Three-phase Induction Motors,’ Messrs. 
A. J. Makower and P. A. Mossay give results of measure- 
ments showing the extent to which the figures obtained 
for the power-factor, resistance, reactance, and efficiency 
of three-phase induction motors vary with the method of 
testing and with the method of calculating from test 
results. In order to avoid misunderstandings it is sug- 
gested that a standard method of testing and of calculating 
should be adopted. i 


Tests made at the Royal Laboratory at Gross-Lichter- 
felde-West, to determine how repeated melting, heating 
and cooling affect the chemical constituency and mechani- 
cal properties of bearing-metal alloys, show that repeated 
melting does not make substantial changes in the chemical 
composition of white metal. The percentage of copper 
in the alloy increases by about 0-2 of 1 per cent. for each 
melting, but the ratio of tin and antimony remains the 
same, although the absolute percentage of these metals 
in the alloys decreased by about 1-4 per cent. after five 
meltings. It was further found that when white metal 
is heated and then cooled, its mechanical strength is 
favourably affected by rapid cooling, and decreased by slow 
cooling ; slowly cooled metal is about 10 per cent. weaker. 





Tue Electrical World gives an account of a new instru- 
ment which is a combination of a maximum demand 
indicator and an ordinary watt-hour meter. It has four 
meter dials, while in addition there is a large centrally- 
pivoted pointer which indicates the maximum demand, 
during a half-hour interval, on the circumference of the 
dial plate. This latter motion is worked from the gearing 
through a leaf spring, and is controlled by a solenoid 
which is energised from the line by a small contact-making 
motor. This solenoid sets the driving element to zero 
at the end of each thirty-minute interval, and having 
done so its core descends, thus furnishing the power 
necessary to drive the entire register movement, the meter 
acting only as an escapement and regulating the speed of 
falling= 

ACCORDING to the Electrical Review, the General Elec- 
tric Company has re-erected in the centre of a park plot 


| in its grounds at Schenectady, N.Y., the first 5000-kilo- 


watt Curtis steam turbine erected in the Fisk-street 
station of the Commonwealth Edison Company at Chicago. 
It is to serve as a.memorial to the rapid development of 
the steam turbine unit applied to central station 
This turbine was erected in the Fisk-street 


service. 
station eight years ago, being put in operation October 
2nd, 1903, and remained in continuous service until 


May 29th, 1909. It was specified in the contract by 
President Insull when this unit was replaced, that it should 
be set up as a monument to commemorate the great step 
in engineering which its installation marked. A bronze 
tablet detailing its history has been placed on the turbine. 


THE sludge of lead peroxide and sulphate which collects 
in course of years in storage batteries has a value in view 
of its lead content; but, according to the Zeitschrift fiir 
Electrochemie, its transport to lead smelteries has been 
costly and difficult on account of the associated acid. 
Washing and pressing are out of the question mainly 
on account of the extremely fine state of division of the 
peroxide. According to a German patent—No. 236,343 
—these difficulties are overcome by mixing the sludge 
with slaked lime. The resulting mixture quickly sets 
to a firm cake. An alternative plan is to mix the sludge 
with the sulphite liquor from sulphite cellulose. works, 
the lead peroxide being thus reduced to lead. sulphate. 
Molasses may also be used for the reduction of the peroxide. 
In all these reactions so much heat is set free that much 
of the water is evaporated. 

METAL cutting by means of the oxy-acetylene blow- 
pipe has become associated in the minds of many people 
with the safe-opening operations of the scientific burglar, 
but as a labour-saving device for the workshop the method 
is continually meeting with new developments. A corre- 
spondent of the Gas Journal says that, having occasion 
to cut out the furnace tube from an old Cornish boiler, 
the maker of the boiler asked £25 for the job, but it was 
eventually satisfactorily done by another firm, using a 
blow-pipe, for £6 12s. On another occasion the same 
writer cut fourteen sections off the backstay of a retort 
setting for 33s., while the drilling off of only one section 
by hand cost 21s. Although acetylene has been mostly 
used hitherto in conjunction with oxygen, ordinary coal 
gas is claimed to be practically as effective, and this is, 
of course, a great advantage in any workshop where 
coal gas is laid on. 

In a lecture before the Society of Engineers and Metal- 
lurgists on the economy of gas power over steam, Mr. 
Alan Chorlton claimed that so completely satisfactory 
and reliable had the gas engine now become that every 
day saw its application extended to duties so difficult and 
onerous that only a few years ago they would have been 
thought impossible of achievement. The invention of 
the producer, its progress and improvement to date had, 
of course, extended the field of the gas engine enormously. 
Mechanical and thermal efficiencies had steadily increased 
in recent years, and the reliability of the gas engine had 
been brought up to the standard of the one-time omni- 
potent steam engine. A waste gas that was at present 
receiving more attention even than that from blast fur- 
naces was that which was obtained from the by-product 
coke ovens. These ovens were now at work or being laid 
down in considerable numbers in this country, but even 
in this matter we were far behind the expansion that was 
taking place in Germany. Such was this expansion that, 
with the typical German ability of working together, 
the coke-oven owners were now selling large quantities 
of waste gas from these ovens for illuminating purposes 
in the adjacent towns. In this country the only place 
where such illumination was carried out was Little Hulton. 


MISCELLANEA. 


A 70-ToN Bucyrus steam shovel, used on the Panama 
| Canal excavation work, recently loaded 2900 cubic yards 
of material in a working day of eight hours, states the 
Canal Record. During this time a delay of 1 hour 50 min. 
was incurred by waiting for cars. This is the best record 
yet made by a 70-ton shovel since the work was begun 
by the United States. 

WE learn that a contract for the first 4000 of the 10,000 
alternating-current enclosed flame are lamps required 
for street lighting in Chicago has been awarded. The 
lamps are adapted to be connected 100 in series, and to 
take a current of 10 ampéres at 60 cycles, with 60 volts 
across the lamp terminals. The watts consumed per 
lamp are 460, and the electrical efficiency is 90 per cent. 
With yellow light electrodes and clear globes the mean 
lower hemispherical candle-power is 2200, and at 45 deg. 
2500. The upper electrodes are 14in. long by 0-875in. 
diameter, and the lower electrodes 5-875in. long and the 
same diameter. The lamps will run 90 to 100 hours per 
trim, and the cost per lamp complete is about £6 10s. 





THE copper cutting implements of the Tarascans found 
in the Balsas River ruins in Guerrero are so hard that they 
would turn the edge of a modern knife, and it has been 
claimed that these people, along with the Aztecs and 
Toltecs, possessed the secret of tempering copper. On 
the other hand, copper knives and axes found at Atcopot- 
zalco are so soft that they can be cut with an ordinary 
pocket-knife, although analysis showed that these copper 
implements were of the same composition in all three 
localities. as the copper ores found therein. The blades 
from Guerrero, which are hard and apparently tempered, 
were made from the natural ore alloyed with nickel and 
cobalt, thus making the smelted alloy approach steel 
in hardness. ‘Thus, the natural product gave an alloy 
of great hardness when heated and sharpened, whilst 
the other ores of practically pure copper, when smelted, 
resulted in implements which were soft and inferior in 
cutting value. Therefore, many archeologists of Mexico 
deny that these people possessed the secret of tempering 
copper, the sharp cutting copper implements being the 
result of Nature’s handiwork. 

As the characteristics of the battleships of the Centurion 
class are somewhat similar to those of the Orion class, 
it is thought that possibly the same excessive rolling in 
a heavy seaway might be experienced as was recently 
felt in the Orion; hence attention is now being directed 

| to providing additions to the equipment of these vessels 
| to counteract this tendency. The King George V. and 
Centurion not having been too far advanced, there was 
a choice between fitting enlarged bilge keels similar to 
those added to the Orion, and anti-rolling hydro-pneu- 
matic tanks of new design which have proved effective 
in certain modern. ships of the mercantile marine. We 
understand that the latter course has been decided upon. 
These tanks are not exactly a new feature in the British 
Navy, as in the early eighties the turret ship Inflexible 
was similarly fitted, but owing to faulty design the device 
proved worse than useless, and was discarded in that 
ship and not repeated in later vessels. The new tank, 
however, owing to its efficient system of balancing valves, 
is said to be very effective in its action, and owing to the 
increased dimensions of the Centurion class the objection 
urged against its use, namely, that of seriously encroaching 
on available space, can be overcome. 

Ir is reported that almost any application of electricity 
finds a ready welcome in Russia. Writing in the columns 
of a contemporary, a Russian correspondent says :— 
As an industr.al country she may be said to have come 
into prominence with the advent of industrial electricity, 
and a study of the country will show that whereas the 
application of coal gas is on a very limited scale indeed, 
the number of electrical stations, both for lighting and 
power, east, west, north and south, can be counted in 
hundreds. A very large proportion of these are public 
property, although many of them belong to private indi- 
viduals, and the foreigner’s share of these is remarkably 
large. It is astonishing to read the large number and 
importance of electrical concessions, principally for and 
including tramway exploitation, that are held by Belgians, 
who are said by some patriotic Russians to hold the Russian 
tramway industry, with a few notable exceptions, prac- 
tically under their control. Without. referring to the 
already well-established telegraph system by wire, there 
is a remarkable tendency to extend the telephone system 
all over the country, mostly under the control of public 
authority. Although electricity is so largely used in the 
direction indicated above, it is not so firmly established 
as a source of power for factories. It is, however, more 
widely applied amongst the mines than is generally 
imagined. 

Tue following story has been taken from the columns 
of Electrical Engineering, and is said to have been sent by 
a correspondent in Australia :—There is a little town of 
2000 people away back in the bush of New South Wales, 
which can boast of an antiquated electrical light station, 
under the charge of a “* chief electrical engineer,” appointed 
by the aldermen of the district, and simultaneously per- 
forming the duties of stoker, wireman, and engine driver. 
He is also the leading and only electrical contractor in 
the town, and for some years past has reaped a very 
handsome income by selling metal filament lamps to the 
farmers and other consumers at about 6s. each. It 
happened not long ago that one of the farmers came to 
town, and was very much struck at the ridiculously low 
price for which he could obtain metal filament lamps in 
the city, and on his advice the enterprising concern from 
which he obtained his lamps sent a traveller up to his 
town, and, in the absence of the previously mentioned 
| * chief electrical engineer,” disposed of some few hundred 
lamps at the ordinary selling price. When our friend 
returned to his official duties, he realised that the sale of 
his expensive lamps had been considerably handicapped. 
But he was previously a marine engineer, and we all 
know that marine engineers are not to be easily cornered. 
The same evening, therefore, he thought it advisable to 
boost up his voltage, until every lamp in the town popped 
off. The next morning he took a push cart around town 
heavily laden-with his own lamps, and told the poor farmers 
that if they would speculate on these inferior cheap German 
lamps they would have to stand the consequences, 
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INQUIRIES. 


HESSER PAPER BAG MAKING OR PACKING MACHINE. 
Sir,--J shall be much obliged if any of your readers can tell me who are 
the makers of the Hesser packing or paper bag making machine. 
April 22nd. W.S. 


’ 





MEETINGS NEXT WEEK. 


) (See * Forthcoming Engagements,” page 446.) 








THE ENGINEER. 











APRIL 26, 1912. 


The Safety of Large Steamships. 
THe question of the safety of ships as regards 


the measures taken to prevent loss of material due to 
collision or grounding is one that is entirely 
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separate from that of the means provided for sub- 
|sequently saving the lives of the personnel, and, 
‘although the latter must obviously be influenced 
by the extent of the former, there can be no doubt 
that it is so purely a case of cure that whether it is 
essential or not must be governed to a_ very 
large extent by the probable degree of the likelihood 
of the life-saving facilities being required. Passenger 
steamship design contains all the complex compro- 
mises that are found in other classes of ship; the 
details may differ, but the principles remain. Cor- 
porate bodies, such as Admiralties, War-offices, or 
registration societies are frequently, and often very 
incorrectly, supposed not only to be considerably 





Board of Trade can produce scores of instances 
of their not being put overboard in an emer- 
gency in a matter of years. Anyone who knows 
the conditions between Daunt’s Rock and Sandy 
Hook is well aware that on at least one day out of 
three it would be impossible to get a heavily laden 
| boat into the water without its upsetting—if not 
immediately, probably in a few minutes afterwards. 
It is an extraordinary fact that in the cases of the 
Oregon, Republic, and Titanic perfectly calm weather 
|enabled the boats to fulfil their designed duties. 
| But when it became necessary in the case of the Cunard 
| liner Pavonia, which broke down in mid-Atlantic 
| a few years ago, to convey a rope to the tramp steamer 
| that eventually towed her to the Azores, the chief 
| 
| 





officer and a crew of picked men could only just keep 
their lifeboat afloat, and were forced to abandon it 
| on their return. They were pulled on board by ropes, 
/and had it been a case of transferring passengers 
| there is no doubt that a heavy loss of life would have 
/ensued. The weather conditions in the North Atlantic 
certainly tend to restrict the use of lavish boat 
carrying. The recent case of the P. and O. liner 
Delhi is another case in point, several of her own 
and her rescuers’ boats being upset. It is of no use 
carrying boats unless they can be used. 

| To prevent the necessity of their use, which 
| should be, and is, a primary feature of large steam- 
\ship design, the principal factor is adequate sub- 
division. The phrase “unsinkable ships” is cer- 
tainly not one that has originated from the builders, 
who nevertheless have done all that is possible to 
foresee to prevent loss from foundering. It is a term 
| frequently used by inventors of bulkhead doors and 
similar detail patents, who are generally conveniently 
oblivious of the fact that it is the bulkhead and not 
ithe door that strengthens and sustains the ship. 
| In the case of the Titanic the sub-division, minute as 
it was made, was practically entirely transverse ; 
the double bottom ended at the upper edge of thie 
bilge plate, and, as far as available designs show, 
| fore and aft bulkheads did not exist. Compared 
| with the Mauretania or the Kaiser Wilhelm II., 
'the fore and aft length of the Titanic’s compart- 
| ments was relatively small; the width, however, was 
| the full width of the ship—ninety odd feet—compared 


behind the practice of the day, but also extremely | with the 57ft. in the Mauretania between the fore 


difficult to move. 


Possibly this is the case; they | and aft bunker bulkheads, which are from 10ft. to 


| are practically bound by circumstances not to explain | 16ft. in from the vessel’s side, and extend in an un- 


is less deserving of answer than of pity, but, never- 


decisions for which they are criticised are based, can 
possibly be accumulated. 
practice to be continually altering rules of procedure; 
and alterations to ship design, such as sub-division, 
speed, size, or internal arrangement, must necessarily 
occur with far greater rapidity than the by-laws 
governing the construction and outfit of individual 
vessels can be changed. 

After making all allowances for the intense personal 
feelings induced by the disaster to the Royal Mail 
steamer Titanic, it cannot but be felt that a large 
amount of very unreasoning criticism has been directed 
at the Board of Trade requirements for life-saving 
appliances, and we are delighted to see that Mr. 
Buxton is taking up a calm and logical attitude, 
which will do much to prevent panic legisla- 
tion. The excellent work of the Board of Trade 
in other directions has been entirely overlooked, 
and hasty reflections have been made on the presumed 
lack of lifeboat accommodation on a class of steamer 
of a very special nature. 
| principal complaint is that the boat accommodation 
| in the case of the Titanic was only sufficient for one- 
| fourth of the people on board. This, as it happens, 

|is a condition met with in nearly all the large liners, 
| whether English or German, and it is one that has 
pore as has been so widely suggested, been ignored, 
| but rather arrived at after careful consideration of 
| all the complementary conditions. When the Guion 
| liner Arizona crashed into an iceberg in 1879 in almost 
| the same place as did the Titanic, she did not need 
to lower her boats ; this, as it happened, was a head- 
jon collision. When the Cunard liner Oregon sank 
in 1886 or the White Star liner Republic in 1909, 
no lives were lost, in spite of the fact that in both 
cases the boats were not sufficient to hold all the 
| passengers, and that they had to make repeated trips 
to the sinking ship. Had another vessel been at 
hand, we should probably have heard little or nothing 








Speaking generally, the | 
- = . . 
| give a heavy list to a vessel, and might even cause 


their position, though more frequently the criticism | broken line for 280ft. 


It must be remembered that 


jin the Titanic there are five boilers abreast in each 
theless, there remains the fact that it is only by | stokehold, whereas in the Cunarder there are only 
such staffs that the data, on which the far-reaching | three, and, although the former’s stokeholds are only 








of the Titanic’s boat equipment. The hasty cry 
for boats sufficient to carry the whole of the 
ship’s complement evoked by the awfulness of the 


disaster is one tliat calmer deliberation will show 
should not be acceded to without careful con- 
sideration. In the first place, it is very seldom 





indeed that a liner’s lifeboats are required; the 


57ft. long and the latter are 81ft., the area of each 


It is virtually impossible in | of the Titanic’s is considerably greater than that of 


the Mauretania’a; and, moreover, in the latter 
penetration of the side would not necessarily involve 
the flooding of the stokeholds. Certainly it is easier 
to trim and fire from transverse bunkers opposite the 
furnaces, which is deubtless what guided the Titanic’s 
designers in adopting such a distribution, but the 
lack of wing bunkers possesses the great disadvantage 
of not affording the protection that would be regarded 
as essential in a warship, and is so advantageous to 
possess in a merchant steamer. For a head-on or 
fairly direct broadside collision, the latter involving 
the flooding of not more than two boiler-room com- 
partments, the Titanic would seem to have been 
amply divided ; as it was, the length of the local fore 
and aft nature of the damage was just of the kind 
against which transverse bulkheads fail to afford 
protection. We must not, however, forget that there 
is a large body of expert opinion opposed to longi- 
tudinal compartments on the ground that they would 


her to capsize. This could, however, be guarded 
against by suitable cross connections. The second 
item which can be justly considered of life-saving value 
equal to anything in the way of boat accommo- 
dation is wireless telegraphy. If the sub-division 
in such a vessel assumes that she can float for a few 
hours, nothing less than bad luck, such as afflicted 
the Titanic, should prevent- assistance arriving. 
Of course, more boats, as well as wireless telegraphy, 
make assurance doubly sure, but in criticising the 
Board of Trade for not altering the rules regarding 
the provision of boats this further life-saving appara- 
tus must not be forgotten. One thing is very certain. 
A much closer regulation of the use of wireless is 
necessary, and even more powerful instruments 
are required. The experience of the last few days 
is one that, if it had occurred during the first days 
of a big war, might have meant the difference between 


success. and defeat. Together with sub-division 


and wireless telegraphy, the other important item 
tending to prevent disaster is careful navigation, 
in which, as is well known, the White Star Company 
have never been found wanting. 

With three such conditions as we have enumerated 
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above the question as to whether lifeboats capable of 


holding all the persons should be fitted is one which 
apparently the Board of Trade has tacitly agreed, 
in view of its knowledge of Atlantic conditions, 
hitherto to answer in the negative. The more we 
consider it the more difficult it is to see how it is 
possible to carry enough boats to hold 3600 people 
at, say, 60 to a boat. Where are all these boats 
to be stowed? Who is going to man them? 
How will the last few be put into the water? are 


all practical questions that shipowners will re- | 


quire to have answered, and that will, in this country 
at least, have to be solved by the Board of Trade 
authorities before any hasty legislation on the subject 
will be permitted. If two tiers of boats are carried, 
one on the boat deck and one outside the upper 
promenade deck, what is to happen to the latter 
when the ship goes alongside the wharves at New 
York? The upper deck boats, which are swung 
out at sea, are turned in on arrival in order not to foul 
the pier buildings. Where can the lower tier be put ? 
Further, a heavy top weight, such as only doubling 
the number of boats would entail, is a serious addition 
to an existing ship, and doubling the boat accommoda- 
tion will be little good with such a vast number of 
passengers. It is seen now that with a few more 
boats a few more of the Titanic’s passengers would 
have been saved, but even with boats for all we 
imagine that the loss of life would still have been 
very heavy. If it took two hours to get away 
twenty boats from the Titanic, it would take not less 
than six to embark the full complement, and probably 
in many cases in six hours help would be at hand. 
Larger and fewer boats might facilitate carrying 
capacity available for saving life, but the lowering diffi- 
culty is a very serious one. A pronounced list will 
rob a vessel of half its boat accommodation at once. 
As we said last week, the provision of more life- 
saving appliances appears, in the immediate shadow 
of a disaster of this magnitude, to be little short of 
an imperative duty, but we cannot hide from our- 
selves that, only under very exceptional circum- 
stances, is there any probability that they would be 
found of real service. It is a fundamental fact in 
big ship design that the number of passengers that 
can be carried with increase of size of ship must 
necessarily advance more rapidly than the boat 
carrying capacity, for the simple reason that the 
number carried advances as the cube of the ship’s 
dimensions—length, breadth, and depth—whereas 
the boat carrying capacity must of necessity be 
restricted by the superficial area of length multiplied 
by a portion of the breadth available. As regards the 
prevention of accidents, it is by no means certain 
that a fresh Bulkhead Committee should not be 
appointed. Designers of merchant steamers of 


months ago, to stop the movement 
minated in the deplorable strike. 
again we stated in these columns that a national 
coal strike was coming unless unusual methods were 
adopted to avoid it, and we ventured to indicate 
what we deemed the methods necessary to avoid it. 
Th strike could have been prevented by the coal- 
owners without the slightest loss of dignity. Now, 
as we know, both dignity and money have been 
lost in settling the strike. Let us once more briefly 
recount the circumstances, state the facts, and offer 
a suggestion for the future. 

To put the matter plainly, the miners indulged 
in a national strike because they had been misled. 
The men were persuaded that the average 
profits on coal mining are ample to permit of a large 
increase of wages; that both profits and royalties 


afforded ; and that, either by hook or crook, either 
by the coalowners voluntarily or by the State com- 
pulsorily, such wages could and would be conceded 
if a national strike occurred or was threatened. The 


case—ample justification for their policy. They 
believed this because some of their leaders, and all 
their would-be leaders, told them so. During 





Unfortunately, the 
But that is no reason 


cruelly misleading character. 
law permits this kind of thing. 


| finger or raise a voice to stem the torrent of mis- 
| representation. While the campaign of mendacity 
‘that led up to the strike was being conducted in 
| the mining villages and reported in the public Press, 
| what, we ask, had the coalowners’ association done 
| to counteract the campaign, disprove the falsehoods, 
| and put the men and the public in possession of the 
| facts? If the miners had been supplied with the 
| truth—with such facts as we have published recently 
|in our pages, showing that labour already receives 
a shilling for every penny taken by capital—and that 
the concession of a minimum wage must lead to the 
general adoption of the “ butty ” system and other 
distasteful methods, leaving the men worse off than 
|they were—if, we say, the facts had been put 
| before the miners fairly and squarely, and in good 
| time, this strike would have been avoided. It is 
| not sufficient for the coalowners to meet and parley 
| with the leaders who spend most of their time at 
| Westminster; what was wanted was a copious supply 
| of facts for every man in every pit, and a readiness 
| to meet the men in their clubs, frankly discuss the 
issues Involved face to face with the men, and dis- 


hesitate to say that the coalowners had it in their 
power three months ago, six months ago, twelve 
that cul- | Advisers,” 
Over and over 


are such that much higher wages could easily be | 


bulk of the miners honestly believed they had a good | 


the last few years the miners have been deluged with | 
speeches, pamohlets, leaflets and newspapers of a | 


why employers should stand by and never lift a | 


AprRIL 26, 1912 


| Board of Trade, pretty well staffed by ex-trade 
union leaders. Indeed, we have special “ Labour 
whose sole duty it is to keep the Govern- 
| ment informed upon big industrial matters and pre- 
| pare practical proposals for the settlement of such dis- 
| putes as the late strike. Inspite of all the elaborate and 
| costly State machinery and the multitude of officials, 
| in spite of the long drawn-out negotiations, and in 
| spite of the warnings frequently published in these 
/and other columns, we saw the Government quite 
/unprepared to deal effectively with the crisis when 
| the supreme moment arrived, and lacking even a 
| shadow of a proposal for a solution of the problem, 
| If the lessons of this great strike are learned aright 
we shall settle down to a saner, a soberer, and a 
nobler labour policy in our mines and shops, in our 
/unions and associations, and in our Parliament— 
men, leaders, employers and statesmen will face the 
facts and act accordingly. 











British and Foreign Shipbuilding. 


Tue fact that British shipbuilders are generally 
successful in securing the majority of the orders 
placed by those nations which do not build their own 
vessels, especially in the case of warships, continues 
to be a very sore point with rival shipbuilders on 
the other side of the North Sea. At least, this is the 
impression formed from a perusal of the report of a 
remarkable interview with the director of an 
important German shipyard, who is 
admiral, which was recently published by an influ- 
ential newspaper in Berlin on the subject of the trade 
contest between German and English shipbuilding. 
It is known from the returns just issued by Lloyd's 
Register that the total tonnage of new construction 
of all kinds in progress in the United Kingdom at 
the present time constitutes a record as compared 
with the preceding period. The Teutonic  ship- 
yards, according to the admiral, are also fairly 
fully occupied, and extensions are in hand. An 
old shipyard at Emden, for instance, is being 
extended, whilst the owners of the Germania yard 
at Kiel—the Krupp Company—propose to follow 
the example of the Stettin Vulean Company, and 
are seeking a suitable site on the Elbe for the estab- 
lishment of a new shipyard. It is considered that 
these movements lead to the conclusion that the 
German shipyards are taking an active part 
in the general industrial development now proceed- 
ing. It is nothing new to be told that the orders given 
abroad by German shipping companies have been 
largely reduced, or that there are only a few British 
yards which occasionally receive such orders when 
Teutonic builders are so busy as to be unable to 
execute them. As compared with former years, 


also an 





even the biggest type can usefully adopt many| prove the false socialistic statements that were | 


ideas from Admiralty practice in ship sub-/| the root of the misunderstanding and mischief. If 

division without seriously affecting their costs of | employers will not meet their workmen, will not 
. T “) > | = . ° . . 

construction. When the Saxonia was salved at) be open-minded with them, if they will not contra- 





Queenstown, it was not the water-tightness of the | dict the wild assertions about huge profits, then they 
bulkheads that gave cause for anxiety so much as | must expect continue unrest and look for its con- 


the innumerable pipe openings that lead through them 
to all parts of the ship ; an air duct only 12in. square 
can pass a lot of water. 
be enforced is the position of the dynamo engines. 
The higher up these are placed the better. Of course, 
if they fail from lack of steam it cannot be helped, | 
but this should be the reason rather than because, 
being on the lowest level, they were immediately | 
flooded. An emergency oil dynamo on the boat 
deck would not be out of place ; it could, at any rate, 
be fully occupied when in port. 

Whatever Lord Mersey’s Commission may deem 
necessary to do in the way of increasing the number 
and arrangement of lifeboats on big steamers, we 
must not neglect to tackle the root of the evil. A 
safe ship safely navigated has comparatively little 
need of boats—which she may never be called on to 
use, and, if called on, may, for weather conditions 
or owing to list be quite unable to put into the water. 


The Strike and Some of Its Lessons. 


THE losses and inconveniences occasioned by the 
coal strike and other recent industrial upheavals 
will not have been suffered in vain if they quicken 
our interest in labour politics and economics, make 
us conscious of the real forces behind these strikes 
and threats of strikes, and set us thinking out prac- | 
tical methods of avoiding, as far as possible, these | 
mischievous turmoils. The present crisis will pass | 
and its worst effects will be overcome, but its lessons | 
will remain and they ought to be pondered. The | 
chief lesson is, in our opinion, that employers must | 





adopt a new policy in dealing with their workmen. crisis arrived. We give Ministers every credit for | leg, and the German Government has secured order 
In such times as these it is not only useless, but posi- | their good intentions; but what, we ask, had the | for its own people by diplomatic pressure. 


tively dangerous. to blink the facts. Unfortunately, | 


We do not 


the coalowners have blinked the facts. 


Another feature that should | is that most parties—men, leaders, employers, Press 


| Government intervention. 





sequences. 
Another lesson afforded by recent developments 


and public—have come to rely far too much upon 
We pass over the child- 
like faith of a large portion of the public in the State’s 
ability to avert or settle strikes, and the frantic 
appeals of demented daily journalism for Minimum 
Wage Bills, Mine Nationalisation Bills, Compulsory 
Arbitration Bills, Confiscation of Trade Union Funds 





Bills, &c., and would point out more especially to | 
employers and workmen the danger of reliance upon | 
Whitehall. The knowledge or belief that at the last | 
moment the Government will step in and arbitrate 
or conciliate, not only has a tendency to prolong 
negotiations between the contending parties, and | 
keep the whole industry and country in unconscion- | 
able uncertainty, but it encourages both sides to 
adopt, and maintain to the last possible moment, | 
an unreasonable attitude, depending all the time upon 
the Government finally offermg them some more or | 
less dignified escape from their untenable position. 
If both employers and leaders had to conduct negotia- | 
tions in the knowledge that they must fight the | 
dispute out to a finish themselves, and bear the full | 
responsibility and indignity attending anything 
unreasonable they might do, the Government | 
simply concerning itself with the enforcement of | 
law, the protection of property and the safeguard- | 
ing of individual liberty, industrial disputes would, | 
in our opinion, be less acute and strikes Jess frequent. | 
This view is surely justified and enforced by the sorry | 
figure cut by the Government when the _ recent | 


permanent officials been doing? We have a Board | 
of Trade. We have a Labour Department of the | 


when British yards were much stronger com- 
petitors, as they frequently offered to build ships 
which were considerably cheaper than those Ger- 
many could build, it is declared that the state 
of affairs has changed, and the former, at all events 
the yards on the Clyde, no longer consent to under- 
take work at the low prices which prevailed some 
years ago. It is admitted that the British shipyard 
workers are better organised than the Germans, 
and that the organisation of the employers provides 
for a far-reaching sub-division of work. On the other 
hand, the same men in the Teutonic yards do various 
classes of work indiscriminately, as, for instance, 
drilling, riveting, plating, &c., and even assist in the 
erection of the framework. Although the admiral, 
for social-political reasons, would not like the British 
system to be introduced in the Teutonic yards, he 
agrees that the principle of the sub-division of work 
causes the men to work quicker than any others in 
the world, reduces the cost of labour, and facilitates 
competition. 

The director of the German shipyard enters upon 
delicate matters when he raises the question of naval 
construction for foreign countries. Although con- 


ceding that the English are held in high esteem in 


other countries with regard toall naval affairs, including 
shipbuilding, and that they therefore have a great 
advantage, he states that Great Britain uses the whole 
weight of its colossal political and economic forces 
in the interests of its shipbuilding industry. It != 
added that English diplomacy in Chile, Peru, Argen- 
tina, China, Turkey, &c., is trained to support the 


/economic interests of the Motherland in the most 


extensive manner, and to exercise the whole of its 
influence in order to secure the allocation of orders 
to home industries. Whilst there may be some ele- 
ment of truth in this statement, there is no doubt 
that it portrays an exaggerated view of the 
actual position of affairs, and it would be easy to 
quote cases where the boot has been on the other 


The 
director, however, gratefully recognises that German 
diplomatists are also now beginning to concern them- 
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Ives with the interests of Teutonic shipbuilding in 


se : Sieg a - 
particular and with Teutonic industry in general in 
a 2 5 . 

various countries, especially in Turkey. But what 


kind of a reception does the German representative 
meet with when he endeavours to obtain an order for 
a German shipyard ? Often, we are told, the reply is : 
“ What do you want ? Our navy has been trained by 
Englishmen ; our ship personnel has grown with 
English ideas; we have English guns, English 
machinery, English naval officers, and we understand 
English the best.” If replies of this nature are given 
__and we are quite ready to accept the statement— 
they clearly show the keen appreciation manifested by 
other countries in the superiority of British ship- 
building and naval training, and thus confirm the 
high esteem with which, as the director previously 
admitted, Great Britain is regarded in all naval 
matters abroad. 

It would seem that the reasons already adduced 
by the director of the German shipyard for the success 
of British builders of warships for other countries are 
insufficient to secure conviction in his own mind, 
seeing that he has sought the assistance of a fable 
which is well calculated to stimulate the demand 
for an increase in the Teutonic navy, although it is 
submitted as a further explanation why Germany 
has hitherto been unable to offer much competition 
with other countries in shipbuilding. It is based 
upon the geographical situation of Germany, which 
is declared largely to prevent the country from 
securing foreign orders. This contention it is sought 
to explain by the statement that the Germans 
lie, as 1¢ were, in the interior of a harbour, the outlet 
from which is guarded by England, which perhaps 
occasionally may say to one or another foreign Power 
in support of its demands: “If it should not suit 
us to let the ships you are having built in Germany 
put to sea, we shall simply catch them ; that cannot 
happen to you if you have them constructed in Eng- 
land.” It is well to observe that this extraordinary and 
absurd accusation is of a non-committal character, the 
adoption of the words “ may say” depriving this 
absolutely unfounded charge of its grave importance. 
Nevertheless, the statement will probably be fully 
believed in the Fatherland in the sense in which it has 
apparently been intended—as if it were a definite 
assertion of fact. We pass over the director's 
remarks concerning the political and strategic interests 
of England in seeking to obtain foreign orders for 
ships which, in the event of war, would be incorporated 
in the British Navy, and also leave out of considera- 
tion the observations respecting the association 
of foreign loans with foreign orders for warships. 
It only remains to add that the director states that 
there are other causes why British shipbuilding 
for other countries possesses such an enormous 
advantage over German shipbuilding—causes which, 
in his opinion, cannot be removed by money and 
organisation without further ceremony. What is 
implied by this mysterious statement must be left 
to individual conclusion, especially as it is declared 
that ‘these, of course, are things which time alone 
can alter.” 


Last Friday evening Mr. A. Campbell Swinton deli- 
vered a lecture at the Royal Institution on “‘ Electri- 
city Supply: Past, Present, and Future.” Starting 
with the early experiments of Thales and Volta, 
the lecturer traced the developments of electrical 
engineering through its various stages, and ultimately 
considered present-day practice and what we may 
expect in the future. Among other things of his- 
torical interest which the lecturer exhibited were 
some of the very first incandescent lamps and a 
piece of the original 10,000-volt cable as used by Mr. 
Ferranti for conducting the current to the West End 
of London from the famous ‘station at Deptford. 
Sir Charles Parsons’ first steam turbine was also 
brought from the South Kensington Museum for the 
purpose of the lecture. Mr. Swinton related many 
interesting stories concerning the early use of elec- 
tricity, and laid stress upon the retarding effect 
which the first Electric Lighting Act had upon the pro- 
gress of the industry. This Act was in part based 
upon recommendations made by a Select Committee 
on Lighting by Electricity that sat in 1879, and, as 
an instance of the want of proportion in the ideas 
that prevailed, it was mentioned that the Town 
Clerk of Liverpool explained that one of the reasons 
why the Corporation of Liverpool was seeking for 
parliomentary powers to supply electricity within 
its borough was because it had an engine, which was 
employed during the daytime for working a fountain, 
and might well be used for supplying electricity 
during the night. The engine had a capacity of 
20 horse-power. Incidentally, the lecturer remarked 
that at the end of last year the capacity of the plant 
of the Corporation of Liverpool amounted to 50,000 
horse-power, 

In referring to the first electric supply station for sup- 





plying current to incandescent lamps on a public scale 
in London, which was established in 1882 by the Edison 
Company on Holborn Viaduct, the lecturer said that 
when the station was first erected, one of the technical 
papers described the dynamo as enormous, and added 
that no less than 1000 full-size, or 16 candle-power, 
incandescent electric lamps were maintained in 
operation from one of these machines. Mention 
was also made of the Gordon alternators, which were 
set to work in the same year for the lighting of 
St. Pancras Railway Station Hotel. These machines 
have only just been dismantled, which bears testi- 
mony to their satisfactory performance. 

In dealing with the early work of Sir William 
Siemens, the lecturer remarked that owing to the 
absence of high-tension transmission schemes in 
those days and the use of low-voltage lamps, Sir 
William once made the statement that in the densely 
populated areas such as St. James’s, there should be 
a generating station for about every quarter of a 
square mile, which would mean that there should 
be about 140 generating stations to supply London. 
As a matter of fact, London is at present supplied 
by fourteen companies and_ thirteen local autho- 
rities. Some of these have several stations, but 
there is nothing like 140, and Mr. Swinton expressed 
the opinion that it would be much more economical 
if the number of stations were reduced.: Sir William 
Siemens seems to have been more accurate in his 
estimate of the capital required, which he fixed at 
£14,160,000 for London and £64,000,000 for Great 
Britain and Ireland. These figures may be compared 
with £20,000,000 for London and £67,000,000 for 
the whole country, these being the approximate 
sums that have been expended up to the present 
time. 

Later on, Mr. Swinton dealt with the large power 
schemes on the banks of the Tyne, and here the 
lecturer had much to say about the Parsons steam 
turbine. It was pointed out that it was on the 
banks of the Tyne that the steam turbine was first 
applied to the public supply of electricity, and that 
it had also been there and in the adjacent areas of 
Northumberland and Durham that the greatest 
developments in connection with the use of electricity 
for industrial purposes had taken place. Apart from 
the old original power station at Neptune Bank, 
which was started in 1901 and where there are still 
some reciprocating engines, the whole of the works 
are equipped with alternators driven by steam 
turbines, supplying three-phase 40-cycle current at 
voltages varying from 3000 to 12,000. 

In connection with the use of steam turbines, 
Mr. Swinton remarked that the firm of C. A. Parsons 
has recently secured an order for a turbo-generator 
set capable of giving a continuous output of no less 
than 25,000 kilowatts at unity power factor. From 
a drawing thrown on the screen it appears that the 
first portion of the turbine is to be built like the 
majority of these prime movers working in cen- 
tral stations, whilst the second part will be con- 
structed as a double flow turbine in which the axial 
thrust is balanced without the aid of dummy 
pistons. The steam first passes through the high- 
pressure portion where the blades are made of 
copper, which is better able to stand the high 
temperature of the superheated steam than bronze. 
Next the steam is carried to the centre of the 
low-pressure turbine, and passes through the blades 
on the right and left, and finally enters the condenser. 

Another point to which attention was directed 
was that in order to avoid all losses in connecting 
pipes, the surface condenser is to be built into 
the machine. This should be the means of secur- 
ing a good vacuum, since it eliminates leakage at 
the joints in the usual connecting pipes. Those 
who are responsible for the running of generating 
stations where turbo-generators are used know how 
important it is to keep the pipe work of the condens- 
ing system perfectly free from leakage, and the amount 
of work that this sometimes involves. The surface 
condenser is to have a cooling surface of about 
39,000 square feet. The speed will be 700 revolu- 


square inch, and the superheat 200 deg. Fah. It 
is interesting to note that this new machine is being 
built for the Commonwealth Electric Company, of 
Chicago, and the order was secured mainly on account 
of the low steam consumption guaranteed. Mr. 
Swinton did not state any definite figure for the 
full load steam consumption, but he mentioned that 
it is confidently expected that the figure that will 
be obtained will be something like 10 per cent. lower 
than anything that has previously been secured 
with steam plant. This 10 per cent. economy in 
steam with a plant of these dimensions means a saving 
of about 2 tons of coal per hour when working at 
full load. The set will be erected in the Fisk-street 
station of the Commonwealth Electric Supply Com- 
pany. 

Mr. Swinton went on to explain that the next 
most important thing after economical generation 
is economical transmission and distribution, and 
pointed out that in relation to these considerable 
advance has been made in recent years, and more 
especially in the direction of employing very high 
voltages which enable great distances to be covered 
with comparatively little loss. Here the lecturer 
drew attention to the fact that there used to be great 
| prejudice in this country against the use of overhead 





tions per minute, the steam pressure 200 Ib. per | 


wires, but this is disappearing, and particularly 
in industrial districts, where the esthetic point of 
view does not count. Pictures of overhead wires 
were shown that are in use in the county of Durham 
and in Cornwall, and it was explained that in the 
latter district power is being transmitted over a 
distance of about 20 miles at a pressure of 10,000 
volts, there being one overhead line across the river 
Hale carried at an elevation of 150ft. above the water, 
so that ships can pass underneath. It is believed 
that this is the highest overhead transmission line 
in this country. Turning to America and Canada, 
the lecturer explained that pressures are in use 
as high as 100,000 volts on overhead transmission 
lines, and that similar voltages are being adopted in 
Germany. Reference was also made to the Theury 
continuous-current system, which is largely adopted 
in Geneva. It was also mentioned that the Metro- 
politan Electric Supply Company has adopted this 
system in the outskirts of London. In this case 
there are seven miles of cable constructed to carry 
100 ampéres at pressures up to 120,000 volts. At 
present only 1500 kilowatts are being transmitted 
at 15,000 volts. An interesting feature is that the 
earth is being used as a return, the earth connections 
being made 40ft. below the surface. The practice 
of making the earth connections at this depth has 
the effect of eliminating electrolysis. Owing to the 
employment of continuous current, this system 
enables higher voltages to be used underground than 
would otherwise be practicable. 

Coming to what we may expect in the future, Mr. 
Swinton expressed the opinion that for large stations 
the steam turbine is likely to hold its own, though 
in the smaller stations, where units up to 500 or 
1000 kilowatts are needed, the internal combustion 
engine is undoubtedly gaining ground. Attention 
was directed to the fact that at present 2000 horse- 
power seems to be about the maximum that can 
safely be obtained per cylinder from the internal 
combustion engine, so that increased powers can only 
be secured by a process of multiplication, which, 
in the case of large units, leads to complications. 
It was also to be remembered that the efficiency 
of a steam turbine tended to increase with the dimen- 
sions at a much greater rate than with an internal 
combustion engine. Reference was also made to the 
possibilities of the gas turbine, but the lecturer did 
not seem to hold out much hope of success in this 
direction. He considered that the future of electricity 
supply lays with very large stations employing very 
big units of plant and combining the generation of 
electricity with chemical manufacture. 

In considering the question of the exhaustion of 
the world’s supply of coal, Mr. Swinton referred to 
the radiant energy that reaches the earth from the 
sun, and it was explained that Sir J. J. Thomson 
had estimated that on a clear day no less than 7000 
horse-power per acre, or about 4,500,000 horse- 
power per square mile, reaches the earth in the form 
of radiant heat. Mr. Swinton thought that it should 
be possible to utilise a large portion of this heat, 
and this was a problem for the physicist of the utmost 
importance. 
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SHORT NOTICES. 

Small Water Supplies. By F. Noél Taylor. London : 
B. T. Batsford, 94, High Holborn. Price 6s. net.—This 
little book is divided into five chapters and two appendices. 
The first chapter deals with the properties of water and 
sources of supply, and treats of impurities in water, the 
pollution of rivers, and the dangers of well water. Chapter 
II. is devoted to wells and well sinking, and Chapter ITI. 
to the flow of water in channels and pipes ; while Chapters 
IV. and V. treat of pumping and the storage and dis- 
tribution of water respectively. In Appendix I. noises 
in water pipes and their causes are discussed, and in 
Appendix II, are some notes on Abyssinian tube pipes. 
The author points out in his preface that, whereas there 
| are many treatises on water supplies, these are almost all 
| devoted to works of great magnitude, while the subject 
| of quite small supplies, which are essentially different from 
the large works, have received little or no consideration. 
He has succeeded in producing a most readable book, full 
of information and well illustrated. It goes far, at any 
rate, to fill its intended purpose. 

The Application of Hyperbolic Functions to Elecirical 
| Engineering Problems. By E. Kennelly. London : 
| Hodder and Stoughton, Warwick-square, E.C. Price 6s. 
net.—This volume is based on a series of five lectures 
delivered by the author in 1911 before the University of 
London. The central idea about which the book is framed 
is that the engineering quantitative theories of continuous 
currents and of alternating currents are essentially one and 
the same. Thus all continuous current formule for 
voltage, current, resistance, power and energy are applic- 
able to alternating current circuits, provided complex 
numbers are substituted for real numbers. The subject, 
the author suzs, is very large, very useful and very beauti- 
ful, and the bock attempts only to outline it. The theorist 
will, we believe, find much of great interest in the volume. 
It is, of course, suited only to those who have an extensive 
knowledge of the higher mathematics. 


Meteorological Instruments and Weather JI orecasts. 
London: Percival Marshall and Co., 26-29, Poppin’s- 
court, Fleet-street, E.C. Price 6d. net.—This forms No. 16 
of the ‘‘ Model Engineer” series. It deals, first of all, 
with the various instruments employed—thermometers, 
barometers, wind and rain gauges, sunshine re corders, 
&c.—and then treats of their use. The book is clearly 











written and well illustrated 
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SINGLE-PHASE LOCOMOTIVES FOR THE 
PRUSSIAN STATE RAILWAYS. 

FRoM time te time we have referred to the progress that 
is being made in connection with the electrification of 
main line railways in Germany, and we have directed 
attention to the fact that the single-phase system is 
meeting with much favour in that country. In the early 
part of last year an electric locomotive ran for the first time 
on a German main line, namely, on the track from Dessau 
to Bitterfeld. This experiment proved so satisfactory 
that the Prussian State Railway authorities have decided 
to extend{the system at one end, through Leipzig to 
Halle, and at the other end as far as Magdeburg, and also 
to electrify a new. experimental section from Lauban to 
Konigszelt.° Moreover, it’ would appear that the time 
is notfar distant when ‘the Berliner Stadt-und Ringbahn 
may be included in the Hst’of-Germany’s electric railways. 


Several of the large -German -electrical manufacturers 
have designed and° constructed’ powerful single-phase 


electric locomotives, and--thdsey have been tested and 
put into service by the Prussian-State Railway authorities. 

Since it is necessary that passenger and goods carriages 
should be capable of passing from one railway to another, 
locomotives are employed in preference to motor coaches. 
Moreover, for these particular “conditions locomotives 
possess other important-advantages: It is possible to use 
large motors which can be-plaeed in a high position and 
carried on springs, soap, ‘Po obviate the troubles arising 
fromthe use of heavy-#giting stock having a low centre of 
gravity. Another advantage is that the small number of 
motors and their accessible position makes inspection easy. 
In view of the advantages to be obtained from such an 
arrangement, the Prussian State Railway authorities 
specified that all electric locomotives should be provided 
with two open-type motors, placed high 
up in the locomotive body, and that the power should 
%e. transmitted to the wheels through cranks on to a 
jack shaft, and thence through the side rods to the driving 
wheels. It will be gathered, therefore, that the motors 
are not of the geared type, but the shafts are merely pro- 
vided with cranks which transmit the power in the manner 
described. The design of the motors and other electrical 
equipment, however, bas been left entirely to the various 
manufacturing firms concerned, 





one or 


On January 18th of last year electric working was 
commenced on the Dessau—Bitterfeld Railway with the 
Siemens locomotive shown in Fig. J. Another 
Siemens-Schuckert 2 B I locomotive is shown in the 
upper illustration on page 439 and this is of the same type 
as thatshown in Fig. 1. Itis designed for passenger service 
and is capable of hauling a train weighing 370 tons con- 
tinuously at a speed of 70 kiloms. per hour, its maximum 
speed being 130 kiloms. per hour. It will be gathered 
that the locomotive has two coupled driving axles, and that 
the two leading axles are combined in a two-axle bogie 
truck, whilst the trailing axle is constructed as an 
“Adam” axle. The fixed wheel base is 3000 mm.— 
say, 9ft. llin.—and the total length of the locomotive 
over the buffers is 12,500 mm.—say, 4]ft. When ready 
for service the locomotive weighs 73.5 tons, and 45-5 tons 
of this is accounted for by the electrical equipment. The 
weight on each driving axle is 16-4 tons, and that on the 
bogie axles 13 tons. The weight on the rear axle is 14-7 
tons. Thus the weight for adhesion is 32-8 tons. 


In view of the high speeds at which the locomotive | 


travels the mechanical portion has been made very 
strong. The 30 mm. frame plates are stiffened with 
numerous cross struts, and where the ] 

equipment is placed by cross pieces of cast steel. 


by a system of levers, and the springs of the rear guiding | 


or pony axle with those of the adjacent axle by horizontal 
equalising levers. Westinghouse quick-brake equipment 
has been adopted, and this acts on all the axles of the 


heavy electrical | 
The | 


springs of the driving axles are connected to one another | 


| 


class it is capable of giving a gre: 
external 
and the upper half can be lifted off, and the armature 
can therefore easily be inspected. 
that the ring carrying the brushes can be revolved in the 


locomotive, the driving axles being braked on both sides 
and the other axles on one side. 

For propelling the locomotive a 
single-phase series compensated motor is employed, as 
shown in Fig. 2. This machine, however, not 
belong to the locomotive now under consideration, but 
to another which will be described later. It serves, 
however, to show the general appearance of tlie single- 
phase motors as used on these high-speed locomotives. 

These machines are provided with commutating fields 
which enable them to work sparklessly through a wide 
range of speed. As we contemplate dealing with the 


Siemens-Schuckert 


does 


gearing are providedffor,the purpose of shifting the brushes 
in a similar manner to that usual with large 
| dynamos. 
& From the diagram of connections—Fig. 3} it 


Will be 


seen that the current for driving the motor is taken fron, 
the secondary winding of the main transformer in accord. 


ance with the usual practice. The primary of thi; trans. 
former is connected to the current collectors and earth 
For the purpose of controlling the motor the second 
winding of the transformer is divided into five sections 
as shown in the diagram. But to obtain a gradual ang 
perfectly uniform variation in the voltage supplied t, 
the motor, an induction regulator is employed which js 
connected in series with the various tappings | means 
of contactors. This is an ingenious arrangement, and jy 
addition to providing a means of gradually increasing and 
diminishing the motor’s impressed voltage, it also has 
the effect of considerably simplifying the co; 
equipment. 


ary 


rolling 


Those of our readers who are not familiar wit! the in. 


duction regulator should refer to THE ENcinxeer fo; 
June 23rd, 1911. Briefly stated, it is a trans 
former with a movable winding, and the position of this 
winding determines the voltage which the culatoy 
produces. Induction regulators are frequently used ay 
alternating-current boosters for regulating the pressure 


supplied to the slip rings of rotary converters and for 
boosting long feeders. It is possible to make an induction 
regulator assist or oppose the main pressure. lor ex 
ample, if one of these regulators be connected 


series 
with a feeder there is one position of the movable meme 
of the regulator which gives no boost. By turning ths 
movable member through a certan angle the \ oltag: 
of the regulator rises and ultimately a maximun: boost 
is obtained. Further movement of the rotating clement 


will reduce the boosting pressure and continued move- 
ment through a certain angle brings the boost to 


ZEYO 

Similarly, the boosting voltage can be made to attain 

a maximum value in the opposite direction by turning 
the movable element so as to complete the circle. 

Now, from the diagram, Fig. 3, it can be seen that thy 


first tapping IL. of the secondary of the main traisformer 
runs direct to an intermediate point on the auxiliary 
exciting winding of the main motor, but the circuit ma: 
be broken by means of the auxiliary exciting windiny 
contactor. But if we trace the other leads, [f.. JEL, 
TV. and V.. of the secondary winding of the main trans 
former, it will be found that each of these can be connected 
in series with the induction regulator by means of the 
main contactors. With regard to tapping IL. of the main 
transformer, it will be seen that this runs to the primary 
winding of the induction regulator, so that the latter is 
energised with a voltage corresponding to that across 
the two first stages of the secondary winding of the main 
transformer. Still confining our attention to the secondary 
lead If, it will be noted that when the main contactor 
H, closes, the current flows to the motor through th: 
secondary winding of the induction 
will also be seen that the lead running to the motor is 
connected to the middle point of this winding 


regulator. It 

















Fig. 2—SINGLE-PHASE MOTOR FOR GOODS LOCOMOTIVE 


various types of single-phase railway motors in a separate 


| series of articles which we hope to publish at an early 


date, we shallnot attempt to describe the Siemens-Schuckert 
machine in detail on this occasion. We may here say, 
however, that a claim made for this type of railway motor 
is that in comparison with other machines of the same 
iter output for the same 
stator is built in two halves, 





diameter. The 


Owing to the fact 


| stator casing, the lower brushes can be turned round 
| to the upper part of the machine so that the brushes can 
| be conveniently handled. A hand wheel and toothed 





Now, if when the contactor H, be closed the vultage 
of the induction regulator is nil, the pressure applied to 
the main motor would be that across the tappings I and 
1I., but matters are so arranged that at this instant the 
induction regulator is producing a pressure equal to hall 
that across a secondary stage of the main transformer, 
and the direction of this pressure is such that it opposes 
the pressure due to the main transformer. Thus, at the 
instant when the contactor H, closes the voltage applied 
to the terminals of the main motor is only equal t half 
that across the tappings I. and II. 

Here it should be mentioned that the induction regulator 
is worked by a small single-phase motor. This is also 
geared to a revolving*switch which supplies current to the 
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main contactors one after the other. The connections 
between the main controller and this revolving switch 
are not easy to follow, but it can be seen that the contacts 
1, 2, 3 and 4 on the revolving switch drum switch on and 
cut off current to the contactors H, to H,, and that when 


the revolving switch turns in one direction the contactors | 


will operate in the order 1 to 4, and when it turns in the 
opposite direction in the order 4 to 1. The other contacts 
on the revolving drum are connected up to the main 
controller. 

When the driver moves the latter into the running 
position current flows through the top contacts of the 
revolving switch to the small single-phase motor, which 
serves to turn this switch and the induction regulator, 
the induction regulator and revolving switch being geared 





Voltmeter 












due to the induction regulator opposes that due to the 
| transformer. This is evident from the diagram, which 
shows that contactor H, is connected to the opposite side 
of the induction regulator to contactor H,. Thus, at the 
instant when contactor H, closes and H, opens the voltage 
due to the induction regulator opposes that of the second- 
ary tapping III. As the movable element of the in- 
duction regulator continues to turn, the voltage produced 
by the regulator falls and ultimately drops to zero. It 
then builds up in the opposite direction, and assists the 
voltage due to the transformer. 

When the pressure across the terminals of the induction 
regulator has attained a maximum value, contactor H, 
opens and contactor H, closes. This process continues 
|; until contactor H, closes, when the small motor which 
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together. We have seen that at the instant when the 


contactor H, closes the induction regulator is developing 
a voltage equivalent to half that between the transformer 
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actuates the induction regulator and revolving switch 
is brought to a standstill. When it is required to reduce 
| the speed, the motor just-referred to is run in the opposite 


tappings I., IJ.. and that this voltage opposes that due to | direction, and the contactors then close in the opposite 


the transformer. But as the moving element of the in- 
duction regulator revolves this voltage is reduced and the | 
pressure at the motor terminals therefore rises. When the | 
movable member of the induction regulator is in a position | 
which gives zero voltage. the pressure across the motor 
terminals is clearly thx* between the secondary leads I. | 
and II., since under tliose conditions the induction re- 
eulator is giving no opposing voltage. Further movement 
of the revolving element of the induction regulator causes 
the latter to build up a voltage in the opposite direction, | 
so that the pressure of the induction regulator is now | 
added to that between the secondary leads I. and II., 











Fig. 4—DRIVER’S COMPARTMENT 


and this voltage goes on increasing steadily until the 
voltage across the motor terminals rises to a value corre- 
sponding to one and a-half that across a secondary stage, 
the extra or half stage pressure being supplied by the 
induction regulator. At this instant contactor H, closes 
and contactor H, opens, because the revolving switch | 
above the induction regulator has now moved through the 
distance X, and consequently contactor H, is energised 
and contactor H, de-energised. 

From the diagram it will now be seen that the trans- 
former tapping III. is now connected in series with the 
induction regulator. Since at the instant when contactor 
H, closed the induction regulator was developing a pres- 
sure corresponding to that across half a secondary stage, 
it might appear that the closing of contactor Hy, gives 
rise to @ hig jump in the yoltage applied to the motor, 
But it ean easily be seen that this la not so, for the con. | 
nections aye such that when contactor Hy closes the yoltage 





| four positions. 


| order, and the voltage at the motor terminals is gradually 


reduced. 

It will be gathered that the whole of the speed variation 
is effected by means of the main controller, which has 
Two of these are marked “Start” and 
** Stop,”’ whilst the other two positions are indicated by 
plus and minus signs. When the controller handle is 
turned so that the plus position is reached, the voltage at 
the motor terminals is automatically increased by means 


—— 


and dividing switches to a choking coil, which latter 
protects the electrical] equipment from excessive Voltages 
At one end of the choking coil an earthing switch is fixeq. 
The current then passes through a maximum current 
relay to the high voltage oil switch, and from there jy 
| flows through the primary winding of the main trans. 
| former to earth. It will be gathered that the oi! swite) 
} can be opened from the driver’s compartment by pressing 
a button which completes a circuit through a coil associated 
with the oil switch 

As regards the secondary circuit, the main connections 
for this have already been referred to. But it may be 
pointed out that the secondary lead marked IT., in addi. 
tion to energising the primary member of the induction 
| regulator, also supplies current to the ventilating motor 
| which ventilates the induction regulator, &c., and jn 
addition, this lead carries the current for working the 
various contactors, as well as the air pump motor on the 
| left of the diagram. The other secondary leads 3, 4, and 
5 simply supply the main motor. 

The main driving motor is placed in the middle of the 
| locomotive, and on the front of this the four reversing 
contactors are fixed. These reversing contactors are, 
of course, operated by means of the reversing controller 
handle. The connections for these contactors are easily 
followed from the diagram, and it will be seen that their 
function is to reverse the current in the main and auxi- 
liary windings of the motor. To reverse the direction 
of a series motor, we must either reverse the field or arma- 
ture connections, and in the case of this locomotive the 
| leads of the field system are reversed. In front of the 
| motor the induction regulator is placed, and the main trans- 

former is at the other end of the machine, the transformer 
being enclosed in a metal case. 

| The driver’s compartment, which is shown in Fig. 4, 
|is shut off from the machine compartment and can be 
| electrically heated. From this illustration it will be 
| observed that the main controller does not difier in ap- 
| pearance from the ordinary traction type. The brake 
control gear is to be seen on each side of the controller. 
Current and volt meters are to be seen directly in front 
| of the controller, whilst compressed air gauges are shown 
|} in the upper part of the illustration. Other instruments 
| and devices in the driver’s compartment include a speed 
| indicator, a pump switch, and a sanding device. The 
| button for opening the main oil switch is to be seen just 
under the current and volt meters. It is to be noted that 
| 

| 

} 


| this is only used for opening the main oil switch, and that 
the switch is closed by means of a lever fixed on the side 
of the wall of the high-tension chamber, and that this 
lever is operated by hand. 

Turning now to the goods locomotive shown on page 439, 
this has four coupled axles which are driven in a manner 
similar to that previously described by means of a single 
phase motor, but in this instance the motor is not situated 
in the centre of the locomotive, as in the other instance. 
The length of the wheel base in this case is 4800 mm., 
and that of the locomotive over the buffers 10,500 mm. 


The locomotive weighs 64 tons, the mechanical part 
accounting for 35-5 tons, and the electrica! equipment 
28-5 tons 

bearing 
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of the contactors H, to H,, and the induction regulator, 
and when the controller handle is turned to the minus 
position the voltage is reduced in the same manner. As 
soon as the motor is subjected to the full voltage, the 
smal] controlling motor stops, and the same applies when 
the voltage on the main motor is at its Jowest value. 

For feeding the smal] motor and the various contactors 
in the circuit, low-tension alternating current is used, 
and this is taken from the secondary windings of the main 
transformer. 
ment only four main contactors are required, and that 
the whole control system is very simple. There are two 
controllers at each end of the locomotive ; one is the main 
controller and the other the reversing controller. These 
are grouped together in the usual manner. 

From the overhead wire, which supplies current to the 
locomotive at a preasurc of 11,000 volta and 15 cycles, 
‘the current passes through both the current eolleetors 
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axles are connected together with equalising levers. 
At a speed of 32 kiloms.—say, 20 miles—per hour the 
| locomotive is capable of hauling a weight of 700 tons, 
| including the locomotive, and a weight of 1400 tons, 
| including the locomotive, at 25 kiloms.—say, 15} miles 
per hour. In the first case the locomotive is capable of 
hauling the weight continuously, and in the second instance 
for a period of one hour. The greatest possible speed Is 
80 kiloms.—50 miles—per hour. 

Westinghouse quick-brake equipment has been pro- 
| vided, as in the case of the locomotive previously described, 
| and the pressure on the eight wheel blocks amounts to 
'65 per cent. of the weight of the locomotive. Besides 
the compressed air brake there is a counterweight lever 
hand brake which can be operated at each end of the 
driver’s platform, 

As in the case of the locomotive just described, the con 
tro] is carried out by means of an induction regulator, 
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put in this instance the regulator is only connected in 
series with one of the secondary stages. But from an inspec- 
tion of the diagram—Fig. 5—it can be seen that the motor 
can be made to work with two different transformer voltages, 
and the pressure of the transformer voltage is adjusted 
according to the weight hauled and the speed. There 
are only three separate switches in the main motor circuit 
_a switch A for the main motor circuit, another B for 
the primary of the potential regulator, and a third C for 
the auxiliary winding of the motor. All the other heavy 
current switches are opened and closed by hand and are 
revolving switches, 

On each of the driver’s platforms there are two con- 
trolling levers, one of which is used for changing the | 





direction and the voltage stages of the main transformer, | 
and the other for controlling the potential regulator. 
The latter is done in the three middle positions, whilst 
in the end positions the control lever switches the three 
switches A B C on or off, as the case may be. This, it 
jis to be observed, is done with compressed air. Both 
levers are bolted opposite one another in such a manner 
that the induction regulator cannot be controlled until 
after the direction switch has been adjusted and the 
main switches A B C have been closed. The motor shown 
jn Fig. 2 belongs to this locomotive, and it will be seen 
that the reversing switches are fixed to the motor frame. 
As for the remainder of the electrical equipment, this 
corresponds to that of the passenger locomotive previously | 
described. But it should be mentioned that the controlling 
levers are duplicated, so that the driver can control the 
jocomotive from either side, this being an advantage when 
shunting, since the driver can then manipulate the levers 
when taking a view from either of the side windows. 


THE IRON TRADE. 


Boom conditions are once again making their appear- | 
ance in the iron trade of the country. The situation has | 
been created by the late coal strike. Succeeding upon | 

| 
j 
| 


the enforced idleness of the iron industry, which was one 
of the accompaniments of the miners’ trouble, there is, | 
now that work has been resumed, a great demand for | 
immediate deliveries of iron and steel. Shipping as well | 
as home orders have accumulated very largely. Simul- | 
taneously with this sudden demand, raw materials needed | 
in rolled iron and steel production exhibit a great scarcity, 
and values have appreciated until now materials are 
greatly dearer than at any earlier date this year. The | 
increase in prices is seen particularly in respect of coke | 
and forge pig iron, the former, of blast furnace descrip- 
tions, having gone up to 25s. and 30s. per ton delivered 
to ironmasters in Staffordshire and the Midlands, and | 
forge pig iron having advanced 4s, to 4s. 6d. per ton since | 
the beginning of March in the Cleveland district, and 5s. | 
to 6s. 6d. per ton in Staffordshire. The year 1907 has 
to be looked to for a parallel of so large an increase in 
price over so short a time, and so compelling a demand, 
while coke prices in the Midlands are regarded as ** famine 
prices.” How long must elapse before quotations of 
materials become more normal will depend upon the period 
occupied in getting the silenced blast furnaces into work 
again, and the rate at which the coke ovens of Durham, 
Yorkshire, Derbyshire, and Lancashire again favour the 
market with their usual ‘‘ make.’’ When the coal strike 
commenced there were 78 furnaces in blast in the North- | 
East of England, and, wanting fuel, 72 of these had to be 
damped down. In Scotland the position was equally 
bad, while in the Midland iron district something like 
80 furnaces have, it is estimated, to be blown up again. 
As to coke, some merchants, it is stated, have already 
told the iron trade that possibly not more than half the 
usual supplies will be seen for the next six months. 

The result of the anomalous appearance of the | 
markets for raw materials to which ‘we have re- 
ferred, is that manufactured iron and steel prices are | 
reaching up unrestrained. Plates, angles, tees of steel, | 
and other sectional mill steel products, are by the united | 
action of Scotch and English producers alike dearer now | 
by 10s. per ton than before the colliers’ strike ; iron bars 
for home consumption in Scotland have been raised three- | 
fourths of this amount; Lancashire and Staffordshire | 
bar makers have put 10s. on prices ; common bars having | 
even appreciated 15s.; and Staffordshire marked bars 
and best hoops, and iron angles and tees, have advanced 
£1 per ton in a period well under four months. 





THE TITANIC’S ENGINEERS. 


Amongst all who went bravely to death in the 
Titanic, none, we are proud to think, surpassed the 
engine-room staff in absolute devotion to duty. 
There was not a single one saved, and we may be 
certain that every man was at the allotted post to 
which he would be called by the emergency signal 
when the vessel went down. The Titanic carried 
thirty-five on the engine-room staff. and as a slight 
tribute to their memory we put such of their names 
as are at present obtainable on record :— 





J. Bell, chief engineer. 

W. Farquharson, senior second engineer. 

J. H. Hesketh and N. Harrison, junior second engineers. 

G. F. Hosking, senior third engineer. 

i. C, Dodd, junior third engineer. 

L.. Hodgkinson, senior fourth engineer. 

J. M. Smith, junior fourth engineer. 

3. Wilson, senior assistant engineer. 

H. G. Harvey and J. Shepherd, junior assistant second 
engineers. 

C. Hodge and F. E. G. Coy, senior assistant third engineers. 

J. Fraser, junior assistant third engineer. 

H. R. Dyer, senior assistant fourth engineer. 

A. Ward, junior assistant fourth engineer. 

Renny Dodds, junior assistant fourth engineer. 

I’. Kemp, assistant fourth engineer. 

F. A. Parsons, senior fifth engineer. 

W. D. Mackie, junior fifth engineer. 

R. Millar, fifth engineer. 

W. Moyes, senior sixth engineer, 

W. M. E, Reynolds, junior sixth engineer, 

H, Creese, deck engineer. 

1, Millar, assistant deck engineer, 








P. Sloan, chief electrician. 

A. 8. Alsopp, second electrician. 

H. Jupe, A. Middleton, A. Ervine, and N. Kelly, assistant 

electricians. 

G. Chisnall, senior boilermaker. 

H. Fitzpatrick, junior boilermaker. 

A. Rous, plumber. 

W. Duffy, writer. 

Fourteen of the staff held chief engineers’ certificates and 

eight second engineers’ certificates. 


Mr. F. J. Blake, R.N.R., superintendent engineer 





of the White Star Line at Southampton, made a | 


statement on Tuesday as to the duties and stations 
allotted to the engineers on board a liner in the case 


| of an accident, which we report below :— 


When a ship leaves a port a complete boat list is made up. 
That list is pinned up in the room of every watch in the ship, 
and also on a notice board in the engineers’ quarters. In the 
case of an ordinary collision, in which probably the engineers 
would have an opportunity of getting away, they are directed 
to take charge of boats, but in a case like the disaster to the 
Titanic all the engineers would be required below to endeavour 
to stop any leak that might take place in the water-tight bulk- 
heads, and perhaps to take steps to support the bulkheads. 
All the pumps would be working to their utmost capacity, and 
the electrical engineers would be keeping their dynamos running 
as long as possible. The emergency dynamo would be kept 
running as long as there was steam to supply it. 

When this accident happened and the telegraph rang from 
the bridge either to stop or reverse the engines, a call bell would 
be rung from the engine-room to the engineers’ quarters inti- 
mating that all engineers were wanted below. At sea and at 
such a time this would at once be recognised by the ‘“ watch 
off ’’ as being an emergency call, and they would be down below 
in a few minutes. They would be then under the direct orders 
of the chief engineer, who would depute the engineers to different 
duties necessitated by the exceptional circumstances, and at 
such duties these men would remain until ordered out of the 
engine-room by the chief engineer. They would be working 
surrounded by miles of live steam pipes, and they would be 
superintending or assisting in drawing out fires or doing other 
work where everything was under pressure of steam of 200 Ib. 
The engineers of the Titanic were the pick of the service. They 
were second to none and were chosen from the finest boats in 
the company’s fleet on account of their excellent record. There 
can be no doubt that it was entirely due to the heroic devotion 
of these engineer officers that the ship remained afloat as long 
as she did. 





BUNDLE BINDING MACHINE. 

A MACHINE for making up and binding large bundles 
of laths or similar objects has just been introduced by 
M. Glover and Co, of Holbeck-lane, Leeds. It is shown 
in the accompanying illustration. 

The pieces of wood, or whatever it is desired to bundle, 
are placed in the three jaws 1, 2 and 3. The outer jaws 
2 and 3 have a certain amount of adjustment parallel 
with the axis of the bundle, so as to allow of different 
lengths of the latter. There are two adjustable formers 
4 and 5 for encouraging the bundles to take circular 
shape and also for different diameters of bundles. Pres- 





BUNDLING MACHINE 


sure is applied circumferentially to the bundle by a chain 
7 actuated by an adjustable ram 6, the former being 
made to encircle the bundle by pulling down the ram by 
means of the handle 8. When the bundle is loosely in 
its place the handle 8 reaches, approximately, the point 
marked 9 on the frame, as indicated by the dotted lines. 
Pressure is then put on by means of the treadle lever 10, 
which acts on the ram 6 through the toggle 11. This 
works a pawl 12, which engages with a ratchet 13 on the 
ram 6. 

If the first depression does not apply sufficient pressure, 
the pressure on the foot pedal is released to some extent, 
and the latter is raised by its spring. As this happens 
the pawl 12 is drawn over one or more teeth of the ratchet, 
with the result that on the next depression of the treadle 
the pressure on the bundle is increased. When sufficient 
compression has been achieved, binding wire or twine 
is applied near the gripping chain. 

When the pressure is entirely removed from the foot 
pedal the toggle and pawl are automatically withdrawn 
from the ram 6, which is then automatically raised by 
the weight 14 at the end of the chain 15, The latter passes 
over a roller, and is furnished with a spring 16, so as to 
prevent any unpleasant jar or noise when the ram recedes, 
At the same time the ohain 7 is slightly lowered until it 
is below the jaw } and ready for receiving the next package, 








By means of a stud 17 the chain can be shortened or 
lengthened as desired. 

If the bundles are too long for only one binding they 
can be turned from end to end and the process repeated. 
Messrs. Glover provide machines for compressing and 
binding both ends at once, but for general work the double 
compressor is not considered necessary excepting when 
the packages are very long. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


SUPERHEATED STEAM AT SEA. 

Srr,—I should be glad if you could afford me space for a 
few remarks on Mr. Yarrow’s most interesting paper before the 
Institution of Naval Architects. 

I notice there are no figures given relating to the amount 
of moisture present in the steam entering the heater; this is 
to be regretted, as one cannot form an accurate idea as to the 
efficiency of the superheater apart from the boiler. 

The heating surface of the superheater seems to be rather 
large compared with the heating surface of the boiler, consider- 
ing no more than 93.5 deg. Fah. superheat was obtained, unless, 
of course, the steam was very wet, the superheater having 
consequently a lot of water to evaporate. 

With the prospect of the use of superheats of 250 deg. Fah. 
and upwards it is obvious that with Messrs. Yarrow’s arrange- 
ment, even that shown in Fig. 6, a superheater of very large 
proportions would be required, while, if hotter gases were passed 
through the superheater so as to keep down the size of same, 
plain steel U tubes would soon burn and give trouble. 

Mr. R. W. Allen in your last issue gives some figures relating 
to the Queen’s Engineering Works plant. A superheat, however, 
which varies between 35 deg. Fah. and 85 deg. Fah. cannot be 
considered very satisfactory, and hardly shows the damper 
arrangement to advantage, the fluctuations of steam tempera- 
ture with a superheater of the “‘ mass control ”’ type, such as 
the ‘ Foster,” for instance, can be kept within very much 
narrower limits without the aid of dampers and other devices. 

It would appear to be highly probable that the trouble, 
which has necessitated the use of cast steel for valves, high- 
pressure end of turbine casings, &c., has been due to a very 
great extent to fluctuations in the superheat, such fluctuations 
causing the stresses due to expansion to vary frequently so that 
rupture is simply a question of time. JOHN COATES. 

Newcastle-on-Tyne, April 23rd. 


CONDENSER DISCHARGE. 


S1r,—In the account given by Mr. Beesley in the papers of 
the getting away of the lifeboats during the sinking of the 
Titanic, he refers to the danger one of the boats was in at one 
time of being swamped by the discharge from the condensers, 
which in merchant ships has, of course, to be placed above the 
water line, in accordance with the B.O.T. regulations. 

The enclosed sketch—not to scale—of a design patented 25 to 
30 years ago, but never adopted, shows how this danger can be 
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completely avoided without introducing any element of com- 
plication. Twosyphons are built up centrally of plates, preferably 
against a bulkhead, or, if desired, they can be worked in on the 
ship’s skin, one of which admits all water required for condensers, 
&c., the other deals with condenser discharge, bilges, &c., and 
as there are not any cocks or valves on the ship’s skin, it is 
never necessary to dry-dock a vessel in order to get at under- 
water fittings. A steam exhauster is used to start the condenser 
suction, the discharge syphon, of course, taking care of itself. 
There is a separate air cock at the top of each syphon, on opening 
which, of course, either syphon can be broken. 
April 23rd. CoMMON SENSE. 


SIZE AND STRENGTH. 


Srr,—If we suppose that there are two ships identically 
similar in every respect but differing in size, their masses will 
be proportional to the cubes of their lengths. The strength ot 
corresponding plates will, however, be proportional to their 
sections, and therefore to the squares of their lengths. Pre- 
sumably, therefore, the larger vessel will smash itself up more 
readily than the smaller, if they are travelling at the same 
speed through a field of ice-masses of large size. 

London, E.C., April 24th. Immo S. ALLEN. 


NAVAL ENGINEER APPOINTMENTS. 


TuE following appointments have been made at the Admiralty: 

Engineer Rear-Admira] W, F, Pamphlett, to the Queen, 
additional, for service on staff of Vice-Admiral commanding 
Second and Third Fleets, on transfer of flag, 

Engineer-Commanders,—W, H, Meadus, to the Topaze, addi- 
tional, for deatroyers and torpedo boat tenders; R. B, Dixon, 
to the President, additional, temporary, for special service 
at the Admiralty; R, St, J, Raper, to the Black Prince, oy) 
fecommissioning, ss 
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FRENCH LINER FRANCE. 


Ow the 20th April the French Transatlantic Company’s | 


liner France sailed from Havre en route for New York 
on her maiden voyage. She is not only the largest and 
speediest French merchant vessel, but her accommoda- 
tion exceeds in luxuriousness that of all previous boats. 


Both engines and hull have been built at the yard of the | 


Atlantie Works, St. Nazaire. 


She is the first French liner | 


to be driven by four shafts, and her 45,000 shaft horse- | 


power turbines are the largest ever built in a French shop. 
Her keel was laid down on the 20th April, 1909, and 


she was launched on the 20th September, 1910. Her launch- | 


ing weight was the heaviest ever sent down the ways from 
a French yard, amounting, as it did, to nearly 12,000 tons. 
The following are her leading dimensions : 





a eee ». 218m. .. 715ft. 
Length between perpendiculars 208.83m. .. G685ft. 
Main breadth .. “a 23 m. 75ft. 5in, 
Depth to the main deck “ D” 16.10 m. 52ft. 10in. 
Depth to the upper deck “ A” 24m. 78ft. 9in. 
: 9m. 29ft. Gin, 


Draught load 

Gross tonnage 

Displacement .. ‘ 
Carrying cargo capacity 
Shaft horse-power .. .. .. 
Expected speed on service .. 
Best speed on official trials .. 


23.000 tons 
28,000 tons 
6,000 tons 
45,000 

3.5 knots 
5.9 knots 








2 


The hull is built of Siemens-Martin steel, with the excep- 


tion of the upper works, which are made of high tensile | 


steel. The keel consists of three plates, 67 mm. (2.7in.) | 
thick, riveted together by hydraulic power. A double 
bottom of 2500 tons capacity of water, extending 


nearly the whole length of the ship, is divided into sixteen 


water-tight compartments. From stem to stern the 
vessel’s hull is divided into thirteen water-tight com- 
partments by transverse bulkheads. The latter are 


pierced with twenty water-tight doors, which are operated 
either by hydraulic power on the Stone-Lloyd system. 
In case water should enter any compartment, it may be 
discharged overboard by means of seven powerful steam 
pumps, which have a total capacity of 2500 tons of water 
per hour. 

The France is provided with eight steel decks, which 
are named from the bottom upwards H, G, F, E, D (the 
main deck), C, B, and A. 
deck-house, containing the captain’s apartments, 


Above the A deck there is a | 
the | 


chart and pilot house, and the navigating bridge, which | 


are about 52ft. 6in. above the load water line. 


On the A | 


deck there are a few lifeboats, all the thermo-tank venti- | 
lators, a dog house, and the skylights opening to the | 
first and second-class apartments, as well as to the engine- | 


On the B deck, or 


rooms. 
quarters 





boat deck, are the officers’ | 
: ; : any 
the children’s room, the gymnasium, the print- | 


ing office, library, bookseller’s shop, wireless office, tele- | 


phone office; the first-class social hall placed amidships, 
and, further aft, the entrance to the first-class accommo- 
dation, the salon mixte, the smoking-room, and an open-air 
eafé. All these different are connected by 
gallery. 


rooms 


al 


Forward on the C deck there is an observation room, | 
on both sides of which for nearly 100ft. in length there | 


are thick panels of glass, which, while giving shelter to 


the passengers, enable them to have a good view over the | 


sea even in bad weather. This deck is used as a prome- 
nade by the first-class passengers, and from it open the 
appartements de luxe and the first-class cabins. 
aft end is the entrance to the second-class accommoda- 
tion, and the aft end of this deck itself is at the disposal 
of the second-class passengers. 

Both ends of the D deck, or main deck, are reserved for 
the crew, third-class, and steerage passengers. The 
centre part is divided into numerous first and second-class 
cabins, together with the post-oftice, ladies’ hair-dressing 
room, and information oftice, while aft of these there is the 
second-class smoking-room. The E deck almost 
entirely devoted to the first and second-class passengers’ 
accommodation, though at the forward end there are the 
crew’s quarters, together with third-class cabins, and also 
the hospital and infirmary. At the forward end of the 
F deck are the crew and steerage passengers’ quarters. 
Amidships there is the first-class dining-room, extending 
two decks in height. Abaft of it are the galley, bakeries, 
and all other similar offices, and aft of these come the 
engineers’ quarters alongside the engine-rooms, and aft 
of these again the second-class dining-room and cabins. 


Is 


At the | 
| single-ended and some double-ended, designed to work 


| the other in the dark. 


The G deck is devoted, forward and aft, to steerage 
passengers and to the firemen, stewards, and stewardesses 
in the central part of the ship. The H deck is chiefly occu- 
pied by cargo and bunker space; there are also store- 
rooms, refrigerating rooms for meat, fish, vegetables, 
game, &c., passenger luggage rooms, &c. 

The heating and ventilation of all apartments is elec- 
trically operated, and each passenger can regulate at will 
the temperature of his cabin. All the dining-rooms, 
smoking-rooms, &c., are automatically heated and venti- 
lated. When the temperature is at a certain minimum 
or maximum, fans are automatically set to work, and dis- | 
charge either cooled or heated air. There are two 
electric lifts, at the disposal of the first-class passengers, 
which serve four decks. A single lift running through three | 
decks is for the use of the second-class passengers. In 


| each two-berthed cabin the electric light is so arranged as 


to enable one passenger to read at night time whilst leaving | 
Four hundred electric clocks are 
distributed around the ship; there is one clock in each | 
first-class cabin. They are all regulated by the chief officer | 
from the navigating bridge. 








THE PROPELLER SHAFT BRACKETS 


Below the lower deck nearly the full useful length of the 
shipis occupied by the engine department, viz., 85m. (279ft.) | 
by the boiler-rooms and 45m. (148ft.) by the engine- 
rooms. 

There are twenty cylindrical marine boilers, some 
at a pressure of 14 kilos. per square centimetre, 
say, 200lb. per square inch. There are four boiler- 
rooms, each having its own funnel, 34m. (nearly 11 2ft.) 
high above the grate bars, the lesser and greater diameters 
being 4-1 m. and 5-30m., say, 13ft. 6in. and 17ft. Qin. 
respectively. The total number of furnaces is 120. The | 
grate surface totals 240 square metres—2582 square feet 
and the heating surface amounts to 9300 square metres, 
say, 100,000 square feet (ratio, 1 to 38}). The boilers | 
are operated under forced draught on the Howden system, | 
the air pressure being maintained by electrically driven | 
fans. 

The four propellers are driven by four lines of shafting, | 
each of which transmits about the same power. The | 
main turbines consist of one high-pressure, one medium- 
pressure, and two low-pressure turbines for ahead 
working, and two high-pressure and two low-pressure 
turbines for going astern. 


very much in the same manner as in a man-of-war. 
| the second engine-room are the low-pressure turliies 


ingots. 
| type, with the usual method of binding. The bearings \ 


|} rooms, &e. &e. 


| ture of —5 deg. Cent. in the cold chambers, and is of 


| room and the navigating bridge. 


| given to the aft navigating bridge. 


| and extend to several miles in length. 
| to 45ft., and be without locks, so that the largest ships 


The engine-room is divided into three main compart- 
ments. In the first are the high and medium-pressiire 
turbines—which drive the wing shafts-—as well as ihe 
auxiliaries and the auxiliary condenser, In the fore part 
of the engine-room is the starting platform for the a} ead 
and astern turbines, and from it all the turbines jnay 
be controlled. It is in communication by telemoitor; 
telephones, and telegraphs with the navigating bri 





TS, 
ge, 


which drive the inner shafts, and the main condensers 
together with their auxiliaries. In the fore part of this 
room there is a small starting platform for controlling the 
inner shafts only when these are being used for maneuy ino 
purposes. We understand that under full steam with 
the turbines working at 240 revolutions per minute 
a shaft horse-power of over 45,000 has been re hed, 


| and that the speed then obtained was 25.90 knots. 


The turbine casings are of cast iron. The rotors, as well] 
as the dises, have been machined out of compressed stee| 
The blading is of the Parsons latest improved 
ork 
under forced lubrication. The high-pressure turbine «lone 
weighs 120 tons, the medium-pressure turbine 115 tons, 
and each of the low-pressure turbines 250 tons. The 
shafting weighs about 150 tons. The four bronze pro- 
pellers, which are of the four-bladed type, are 4-05 m., 
say 13ft. 3in., in diameter. The two main condensers 
have a cooling surface of 4000 square metres, say, 43,000 
square feet. The auxiliaries of the main engines are in 


| duplicate. 


The electric plant comprises four dynamos operated 
by steam turbines. They generate electricity at a pressure 
of 220 volts, and supply current to about 6000 lamps, 
as well as to the forced draught and ventilating fans 
and to the electric lifeboat winches, cargo winches, capstans 
for maneeuvring in ports, lifts from the galley to the dining- 
The refrigerating plant, which consists 
of two engines, has been designed to maintain a ten)pera- 

the 
usual CO, type. 

One of the most interesting parts of the ship is the chart- 
In a large bridge-liouse 
are the compass, the hydro-electric steering gear of German 
make, the handles for working the Stone-Lloyd water 
tight doors, with a plan giving the exact position of the 
twenty doors and if closed or open. Owing to the long dis 
tance between the bridge and the starting platforms 
in the engine-rooms, special telegraphs have been used. 
There are, first, the ordinary telegraphs, which of 
large size and in duplicate; then a special telegraph, 
in which as soon as an order is given an electric Jamp is 
lighted. ‘This is extinguished when the engineer answers 
the order. This telegraph, which is very similar to those 
in use in naval ships, is in duplicate both for the main 
engines as well as for the low-pressure turbines driving 
the inner shafts. A similar telegraph is used for orders 
In addition to the 
telephones, 


are 


foregoing, there are three loud-speaking 
which communicate with the engine-room starting plat- 
form, the forecastle, and the aft bridge. 

There are twenty lifeboats—9.14 m. by 2.50 m. 
by 8ft. 3in.—each for fifty-two persons, as well as a whale 
boat and a dinghy. The crew consists of 320 hands, and 
275 stewards, pursers, stewardesses, &c. The accom- 
modation has been designed for 550 first-class, 450 second- 
class, 250 third-class, and 800 steerage passengers. 

The French Transatlantic Company, to which the 
France belongs, has just ordered a larger liner, 250m. 
(821ft.) in length, to be built in the same yard, but the 
order is subject to improvements being carried out in 
St. Nazaire Harbour so as to enable the launching, dry 
docking, and sailing of this new ship. At present the 
St. Nazaire large dry dock could not take in a 250 m. boat, 
but it is nearly certain that a néw dock will be built in 
the river Loire. It would be 800m. (2600ft.) in width, 
It would be dredged 


3Ot. 


might enter or leave at any time. The matter is being 
considered by the Ministry of Public Works. 


StxcE March Ist last a travelling Post-office van has 
heen attached to the Rhodesian mail, to and from the 
Rhodesian border, dispensing with the six or seven hours 


| stop at Bulawayo whilst the local mails are being re-sorted, 
| and allowing of a corresponding decrease in running time 
| between the Cape and the Rhodesian capital. 
| posed shortly to run a Rhodesia Limited Mail every 


It is pro- 
Tuesday upon the arrival of the overseas mail at Cape 
Town dock, a practice which has for some time been 
followed between Cape Town and Pretoria. The return 


| journey will be similarly timed, and deliver the outward 


mail to the home-going steamship. The new travelling 
Post-office is of local construction, having been built at 
the Rhodesian railway works at Umtali, and contains 
sleeping and lavatory accommodation in addition to th 
usual Post-office fittings. 


Recentiy Mr. T. L. Patterson read a paper entitled 
“Study of a Falling Factory Chimney,” before the Glas 
gow Royal Philosophical Society. He explained thut 
the chimney in question formed part of the Roxburgh 
Sugar Refinery at Greenock, and was removed three years 
ago with blasting gelatine, and as the chimney fell in a 
different way from that described by the late Professor 
Rankine, a number of photographs of the event were ©! 
interest as enabling one to calculate the time require: 
to reach the different positions shown on the photographs. 
The peculiarity of the fall was a kind of “ knuckling 
down ” process which took place. As the chimney leaned 
over it knuckled to the ground near the base, leaving th« 
leaning portion shorter, to knuckle down in its turn when 
the chimney leant over far enough. Rankine’s theory 
was that in falling the upper portion of a chimney, afte! 
leaning over some distance, fell in a shower of fragment 
in and around the base, but while doubtless trne of man) 
chimneys blown over by a gale, it did not apply, the le: 
turer said, to chimneys overthrown mechanically. | 
falling the Roxburgh chimney spread itself out to a dis 
tance in length equal to the height of the portion over 


n 


| thrown, which was 137ft. 
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WHEEL TURNING AND BOXING MACHINE. 


A MACHINE specially designed for turning up and finish- 
ing the rims and for boring or boxing the hubs of wooden 
wheels has recently been put upon the market by A. 
Ransome and Co., Limited, of Newark-on-Trent. It 





is intended to deal with wheels up to 6ft. in diameter, | 
and is illustrated in the accompanying engraving. The | 
headstock is mounted on a standard of box section, which 


contains a cupboard closed with a door for storing tools, 
&e. 
a four-speed cone. 
to take up the end thrust. Two compound slide rests 
are provided. One is for turning up the rims and faces 
of the wheels, and the other for boring and finishing the 
hubs. The columns for carrying these slide rests can 
be clamped in varying positions on the bed-plate, which 
is attached to the main standard of the machine. They 
can be readily adjusted and locked in the positions suited 
to wheels of different diameters. Both the slide rests 
have a traverse of 16in. on the slides. . A face plate of 
special form holds the wheels or hubs while they are 


being turned or bored. The countershaft of the machine | 


runs at 450 revolutions per minute, and 2 brake horse- 
power is required for the drive. The weight is 2 tons. 





ENGINEERING PROGRESS ABROAD. 


Argentina. 


THE greatest movement in grain and other cereal 
traffies which the Argentine Railways have ever known 
will commence within the next month or so, and will 
probably continue until late in August. To meet this, 
every available wagon will be necessary ; 
nately not one among the different grain-carrying lines 

the Buenos Aires Western, the Buenos Aires Southern, 
the Entre Rios, the Buenos Aires and Pacific, the different 
Cordova railways—has enough of this class of rolling 
stock to meet the coming demand. On the other hand, 
all of these companies have purchased much additional 
equipment of late, and all of them have large orders on 
the books of the makers at home still unfulfilled. 

We may look for the usual bitter lamentations among 
the grain shippers of Argentina raised on account of the 
dearth of the companies’ rolling stock, and for the perennial 
agitation to compel them to provide for the requirements 
of the districts which they serve. No less certain will 
be the character of the excuses put forward by the said 
companies in their defence—namely, the enormous in- 
crease in the shipments. This year, at least, this plea 
will be a justifiable one; the impossibility of obtaining 
new wagons from the British manufacturer, and the 
serious handicap which is occasioned by shippers keeping 
the wagons unloaded after they have been sent to them, 
on account of their desire—not unnatural under the 
cireumstances—to withhold their consignments for more 
tempting market prices. Each succeeding season this 
farce is enacted; each season the result achieved is 
precisely the same. 

Day by day another Transandine railway is creeping 
across the plains of Argentina towards the mountains of 
Chile, This is the Buenos Aires Great Southern extension 
of its Neuquen line, a line which at one time was regarded 
as a hopeless failure from a traffic-earning point of view, 
and which was only constructed by the company to satisfy 


The mandril is of cast steel, and has keyed on it | 
It is fitted with double ball bearings | 


and unfortu- | 


the National Government and afford a strategical means 

of communication at the time that war with Chile seemed 

almost unavoidable. To-day this branch has become 

of great importance, and the mere fact that little has 

been said about it by the company itself, and its very 
| existence unsuspected by the shareholders, does not 
| detract from the value of the enterprise. 

Almost 50 miles of the extension have been constructed 
to date—perhaps even more—and some 60 to 70 miles 
| more will have to be laid down to reach the Chilian frontier. 
| The engineering difficulties are not few, but the section 
is expected to be completed by the month of August. 
1913. With its splendid organisation and unrivalled 
connections, the Great Southern should be able to wrest 
a great deal of valuable and remunerative cattle-carrying 
traffic from the Buenos Aires and Pacific Railway in con- 
junction with the Transandine Railway. In any case, 
the competition will be extremely keen, with correspond- 
ing benefits to shippers of live cattle and to the refrigerat- 
ing concerns which buy from them. 

The Argentine Government, which with Peru was 
among the earliest of the Latin-American States to adopt 
wireless telegraphy, has just erected a new station south 
of Rio Grande in Tierra del Fuego, which will be in com- 
munication with Cape Virgenes station, situated on the 
mainland of the eastern entrance to the Straits of Magellan. 
Other stations are about to be erected in the Republic. 








Chile. 


The Antofogasta Railway, which, under the manage- 
ment of Mr. W. H. Robinson, has made consistent head- 
way both as a passenger and a freight-carrying line, has 
latterly expanded considerably, with the result that 
| further rolling stock has become an imperative necessity. 

All the equipment used on the line is designed by the 
company’s own competent staff of engineers, and among 
the latest orders sent home is one for the construction 
| and prompt delivery of 50 flat-bottomed railway wagons 
of the bogie type, with a carrying capacity of 20 tons each. 
This order is being executed by the Blake Boiler, Wagon 
and Engineering Company, Limited, of Darlington. 

An important contract in Chile has lately gone to another 
British firm. We refer to the large electric generating 
plant intended for the Taleahuano Naval Dockyards, which 
has been awarded to the General Electric Company, 
Limited, of Queen Victoria-street. The order from Chile 
includes the entire equipment of a central station destined 
to provide electricity for illuminating purposes and 
motive power, combined with compressed air, for the 
Government dockyards, shops, cranes, &c. &c. British 
as well as native—Corral—coal will be used as fuel, and 
steam will be generated by a battery of Babcock and 
Wilcox boilers, fitted with automatic stoking gear 
fed by a new kind of coal conveyor. Electric power 
will be produced by steam dynamo sets of 37-5 kw, 
supplied by the Birmingham firm of Belliss and Morcom, 
Limited—or the Belliss-General Electric Company— 
provision being made for additional sets to be introduced 
as may be desired. In the order are included steam- 
driven air compressors to operate the machine tools in 
the shops. 

Patent rights have been granted by the Government of 
Chile. to Mr. Archibald Unwin, for an invention of 
what he has designated ‘‘ a Chile level.”’ This is an instru- 
| ment which is declared to prove suitable for all ordinary 
or precision levelling, and its claim to distinction includes 
‘‘a@ superiority over the old-fashioned precision level on 
account of the extreme simplicity of design, the absence 








of loose parts, and the rapidity and ease with which it 
operates.’’ The level is being made in England by the 
firm of Messrs. Troughton and Simms. 

British contractors should certainly keep a watchful 
eye upon the progress of Chile commercially and indus- 
trially, since the Government have decided upon an 
immense development programme, the importance of 
which may be gauged from the fact that no less a sum 
than 200,000,000 dols. have been allotted to different 
projects. These include new railway construction (com- 
prising the necessary equipment) to the amount of 
110,110,000 dols.; waterworks, 28,690,455 dols.; public 
buildings, 63,000,000 dols.; all of this is to he expended 
during the next four years (1212-1916), in addition to 
2,000,000 dols. upon irrigation works throughout the 
provinces of Tacna, Atacama, Coquimbo, Santiago, 
Curicé, Linares, Biobio, and Cautin. In view of the 
general popularity which is enjoyed by British contractors, 
due in a great degree to the splendid work done by such 
firms as Sir John Jackson (Chile), Limited, there should 
be ample scope for further British enterprise in this 
progressive republic. The Government is a remarkably 
sound and stable one at the present time; the credit of 
the country at no time has stood higher, and the general 
prosperity has seldom been more pronounced or wide- 
spread. Thus everything points to a period of industrial 
development in which British firms should and could 
play a prominent part. 


Colombia. 





Commercial] and industrial development in this republic 

is undergoing considerable curtailment due to the prac- 
| tical cessation of shipments from the ports of Cartagena 
and Barranquilla into the interior. When the Magdalena 
River is so low, as at present, that steamers cannot pass 
| on the way to the capital of Bogota, the life blood of the 
| country is arrested almost completely, for there exists 
no alternative route by railroad all the way from the 
coast. It may take some months before the heavy 
accumulations of freight now awaiting movement can 
be handled, only the smaller consignments proceeding 
on mule and donkey back to their ultimate destination, 
a long, slow and tedious means reminiscent of the pioneer 
days. This arrest in the republic’s economic develop- 
ment is particularly unfortunate in view of the progress 
which had been commenced last year, and which gave 
promise of much greater expansion. 

The mining industry in some respects had commenced 
to improve, and the Marmato district was doing better 
in the way of actual production than had been the case 
for a long period. The mines belonging to the Colombian 
Mining and Development Company, Limited, upon which 

| many thousands of pounds have been expended in the 
| past, are to be further exploited, the directors having 
| resolved to carry out the somewhat elaborate scheme 
| proposed by Mr. Arthur Wilkinson, the resident engineer, 
which has called for an entirely new milling and cyaniding 
| plant. This will be made in England, the main units 
| going forward at once. The consignment may easily 
| get as far as Barranquilla, the port; but in view of the 
| low condition of the Magdalena River, and the immense 
| glut of material of all kinds awaiting handling, and which 
| naturally will take precedence in despatch, it would be 
rash to prophesy when the plant will reach the mines 
at Marmato, situated many hundreds of miles away and 
high up in the mountains. 


General. 
It is expected that further orders for South 
American warships will shortly be placed; and it -is 


to be hoped that British shipbuilders, busy as they may 
be at the present time with other remunerative work 
on hand, will take some trouble to tender. During the 
past few years a great amount of activity has prevailed 
in this kind of enterprise, but the tendency of the Latin- 
American States, especially those of Brazil and Argentina, 
is to increase their naval construction, with what ulterior 
motive it is unnecessary to inquire. 

Of the vessels which can be regarded to-day as effective. 
British builders are responsible for nearly one hundred, 
having constructed a tonnage aggregating 225,000 tons, 
and this total includes practically the whole of the Chilian 
and the Brazilian men-of-war. 

Argentina has been somewhat more conservative in 
the placement of her orders, having employed the yards 
of British, French, German, Italian, and latterly North 
American contractors. At the present time two Argen- 
tine battleships are ready for delivery from U.S. yards, 
while at Elswick the great Brazilian battleship to be named 
hereafter the Rio de Janeiro, is approaching completion. 
The displacement is 27,500 tons, or 5000 tons more than 
H.M.S. Orion, to which she bears some resemblance. 

It is understand that the North American contractors 
in their relations with the Argentine Government have 
found themselves considerably on the wrong side of the 
ledger. The contractors probably imagined that in 
dealing with a South American State they had “a 
soft thing;” it has, however, proved an uncommonly 
hard one, and the vessels are said to have been built at 
a substantial loss. The tender which they put in was 
about 15 per cent. lower than that of their nearest 
possible competitor; but the loss actually incurred may 
prove some- thing even in excess of this. 








WE hear that the Budapest Town Council has drawn 
up regulations relating to the construction and equip- 
ment of such electric motor cabs as may be licensed for 
use in the capital. It is required that the electric vehicles 
shall carry four passengers and their luggage throughout 
the city, the accumulators being equal to covering a dis- 
tance of 80 kiloms. The vehicles are to be after the 
laundaulet model, fitted with side window, forward roof, 
space for luggage on the top of the roof, with brass mount- 
ing fittings at back, a hook for the reserve wheel, two 
electric or petroleum head lamps, and two reserve acetylene 
lamps, with reservoir, for extra-urban travel, and a glass 
blind in front of the driver. The body of the vehicle is 


to be painted blue, and its number at the rear lit up, an 





electric lamp being fitted to light the interior. 
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PLAIN SURFACE GRINDING MACHINE. 


THE accompanying illustration represents a machine | 


which has been built by Beyer, Peacock and Co., Limited, 
Manchester, for the Indian State Railways, for grinding the 
surfaces of locomotive slide bars, &c. The bed is of heavy 
construction with planed and surfaced flat sides and forms 
a tank for water. It has three supports, two of which are 
used as cupboards for tools. The table has a deep trough 
and is provided with T slots planed out of the solid. It is 
moved along the bed by means of a rack and pinion, spur 
gearing and pulleys, and is provided with self-acting 
reversing motion and adjustable dogs for regulating the 
traverse. The upright with vertical slide is securely fixed 
upon the bed, and the saddle has an independent) 
vertical adjustment by means of a screw, worm and 
wheel and hand wheel to suit the varying depths of work | 
and diameter of the grinding wheel. The spindle on which 
the latter is mounted is of hard steel and runs in long 
parallel gun-metal bearings, and the spindle slide has a 
variable self-acting reciprocating motion. On the back 
of the upright are brackets having long gun-metal bearings 
which carry the countershaft and driving pulleys. A con- 
tinuous supply of water for the surface of the object being 
ground is supplied by means of a centrifugal pump. The 
chief dimensions of the machine are as follows :—Length 
of bed, 10ft.; length of table, 7ft. 6in.; width outside the 
trough, 18in.; grinding wheel, 15in. diameter by 2}in. 
wide. The reciprocating motion of the spindle slide is 
effected as follows :—A belt connects the first motion 
shaft on the back of the machine with the pulley on the 
worm shaft below the worm wheel, which in turn causes the | 
slotted crank dise to revolve. 


| 


| enclosed gas of the area of the cylinder and of the height of 





THE “JAMES FORREST” LECTURE, 1912.* 





AERIAL FLIGHT. 
By Henry REGINALD ARNULPH Mattock, F.R.S. 


WHEN the President and the Council of the Institution of Civil 
Engineers did me the honour of asking me to deliver the James | 
Forrest lecture for the year 1912 on “* Aeronautics ” I thought 
although having some first-hand knowledge, that it would be | 
right to examine, as far as time permitted, the literature bearing 
on the subject. The Bibliography of Aeronautics published | 
by the Smithsonian Institute of Washington in 1910 contains 
a list of nearly 14,000 books and papers, all dealing with balloon- 
ing or flying ; and at the present time I suppose that this number 
has greatly increased, and I feel that the short hour at my dis- 
posal will be better employed in sketching the principles involved 
than in attempting to give a historical view of the progress of 
these two branches into which aeronautics has become divided. 

Beginning with balloons, as having the priority in point of 
time, it may be remarked that the whole subject is included in 
the last 130 years dating from the experiment of the Mont- 
golfiers, who made their first ascent in 1788, but were at work 
for some years before this, and that other designs quickly 
followed containing in principle most of the appliances which 
are in use to-day. The ballonet, for instance, was proposed 
and tried by Charles and Robert. We find also designs for | 
dirigible balloons of much the same shapes as are now familiar | 
to us. 

All attempts at propelling these vessels naturally failed for | 
want of adequate power, and in some cases the proposed form 
of propulsion was impracticable, but in others a screw of nearly 
the same proportions as that now in use was actually tried. 
It was soon found, however, that the speed which could be 
developed by man-power or by any engine that the balloon 
could lift only amounted to a few miles an hour, less, that is, 
than the speed of a very slight breeze. Thus, so far as directing | 
the course of a vessel was concerned, the mechanism was almost | 
useless, and few further attempts at mechanical propulsion | 
were made until the advent of the internal combustion engine. | 

Within the last twenty years much has been learnt on the | 


subject of air resistance, both with regard to form and surface | external pressures nearly the same are the only forms used on 
friction, and it is now possible to predict with some certainty | @ large scale. 

eae | sented by supposing the piston to be clamped but perforated— 
| Fig. 18—so that the gas can escape when the pressure is reduced, | resisting areas which can be actually constructed. One or two 
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| what the absolute pressure of the air may be. A balloon of 
| constant mass and unlimited extensibility would be realised 


| ture at all levels there would be no limit to the height to which 


the power which is required to give any particular form a 


| specified speed. 


The power which can be carried depends upon the available 
lifting force of the balloon and the resistance on its size and shape, 
and it will not be amiss to devote a short time to the considera- 
tion of the available lifting force of various types of balloons 
and how this force depends on, and changes with, the altitude. 

Independently of outward form, balloons may be divided 
into two classes, according as the lifting gas carried is (a) constant 
in mass, or (6) constant in volume, and these again may be sub- 
divided according to the relation of the pressure or density 
of the enclosed gas to that of the surrounding air. 

All the conditions, however, may be conveniently represented 
by supposing that the gas is contained in a massless vertical 
cylinder closed at the top by a fixed cover and below by a mov- 
able piston. The piston may be supposed to be free or clamped, 
and to be acted on by the gaseous pressures only or by any other 
additional force. 

(1) Taking first the case of a constant mass of gas. If the 
piston—Fig. la—is free, the pressure on both sides of it is 


reached when the difference of the weight of the enclosed ae 
and the same volume of outside air is equal to the load; but 
the equilibrium is then unstable, for any loss of level, however 
small, will cause the heavier outside air to enter the cylinder 
and thus diminish the lifting force, which at the highest love} 
| was only just sufficient to support the load. An ordinary balloon 
| therefore, if left to itself, would rise to the maximum height 
and then come down with a constantly accelerating velocity 
and it is only by a alternately with ballast and gas that 
| any desired altitude can be maintained. 
| (5) Another form of constant volume balloon consists essen. 
| tially of two compartments, one containing the lifting gas and 
| the other being in communication with, but at a slightly higher 
| pressure than the air outside, the difference being maintained 
constant usually by acentrifugal pump. Thisis the plan adopted 
in all non-rigid dirigibles where constancy of external form is q 
| matter of importance. To represent these conditions we must 
| suppose that the piston is free, and that the cylinder is closed 
at both ends, enclosing therefore a constant volume, but that 
the cover at the lower end is perforated and provided with a 
means of maintaining a small constant difference between the 
internal and external pressures. As far as lifting force is con. 
cerned, this type of balloon is similar to one of constant mass, 
the only difference being that, owing to the expulsion of the 
slightly compressed air in the ballonet, the lift, instead of being 
constant, increases with the altitude, but the increase is <:)all, 
{f such an altitude is reached that the whole of the air in the 
ballonet is expelled, the balloon is in the position described in 


| The limit to the height which can be attained in this caso 
| 





case (3), namely, constant volume and constant mass. Ii, as 
| in the rigid type of dirigible, the outward form is kept cons) ant 
by a framework, it is not necessary to maintain an exces; of 
pressure in the ballonet, but in all other ways, as far as lift jis 


concerned, the rigid and non-rigid dirigibles are alike. he 
working altitudes of such balloons are limited by the volume 
of the ballonet, which must never be completely collapsed, 
For instance, if they are intended for use up to 5000ft., at which 
level the atmospheric pressure is reduced by about one-fifth 
| part, the volume of the ballonet must not be less than one-sixth 
of the whole volume of the dirigible, leaving five-sixths for the 
lifting gas. 

I do not propose here to go into the questions of the relative 
merits of the rigid and non-rigid forms, questions which turn on 
structural details rather than on general principles, but some. 
thing may be said on the nature of the envelope used for retain- 
ing the hydrogen, which is now usually employed for lifting pur- 
poses. The best information on the subject is due to work recently 
carried out at the National Physical Laboratory, at the request 
of the Advisory Committee for Aeronautics, and will be found 
in detail in their published reports. It appears that among the 
fabrics in use there are enormous differences in their retentive 
power, that is, in the rate of the diffusion of hydrogen through 
them irrespective of actual leaks, differences of nearly two hun- 
dredfold appearing between the worst and best specimens. 
India-rubber coatings are the least satisfactory, allowing an 
escape in some cases of more than 0.7 cubic foot for every 
square foot of material in twenty-four hours when new, and 
deteriorating as time goes on. The most retentive hitherto 
tested are various oiled silks, goldbeaters’ skin, and some other 
artificial membranes. When the large surface, which all dirigible 
shapes expose to the air, is considered, it will be seen how im- 
portant is the choice of material, and that with the best the 
necessary hydrogen renewal is not a small matter, even if no 
ascents are made, and may well be over 1000 cubic feet a day 
for a large vessel. 

Much more than this, however, must be lost when the dirigible 
isin use. A thousand cubic feet of hydrogen gives a lifting force 
of about 75 lb., and the engines of one of the larger dirigibles 
will part with many times this weight in fuel and other ways 
in less than twelve hours. To keep the vessel at a constant 
height the lift has to be diminished or the downward force 
increased at the same rate. While travelling this may be 
effected to some extent by steering, but when stationary the 
balance can only be obtained by allowing the equivalent amount 
of gas to escape. To rise again an equal amount of ballast 
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always the same and equal to the pressure of the atmosphere 
at that level. The lifting force acting on the cylinder is there- 
fore the difference of the weights of a column of air and of the 


that part of it which the gas occupies. This is true no matter 


in the case of a soap bubble if its size was sufficient to make the 
pressure due to surface tension negligible. Such a bubble 
therefore would always be acted on by a constant lifting force 
as long as the atmosphere outside had the properties usually 
ascribed to a gas, and if the atmosphere had the same tempera- 


the bubble would rise. If, on the other hand, the distribution 
of temperature was adiabatic, there would be a definite upper 
limit to the atmosphere which in dry air on this earth would be 
20 miles above sea level. 

(2) In a balloon made of any known solid material the expan- 
sion of the gas is resisted by the ten- 
sion in the walls, and if these are 
inextensible the piston must be sup- 
posed to be clamped in its original | 
position. If the walls are elastic, the | 
effect on the density of the gas is the 
same as if a pressure were applied to 
the piston corresponding to the stress 
strain curve of the material at each 
stage of expansion. In both these cases 
the balloon will rest in stable equili- 
brium when such a heigth is reached 
that the difference of the densities of 
the internal gas and of the external 
atmosphere, multiplied by the volume 
of the cylinder at the time, is equal to 
the load carried, or, if thereis no load, 
when these densities are equal. 

(3) A balloon with constant volume 
and constant internal pressure is re- 
presented by supposing the piston to 
be clamped in its initial position-—Fig. 
ls. Such a balloon would be in stable 
equilibrium in the case (2), but at a 
lower level. But it is impossible with 
any known material, except on a small | 
scale, to make an envelope strong enough to withstand the 
difference of internal and external pressure at great altitudes | 











| and at the same time light enough to be lifted by the gas. 


(4) Balloons with constant volume and with internal and | 


The conditions of the ordinary balloon are repre- | 


| is presented to the current. 


| without limit. 


must be discharged. The number of ascents therefore which can 
be made without a fresh supply of hydrogen is limited by the 
quantity of ballast which can be carried. 

It is of some interest to inquire what engine power is required 
to propel such vessels at the speeds they are credited with, 
namely, 35 to 45 miles per hour. Model experiments indicate 
that for “fair” shapes the resistance actually encountered 
is about one-tenth of the normal resistance of a plane whose 
area is the maximum cross section of the vessel. The greater 
part of this resistance is due to surface friction, but for cylindrical 


| shapes with long parallel sides the proportion is somewhat greater 
| in consequence of the wake. 


As will be mentioned again later, 
the normal resistance of a plane in air is about 0.00135 v? lb. per 
square foot, where v is the speed in feet per second. If we take 
the case of a vessel with “ fair ’’ lines whose maximum diameter 
is 40ft., the area of the cross section is 1250 square feet nearly, 
and the resistance at 40 miles an hour (that is, at about 60ft. 


per second) is 0.0035 x 1250 x 3600 = 1600 lb. The 


1 

10 

1600 x 60 
550 


The engines are not likely to convert much more than half 
their nominal horse-power into thrust, so that 240 horse-power 
engines would be required to give a speed of 40 miles per hour to an 
airship of this size and form. This rough calculation probably 
under estimates the power required even for a ship with fair 
lines, and for cylindrical shapes which leave a considerable wake 
the defect will be greater. The general steering qualities 
ef dirigible balloons are unsatisfactory, and this is perhaps 
more apparent in the large cylindrical vessels than in those 
which are fish-shaped, but in all cases the steering may be 
improved by the addition of fins. Even with these, however, 
it is difficult to keep a straight course. 

We may now turn our attention to the more promising field 
presented by true flying machines—machines, that is, which are 
heavier than air and are supported by the reaction of a downward 
current of air called into existence by the engines in ordinary 
flying, or by the diversion of natural upward components of 
the wind in soaring. It is theoretically possible also to maintain 
flight—without expenditure of work on the part of the flying 
machine—in a horizontal wind whose velocity increases with 
the altitude or varies from place to place at the same level. 
In this case the flying machine has to descend in the direction 
of the wind and then turn and ascend against it. In each such 
cycle work is gained, and the work is obtained from the differ- 
ence of wind velocities—Appendix. It is not improbable 
that birds in some circumstances may actually soar by thi- 
means, but there are no detailed observations, as far as I am 
aware, on the subject. When a body falls without change 
of attitude either vertically or obliquely under the influence ot 
gravity, it acquires in time a constant velocity, and when this 
is reached the resistance is equal to the weight. The downward 
momentum imparted to the air in the unit of time is then w v y, 
where v in this case is the vertical component of the velocity. 
At the same time the resistance to the vertical motion is w v*/2 1, 
and the power expended on the air is w v*/2 g. 

The terminal velocity itself depends on the shape and area of 
the surface exposed to the air, and on the manner in which it 
Thus it would seem at first sight 
that by increasing the area of the surface, and so diminishing 
the velocity of descent, the power expended might be reduced 
As will be seen later, however, air friction 

laces a limit on the reduction of power necessary for flight, 
independently of other practical limits imposed by sizes of the 


power required for the thrust therefore is 120 H.P. 
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examples may be given illustrating the dependence of the power 
required on the terminal velocity. ‘ 
First, take the case of a parachute, which may be supposed 
to be massless and to carry a long ladder up which a man climbs 
Fig. 2. If the man is to maintain a constant elevation above 
the ground he must be able to climb as fast as the parachute 


falls. Now, it is known from experiment that a surface such 


as a parachute experiences a resistance while falling through | 


the air equal to about ;}$5 of a pound for every square foot 
of area at a speed of Ift. per second. If we give the parachute 
a diameter of 36ft. its area will be about 1000 square feet ; and 
if we suppose the man to weigh 150 lb., the terminal velocity 
will be given by 


150 


ory = 3.3ft, per second. 


Pe This, of course, is much 
more than a man ean do, 

If we take a man-power as one-tenth of a horse-power, 55ft. 
per minute or, at the outside, Ift. per second, may be taken as 
the rate at which he can raise his own weight for any considerable 
length of time. The area which, when loaded with 150 lb., drops 


50,000 : 
] or 10,600 square feet, that 


at rate of 1ft. per second is 
ic. a circle of 113ft. diameter. With such a parachute a man 
could by climbing keep himself stationary in the air. 

It is not necessary, in order to impart this momentum to the 





air that the surface should itself have this area of 10,600 square | 
The same momentum may be given by a much smaller | 
i If a perfectly efficient | 


leet. 
inclined surface moving horizontally. 
screw or inclined plane were a physical possibility, there would 
be nothing to prevent people from flying by their own musculgr 
effort, and it is worth while to examine the causes which prevent 
the realisation of such a result. The reaction on an inclined 
plane in a current of air will sufficiently illustrate this without 
the introduction of complications which surround the question 
of the very similar reactions on screws. 

Take the case of a thin flat plate placed edgewise in a wind. 
If there is no surface friction between the fluid and the plane 
the latter offers no resistance, the pressure on both sides is the 
same, and the flow of the air stream is unaltered by its presence. 
If, however, the plane is inclined to the current, the mathe- 
matical solutions present two possible forms of flow, one of which 
would indicate that the plane experienced no resistance, but 
that the pressure was so distributed over the two surfaces as 
to form a couple tending to turn the plate broadside to the 
stream—Fig. 3—the other indicating a resistance, the pressure 
on the up-stream surface being raised while on the down-stream 
surface the pressure remains unaltered, equal, that is, to the 
general pressure in the air at a distance. This form of flow 
is shown in Fig. 4, and it will be seen that behind the plane there 
is a body of still air, separated from the current by a surface of 
discontinuity. 





Neither of these theoretical flows represents what actually 
takes place, but the second is sufficiently close to Nature to give 
a rough measure of the real resistance when the inclination of 
the plane to the direction of the current is a moderate angle, 
say, not less than 8 deg. or 10 deg. Assuming for the moment, 
however, that the second solution is correct, we may calculate 
the wind speed required and the angle which a plane of given 
area must make with the direction of flow if a given quantity 
of momentum is to be geperated in a direction at right angles 
to the stream. 

From the theory of the flow shown in Fig. 4 it appears that the 
average normal pressure on the unit area of the plane is pro- 
portional to v? ees 
+ wsina 
angle which the plane makes with the stream. 


, where v is the velocity and a the 
When this 


angle is small, this expression may be replaced by v? “sin a,and 


: eS ae - 
the actual normal force is p v? 4 sin @ per unit area of plane, p 


being the density of the air. Hence the components parallel 


: re. goer Pei 
and perpendicular to the flow are p v? z sin? @ and pv? q sina 


cos @,. 

The first of these is the resistance and the second the lifting 

force, and their ratio is cosa. The downward momentum 

. 3 . . 
generated is then p 2 : sin? a cos a, thus leading to the con- 
clusion that there is no limit to the lifting foree which may be 
called into existence by a given resistance or by a given power 
by sufficiently reducing the angle a. 

The general relations connecting the normal force, lateral 
force, resistance, and power expended when a stream of air 
flows obliquely past a long narrow plane—the long dimension 
being across the stream—are given in the following formule ;— 

Let v denote the velocity of steam. 


a » +» angle between the stream and plane. 
Sy » area of plane. 

Ls eae ++ normal force on plane. 

ore +» resistance. 

A ts +, lateral force. 

H ++ power required in foot-pounds per second. 


ee ef + density of air. 
Then on the theory of the flow shown in Fig. 4: 


inf peer eeee ae 
4+ msina . 


When the angle is small enough for a to be sensibly equal to 


As before said, according to this theory any power, however 
small, would be sufficient to carry any weight at any speed, 
| provided there was no limit placed on the area of the plane. 
| If the area were given it would always be possible to find a speed 
at which the load could be carried with the specified power. 
For instance, if it is asked what area of wing must a man weigh- 
ing 150 lb. have in order to fly at 10ft. per second—6.8 miles 
per hour—supposing he can develop 1/10 horse-power— 
roughly, about 60 foot-pounds per second. The value of the 
constant A for air is 1/510, and from the equations (4) to (7) 
we find that the required area is 8S = L/Av?a = 11,400 square 
feet ; also that a = H)vL = 2.3 deg. 

f we assume a wing area of 150 square feet we find that for 
the same power, the velocity required to support 150 lb. is 
L2 ASH or 1270ft. per second with a = H¥AS/L'= 1.1 
minutes of arc. Or, again, if we assume a velocity as low as 
60 miles per hour—88ft. per second—we find that the power 
required is L?/AS v = 860 foot-pounds per second, or 1.55 
horse-power, and the corresponding value for a—namely, 
L/A S v?—is 3.7 deg. 

These examples, in which no resistance except that of the 
wings is taken into account, and which it must be remembered 
depend on a theory which excludes frictional forces, show clearly 
that even on these favourable assumptions flight by muscular 


9 

| sin @ and _cos a is nearly unity, if we put 4 p oe = A, 

| 
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power would be impracticable for human beings, if only on 
account of the great wing area or great speed which is required 
for the purpose. When, however, the actual forces which act 
on plane surfaces are examined experimentally, it will appear 
that it is not only impracticable but impossible. The difference 
between the theoretical and experimental results will now be 
considered. 

In Fig. 5 the ordinates of the curves are the L and R of the 





| 
| 
| 
| 


| 








” 2mrsina 
Pe eee We eee kk 8 1 
a? 4+ msina (1) 

2m sin? a 
R= (pane tinsel ‘ oo eh 2 
hp 4+ sina (2) 





equations just given, and they refer to a plane whose breadth 


| parallel to the stream is small compared to its length. 


The units in which these curves are plotted are such that 1 
corresponds to the weight of a column of air of unit section 


| whose height is the dynamic head required for the velocity. 


The ratio L/R, which measures the proportion of the lifting 
force to the resistance—or in the case of flying, the lifting force 
to the propulsive effort—is simply a curve of contangents, M. 

In Fig. 6 the curves and their ratio are the result of experi- 


ments made with planes moving in air and in water, and it 


Fig. 6. 





ANGLE of 
VALUES FROM EXPERIMENT. 


may here be noticed that for most purposes the results obtained 
from water may be applied to air and vice versa, provided, of 
course, that the relative densities of the two fluids are taken into 
account. 

Three points in particular stand out clearly in the experi- 
mental curves, namely :—(1) That the actual resistance and 
lifting force are greater than the theoretical values; (2) that 
their ratio ceases to be a curve of contangents, and that it has 
a large and distinct maximum when a is somewhere about 
5 deg.; (3) that both the resistance and lift are very uncertain 
when a is within 10 deg. or 15 deg. on either side of 45 deg. 


lif 
It appears that the M curve ( ——- ee 
resistance 
cot a, but that it approaches cot a fairly closely when a exceeds 
15 deg. 


) is always less than 


lif i ; 
The curve of = Lo is one of the most 
resistance propulsive force 


important matters in principles of flight, for the angle at which 
its maximum occurs indicates the best angle at which the wings 
can be set with reference to the path of the machine through 
the air, and the actual value of the maximum is a measure of the 
efficiency. 

In most of the experiments which I have made this maximum 
had a value of 7 or 8, that is, the load sustained was about 
7 or 8 times the propulsive force. Though occasionally con- 
siderably higher values were obtained—as much as 12—and 
though I have seen similar numbers recorded by other experi- 
menters, I look on these results with suspicion. 

The fact is that when the experiments are made with small 
models the quantity R is very small for the small values of a 





where the maximum occurs, and a very small error in the deter- 


mination of this small quantity has a great effect on the 
ratio L/R. 

It will be readily seen that since a propulsive force R is 
capable of supporting a load L when the angle of the support- 
ing planes with the path is a, then, if the propulsive force is 
due not to the engines but to the path having a downward 
inclination, so that R = La, the minimum value of R/L is the 
tangent of the least angle to the horizontal down which the 
flying machine or loaded plane can glide. 

I think I am right in saying that no flying machine has been 
made with a gliding angle as flat as 1 in 7, and that | in 5 is 
more nearly what may be expected. Of course, in actual 
fiying machines the resistance of the body and other parts 
not contributing to the support has to be overcome as well 
as the resistance of the supporting wings, and this, of course, 
makes the gliding angle less flat than it would be were there 
no extraneous resistance. The difference, however, between 
1/5 and 1/7, which roughly is somewhat less than one-third 
of the propulsive force, will in most cases more than cover 
the loss due to body resistance, &c., and it may be concluded, 
therefore, that the evidence given, as far as regards actual 
flying machines, is in favour of a maximum value of L/R not 
exceeding 7. 

We will now consider more closely the causes which produce 
the very marked difference between the theoretical curves given 
in Fig. 4 and the corresponding quantities as determined by 
experiment. sas 

It is well known that the fluid with which mathematicians 
deal, and which is supposed to surround the plane in Fig. 4, is 
an ideal body which is without viscosity—that is, opposes no 
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resistance to shear—and that in contact with a solid it experi- 
ences no frictional retardation. 

In such a fluid pressure and velocity are connected by an 
invariable law, the sum of the potential and kinetic energies of 
any portion of the fluid remaining constant for all time. 

This law, together with the necessary condition of continuity, 
which for an incompressible fluid merely implies that the volume 
of a given mass of fluid remains constant, no matter what shape 
it takes, constitutes the foundation of all the propositions re- 
garding the stream lines of a perfect fluid which have hitherto 
been worked out, and for such a fluid the stream lines indicated 
in Fig. 4 are an exact solution of the problem. 

Now real fluids differ from the perfect fluid in having both 
viscosity and surface friction. They require that work ‘should 
be done if distortion is going on, and they adhere to the surfaces 
of solids immersed in them. Thus a plane which, if moving 
edgewise in a perfect fluid, would meet with no resistance, 
does meet with resistance in a real fluid on account of the ad- 
herence of the fluid to the solid surface and the consequent 
distortion produced in the neighbouring layers of the fluid. 

It is true that for fluids such as water and air the viscosity 
is so small that the direct effects would hardly be noticeable. 
Indirectly, however, they have immense influence, and it is 
not too much to say that the most remarkable features in the 
flow of the winds, tides and streams are due to the modification 
of stream-line motion set up by fluid friction and viscosity. 

The indirect action referred to depends on the fact that when 
a stream is retarded by friction, the velocity is reduced although 
the pressure remains unchanged, and thus the fundamental 
relation which connects velocity and pressure in a perfect fluid 
is violated. As long as the stream concerned is of constant 
section and is neither accelerating nor retarding, as for instance 
when the flow is through a straight pipe of uniform bore the 
effect of friction shows itself merely by rendering the stream 
lines irregularly sinuous, in a way which has not yet been in- 
vestigated, and as giving rise to a resistance which is propor- 
tional to a power of the velocity something rather less than 





the square, #.e., to the 1.85th or 1.9th power. 

When, however, the stream is divergent—so that in the 
absence of friction the velocities and pressures, although constant 
across each section, change from one section to another, but 
keep the total energy of the flow across each section the same 
—the effect of friction and viscosity is much more conspicuous. 

In Fig. 7 fluid is supposed to be flowing outwards in a wedge- 
shaped channel, and the stream-line pressure and velocity at 
each section for a perfect fluid are shown in the curves. This 
relation is the only one which will allow a portion of fluid at 
P, v, to overcome the resistance due to the pressure gradient 
and arrive at P, with the velocity vo. In a frictional fluid these 


Fig. 8, 


| 
| 
| | 





i 


FrictionaL Fiow. 


relations hold fairly well for the central streams, which are little 
influenced by the sides, but the side streams, which have had 
their velocity reduced by friction, independently of the stream 
line reduction, find themselves opposed by a pressure which 
is sufficient to reverse the direction of their flow, and these 
reversed streams by usurping part of the channel alter the 
character of the flow altogether, the result being that instead 
of an outward flow over the whole section of the channel, a 
rapid current traverses the central part with well marked eddies 
on either side—Fig. 8. 

The exact nature and form of these eddies are not at present 
amenable to mathematical treatment, but their general character 
and the fact that they are due to the reversal of streams whose 
potential has been degraded by friction was pointed out by the 
late W. Froude before the British Association meeting at 
Bristol in 1875. 


(To be continued.) 
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CATALOGUES. 





Tae A.E.G. Company or Sout Arrica, Caxton House’ 
Westminster, S.W.—This firm has sent us a number of its 
latest publications. These have reference to metal filament 
lamps, electric fans, pocket galvanoscopes, insulation testers, 
electric heating and cooking apparatus, grinding and polishing 
motors, electric flat irons, and turbine-driven boiler feed pumps. 


Tse British WESTINGHOUSE Company, Trafford Park, Man- 
chester, has sent us an extensive and well bound catalogue 
dealing with electric lamps and lighting accessories. he 
catalogue ‘s divided into eight sections, these having reference 
to fittings, glassware, cables, wires, and conduits, electric fans, 
cooking and heating appliances, bells and telephones, accumu- 
lators, and sundries. 

James KEITH, BLACKMAN AND Co., Limited, 27, Farringdon- 
avenue, E.C.—Seven pamphlets have reached us. These have 
reference to Keith lamps and fittings, Keith boilers, radiators, 
and accessories, an improved method of drying for small laun- 
dries, the Keith patent gas compressors, the open Keith fan, 
the Keith railway carriage ventilator, and the Keith-Blackman 
specialities for the pottery trade. 


BRECKNELL, MunRO AND RoGeErs, Limited, Thrissell-street, 
Bristol.—** Supplies for Electric Traction and Transmission Lines” 
is the title of an extensive catalogue sent to us by this firm. 
Among other things it deals with trolley standards for electric 
tramcars, locomotives and cranes, trolley heads, overhead line 
fittings, insulating materials, car and depét equipments, auto- 
matic signalling, automatic point controls for tramways and 
railways, track cleaners, rail grinding apparatus, and crane 
collectors. 

FERRANTI LimiTED, Hollinwood, Lancashire.—A new 
catalogue received from this firm deals with rotary synchro- 
scopes and heavy-duty remote controlled switches. In connec- 
tion with the synchronising instruments it is worthy of note 
that some very clear instructions are given for connecting up 
this class of gear, and in view of the importance of eliminating 
errors when performing such work we are of opinion that the 
instructions and diagrams that are given in this catalogue will 
be appreciated by central stations and others associated with 
the running of alternators. 

** STURTEVANT High-pressure Fans ”’ is the title of a catalogue 
sent to us by the Sturtevant Engineering Company, Limited, 
of 147, Queen Victoria-street. The fans dealt with are designed 
for blowing cupolas and for certain classes of work such as ven- 
tilating the faces of workings in mines and in pit sinking, &c., 
in which a much higher air pressure is required than can be 
efficiently obtained by fans designed for general industrial 
purposes. Sturtevant “ High-pressure” fans are said to be 
characterised by great simplicity, excellence of design and care- 
ful construction, resulting in a machine of unsurpassed quality 
and efficiency for delivering air at high pressure. 

THE Kwnowtes Oxycen Company, Limited, Shrubbery 
Works, Walsal-street, Wolverhampton.—Engineers interested 
in oxygen welding and cutting will find a great deal of useful 
information in a pamphlet which has recently been forwarded 
to us by this company. The wide range of manufactures 
to which oxygen welding and cutting is applicable is shown by the 
illustrations. The firm points out that while the process has 
been extensively adopted by manufacturers of all classes of iron 
and steel goods on the Continent, it is only comparatively recently 
that it has been possible in this country to obtain oxygen of 
the high quality and the moderate price essential to its extended 
use for industrial purposes. 


MANSFIELD AND Sons, Limited, 12, Hamilton-square, Bir- 
kenhead.—This firm’s list of oil gas producing plants for villages 
and small towns, for lighting, cooking, heating and driving 
gas engines, has reached us. The firm offers a practical solu- 
tion of the question of a gas supply for isolated districts in all 
parts of the world at a small capital outlay. The gas is made 
from any kind of oil—mineral, animal or vegetable—it is per- 
manent and will not condense, and is of a high illuminating 

wer. Common petroleum is now cheaply obtainable in all 
parts of the world, and it is pointed out that with the firm’s system 
of converting such oil into gas, no small town or village need 
be without an economical gas supply with all its advantages. 


SmooTH-on Manvuracturinc Company. Agent, Walter P. 
Noteutt, 8 White-street, Moorfields.—This firm has sent us a 
little book dealing with a new cement for use in connection 
with concrete work. This “‘Smooth-on” iron cement No. 7 
is, it is claimed, a hydraulic, chemical, iron cement, prepared 
atid sold in powder form, applied alone or in combination with 
Portland cement, or with Portland cement and sand. The 
following are some of its uses:—(a) Making concrete hard, 
dense, water and fire-proof; (6) for coating concrete walls, 
floors, roofs, tanks and elevator pits, to make them water, oil 
and gasoline proof; (c) repairing cracks and Jeaks in concrete 
walls, floors, roofs, tanks or pits ; (d) for coating concrete walls, 
floors, roofs, tanks, pits, &c., to make a hard wearing surface ; 
(e) for repairing broken places in concrete floors, &c.; (f) for 
bonding concrete to concrete; (g) for floors under furnaces, 
boilers, elevator and wheel pits, &c.; (h) for repairing iron pipe 
work. 





An admirably got up catalogue has been forwarded to us 
by the firm of W. G. Armstrong, Whitworth and Co., of 9, 
Great George-street, Westminster, S.W. It is described as 
the firm’s latest engine works department catalogue, and deals 
with hydraulic and electric cranes, coal shipping appliances, 
hydraulic and electric lifts, dock and lock machinery, bridges, 
capstans, &c., grain machinery, fire and drainage appliances, 
traversers, hydraulic presses, and brass foundry work. The 
publication contains numerous illustrations, and gives a very 
fair idea of the work which is undertaken in the firm’s engine 
works department. When it is stated that the volume contains 
nearly 200 pages, it will be appreciated that it deals with many 
machines and appliances, and that no adequate idea can be 
given of the field which it covers. In compiling this catalogue 
the firm has adopted the principle of giving plenty of pictures 
and not a great amount of descriptive matter. 


J. Butter anv Co., Victoria Ironworks, Halifax.—Booklet 
No. 3 has reached us. This deals with the firm’s slotting ma- 
chines. The machines illustrated are built in a special manner. 
The trunk of the machine has two large bearings bored in the 
upper part, one on each side, into which the two main driving 
wheels are fitted. These driving wheels carry two large excen- 
tric blocks, which are made fast and loose with the driving wheels 


Tue Brush ELEcTRICAL ENGINEERING Company, of Lough- 
borough.—The ‘“‘ Brush Budget” for March contains many 
interesting illustrations, and descriptions are given of the latest 
types of tramcars, &c., as made by the company. 

Tue Britise INSULATED AND HeEtsBy CABLES, Limited» 
Prescot, Lancashire.—A new pamphlet recently issued by this 
firm has reference to tire welders. Welders suitable for tires 
of various diameters are illustrated and described. 

Tue Horsratt Destructor Company, Limited, Atlas Works» 
Persnore, and 17, Victoria-street, Westminster, S.W.—-Many 
illustrations and particulars relating to destructors are given 
in a well got up catalogue sent to us by this firm. We note 
that over 150 Horsfall destructors are at work or under con- 
struction, besides a large number of small furnaces supplied to 
private customers. The list includes sixteen well-known 
health resorts, ten capital cities and many residential and 
manufacturing towns. Horsfall destructors are burning about 
6000 tons of rubbish every day. 


THE British THomson-Houston Company, Rugby.—An 
interesting pamphlet entitled ‘* Motor Drive for Metal-working 
Machinery ” has been sent to us by this company. The illus- 
trations show a few of the many excellent methods of properly 
and economically applying either alternating or continuous 
current motor drive to metal-working machinery. In the early 
part of the publication the advantages of electric driving are 
dealt with under the headings of ‘‘ Increased Production,” 
‘* Economy of Power,” ‘‘ Ease of Control,” “‘ Arrangement of 
Tools,” and “ Reliability,” and it is pointed out that one of the 
most important phases influencing the successful conduct 
of any manufacturing establishment is the amount of output 
obtainable with a given personnel, tool equipment, floor space 
and working time. Without increasing any of these factors, 
the substitution of mechanical drive by the installation of electric 
motors has variously augmented the productive capacity of 
different shops from 5 to 100 per cent. In other words, a greater 
amount of work is produced per operative machine per day, 
due to maintenance of speed under varying conditions of load ; 
the ease by which the maximum cutting speed can be sustained 
throughout a given operation ; the advantage gained by better 
arrangement of machines in regard to natural or artificial light- 
ing facilities, as well as in the readier access to and sequence of 
material from the unfinished to the finished state; finally, 
because the greater cleanliness, purer air and generally better 
hygienic surroundings of the motor-driven shop react favourably 
upon the health, cheerfulness and activity of the operatives. 

THE GENERAL ELEctTRIc Company, of 67, Queen Victoria- 
street, E.C.—This firm has sent us the 1911-1912 edition of 
its bound cataluoge, consisting of four volumes and a spare 
binder complete in cabinet. These volumes contain prices 
and illustrations of practically every existing standard modern 
appliance connected with electric power, lighting, heating, 
signalling, telephony and other branches of the electrical in- 
dustry. Every piece of apparatus described therein is of | 
up-to-date design and construction, and in full accord with the 
most modern electrical practice. We are informed that in | 
order to maintain a continuity between the issue of this cata- 
logue and the next, progress sheets, &c., will be published 
periodically, in which all new manufactures will be illustrated, 
described and priced. A spare binder is sent with cabinet 
for holding these sheets. The first part of Volume I. is par- 
ticularly interesting, describing, as it does, the G.E.C. organisa- 
tion. Some idea of the magnitude of the catalogue can be 
gathered when it is stated that each set actually costs over 
25s. 6d. net to produce, and weighs 1541b.; the total weight 
of the entire first edition equals 48 tons ; 38 tons of paper have 
been utilised for the printing of this edition ; if the entire edition 
were placed flat, one set on top of the other, it would reach 
to a height of 3800ft.; each complete set contains 1470 pages, | 
and over 10,000 illustrations are shown. We are told that any 
superfluous element which may have existed in previous cata- 
logues has been éliminated, all possible apparatus has been 
standardised, numerous improvements have been added, and 
no stone has been left unturned at the firm’s various works in 
the efforts to bring every piece of apparatus described and 
illustrated therein up to the very highest level and efficiency. 
Altogether the catalogue constitutes a very creditable pro- 
duction, and we have not the least doubt that it will prove of 
great service to those connected with the electrical industry. 











FORTHCOMING ENGAGEMENTS. 


TO-DAY, APRIL 26rx. 


THe Junior InstrTUTION oF ENGINEERS.—39, Victoria- 
street, S.W. ‘“‘ Aluminium for Electrical Purposes,” Mr. 8. M. 
Hills. 8 p.m. 

THE INSTITUTION OF Crv1L ENGINEERS.—Great George-street, 
S.W. Students’ Special Lecture, ‘‘ The Principles and Practice | 
of Accountancy in relation to Engineering Design and Work,” | 
Mr. T. Frame Thomson. 8 p.m. 

Puysicat Society or Lonpon.—Imperial College of Science, | 
Imperial Institute-road, South Kensington. Adjourned dis- 
cussion of Mr. H. Donaldson’s paper, ‘‘ The Coefficients of Expan- 
sion of Fused Silica and Mercury.” ‘‘ The Solution of Net-work 
Problems by Determinants,’’ Mr. R. Appleyard; ‘‘ A Method 
of Measuring Small Inductances,” Mr. 8. Butterworth. 5 p.m 

Tue Nortu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—In the Lecture Theatre of the Literary and 
Philosophical Society, Newcastle-upon-Tyne. Reply to dis- 
cussion on ‘‘ Some Considerations on the Choice of Auxiliary 
Plant for Power Stations,” Alfred Heneage Finch (read before 
the Institution on February 23rd). Discussion to be continued : 
—‘ Relative Possibilities of the Diesel Oil Engine, Geared 
Turbine, and Suction Gas Engine, as compared with the Recipro- 
cating Engine for Marine Propulsion,” introduced April Ist by 
Mr. E. L. Orde (Diesel oil engine) ; the Hon. Sir Charles Parsons, 
F.R.S., and Mr. R. J. Walker (geared turbine); Mr. A. C. Hol- 
zapfel (suction gas engine). 7.30 p.m. 


SATURDAY, APRIL 27rx. 


Tue InsTITUTION OF AUTOMOBILE ENGINEERS: GRADUATES 
SectTion.—Visit to Phoenix Motors, Limited, Letchworth. 

THE Junior INsTITUTION OF ENGINEERS.—Visit to the 
Engineering Laboratories of the Polytechnic, Regent-street, 
W. 3p.m. 





by a substantial bolt,’ which passes right through and which 

carries on it a large brass die working in a steel slotted link 

oscillating between the driving wheels. A short swivel bolt 

connects the slotted link with the ram. By loosing the die | 
bolt and locking bolt on the face of the driving wheel and pulling | 
round on the fly-wheel, the excentrics “slip” in the driving 

wheels to the required length of stroke indicated on the dial 

plate. The bolts are then re-tightened, locking the excentrics 

perfectly solid with the driving wheels. This device is claimed 

to give a quick-return stroke, avoids overhanging studs, long 

connecting links, and large unsightly driving wheels, and at the 

same time gives a movement which is almost a direct central 

pull on the cutting bar, and in which the length of stroke is 

adjusted quicker than any other machine on the market. The 

ram is balanced by a weight inside the trunk carried on a strong 

leather belt over runner pulleys. This method of carrying the 

balance weight, it is claimed, is not only efficient, but it has the 

obvious advantages of durability with excellent facility for 

repairs. 





THE InstiITUTION oF LocoMoTIVE ENGINEERS.—St. Bride’s 
Institute, Bride-lane, Fleet-street, E.C. ‘‘ Water Softening as 
Applied to Locomotives,” Mr. F. L. Bassett. 6.45 p.m. 


MONDAY, APRIL 29ru. 


Royat Socrery or Arts.—John-street, Adelphi, W.C. 





| Midland District Meeting at Nuneaton. 


| their quotation for bars being £10 10s. 





Howard Lectures: ‘‘ Heavy Oil Engines—lI.,”” Capt. H. Riall 
Sankey, R.E. (Ret.). 8 p.m. 

AERONAUTICAL SocieTy oF GREAT Britatn.—The Royal 
United Service Institution, Whitehall, S.W. ‘“‘ Aerial Topo- 
graphy,” Captain C. H. Ley. 8.30 p.m. 


TUESDAY, APRIL 30rx. 
THe InstiTvuTION oF Civit ENGINEERS.—Great George- 


WEDNESDAY, MAY Ist. 


Roya InstiruTION OF GREAT Britain.—Albemarle-streets 
Piccadilly, W. Annual Meeting. 5 p.m. 


THURSDAY, MAY 2np. 


Tue InstiruT1Ion oF ELeorricaL ENGINEERS.—Victoria 
Embankment, London, W.C. Adjourned discussion on the 
following subject: ‘‘ The Causes Preventing the More Genera! 
Use of Electricity for Domestic Purposes.” 8 p.m. 


SATURDAY, MAY 4ru. 


THE INstiruTion oF MunicrPaL AND County ENGINEERS. 
South-Western District Meeting, to be held at the Public Ha!!, 
Exmouth. 10.50 a.m.: Reception at the Public Hall ani 
Discussion on Paper (which will be taken as read) entitle: 
‘““A Decade of Progress in a Residential Seaside Town,” Mr. 
Samuel Hutton. 12 noon: Visit Beach Garden Extension : 
pile driving in progress. 2 p.m. sharp: Drive to Dotton 
Pumping Station (8 miles), calling at Filter Beds and Reservoirs, 
and passing through Knowle, East Budleigh, and Colaton 
Raleigh. . 


MONDAY, MAY 6rH. 

Tue Socirety or EnGInEERs.—At the Institution of Ek 
trical Engineers, Victoria Embankment, W.C. “The Effe 
of Intermittency in Limiting Electric Traction for City anid 
Suburban Passenger Transport,” Mr. W. Yorath Lewi 
7.30 p.m. 


THURSDAY AND FRIDAY, MAY 91H anp 10TH. 


Iron AND Steet InstiTuTE.—Annual Meeting at Institutio; 
of Civil Engineers, Great George-street, Westminster. 10.30 a.1 
For programme see page 416 ante. 


FRIDAY, MAY 10ru. 
University CoLtiEGE.—“ The Importance of the Busin: 
Side of Engineering,’’ Mr. Leslie Robertson. 5.30 p.m. 
SATURDAY, MAY llr. 


THE INSTITUTION OF MUNICIPAL AND CoUNTY ENGINEERS. 
11.30 a.m.: Assembh)|; 
at the Law Courts, where members will be received by his W:. 
ship the Mayor. District Business, Minutes. Paper by thc 


| Borough Surveyor, Mr. F. C. Cook, on “* Ten Years of Munici; 


Work in Nuneaton.” 2 p.m.: Leave by brakes for inspectic: 
of Sewage Pumping Station, Refuse Destructor, Open-ai: 
Swimming Baths, and Public Slaughter-houses. 3 p.m.: Leave 


| for the Sewage Outfall Works at Hartshill to inspect Silt and 


Humus Tanks, Contact Beds, Percolating Filters, &c. 


MONDAY, MAY 13rH. 


CoLtp StoraGe AND Ice AssOcrIATION. 
the Hotel Cecil. 


Annual Dinner at 


TUESDAY, MAY 14ru. 
THe Rartway Crivus.—92, Victoria-street, S.W. “ Not 


lon the State Railways of Northern Italy,” Mr E. J. Miller. 


7.30 p.m. 


THURSDAY, MAY 23rp, TO WEDNESDAY, MAY 29ru. 
Tue InsTITUTE OF MUNICIPAL AND County ENGINEERS. 


| Visit to Paris, Whitsuntide, 1912. Leave Victoria 10 a.m. on 


Thursday, May 23rd. 





|THE IRON, COAL, AND GENERAL TRADES 


OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 


The Advance in Marked Bars. 

Tuis week circulars have issued from the marked 
iron houses confirming the advance of 10s. per ton announced 
at the quarterly meeting. This is the second advance of 10s 
this year, the previous rise having occurred at the beginning of 
January. Prices now stand at £9 per ton, with £9 12s. 6d. 
as the Earl of Dudley’s price. Messrs. John Bradley and Co., 
as usual, stand £1 10s. per ton above the rest of the market, 
It is an extraordinary 
state of things that prices of best iron should be rising so rapidly. 
and the advance is to be attributed to the dearer prices of pig 


iron which have followed upon the miners’ strike. Messrs 
Noah Hingley and Sons’ “Lion” bars become £9; best, 
| £10 10s.; double best, £11 10s.; and treble best, £12 10s. Messrs. 


| William Barrows and Sons’ angles and tees are £9 10s., £10 10s., 


and £11 10s., according to grade, and their boiler plates are £10) 


| basis. 


Merchant and Common Iron. 


Merchant iron, generally denominated unmarked iron, 
has rightly received strength to some extent from the advance 


| in marked bars. As the action of the “list” iron houses, 
| however, has been generally anticipated by the merchant iron 
| makers, the effect has been more in the direetion of confirming 


previous selling rates rather than adding anything additional. 
Unmarked bars are still, therefore, to be quoted at £7 15s. 
to £7 17s. 6d., and occasionally £8 now. Common bars have 
gone up to £7 10s., which is a very big price when it is recollected 
that in June last year when Belgian competition was merci 
lessly invading the Black Country, prices fell to £5 16s. 3d.. 
and in some cases to even £5 15s. per ton. Since the opening 
of the year, too, there has been an advance of 17s. 6d. to £1 per 
ton, common bars for nut and bolt making last January having 
been £6 10s. 


Hoops and Tube Strip. 

Hoops have been advanced 5s. per ton, bringing prices 
up to £7 15s. and £8 per ton. The tube strip makers have not 
been doing well lately, the demand from the tube makers being 
hardly commensurate with output, and prices not having left 
much margin of profit. It is now, however, sought to institute 
a better state of things, and prices have been put up by the 
Makers’ Association 12s. 6d. per ton. This change, however. 
must be ascribed to the rise in raw material rather than to the 
strength of the demand. The new quotation is £7 15s. per ton 
for large lots, and £7 17s. 6d. for small orders, or £1 per ton 
advance on the prices which started the year. It is satisfactory 
that the “ understanding ” recently come to amongst the Bir- 
mingham and district wrought iron tube makers on the matter 
of selling prices with a view to end the previous ruinous and 
long continued “slaughtering” of quotations, seems to be 
holding together without much room for complaint. It will 
be remembered that net prices were advanced fully some 
10 or 15 per cent. upon agreement being arrived at. Now that 
tube strip has been put up, an early further advance must be 


looked for in tubes. An announcement to this effect may be 
expected at any time. 


Recovery in Galvanised Sheets. 
Short nail rods in the past six weeks have been raised 


from £7 15s. to £8 10s. per ton. The recovery in galvanised 
| corrugated iron conditions happily continues, and prices have 


street, Westminster, S.W. Annual General Meeting of Corpo- | this week touched the highest level they have attained since 
rate Members only, to receive the report of the Council, and to 
elect the Council and Auditors for the ensuing year. 8 p.m. 





the dissolution of the makers’ ‘“‘ combine ” three 
They are now quoted £12 per ton for 24 w.g. in bundles delivered 


years ago. 
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Liverpool, and all the works are greatly in arrear with their 
urders. Black sheets are advancing more cautiously, and the 
improvement here compared with the commencement of last 
quarter is only 5s, per ton. Singles are now quoted £7 1éds.; 
doubles, £8 ; and lattens, £8 10s. 


Abnormal! Pig Iron Market. 

The pig iron market keeps in an abnormal position, 
tle result of the exceedingly high prices for hard coke and the 
present attenuated coke supplies referred to in last report. Pig 
iron makers are compelled to demand figures which consumers 
cannot afford to give, and the issue is that buying and selling 
is largely at a standstill. At to-day’s market in Birmingham 
Northamptonshire forge iron was quoted from 59s. to 60s., 
compared with 53s. to 54s. before the coal strike ; Staffordshire 
common was 57s. 6d., against 51s.;  part-mine, 62s., against 
5is.; best all-mine, 90s., against 85s.; foundry, 95s., against 
90s.; Derbyshire, 61s. 6d. to 62s. 6d., against 55s. to 56s.; and 
North Staffordshire forge iron, 62s. to 63s., against 55s. to 56s. 
per ton, which were the ruling prices when the miners came out. 


Strong Steel Market. 

Steel is an extremely strong market all round. Busi- 
ness is being freely done to the end of the year at the enhanced 
rates lately notified. In addition to this, joists have now been 
raised by the action of the Associated makers 5s. per ton, so 
that the price now goes to £7 per ton. Angles are £7 10s. to 
¢7 12s. 6d.; tank and bridge plates, £7 17s. 6d.; Lancashire 
boiler plates, £8 15s.; and marine boiler plates, £8 17s. 6d. Steel 
masters forecast a period of full activity. Ferro-manganese 
of all grades is advanced 10s. per ton owing to the quickened 
demand. 


Raw Steel Disorganised. 

The raw or half-product steel trade is largely dis- 
yyanised owing to an insufficiency of materials, and there is 
little unfinished steel to be had upon the Birmingham market. 
Kor what supplies are on offer there is a very prominent 
iringency in selling prices. Native billets are quoted at £5 10s. 
to £5 15s., and bars £5 12s. 6d. to £5 15s. per ton. Very little 
foreign steel is to be got, Belgian billets being £5 5s. to £5 6s. 3d., 
and American bars about £4 17s. 6d. c.i.f. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
A Firmer Tone. 

WirH the exception, perhaps, that there was a much 
firmer tone in pig iron, there were few features of interest to 
note. The attendance on the Iron Exchange on Tuesday was 
below the average, and buyers generally appeared to clear for 
immediate requirements only. Both finished iron and steel 
showed an advance, but in copper, whilst there was no quotable 
change to note, prices, if anything, had an easier tendency. 
Sheet lead unchanged, but tin ingots dearer. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 61s.; Stafford- 
shire, 60s. 6d.; Derbyshire, 62s. 6d. to 63s. Scotch: Gart- 
sherrie, 68s. 6d.; Glengarnock, 67s.; Eglinton, 65s. to 65s. 6d., 
delivered Manchester. Delivered Heysham:  Gartsherrie, 
6s. 6d.; Glengarnock, 65s.; Eglinton, 63s. to 63s. 6d. De- 
livered Preston: Gartsherrie, 67s. 6d.; Glengarnock, 66s.; 
Eglinton, 64s. to 64s. 6d. West Coast hematite, 73s., f.o.t. 
Finished iron: Bars, £7 15s. to £8; hoops, £7 17s. 6d.; sheets, 
t9. Steel: Bars, £7 10s. to £8; Lancashire hoops, £7 17s. 6d.; 
Staffordshire ditto, £7 17s. 6d.; sheets, £8 lds. to £9; boiler 
plates, £8 15s. to £9; plates for tank, girder and bridge work, 
£8 to £8 5s.; English billets, £5 15s. to £6 ; foreign ditto, nominal; 
cold drawn steel, £10 to £10 10s. Copper: Sheets, £86; tough 
ingots, £76 to £76 10s.; best selected, £76 10s. to £77; copper 
tubes, 104d.; brass tubes, 83d; condenser, 9}3d.; brazed brass 
tubes, 10d.; rolled brass, 8d.; brass wire, 8d. to 8id.; brass turn- 
ing rods, 8}d.; yellow metal, 6jd. to 7d. Sheet lead, £20 per 
ton. English tin ingots, £207 per ton. 


The Lancashire Coal Trade. 

The fine weather has interfered materially with the 
demand on the Coal Exchange that there would have to be 
a substantial reduction, notwithstanding the Minimum Wage 
Act. Quotations are gradually nearing the normal, although 
slack and engine fuel generally are in good demand. 


New Waterworks for Stockport. 
we _On Wednesday last I had an opportunity of paying a 
Visit of inspection to the new waterworks in the Kinder Valley, 
Derbyshire, which are now practically completed, and will 
shortly be formally opened. The whole of the engineering work 
connected with Kinder reservoir as at present constructed has 
been carried out under the advice of Messrs, G. H. Hill and Sons, 


Manchester, for whom Mr. A. M. Fairbairn has acted as engi- | 


neer-in-charge. One of the chief features of the works is an 
earthwork embankment 1160ft. long and comprising 563,000 
cubic yards of material. It is 116ft. high, and with a maximum 
depth of water of 95ft., impounds 515,460,400 gallons of water. 
Another feature of the works is a mechanical filtration and 
coagulating plant, said to be the largest of its kind in existence. 
his embraces twenty-four steel drums, 8ft. in diameter, made 
by Bell Brothers, Ravensthorpe. The plant for cleansing the 
filters is driven by power generated in a Giinther turbine by the 
compensation water supplied to the river. This turbine also 
serves to drive a dynamo which supplies light for the works. 
he Kinder reservoir is the first of a series of three, which form 
the complete scheme, and which when completed will suffice to 
give a supply of water of from four to five million gallons per 
nd The Kinder reservoir will contribute 2,000,000 gallons 
alone. 


Manchester School of Technology. 

I understand that the Manchester Corporation has 
under consideration the addition of two important depart- 
ments to the above school, one for the study of aero-technics 
and the other for motor car engneering. 


Manchester Waterworks. 

The average daily quantity of water supplied during 
the past year to Manchester was 40,337,492 gallons, of which 
22,159,899 gallons were obtained from Longdendale and 
18,177,593 gallons from Thirlmere. The works at Thirlmere 
on the line of the aqueduct and at the Prestwich reservoirs 
have been satisfactorily maintained. As regards hydraulic 
power the past year has shown a material increase. During 
the year 336,113,400 gallons of water under pressure have been 
pumped into the hydraulic mains, an increase of 16 per cent. 
over the preceding year. There are now over 24 miles of 
hydraulic mains in use. 


Barrow-1n-FurNgss, Thursday. 

Hematites. 

: The hematite pig iron trade of this district is slowly 
getting back to its old position. More furnaces have been put 
into blast both in North Lancashire and Cumberland, but there 
are yet a number which it has not been possible to relight, in 
consequence of the inadequate supply of coke. The furnaces 


at the Barrow works were got ready, and three were put into 


Operation this week. 


sources. Steel makers both in the district and outside have 
pretty large requirements, and will want good supplies of 
metal for some time to come. There is not much of a demand 
for iron on foreign account, except for special sorts. Prices 
are firm, with makers quoting mixed Bessemer numbers at 71s. 
per ton net o.b. In the warrant market there is nothing being 
done, and the sellers’ price has eased down from 70s. to 69s. 9d. 
per ton net cash. The stores of warrant iron represent in the 
aggregate 45,386 tons. 


Iron Ore. 

The iron ore trade is again brisk. The whole of the 
mines are engaged on full time, and a good output of ore is 
being raised. Local requirements are likely to be large, and 
from outside the district the demand is again good. Prices 
are firm, with good average sorts quoted at 15s. to 18s. 6d., 
and the best ores run up to 24s. per ton net f.o.b. Spanish 
ores are in steady request at 21s. 6d. per ton delivered. 


Steel. 

The steel trade is returning to its old activity. Already 
the rail mills and some of the other departments are busy at 
Moss Bay, but little is yet being done at Barrow. The demand 
for steel, generally speaking, is fairly good. Makers hold orders 
from colonial and home buyers, and will be making deliveries 
as quickly as possible in an endeavour to make up for some of 
the time that was lost. Rails of heavy section are quoted 
at £6 per ton, and light rails are at £6 19s., with heavy tram 
sections at £7. For steel shipbuilding material the demand 
is fuller than it has been for years. Locally shipbuilders’ 
requirements are large, and, as some of the plates can be sup- 
plied from Barrow works, it is expected that trade will lean in 
that direction in the immediate future The plate mill goes on 
next week. ‘Tin bars are at £5 7s. 6d. per ton, and represent a 
fair business. Hoops are at £7 15s., billets at £5 10s., and sheets 
at £8 5s. per ton. 


Shipbuilding and Engineering. 
These trades present no new features. Every depart- 
ment is as busy as it can be. Before long a big floating dock 
will be launched for Canada, and a battleship-cruiser for Japan. 


Fuel. 

There is a very full demand for coal, and supplies are 
now coming to hand in a more satisfactory manner. Coke, 
however, is a little slow in delivery, and, in consequence, iron 
smelters cannot get to work in the manner they would like. 


Shipping. 

Some good imports of oil have recently been made 
into Barrow, this trade having assumed large proportions in 
recent years. A great quantity of motor spirit reaches Barrow, 
and is then distributed coastwise. Regular supplies are sent 
to Belfast and Dublin. The export trade has been quiet of 
late, but is picking up again. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

TuE after effects of the coal strike are still being felt 
in the scarcity of pig iron and the difficulty in getting deliveries 
of various materials. It is evident that production is not yet 
on a normal scale, and a good deal of disappointment has been 
caused by the rather slow recovery, for manufacturers have 
a very large volume of work on hand and fresh orders are coming 
in steadily. As we reported last week prices of locally produced 
high-carbon billets are withdrawn owing to the arrears of work 
on hand, and the restricted output. In addition, the production 
of billets by important works here and in Lincolnshire has 
scarcely been resumed, owing to the inability to get the blast 
furnaces in operation. A good deal of discussion is taking place 
in steel trade circles regarding oil fuel, and a number of small 
firms have put in suitable oil-driven plant for power purposes. 
Professor A. J. Arnold, the head of the metallurgical depart- 
ment of the Sheffield University, opening the discussion at a 
lecture this week on ‘* The Stock Converter Process,’’ said that 
it almost seemed as if the maker of small castings was to be re- 
leased from his two enemies—the coalowner and the coke seller. 


stalled at the University. 


The Coal Trade. 

The collieries in South Yorkshire and Derbyshire 
are all very busy, chiefly in overtaking arrears. We cannot 
hear of any shipping contracts of importance having been made. 
As a general rule, it may be said that the contract engagements 
of collieries at present preclude any but spot sales, and these are 
only sparingly entertained. Some anxiety has been caused 
where contracts expired during the strike with arrears unde 
livered, but, as on previous occasions, this is becoming mostly 
a matter of compromise. It is difficult to give an exact idea 
as to prices with so little business done outside contracts. 
Values of steam coal seem to be coming down rather slowly, 
being now roughly 3s. to 4s. per ton above contract prices. 
The railway companies have put on an increased number of 
wagons to obtain full deliveries against their contracts. A fair 
tonnage is going for shipment, and the works’ demand is strong. 
Gas coal is moving freely, mostly against contracts. 


Slacks. 

There is a ready demand for slacks, but, owing to the 
fact that some collieries are well sold forward and others are 
not, open market prices are very irregular. Pits which have a 
large tonnage to place are inclined to force sales. Best washed 
smalls rule from about 9s. to 11s. 


House Coal. . 

The weakness in the house coal trade is rather sur- 
prising. But this is entirely accounted for by the public holding 
aloof, the warm weather being no doubt largely responsible 
for this attitude of indifference. Merchants, however, are asking 
for full deliveries against contracts. The better class of house 
coal is in larger supply than the cheaper qualities, owing to 
these latter being drawn upon for manufacturing purposes. 
Merchants are not placing fresh orders on the market, anticipat- 
ing still further reductions in values, and, as prices are crumbling 
away almost daily, it is useless to give quotations at the present 
juncture. 


Coke. 

The demand for furnace coke cannot yet be satisfied. 
Quotations for best washed sorts are 14s. to 15s. per ton at the 
ovens, with seconds at 13s. to 14s. Most of the coke produced 
is moving under old contracts, but sales outside these and under 
new contracts fetch the above prices. 


Pig Iron. 

Arrivals of pig iron have been on a very small scale, 
as the furnaces in the Lincolnshire and other districts are not 
yet in normal working. In these circumstances prices are not 
being quoted. Makers hope to be able to deliver iron shortly, 
and prices will then be definitely fixed for new business. The 
latest quotation for East Coast mixed hematite is about 76s. 


Coast iron is offered at fully 5s. above the old rates. Consumers, 
however, are deferring purc 


The Finished Trades. 

Apart from the restricted production and other causes 
referred to above, the prospects of the steel trade seem very 
satisfactory. This is particularly so in regard to the volume 
of work on hand. Various firms engaged in the manufacture 
of steel for engineering, shipbuilding and railway purposes 
report that they are very busy, partly on orders in arrears, 
but also on new orders coming forward. In the case of the latter, 
some advance in prices has been obtained. Edge tool makers 
can see plenty of work forward. The export demand for scythes, 
shears and all kinds of steel and tools used in agricultural 
operations continues keen. The finished iron trade, where. the 
recent advances in price are fully maintained, reports accumu- 
lated orders and specifications sufficient to last three months 
with overtime working. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


General Remarks. 

THERE can be no doubt that the prospects of the iron 
and steel industries have excellent prospects of business for the 
remainder of the current year, and there is good reason to believe 
that the production in all branches will be the greatest on record. 
Never have the manufacturers of finished iron and steel had such 
full order books ; indeed, some of them described the trade as 
too good, not in the matter of prices, of course, but in that of 
volume, and some producers have even had to refuse orders, 
though offered at satisfactory prices, because they could not 
see their way to execute them by the stipulated dates. The 
experience of makers is almost unprecedentedly favourable, 
and if prices are not yet all that could be desired, further ad- 
vances can still be counted upon. It is almost certain that the 
‘set back ” in business due to the miners’ strike will be more 
than made up for by the close of the year, and 1912 may after 
all prove as prosperous a period as was predicted when it was 
entered upon, if further labour troubles can be avoided. Pro- 
prietors of works in this district have been very slow about 
getting them re-started after the strike. Some consumers 
seemed to think that operations would be recommenced within 
a few days from the termination of the difficulty at the pits, 
and it has been a common thing for consumers to send in their 
specifications, believing they would be taken in hand at once. 
But neither blast furnaces nor finished iron and steel works 
have been able to re-start as soon as they or their customers 
expected, because there has been a great scarcity of fuel of all 
kinds, and especially coke. A good many of the coke ovens 
have worked badly, and a considerable proportion of the seventy- 
two furnaces that were damped down in the early part of March 
are yet unproductive, because the available supplies of fuel 
do not justify the proprietors in re-starting. There are 
furnaces which were re-started last week, but coke did not come 
to hand as freely as expected, and the furnaces had to be put on 
slack blast. Of the furnaces that are again at work only a 
small proportion are as yet producing the better qualities of 
pig iron, and for some time there will be an abnormally large 
output of forge iron and an unusually small production of 
Nos. 1 and 3, which will keep up the prices of the latter, while the 
difference between the quotations for the higher and lower 
qualities of Cleveland is likely to be wider than it has been for 
a long time. Makers are not prepared to put blast into their 
furnaces until they can be assured of an adequate and unin- 
terrupted supply of coke from the collieries, as it does not pay 
to start work and have soon to put the furnaces on slack blast. 
The delay in getting the blast furnaces into working order 
has hindered the reopening of some of the ironstone mines, 
and also of the finished iron and steel works, which depend 
upon the pig iron producers for materials. They were at least 
a week longer in recommencing operations than had been 
counted upon. 


Cleveland Pig iron. 

Consumers have this week been much keener to buy 
pig iron than makers are to sell it, and the prices which became 
easier last week have gone up again, until on Wednesday 
54s. 1d. cash was being paid for warrants—a higher figure than 


He believed that the Stock process had come to stay, and he | = rey — _ Pg with the exception of 54s. 2d, 
had been seriously considering whether one should not be in- | is asenegneiheaty 5 e 


Producers are not in a hurry to sell. 
because they have good grounds for expecting that the 
prices will continue to advance and they do not want to tie 
themselves down to the present quotations, though these aro 
quite 4s. 9d. per ton better than they were two months ago. 
Holders of warrants towards the close of last week were busy 
endeavouring to take their profits, which were somewhat sub- 
stantial, and their action in this respect weakened prices, but 
this week ‘‘ bears”? have been covering again and the prices 
have gone up. Makers have raised the quotation for prompt 
f.o.b. deliveries of No. 3 Cleveland G.M.B. pig iron to 54s. 6d. 
per ton, and No. 1, which is almost unprecedentedly scarce, to 
59s. During the greater part of last year consumers had to 
pay, as a rule, only Is. 6d. per ton more for No. 1 than for No. 3, 
but latterly because it has become so difficult to get No. 1 
buyers have had to pay 4s. 6d. to 5s. per ton more for it than for 
No. 3. The scarcity is not likely to be relieved for some time, 
because few of the furnaces will be able to make that quality 
after having been damped down for so long. No. 4 foundry 
is at 53s. 9d.; No. 4 forge at 53s. 6d.; and mottled and white 
at 53s. 3d. These prices are all for early delivery. 


Hematite Pig Iron. 

The demand for East Coast hematite pig iron is in 
excess of the supply. The majority of the furnaces are pro- 
ducing less than their norma] quantity, and this has affected 
the working of the steel-making establishments. The hematite 
iron producers complain of the dearth of coke, which is limiting 
the production of their furnaces. They have an abundant 
supply of foreign iron ore, and plenty more is on shipboard in 
the river Tees, waiting to be discharged. Never were there so 
many ore-laden boats in the Tees at a time, and some of these 
have been waiting for a month or more. There is quite a con 
gestion of ore cargoes: some of the ironmasters have no more 
room for stock, and cannot take delivery. Probably there will 
be some heavy bills for demurrage sent in by the shipowners 
shortly. Mixed numbers of East Coast hematite pig iron are 
firm at 70s. for immediate delivery, 71s. for next month, and 
72s. 6d. for delivery over the third quarter of the year. Rubio 
ore is nominally 21s. 6d. per ton delivered at Middlesbrough. 
but there have been no transactions of late to fix the price, 
Furnace coke is at 20s. per ton delivered at Middlesbrough works. 


Ironstone Miners’ Wages. 


The representatives of the Cleveland ironstone miners 
are negotiating with their employers about the wages to be 
paid during the current quarter. As the average realised price 
of No. 3 Cleveland pig iron improved close upon ls. per ton, 
bringing it up to 48s. 4. 16d. per ton, the employers offered an 
advance of 0.4 per cent., but the delegates did not see their 
way to accept this without consulting the men. The matter 
was adjourned to allow them to do this. Sir Robert Romer 
has been appointed by the Board of Trade chairman of the 
Cleveland Ironstone Mines Joint District Board, in accordance 
with the recently passed Minimum Wages Act. Sir Robert 
has also been appointed chairman of the Durham District 





net in Sheffield for prompt and 78s. for forward delivery. West 





There is a fuller demand for iron from all 








Board. 
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Manufactured Iron and Steel. 

The reopening of the finished iron and steel works in 
this~district has been considerably delayed by the dearth of 
coal, and consumers are pressing for the execution of their 
orders faster than the manufacturers can complete them. The 
demand is indeed unprecedentedly good, and further advances 
have been made this week in prices. The iron bar manufac- 
turers have put their quotations up no less than 10s. per ton. 
Steel bars, hoops, strip, and sheets are also put up in price. 
Common iron bars are now £7 lis. per ton ; best bars, £8 2s. 6d.; 
best. best bars, £8 10s.; iron ship angles, £7 15s.; iron engineering 
angles, £8; steel sheets, £8 (singles), £8 5s. (doubles); steel 
hoops, £7 5s.; steel strip, £7 2s. 6d.: basic steel bars, £7 5s.; 
Siemens steel bars, £8; all less 2} per cent., f.o.t. Steel ship 
plates are £7 l5s.; steel ship angles £7 7s. 6d, steel joists, 
£6 17s. 6d., all less 24 per cent. f.o.t. Heavy steel rails are at 
£5 15s. net f.o.b. 


Shipbuilding. 

All the shipyards continue unprecedentedly busy, and 
there is no longer any fear that they will be stopped for want of 
materials, but there is no doubt that if the miners’ strike had 
been maintained a fortnight longer the stocks would in many 
cases have given out, and the yards would have had to cease 
operations. If we are free from labour troubles over the next 
half year there will be a record time in regard to the amount of 
work executed. Some of the builders are assured by the orders 
on their books of full work for the next eighteen months or two 
years. For some years there has been friction at the shipyards 
on the question of the demarcation of work—in fact, this has 
frequently led to stoppages of operations when the different 
sections of men could not agree among themselves. Probably 
this friction will he avoided in the future, as an agreement has 
been drawn up by the representatives of the Shipbuilding and 
Engineering Employers’ Federation and of the trades unions 
concerned, and it is to be ballotted upon—in fact, the ballot is 
now being taken. If considered satisfactory the agreement will 
come into force on July Ist. There are nineteen clauses, and 
rules are laid down for the settlement of any demarcation diffi- 
culties that may arise between the men’s societies. 


Railway Wages. 

The members of the Amalgamated Society of Railway 
Servants on the North-Eastern Railway are to have a conference 
at Darlington on the 28th prox., when the all-grades programme 
will be definitely settled for presentation to the directors of the 
company. The men’s demands, it is expected, will comprise 
the following :—(1) All men employed in the running depart- 
ment to be rated at an eight hours day; (2) an advance of 
wages of 2s. per week to all men receiving less than 20s. per 
week ; (3) the system of classification as a basis of payment to 
be abolished, and that of servitude substituted. 


The Coal Trade. 

The collieries are now working well, and the produc- 
tion is approaching the normal. 
not equal to the average. 
cargoes, and the low freights will lead to a larger foreign demand. 
Since the strike terminated the rates of freight have continued 
to decline, and this month to the Mediterranean they have 
fallen over 3s. per ton, and to Baltic ports 2s. 6d. 
with February the fall to the Mediterranean ports is fully 6s. 
per ton and to the Baltic 3s. 6d. The freights now are reckoned 
too low by many shipowners, who rather allow their boats to 
lie idle than accept such rates. Bunker coals have become 
somewhat stiffer; ordinary Durham unscreened is now at 
17s., and best at 18s., which are declared to be too high with the 
present rates of freight. Gas coals are in good request, especi- 
ally for export, and the f.o.b. price of best is l6s. 6d., with 
lds. 6d. to 16s. for seconds. For coking coals the demand is 
active at 16s. for unscreened. Foundry coke is at 22s. 6d. f.o.b. 
and furnace coke at 20s., delivered at Middlesbrough works. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Large Business in Warrants. 

THE turnover in pig iron warrants in Glasgow Ex- 
change last week was fully 100,000 tons, being the largest quan- 
tity of iron changing hands in one week for a long time past. 
There was also a further advance in prices, and, although the 
increase was not fully maintained, values are, on the whole, 
comparatively high. Continual withdrawals of iron from stock, 
good shipments, and consequent steady diminution in supplies 
appear to be producing some anxiety in the minds of merchants 
and shippers, as well as home consumers. The re-lighting of 
furnaces after the strike has proved to be a much slower process 
than was anticipated. Every circumstance thus points towards 
a probable diminution in the supply of pig iron, so that the 
market has become quite sensitive, and dealers find greater 
scope for speculative operations than usual. At the same time, 
it is admitted that so far these operations are confined, for 
the most part, to the professional or merchant class, the outside 
public having only partly realised the importance of the move- 
ments that are taking place in prices. Since last report business 
has been done in Cleveland warrants between 53s. 6d. and 54s. 
cash, 53s. 9d. and 54s. 4d. one month, and 54s. 4d. and 54s. 104d. 
three months. A large amount of iron has been purchased 
for future delivery, in addition to the one month and three month 
transactions. Sales have taken place at 53s. 9d. and 53s. 104d. 
for delivery in eighteen days, 54s. thirteen days, 54s. 1d. twenty- 
one days, 54s. for 6th and 7th June, and 54s. 14d. for 15th June. 
It should be noted that makers are anything but ready sellers, 
evidently feeling that they are in a comparatively strong position 
at the moment. On the other hand, many home consumers 
have not yet by any means attained to the extent of consump- 
tion that prevailed before the strike. As they have good orders 
on hand, however, their requirements as regards raw iron are 
certain to increase in the next few weeks. 


Scotch Pig Iron Trade. 

The business in Scotch pig iron has improved in the 
course of the week, and inquiries seem to show that it is likely 
to experience further expansion. Shipments have been im- 
proving since the railway transit and shipping impediments were 
removed. A large business has been done with Italy, and this 
is likely to continue. The shipments to Australia have also 
been improving, and there are indications of better business 
in various other directions abroad. An expansion in the English 
demand is also anticipated. i 
resuming the output of pig iron, but the process is slow. The 
opportunity of the strike was seized to effect repairs, and these 
have in some cases delayed the re-lighting of furnaces. Prices 
of Scotch pig iron have been moving up in sympathy with the 
condition of the warrant market, and advances have 
been made and the general improvement maintained when 
warrants have fluctuated adversely. Free at ship at Glasgow, 
Govan and Monkland, Nos. 1, are quoted 61s. 6d.; Nos. 3, 
60s.; Carnbroe, No. 1, 66s.; No. 3, 62s.; Clyde, Calder and 
Langloan, Nos. 1, 68s.; Nos. 3, 63s.; Gartsherrie, No. 1, 68s. 6d.; 
No. 3, 63s. 6d.; Summerlee, No. 1, 68s. 6d.; No. 3, 64s. 6d.; 
Coltness, No. 1, 82s. 6d.; No. 3, 64s. 6d.; Eglinton at Ardrossan 
or Troon, No. 1, 61s. 6d.; No. 3, 60s. 6d.; Glengarnock, at 


Ardrossan, No. 1, 68s.; No. 3, 63s.; Dalmellington, at Ayr, | 


No. 1, 62s. 6d.; No. 3, 60s. 6d.; Shotts, at Leith, No. 1, 68s.; 
No. 3, 64s.; Carron, at Grangemouth, No. 3, 64s. 6d. per ton. 


Shipments are good, though | 
Plenty of steamers are waiting for | 


Furnaces are being prepared for | 


Hematite Pig Iron. 

There has been an improving demand for hematite 
pig iron, as many consumers are now melting increased quantities 
of the raw material. Cumberland hematite warrants have 
sold at 69s. 9d. cash and 69s. 10}d. to 70s. for delivery in one 
month, f.o.b. at Cumberland ports. Scotch makers have not 
been pressing sales, although they are understood to hold con- 
siderable stocks, while the current output is still comparatively 
small. They now quote 75s. 6d. per ton for West of Scotland 
delivery. 


Finished Iron and Steel. 

The position of finished iron and steel is a strong one 
in some respects, and yet the upward movement in raw iron 
is perplexing to the maker just as the higher prices for finished 
material are to the consumer and shipper. A large proportion 
of both the finished iron and steel works are again in operation, 
and reports are to the effect that, as a rule, makers have good 
orders in hand. The producers of malleable iron have ad- 
vanced prices a further 7s. 6d. per ton, and quotations are now 
12s. 6d. per ton higher than before the colliers’ strike. Current 
rates are on the basis of £7 7s. 6d. for crown bars, subject to 
5 per cent. discount for Clyde delivery. The steel makers 
have also raised their prices 5s. per ton. Angles are now 
quoted £7 5s.; ship plates, £7 15s.; bars, £8 ; and boiler plates, 
in the West of Scotland. For delivery in Tyne, Wear and 
£7 15s.; and boiler plates, £9 per ton; all subject to 2} per 
cent. discount. Some Clyde shipbuilders have yet considerable 
stocks of steel in hand, but as a rule specifications are coming 
forward more freely, and steel makers are very busy. Orders 
for bridge work and a large variety of constructive material 
are either in hand or expected soon to be availale. 


The Coal Trade. 

There has been a substantial expansion in the coal 
trade since last report. Shipments are approaching the highest 
figures. Demand for bunker coal has been pressing, and many 
vessels which were delayed by the strike have now been able to 
leave port with cargoes. Prices are now down to a level that 
permits of a comparatively free business being done. Steam 
coal is quoted f.o.b. at Glasgow 15s. to l6s.; splint and ell, 
15s. 6d. to 16s. 6d.; washed treble nuts, 15s. to 15s. 6d.; doubles, 
14s. to 14s. 6d.; and singles, 12s. to 12s. 6d. per ton. Some 
heavy home consumers are still out of the market, and as the 
output is extensive, values have come back to something like 
normal in a remarkably short time. House coal is now obtain- 
able at prices only slightly above those current prior to the 
colliers’ strike. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 








| Last Week’s Trade. 
Ir was strongly regretted that the business of the week 


| following the opening of the market was not up to old traditions. 


As compared | Buyers showed a reluctance to deal with forward positions. | figure and nothing else. 


In the meanwhile the tendency of the market was easier, al- 
though values remained at relatively high levels. A circum- 
stance commented upon was the seeming apathy of foreign spot 
owners in the matter of renewing supplies. Shipowners were 
complaining that, while still being called upon to pay 40s., 
and even 45s., at near Mediterranean ports, it was difficult to 
get vessels away from the Welsh ports with the customary 
despatch on account of the loading delays which were keeping 
a large number of vessels waiting. 


Cardiff : Latest Coal Prices. 
Best Admiralty large readily attainable at about 22s. 
others in proportion, while 14s. seemed the top figure for smalls 


any kind. Pitwood was rather more active and firmer, as with 
fresh imports limited stocks were being reduced. An inquiry 


of best Admiralty coal for delivery at Fayal about May 16th. 
Direct information was not forthcoming, but it was understood 


connection with the visit of the Crown Prince to America. 


Dutch, and Scandinavian owners considered. 
day were considerably easier, especially for smalls. The follow- 
ing were the approximate closing prices :—Best Admiralty 
large, 22s. to 22s. 6d.; best seconds, 21s. 3d. to 21s. 9d.; seconds, 
20s. 9d. to 21s. 3d.; ordinaries, 20s. to 20s. 6d.: best drys, 
21s. 9d. to 22s. 6d.; 


smalls, 11s. to 12s.; inferiors, 10s. 6d. to 1ls.; bext Monmouth- 
shire black vein, large, 20s. 6d. to 2Is.; ordinary Western 
Valleys, 20s. to 20s. 6d.: best Eastern Valleys, 19s. 6d. to 20s.; 
seconds, 19s. to 19s. 6d. Bituminous coal: Best household, 
24s. to 25s.; good household, 22s. 6d. to 23s. 6d.; No. 3 Rhondda, 
large, 22s. to 23s.; smalls, 15s. to 17s.; No. 2 Rhondda, large, 
17s. 6d. to 18s. 6d.; through, 14s. 9d. to 15s. 9d.; No. 2 smalls, 
lls. 6d. to 12s. 6d. Pitwood, ex ship, 
20s. 6d. to 21s. 6d. 








De 
Patent fuel, 22s. to 23s. 


Newport (Mon.). 
Steam coal conditions were somewhat easier. New 
business reported slow, showing a tendency to wait until the 
present congestion has been cleared, in the hope of securing 
prices near normal figures. Colliery owners showed reluctance 
materially to modify quotations for the present. Smalls were 
relatively weaker than large. House coal prices were firmly 
maintained. Pitwood dearer and more active. Prices approxi- 
mately as follows :—Steam coal : 


Eastern Valleys, 19s. 3d. to 19s. 9d.; other sorts, 18s. 6d. to 
19s.; best smalls, 13s. to 13s. 6d.; seconds, 12s. to 13s.; in- 
feriors, 10s. 6d. to 11s. 6d. Pitwood, ex ship, 20s. to 21s. 





Swansea. 

There was not much alteration in the condition of the 
anthracite coal market, but orders appeared to be more plenti- 
ful. The following were approximately the closing quotations : 
—Anthracite coal: Best malting, large, 24s. to 26s. net ; second 
malting, large, 22s. 6d. to 23s. net; big vein, large, 18s. to 21s., 
less 23; reid vein, large, 15s. to 18s., less 2}; machine- 
made cobbles, 22s. 6d. to 24s.; Paris nuts, 24s. 6d. 
|} to 27s. net; French nuts, 24s. 6d. to 27s. net; German 
| nuts, 24s. 6d. to 27s. net; beans, 24s. to 25s.; machine-made 

large peas, 15s. to 16s. 6d. net ; rubbly culm, 7s. 9d. to 8s. 6d., 
less 2}; duff, 5s. 6d. to 6s. 6d. net. Steam coal: Best large, 
| 22s. 6d. to 25s., less 24 ; bunkers, 15s. 6d. to 18s., less 24; small 
10s. 6d. to 13s., less 25; seconds, 19s. to 22s., less 24. Bitu- 
| minous coal: No. 3 Rhondda, large, 25s. to 28s., less 2}; 
| through, 21s. to 23s., less 2} ; small, 15s. 6d. to 17s. 6d., less 24 
Patent fuel, 20s. to 22s., less 24. 





Iron and Steel. 
Cargoes of iron ore from Bilbao to Guest, Keen and Co, 





£8 7s. 6d.; all less the usual 5 per cent. discount for delivery | 


In other branches of the trade there was little movement of 
which caused some interest was one for a few thousand tons 
that the coal was required for bunkering German warships in 


British steamers were refused, and only offers from German, 
Prices on the 


ordinary drys, 20s. to 2ls.; best bunker 
small, 13s. 6d. to 14s.; best ordinaries, 13s. to 13s. 6d.; cargo 


Best Newport black vein, | 
large, 20s. 3d. to 20s. 9d.; Western Valleys, 19s. 9d. to 20s. 3d.; | 
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Hematite mixed numbers, 69s. 6d. cash, 69s. 94d. for month ; 
Middlesbrough, 53s. 6d. cash, 53s. 9$d. for month ; heavy sec- 
tions not to hand; Scotch, 59s. 6d. cash, 59s. 94d. for month ; 
Welsh hematite, 75s. to 76s. dd.; East Coast hematite, 75s. c.i.f. 
Steel bars: Siemens, £5 5s.; Bessemer, £5 5s. Rubio, 20s. to 


21s. 


Tin-plates. 

Shipments of tin-plates, 29,168 boxes; receipts 
from works, 29,168 boxes ; stock in dock offices, 53,289 boxes. 
Report from Llanelly was to the effect that the tin-plate market 
was not quite satisfactory. C.A. roofing sheets, £9 5s. to £9 10s., 
month ; big sheets for galvanising, £9 5s. to £9 10s. per ton ; 
finished black plates, £11 per ton; galvanised sheets, 24 g. 
£11 5s. to £11 10s. Block tin, £203 cash and £199 5s. three 
months. Copper, £69 lls. 3d. cash and £70 8s. 9d. three 
months. Lead: English, £17; Spanish, £16 10s. Spelter, 
£25 17s. 6d. Silver, 27,4d. per oz. 


Port Talbot. 

There has been a very substantial revival of busine- 
at this port, and the interest in the great aims of the port and 
district are manifestly improving. All reports testify to a 
marked revival since the strike, which threatened to ruin the 
district, ended. The blast furnaces at Dowlais have not been 
blown for a fortnight for lack of coke. Coal-washing was, 
| however, started on Tuesday. Time has been utilised by a 
| large number of men doing extensive repairs. 





Tees, Scotch steel angles are quoted £7 7s. 6d.; ship plates, | 


Llanelly. 
There is general satisfaction now expressed that loca! 
trade is beginning to assume its normal aspect. 


mn 
} 
| 


AMERICAN NOTES. 
| (Frum our own Correspondent.) 


New York, April 10th. 

THE locomotive builders have been encouraged during the 
| last two weeks with a number of orders for engines for delivery 
} as fast as they can be built. All the locomotive plants are 
| working to pretty near the full capacity. A number of railway 
| systems are considering large orders for engines which will 
| be placed as soon as negotiations can be arranged. Amony 
| others the St. Paul has contracted for 50 ‘“ Mikado ”’ locomo- 
tives from the American Locomotive Works. The Baldwins 
have booked an order for 10 for a Southern road, besides a 
number of smaller orders. The Northern Pacific has ordered 
50 express cars and the Grand Trunk has ordered six passenger 
| cars, seven baggage cars, and other railways have also placed 
| orders. Pig iron is in very active demand in all markets. 
The Republic Iron and Steel Company has bought, all told, 
80,000 tons in ten days, of which half was Bessemer and hal! 
basic. Machinery manufacturers are heavy buyers of foundry 
| iron, one concern having taken 10,000 tons, with an option 
| of 5000 tons more. This movement in basic and Bessemer 
points to a hardening of prices. Some manufacturers hav: 
| withdrawn old quotations on plates and sections, and are 
| refusing new business at anything less than 1.20. All material 
| required for delivery before July Ist will be furnished at that 
Greater bar mill activity has stimu- 
lated demand for forge iron in the western markets, but in the 
eastern section weakness prevails. Merchant steel is active 
because of the urgent orders for material for implements. Prices 
at Southern furnaces are hardening. The tin-plate mills, as 
a rule, are booking orders faster than deliveries are made. 
Copper has advanced from 15 to 16 cents under a strong demand 
from abroad. Domestic consumers are a little slow to follow 
the upward tendency. The surplus stock of copper is about 
60,000,000 Ib. 


| 
| 
| 
| 
| 
} 


New York, April 17th. 

Heavy sales of basic, Bessemer, foundry, forge and malleable 
iron have been made during the past week, amounting to over 
100,000 tons, of which one-half was basic. The Republic Iron 
and Steel Company was the largest buyer in the market. ‘Two 
weeks ago that company purchased 40,000 tons of Bessemer, 
and this week a like amount of basic—all to be delivered before 
June Ist. The American steel foundries have contracted for 
20,000 tons of bdsic, and other large interests are negotiatiny 
for extensive deliveries of the same class of iron. A general 
advance of 1 dol. a ton has been made in all grades of steel 
sheets, while black and galvanised sheets have been advanced 
2 dols. Heavy buyers are now contracting for sufficient material 
to see them through until July Ist. The tone of the market ha 
improved materially. Prompt furnace coke has advanced 
again. Foundry coke is steady. The general advance in 
iron and steel of from 1 dol. to 2 dol. a ton has brought out 
all that large class of consumers who have been buying for 
present and urgent requirements. It is now believed that the 
former policy of contracting ahead will be resumed, and if this 
is done it means the accumulation of a large volume of business 
on the books of most manufacturers. Two or three railway 
systems have contracted for steel rails, the largest order being 
for 65 tons for Pacific coast lines, with smaller orders during the 
week aggregating upwards of 50,000 tons. Large orders for 
locomotives have also been booked. Inquiries for steel and 
wooden cars amount to about 30,000 in all. Copper is strong 
at 16 cents for electrolytic, and has an upward tendency. Ex- 
ports for this month will show a gain over March. Busines~ 
in pig tin continues quiet at 43 dols. The reports from all 
great steel centres show a lively interest in the immediate 
future of the market, 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. J. T. Mitron, the Chief Engineer-Surveyor of Lloyd's 
Register of British and Foreign Shipping, has been elected 
president of the Cold Storage and Ice Association for the year 
ending March 25th, 1913. 

Mr. CowPer-CoLgs informs us that he severed his connection 
some time ago with the Cowper-Coles Galvanising Syndicate, 
| and that he is in no way connected with the Magnet Galvanising 
j} and Plating Company, Limited, which has been formed to 
| acquire the business of the Cowper-Coles Galvanising Syndicate. 
| Morrison ann Co., of Chile, have now opened their own 
| buying agency in London, at 11, Queen Victoria-street. Hitherto 
their purchases have been in the hands of Mr. G. T. Harrap, 
who, in ceasing to act for Messrs. Morrison, will carry on his 
business of consulting engineer at 5, Budge-row, Cannon-street, 
London, E.C. 





ENGINEERING GoL¥FInG SocteTy.—The spring meeting of the 
Society will be held at Northwood on Wednesday, May 8th. 
There will be morning and afternoon medal rounds for the 
President’s Challenge Cup—for members in the first division 
| with handicaps of ten and under—and for the Wilson Challenge 
| Cup—for members in the second division with handicaps of 

eleven and over. There will also be prizes for the best scratch 
| score, for the best and second best net scores of the day for 


showed an increase, but despatches of rails were not made, | eighteen holes in both divisions, and for the best eclectic score 


though it is likely that important consignments may be des- | foreighteen holes made up from the morning and afternoon rounds. 


atched now that the labour situation is easier. 





concessions had been denied. Market quotations :—Pig iron : 


i The workmen | Entries, which close on Thursday, May 2nd, should be made to 
at Dowlais did not suffer to the extent that they would if certain | the hon. secretary, Mr. Seymour Price-Williams, 5, Victoria- 


| street, Westminster, S.W, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. | 
(From our own Correspondent.) 
Rheinland-Westphalia. 


Av a general meeting of the Pig Iron Convention the 
of the iron market was stated to be exceedingly 


condition : , . f | 
strong inland demand having been animated and increasing | 
for the last two weeks. As the majority of consumers have 
now covered their requirements till the end of the year, a slight | 
abatement in demand can be perceived in a few instances. | 
Foreign consumption continues extensive, and rates are tending | 
upward Stocks all round have been decreasing rapidly. | 
The fay ourable condition of the bar trade has induced dealers | 
to advance their prices; the Diisseldorf section of the West | 
German Union of Lron Merchants raised its stock prices M. 5 
p.t. from April Ist. The plate mills report vigorous activity, 
and raies consequently are stiff. An improvement appears | 


pipe industry, the mills being supplied with work for 
months to come, and prices have been slightly advanced by 
reducing the rebate 4 p.c. The Rivet Union has decided 
upon ati immediate rise of M. 10 p.t. for boiler, bridge and ship | 
rivets. Screws are likewise going to be advanced in price ; | 
one of the leading firms has already resolved upon a rise by | 
reducing rebate 1 per cent. and 2 per cent. 


in the 


The Silesian Iron Market. 

Makers of pig iron are well situated in regard to orders 
on their books ; demand and inquiry have increaséd steadily, | 
and both producers and consumers are very sanguine that this | 
year will be an active one. A favourable position continues 
to prevail in the malleable iron industry ; the demand for 
plates and sheets of every description is animated, and the 
girder mills are very busy. Prices for Upper Silesian bars on 
the 15th inst. were raised M. 6 p.t., current quotations now 
being M. 142.50 p.t. The Breslau dealers also advanced their 
prices for bars, plates and sheets M. 5 p.t. | 


The Steel Convention. 

Deliveries of steel in March of this year were 
668,314 t., as compared with 507,272 t. in February of this 
year, and 655,699 t. in March, 1911; of the above quantity | 
157,608 t. were semi-finished steel, as compared with 173,013 t. | 
in February last, and 170,451 t. in March, 1911; railway 
material, 265,053 t., as compared with 194,823 t. in February, | 
and 24¢,386 t. in March last year; sectional iron, 245,653 t., | 
as compared with 139,436 t. in February of this year, and | 
238,855 t. in March last year. ° | 





The German Coal Market. 

The position is favourable on the Rhenish-Westphalian 
coal market ; foreign demand has been strong and will continue so 
for some time to come. In the Upper Silesian coal-producing 
districts increasing activity can also be reported, and rates 
are extremely stiff. 


Austria-Hungary. 

An improvement worth speaking of cannot be reported 
to have taken place since the previous letters, but the majority 
of the iron and steel works are well occupied, and the number 
of orders coming to hand is sufficient to keep the various esta- 
blishments in fair employment for some weeks ahead. A 
tolerably stiff tone can be noticed in quotations. Both activity 
and demand have been most satisfactory in the coal districts 
of Austria-Hungary and in Bohemia since the strike came to 
an end; heavy purchases have been made in a few instances, 
and the strong inland as well as foreign demand has caused 
prices to stiffen perceptibly. 


Iron and Steel in Belgium. 

Full employment is stated to continue in all the prin- | 
cipal trades, and the position all round is healthy and firm. | 
Material changes have not occurred since last week’s letter. | 
The coal industry of Belgium is well occupied, the different | 
sorts of engine coal meeting with brisk request at the prices 
formerly quoted, 


The French Iron Market. 
Though no strike or suspension of work worth noticing 
has taken place in France, the reduced supplies in coal from | 
England and other parts affected by the colliers’ strike have 


been keenly felt in the French iron industry, and a rise in the | 


quotations of manufactured and then of raw iron has been the 
consequence. Semi-finished steel has been advanced 10 f. p.t. 
for purchases in the current year, and another 10 f. p.t. for 
sales in 1913. In pig iron the advances are 2 f. p.t. on an 
average. Present quotations are :—Forge pig, 66 f. p.t., as 
compared with 65 f. previously ; basic, 74 f., as compared with 
72 f.: foundry pig, No. 3, 80 f. p.t., as compared with 77 f. p.t. 
previously quoted. It is remarkable how basic has been raised 
in price, although the production was considerably higher 
than in any other sort of pig iron. The total output in crude 
iron last year is stated to have been 4,508,020 t., as compared 
with 4,038,295 t. in 1910. No less than 72 per cent. is coming 
from the East Department and 13 per cent. from the North. 








LAUNCHES AND TRIAL TRIPS. 


S.S. FLorENTIA ; built by Tyne Iron Shipbuilding Company. 
Limited ; to the order of International Line Steamship Com- 
pany, Limited, of Whitby; dimensions, 360ft. by 50ft. by 
25it. 10in.; to carry 6400 deadweight at a draught of 21ft. 6in.; 
engines, 24in., 40in., and 66in. by 45in. stroke, 
180 lb. per square inch ; constructed by John Dickinson and 
Sons, Limited, Sunderland ; this vessel is built on the Isherwood 
system, and on trial attained a speed of 11 knots; trial trip, 
March 15th. 

Bnock.espy, steel paddle steamer ; 
building and Engineering Company, Limited ; to the order of 
Great Central Railway Company ; dimensions, 195ft. by 31ft. 
by 9ft.; to carry passengers; engines, compound diagonal 
paddle engines, 25in., 48ine and 45in. stroke, pressure 140 Ib. 
per square inch ; a speed of 13} knots was obtained ; trial trip, 
March 23rd. 

S.S. FRELAND, cargo : 


building Company, Limited, Howden-on-Tyne ;_ to the order | 


of Messrs. Naseuro Traders, Limited, of London ; dimensions, 
370it. by 51ft. by 28}ft.; engines, triple-expansion, 265in., 4lin., 
and 69in. by 48in. stroke, pressure 180 Ib. per square inch ; 
construeted by Messrs. Richardsons, Westgarth and Co., 
Limited, Sunderland ; launch, April 2nd. 

Ca 'TARO, steel screw steamer ; built by Earle’s Shipbuilding 
and Engineering Company, Limited, Hull; to the order of 
lhos. Wilson, Sons and Co., Limited ; dimensions, 300ft. by 
ona 20ft.; engines, triple-expansion ; launch, Tuesday, 
April 16th, 





, Royal AGRICULTURAL SocreTY OF ENGLAND: ‘TRIALS OF 
Corn AND SEED Dritis.—The awards in the trials held on 
April 18th and 19th, are as follows :—Class I., drills for corn 
and pulse: First prize to Francis Walker and Sons, Tithby, 
Bingham, Notts; second prize to Francis Walker and Sons, 
lithby, Bingham, Notts : highly commended, Kell and Co., 
Limited, Gloucester. Class II., drills for grass and clover 
(coulter and broadcast): First prize to Francis Walker and 
Sons, Tithby, Bingham, Notts. 


pressure, | 


built by Earle’s Ship- | 


built by the Northumberland Ship- | 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 


of the Communicator is printed in italics. 


When the abridgment is not illustrated the Specification is without 


Copies of Specifications me be obtained at the Patent-o, Sale Branch, 
25, thampton-buildings, Chancery-lane, London, W.C., at 8d. each. 


| drawings. 





The 
end 0, 


rst date givenis the date 
the abridgment is the date o 





aaver 


| of the complete specification. 


Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-o of oppesition to the grant of the Patent. 


INTERNAL COMBUSTION ENGINES. 


20th, 1911.—-Two-sTRoKE CycLe INTERNAL 
Gebruder Sulzer, of Winterthur 


28,698. December 
CoMBUSTION ENGINES, 


and Ludwigshafen on the Rhine, Germany. 

A is the engine cylinder, B the piston, and C the exhaust 
openings which extend over half the circumference of the cylinder 
The scavenging air is admitted through openings D, | 
the 


wall. 


which also extend over half circumference, and further 





openings I are provided for the admission of the additional 
combustion air, three of these openings being provided 
in the example illustrated. 





| vertical top or bottom edges of the shoes. 


Admission of the additional air | 


is controlled by a piston valve F operated by an excentric | 


mounted on the engine cam shaft. By providing a different 


number of openings D and E it is possible so to control the air | 
| field being produced practically solely by the main shoes B, 


jets entering the cylinder that efficient scavenging and charging 
are ensured.—A pril 3rd, 1912. 


DYNAMOS AND MOTORS. 


2158. January 27th, 1911.—IMPROVEMENTS IN AND RELATING 
TO SELF-REGULATING Dynamo ELEectTRIC MACHINES, 
Albert Henry Midgley and Charles Antony Vanderville, 
both of Warple Way, Acton Vale, Acton, Middlesex. 

This is a dynamo in which the speed of operation is variable, 
the voltage and output being maintained practically constant 
within very narrow limits through a wide range of speed, ai¥d is 
suitable for car and train lighting when used in conjunction 
with a battery of accumulators. The machine comprises 
ordinary poles B provided with shunt coils A connected to the 
ordinary brushes E, supplementary poles C which are not wound 
and are arranged in the path of the cross field produced by the 


armature current in the armature conductors under the ordinary | 


poles, and supplementary brushes E!, the brushes E and B 


poles so that the conductors of the armature coils short circuited 
by the individual brushes are not in the path of the cross field. 
Each ordinary brush E is connected to its respective supple- 
| mentary brush E! by means of a connection O. By reference to 


NO 2158 
| 


| 








| the lower diagram it will be seen that the flux due to the coils A 
| is represented by the chain lines H, the flux due to the con- 
| ductors F lying under the ordinary poles B by the chain lines I 


being arranged between the ordinary and the supplementary | 


13,246. June 2nd, 1911.—IMPROVEMENTS IN OR RELATING TO 
THE PoLte SHors of Macneto Execrric MACHINES FoR 
IGNITION PuRPOSES IN CONNECTION WITH INTERNAL Com- 
BUSTION ENetNnEs, The Electric and Ordnance Accessories 
Company, Limited, Joseph Richardson Garner and Norman 
Collins, all of Cheston-road, Aston, Birmingham. 

This invention consists in providing the breaking edges of 
the magnet pole shoes with hinged or pivoted extensions or 
flaps adapted, for retarded ignition, to be moved angularly 


of application: the : nd date at the | to @ position such that they form continuations of the main 
di: rat ta 0 pt 


pole shoes and extend the effective area of the magnetic field. 
thereby altering the maximum position of the armature to 
correspond with the retarded operation. When the flaps A 
are in the position shown in the upper drawing their concave 
inner faces are continuous with the faces of the respective pole 


N° 13,246 











shoes, and their inner edges butt against the flat faces of the 
This is the position 
of the flaps for fully retarded ignition, the normal area of the 
pole shoes being increased and the breaking point of the armature 
with respect to the shoes is advanced in the direction of rotation 
of the armature, the maximum position of the latter being 
consequently correspondingly advanced to compensate for the 
retarded operation of the contact breaker. For fully advanced 
ignition the hinged flaps A are made to take the position shown 
in the lower drawing, in which they have no effect, the magnetic 


so that the maximum position of the armature occurs earlier 
than when the flaps are as shown in the upper drawing. The 
flaps are operated by the rocking of the contact breaker, 
for which purpose they are coupled up therewith by link and 
lever mechanism.—A pril 3rd. 1912. 


LIGHTING AND HEATING. 


7092. March 21st, 1911.—IMPROVEMENTS IN DEVICES FOR 
SUSPENDING, LOWERING AND HolsTING ELEcTRIC AND 
OTHER Lamps, Johnson and Phillips, Limited, 14, Union- 
Court, Fleet-street, E.C., and James Brockie, of 41, London- 
road, Forest Hill. 

The traversing of the carriage A and the lowering of the lamp B 
are simultaneously effected by means of a common hoisting 
and lowering winch C, which is arranged to wind on its drum or 
drums the carriage traversing cords or wires D and alsu, if de- 
sirable, the lamp suspension cord or wire. The rate at ‘which 
the latter is unwound in traversing the lamp from its 
lighting position over the centre of the roadway to the trim- 


| ming position at the side of the roadway, is arranged to be 


| and the flux due to the current in the armature conductors G 
| 


| under the supplementary poles C by the chain lines L, the 
| direction of the flux in each case being indicated by the arrows. 
The flux H must be of higher value than the flux L in order to 
produce the working current of the machine. In the right 





| hand it will be seen that the resultant effect of the various | 


| magnetising forces is to 

| passes through the ordinary poles B and a small cross magnetic 
| flux S which passes through the supplementary poles C. The 
self-regulating properties of the machine are due to the de- 
magnetising action of the flux L produced by the current which 
flows in the armature conductors G lying under the supple- 
mentary poles C between the brushes E and E!. In order to 
| reduce the amount of current flowing through the armature 
| conductors G and thereby increase the working current pro- 
duced by the machine an adjustable resistance P may be in- 
serted in the conductor o for this purpose as shown in dotted 
lines.—A pril 3rd, 1912. 


produce a magnetic flux R which | 
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such that the lamp will be lowered gradually, and will at all 
points in its course clear the traffic in the roadway, and pro- 
vision may be made if necessary or desirable, for‘subsequently 
lowering the lamp, when it has been brought to the side of the 
roadway, without further traversing of the carriage. If the 
lamp is suspended from the bracket E of a single pulley block S$ 
and the pulley cord or wire J has one end attached to the lamp 
carriage A, while the running end passes over a guide pulley A; 
on the carriage and is led from there to the end of the traversing 
span on that side of the roadway to which the lamp is being 
moved for trimming and is there fixed, then on traversing the 
lamp carriage A the lamp itself will be automatically lowered 
or raised, according to the direction in which the carriage is 
traversed, at one-half the traversing rate.—-April 3rd, 1912. 


TRANSMISSION OF POWER. 


4623. February 23rd, 1911.—IMPROVEMENTS IN AND RELATING 
TO THE SUSPENSION OF ELEcTRIC Conpucrors, The Allige- 
meine Elektricitaéts-Gesellschaft, of Friedrich Karl ufer, 
2-4 Berlin, N.W. 

The figure shows an end mast together with the apparatus for 
tensioning the line. These end masts may, for example, be ar- 
ranged along the track at intervals of 1000 yards, and between 
these are arranged a number of intermediate masts. The line 
may be attached by a connector toa pulley, round which a wire 
or rope is passed, one end being attached to a stirrup and the other 
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end passed round a pulley to another pulley. 
carried by a wire or rope secu 
the other end, being 


This latter is 
at one end to the mast and 
passed round the upper pulley, carries 


turbine flows through the pipe D back into the suction pipe E. 
In this way if the volume of water being delivered at any instant 


the weight by means of which the necessary tension is given | 


to the line before it is raised to its permanent position at the top. 


N° 4623 











Connector’ 


\ 


Patley 


of the mast. The conductor is carried upwards by the stirrup X. 
When the line has received the necessary tension, it is firmly 
held by means of clamping devices, and is free from the action 
of the weight. The construction adopted at the intermediate 
masts is also described, and there are four other illustrations.— 
April 3rd, 1912. 


MEASURING AND TESTING INSTRUMENTS. 


12,944. May 30th, 1911.—Pressure Gavuces, Schaffer and 
Budenberg, Limited, of Whitworth-street, Manchester. 

This specification describes improvements in that type of 
pressure gauge in which two separate pressure tubes are em- 
ployed to act upon a single indicator through connecting links 
and a lever so as to indicate differences between or the sum of 
the different internal pressures to which the two tubes are 
exposed. A and B are the two pressure gauge tubes. 


N°12 944 





connected to a condenser or the like whose pressure is to be 
recorded, and B is exhausted of air and hermetically sealed. 
Both are externally subjected to atmospheric pressure. The 
tube A is connected to the pointer D by the link C, the pointer 
being pivoted at E to one end of a two-armed lever F centrally 
pivoted in a fixed bracket. The other end of the two-armed | 
lever is connected by a link G to the end of the sealed tube B. 
It will be understood that the effect of any variation in atmos- 
pheric pressure is neutralised by the double arrangement of 
pressure tubes.—April 3rd, 1912. | 


| longitudinal axis. 


AERONAUTICS. 


23,512. October 24th, 1911.—Mrans ror Firinc PROJEc- 
TILES FROM AiR Crart, Cleland Davis, serving on board 
the U.S.S. Mississippi, at the Navy Yard, Philadelphia, | 
Pennsylvania. 

To obviate the awkward results which the recoil from a gun 
would have if fired from an aeroplane this inventor proposes 


| 
| 
to discharge a corresponding mass in the opposite direction | 


N°23512 









to that of the shot. The mass may be the gun itself or merely 
the breech block thereof. The former is the style illustrated 
in our engraving. The gun proper A is inserted in a tube B 
open at each end and trunnioned on the aeroplane frame. The 
gun is held within the tube, and the shot within the gun by 

breakable connections C, D.—April 3rd, 1912. 


PUMPING AND BLOWING MACHINERY. 


7065. March 2ist, 1911—CEnTRIFUGAL Pumps, Aktiengesell- 
schaft Brown, Boveri and Co., of Baden, Switzerland. 

A’pipe A leads from the delivery pipe B directly to the nozzle 

of @ Pelton wheel C. The water which has passed through the 





A is | 





N? 7,065 

















is in excess of the demand, the energy in the excess water is 
converted into useful werk and returned to the pump shaft. 
April 3rd, 1912. 


9543. April 19th, 1911.—Prston Pumps, L. F. Bellot and L. D. 
Bellot, both of 3, Boulevard Richard-Lenoir, Paris. 

The double-acting pump represented comprises two pump 
chambers A and B, and working in these chambers is arranged 
the plunger piston C. The pump is provided with two suction 
valves D, E and with two delivery valves F,G. The suction 
valve boxes are each provided with an air chamber H J for the 
purpose of deadening shocks arising from the sluggishness of 

| the water in the suction pipes. The suction valve of one pump 
chamber is coupled to the delivery valve of the other pump 


N29,.543 




















chamber these two valves being mounted upon the same rod so 
as to lift and close at approximately thesame time. Each of the 


AprIL 26, 1912 


—. 


to the direction of such movement. To obviate the premature 
opening or shutting of the suction and delivery apertures, the 
plunger rod is furnished with a positive guiding device at the 
lower extremity of the cylinder.—A pril 3rd, 1912. 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette. 





1,017,894. Roap GRADER AND Ro.urr, C. A. Landon, Colum. 
bus, Ohio.—Filed February 17th, 1910. 
This invention consists in fitting a chain excavator | 








» the 
1,017,894] 
j 
| front of a road roller in such a way that the excavating buckets 


| cut the high places off the road surface and leave the excavated 
| material in a condition to fill up the hollows, and so level the 
|road. There are nine long claims. 


1,017,916. Powrr Hammer, G@. H. Rowe, Berwyn, IIl., cssignor 
to the Electromagnetic Tool Company, Chicago, Ill., a Cor. 
poration of Illinois.—Filed October 31st, 1910. 

This patent is for the combination with a cylinder of a driving 
piston and a driven piston working in the cylinder, an air space 
being provided between the pistons. A solenoid surrounds 
the cylinder, the driven piston being the core of the solenoid, 
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two rods connecting the valves is guided by stuffing-boxes | 
and supports, and carries helical springs placed between nuts | 


and the said suppports. The springs compel the rollers K, L | 
to remain in contact with the actuating cam M. While the 
cam is acting upon the roller K the valves E and G are at 
rest and remain upon their seats. At the end of the backward | 


| the driving piston, 


the solenoid being adapted when traversed by current to hold 
the driven piston in an intermediate suspended floating po-ition, 
when reciprocated, acting through the 
medium of the air cushion formed in the space to operate the 


stroke the valves D, F, which are open during this stroke, | driven piston, and a tool carried by driven piston. There are 
are closed by the action of their spring. The cam then opens | Seven claims. 
the valves E, G.—April 3rd, 1912. | 1,018,489. Sream ConpENSER, J. J. Graf, Ludlow, Ky.— Filed 
> one Lees iH April 27th, 1911. 
2398. January 30th, 1912.—VaLvELEss SucTION AND Force Separate headers are provided for groups of tubes, baffle 
Pump, F. R. S. Eeles, of 11, Woodview, Bradford. 


In the cylinder a lining A is inserted free to revolve on its | 
Both the cylinder and its lining are furnished | 
with apertures B, C, D, and E. These apertures are alternately | 
closed and opened by the turning of the lining. This turning | 
is effected by a device on the plunger rod. The part F of the | 
rod is made square, and is carried through the top of the lining. | 
Fixed to the square part of the rod is a sleeve G having a volute | 
worm that engages with a corresponding worm in a nut H. | 


N°2398 
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This nut is furnished with bosses, which are journaled in the 
lever of the pump. On lowering or raising the lever the nut 
is moved either downwards or upwards over the worm on the 
sleeve till it encounters the lower or upper shoulder on the sleeve. 
The travel of the nut over the worm imparts a slight turn to the 
sleeve G and to the pump-rod, causing a corresponding rotation 
of the lining A. Further movement of the pump lever after the 
nut has reached the upper or the lower stop forces the plunger 


| 1,018,649. 


| of the magazines, communicating with these ducts. 





plates are put among the groups so that the circulation may be 
divided among all the tubes evenly. There are five claims. 
Sroxer Furnace, O. D. Cotton and H. M. Cotton, 
Dayton, Ohio.—Original application filed February 15th, 
1911 ; divided and this application filed April 25th, 1911. 
In this furnace there are in combination with the arch, arch 
plates, gates, magazines and bed plates, air ducts leading to 
the interior of the furnace, and air boxes or flues at = Eee 
ockets 


1,018,649 


Mi 
0,0 


nt 
0,0 





are formed on the inner sides of said air boxes above the adjacent 
ends of the feed plates, and fire-bricks are secured within these 
pockets and resting on the feed plates. An inner layer ot 
fire-brick is interposed between the pocketed fire-brick and the 
furnace grate, and air pipes extend from the front of the furnace 





upwards or downwards, causing suction or delivery according 


to the air boxes, and beneath the magazines. There are three 
claims. 











| 
| 
| 


ro rn RRC a 


umes sesh 


Sit aD ee Mid NRRL 


eae Bias 





pe 























ture 
the 
the 


dm. 


the 


Pts 
ed 


he 


or 


n 
ce 
ds 


d, 





CR NE esa ee CNET TN 


peers 52+ 

















THE ENGINEER 451 








May 3, 1912 


APRIL. 


The Titac 1s 

THe centuries hold few records of accidents 
as terrible as the loss of the Titanic. She was a new 
ship on her first Atlantic voyage ; she was designed 
and built in a manner which left the most competent 
critics not a word to say against her or an improve- 
ment to suggest ; she was commanded by a captain 
of superlative knowledge, and she was fitted with 
the best means man can provide for communi- 
cating with distant ships and calling them to her 
assistance in case of need. On the night of April 14th 
she was steaming in a calm sea through a clear 
atmosphere. There was a good deal of small ice 
about and bergs were known to be in the neighbour- 
hood, but no one had any suspicion that the great 
ship had anything to fear. At about half-past ten 
o'clock a slight grazing sound was heard under the 
bottom ; it was not enough to disturb those who were 
asleep, and those who were awake took but a 
interest in it, and returned to their 
occupations. Less than four hours later the great 
vessel, raising her stern into the air, plunged head 
first to the bottom of the Atlantic, carrying with 
her over fifteen hundred souls. Her boats had 
already left her with some 703 persons, not far from 
the total quantity they were competent to carry. 
For nours these unfortunate people, half clad women 
and cnildren for the greater part, waited the coming 
of those ships which had responded to the wireless 
call for help sent out by the doomed Titanic. The 
Carpathia was the first to arrive. She was too 
late to see even the last phase of the tragedy, and could 
than take the survivors on _ board, 
them to New York. An_ inquiry, 


momentary 


do no more 
and convey 
which has 
Republic, was immediately opened, and another 


over which Lord Mersey presides began an 
examination of the survivors in London yester- 
day. One feature to which we must allude, 


because of the harm and suffering it has caused, is | 
the deliberate spreading of false news and the out- 
rageous negligence in its acceptance without veri- 

. . . { 
fication which has sullied the reputation of many | 
newspapers. | 


The Olympic. 


THE effect of great disasters on the public | 
mind is something not easy to measure, and only | 
to be mitigated by the spread of intelligence and the | 
suppression of publications which pander to the very | 
worst form of sensationalism—the desire for horrors. | 
We cannot doubt that the ‘“ mutiny ” on board the 
Olympic was ascribable in a large measure to the 
nervous condition to which the ‘‘ mutineers ’’ were 
reduced by the tales they had read in the sensational 
Press, and though, now that trouble has broken out, 
there appears to be an intention to use it for ulterior 
ends, we believe that it was, in the first place, a clear | 
case of funk. As, however, the matter is sub judice | 
no comments on it can yet be made, and we must, 
for the moment, merely record the fact that, almost | 
within a moment of sailing, the stokers of the Olympic | 
left her in a body, on the grounds that she was in- 
sufficiently supplied with lifeboats. It was pointed | 
out to them that a number of collapsible boats had 
been added to the usual complement and that there 
was accommodation for everyone, but they alleged 
that the boats were defective and refused to return. 
Further difficulties cropped up when substitutes for 
the stokers were found, and finally the voyage had 
to be cancelled, and the mails were transferred to 
the Cunard line. There can, we think, be little doubt 
that nerves were at the back of the trouble, for the | 
Olympic—the Titanic’s sister—is the only vessel 
that has failed to sail from this cause. 


| 


The Alloys Research Committee. 


THE tenth report to the Alloys Research 
Commit tee was presented to the Institution of Mechan- | 
ical Engineers during the month. This report was | 
Summarised in our issue of April 26th, and contained | 
4 large amount of interesting information relative to 
the constitution and properties of the alloys of 
aluminium and zinc. Taken as a whole, we may say 
that the report centres chiefly round those alloys 
Containing from 15 to 26 per cent. of zinc—that is to 
Say, those which contain a zine content just a small 
amount greater than that of the hitherto generally 
used alloys of the two metals. Of the new alloys 
Studied, that containing about 20 per cent. of zinc 
Seems to promise to be of the greatest all-round 
utility, although for special purposes it is possible that 
others may be favoured. The alloy mentioned has 





i | 2 z 
not redounded to the credit of the’ which no adequate recompense has hitherto been 


| building industry will unavoidably lead in a measur- 
| able space of time to the worst consequences. During | 


| to £1,477,000, as against £1,129,000 in the previous 


| ment redeemed its promise to the railway companies, 


| Incorporated in the Bill are certain recommendations | 
| gamations and Agreements of 1909. 


| procedure as to land required for widenings is to be 


| goods rates ; the Board of Trade may remove articles 
| from one class to another in the statutory classifica- | 


| footing for the trader—and access to the Railway the scheme into practice, and that several of our 
| Commission made easier. The Bill apparently gives | best-known aviators have signified their willingness 


. . . . | js 
is being done for men whose services may be dis-| Technical Schools in Austria. 








follows :—(a) By giving up the reserve fleet flag- 
ship; (6) by giving up the material reserve, ‘.¢., 
the reserve of ships without crews, which consists 
of four battleships, four large and four small cruisers ; 
and (c) by building three battleships and two small 
cruisers in addition to those contemplated by the 
Navy Law. It is also proposed to increase the number 
of submarines and to acquire “ ” air craft. 


a tenacity of about 14 tons when tested as cast and 
a tenacity of 23 tons when tested in the fcrm of 
rolled bars l}in. in diameter. Its behaviour under 
dynamic tests is good and its specific gravity is just 
over 3. In the rolled form, therefore, its tensile 
strength is quite comparable with that of wrought 
iron, while its weight for a given strength is much 
less. The machining properties of all the alloys 
are said to be excellent, and their resistance to corro- 
sion much better than most people would expect. 
In fact, in the latter respect they are reported as 
being not very much inferior to certain well-known 
and commonly used alloys, such as naval brass. 
On one point the report is silent. There is no mention 
of the cost of producing the alloys commercially. 
On this, after all, depends the practical utility 
of the material, although much also hangs on the 
closeness with which the commercially prepared 
alloy will compare with that produced under labora- 
tory conditions. 












































































some 
According to the original plan of construction, as 
laid down by the Navy Law, one battleship, one large 
cruiser and two small cruisers are to be built each 
year from now till 1917. Of the proposed new con- 
structions, one battleship is to be built in 1913 and 
one in 1916, while the year for the other and the two 
small cruisers has not yet been determined. As 
the commissioning of the reserve fleet is reduced 
by half, on account of the increase of the active units, 
the construction of a third active squadron renders 
it necessary to place in commission three battleships, 
|three large cruisers, and three small cruisers, in 
addition to those provided for by the Navy Law. 

‘ on The result of these increases naturally also signifies 

The German Shipbuilding Industry. an augmentation of the personnel. The additional 
THE “ Vulcan ’’ Company of Stettin, which | expenditure is estimated at £750,000 in 1912, 

is the greatest German shipbuilding concern, has just | £1,450,000 in 1913, £1,950,000 in 1914, £2,000,Q00 
published its report for 1911, and a very dark | in 1915, £2,200,000 in 1916, and £2,150,000 in 1917. 
picture of the shipbuilding industry in general is | Except among the extreme pan-Germans, the esti- 
shown. The company again pays a dividend of 11 per |mates have given general satisfaction, although the 
cent., but it is expressly stated that this is solely due | methods proposed for covering the expenditure 
to the engine construction department and to sur- | have met with severe criticism. There is little new 
pluses from more successful previous years. It has taxation, and the majority of the extra revenue 
never quite recovered from the economic depression | is made up by expected surpluses and intended econo- 
of 1907. Since then many orders have been received mies and retrenchment, and similar sources. These 
for the Imperial navy, but these have been at prices calculations are so illusory, and the introduction of 
that barely covered the costs of construction. More- | new taxes has become so difficult within the last 
over, the great changes in the types of ships built few years that we may confidently look forward to 
have necessitated continual expenditure for improve- | the day when the German Government will admit 


ments and modifications of the shipping yards, for | its incapacity to continue the competition in naval 
armaments. 








received. The report states further that a continua- 
tion of the present unhealthy conditions in the ship- 





Naval and Military Aviation. 


THE important memorandum issued by the 
| War-office during the course of the month, and sum- 
marised in our issued of the 19th ult., may with every 
reason be regarded as marking the beginning of a 
new chapter in the history of British aviation. The 
general details of the scheme are already well known 
and need not here be recapitulated. It is sufficient 


the year 1911 the value of the deliveries amounted 


year, and the net profits were £78,900, as against 
£78,430 in 1910. The company is at present construct- | 
ing two large men-of-war, one small cruiser, and six 
torpedo boats for the German navy; it is also | 
executing orders for the Russian and Chinese navies, | t© say that after a long period of delay, analogous 
and for numerous private companies. 'to the interval between the introduction of the 
submarine and its adoption by the Admiralty, the 
Government has committed itself to what, looked 
at fairly, must be held to be a definite and progressive 
policy with regard both to naval and military 
aviation. Of course the scheme has not escaped 
all adverse criticism; it is impossible to imagine 
any on the subject which would. It has been urged, 
| for instance, that it does not provide a sufficiently 
large establishment and that the aeronautical equip- 
ment of certain other Powers is at the present moment 
superior to what ours will be even when the Govern- 
| ment’s scheme is fully established. Others claim that 
| too little encouragement is given to recruits to join the 
| Royal Flying Corps, and that even a “ King’s shil- 
| ling ’’ of £75 is inadequate to meet the initial expenses 
| which have to be borne by the candidates themselves. 
For our own part, our criticism, if we have any to 
offer, might be directed against the seemingly un- 
necessary multiplication of controlling authorities. 
The Air Committee, the Advisory Committee, the 


The Railways Bill. 


On the first day of the month the Govern- 


made in order to induce them to meet the representa- 
tives of the men at the time of the strike last August, 
that a Bill should be brought in to allow them 
to raise their charges so as to meet any increased 
expense due to improved conditions of the staff. 





of the Board of Trade Railway Conference of 1908 
and the Departmental Committee on Railway Amal- 
The companies 
are to be allowed to restore rates experimentally re- 
duced, and to enter into working agreements, whilst the 


modified. Superfluous land may be retained for 
development and landowners’ requirements as to 


accommodation works are to be restrained. Con- 
| Central Flying School, the Naval School at East- 


cessions to traders are also provided for. No facili- : 
ties are to be withdrawn or modified nor any charged | church and the Aircraft Factory all have some share 


for that have hitherto been furnished free ; passenger | in the working of the scheme, and it is just possible 


fares and charges will come under the same control as | that the overlapping of authority may hinder the 
|free growth of the new arm. In spite of all these 


|fears, it is satisfactory to learn that even already 


tion ; owners’ risk rates are to be put on a better | considerable progress has been made towards putting 


satisfaction to no party. The traders are protest- | to support it. 
ing; the trades unions are opposed because nothing | 


pensed with as a result of working agreements, and | 

while the companies have made no pronouncement | A LIVELY controversy is proceeding in 
they are not likely to encourage legislation that gives | Austrian engineering circles as to the creation of 
so many concessions to the traders, and not very | new technical colleges. The Austrian Association of 
much to them. Engineers and Architects for some time past has 
| vigorously opposed all such projects, fearing that the 
| profession may become even more overcrowded than 
| it now is, if such new colleges are established. in 
a pamphlet just issued, the Association points out 
that the ratio of colleges to inhabitants is in Germany 
and Austria respectively in round numbers as 6 to 4. 
Moreover, Germany has many more transporta- 
tion lines and a technical industry at least twenty 
times as great as Austria’s. But, on the other hand, 
it is urged that the proportion of technical colleges 
to the population is no convincing argument, as in 


The German Naval Estimates. 


On the 15th of April the German Govern- 
ment supplemented the scanty information it had 
published a few weeks previously by a complete state- 
ment of the new Defence Bills. The naval proposals 
take the form of a Bill supplementing the Navy Law 
of 1900, and provide for naval construction till 
1917. By that date a third active squadron is to be 
formed, the ships for which are to be acquired as 
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Austria the question of languages makes more colleges 
necessary. Austria has cities with two technical col- 
leges—Prague, for instance, with Czech and German 
Universities—whilst no such condition exists in Ger- 
many. Then, too, the German technical colleges are 
much larger than the Austrian. Moreover, there is, 
it is argued, a great dearth of qualified engineers 
in Germany, as may be clearly seen from the advertis- 
ing columns of the two chief German engineering 
journals. In one case there were only twenty-seven 
** Situations required,” as against ninety-seven vacant 
posts ; and in the other, there were thirty-six “ Situa- 
tions required,” and 161 posts offered. Hence, it 
is argued that even if Austria should turn out more 
engineers than are required for home necessities 
the surplus might easily find employment across the 
German frontier. And, as a matter of fact, Austrian 
technical workers are highly esteemed in Germany, 
because in many cases their training has been better 
than that usually given in the German institutions. 


The Port of Emden. 


Ir is announced that the “* Deutsche Reederei 
Gesellschaft’ (a German shipping company) has 
applied for and will in all probability obtain a con- 
cession for making an emigration port of Emden. 
The company has been recently formed by the so- 
ealled ‘‘ Fiirstenkonzern,’”’ and for various reasons 
enjoys the sympathy of the Prussian authorities. 
In the first place, the Government has in the last 
few years spent about £4,000,000 on this port, which 
is fitted up with all the latest technical improvements, 
and it is naturally glad of an opportunity of receiving 
some interest on this capital. The town of Emden 
also relishes the idea of giving in this manner an 
impetus to its traffic, which has been almost at a 
standstill for the last twenty years. The project 
has, however, not been very well received so far in 
commercial circles. At the present time the emigra- 
tion traffic is almost entirely in the hands of the two 
great shipping companies, the Hamburg-America 
Line and the North German Lloyd, and it is considered 
that these lines have such a great national importance 
and are so hard pressed by foreign competitors that 
it would be folly to take any steps that might render 
their work still more difficult. The two companies 
have decided to act together in the question, and have 
applied for permission to call at Emden at least once 
a month with their own emigrant ships. 


Training of Italian Railway Engineers. 


THE new scheme, which is intended to 
heighten the standard of general technical knowledge 
and to turn to the best use individual tendency to- 
warGs specialisation among young engineers selected 
for the Italian State Railways, has just begun working. 
The successful candidates have had their energies 
hitherto restricted to the 
to which they were originally appointed, the result 
being frequently that of tottering through a career 
made irksome by inadaptability to the 
of the service chosen. 
will be given in future for reflection and choice. 
According to the new rule, the examination is now 
followed by a novitiate of three months, during which 





patronage of Prince Henry of Prussia. It differed 
from the Frankfort Exhibition of 1907 by its purely 
national character, and it may be considered fairly 
representative of this branch of industry in Germany. 
As the official catalogue put it, ‘“‘ For the first time 
the young German aeronautic industry leaves the 


shops, where it has been engaged in quiet and assidu- | 


ous work, in order to prove to the world that it bids 


fair to retrieve the start which foreign countries have | 


hitherto possessed.”” Nearly two hundred firms parti- 
cipated, with exhibits not only of aeroplanes, but of 
motors and all kinds of accessories. As far as public 
interest was concerned, the exhibition was very success- 
ful, being visited by 150,000 persons during the ten days 
that it was open. On the first day a society was 
constituted, also under the presidency of Prince 
Henry, with an initial membership of over 100, for 
the purpose of-aiding the scientific study of aviation. 
We may also mention that a laboratory has been 
recently fitted up in the Technical High School at 
Charlottenburg, with a special professor dealing 
exclusively with this subject, for which purpose an 
item of £2400 was included in the Prussian estimates. 
In conclusion, it is significant of the growing interest 
of the people that a national collection has been re- 
cently started for the purpose of promoting aero- 
nautics, to which the entire nation is urged to con- 
tribute. 


The Ouest-Etat. 


PeruHaps the only advantage of the State | 


working of railways is that there is no absolute 
necessity to run them at a profit, since the rate- 
payers can be depended upon to make up for any 
deficit. They may protest, but they have no alter- 
native to paying. Even the most patient ratepayer, 
however, feels that something should be done besides 
protesting when he finds that increasingly huge 
sums are pouring every year into the bottomless pit 
of the Ouest-Etat. Under the old Ouest Company 
the amount that had to be supplied by the State to 
guarantee the shareholders ranged from 6,000,000f. 


to 27,000,000f., and this latter figure was only | 
reached in 1908 when, in view of the acquisition by | 
the State, many liabilities had to be met that other- | 
wise would have been spread over a number of years. | 
But since the State took the Quest railway in hand | 


the deficit has been increasing steadily from 


| 38,748,000f. in 1909 to 84,000,000f. in 1912, and 


| for 1913 it is estimated that the deficit will reach, | 


| and most probably exceed, 90,000,000f. With the aid 


| way,’ but the public would prefer to see a less | 


particular department | 


the young men selected have the advantage of a series | 
of conferences and practical teaching by professors | 


of the various subjects corresponding to the twelve 


sections into which the Italian railway administra- | 
tion is divided. This course of instruction, supple- | 
mented by visits to the principal railway and indus- | 


trial workshops, will, it is hoped, lead to a higher 
general education and to a wider conception of the 
complicated machine of railway government, while 
bringing the lads into touch with officials and teachers 
whose duty it is to study the peculiar trend of the 
pupil with a view to aiding him in the selection of 
the post most fitted to his capabilities. The didactical 
programme, in which stress is laid on the administra- 


tive, as well as on the technical side of the profession, | 


comprises statistics, with metallurgy and geology ; 
law; staff and organisation; the sanitary depart- 


ment; commissariat; traffic; the commercial 
section; rolling stock; maintenance; and con- 
struction. It is believed that the innovation will 


decrease the number of unhappy youthful marriages 
to a career from which divorce is difficult, and dis- 
courage the always-to-be-deprecated experiment of 
forcing square bolts into round holes. 


Aeronautics in Germany. 


A NUMBER of recent events in Germany 
show that both the Government and the people 
are taking a very active interest in aviation. On 
the 3rd of the month an interesting and very complete 
aeroplane exhibition was opened in Berlin under the 





of the recent loan the State is carrying out a vast 
scheme of improvements and extensions with a view 
to convert the Ouest-Etat into a “model rail- 


ambitious project and a little more economy. The 
loan will represent a burden that will by no means 


tend to reduce the deficit, which it is feared will | 
continue to grow lustily for some years to come. | 


ici Wireless Telegraphy in the German Colonies. | 


More time and opportunity | 
/Commission of the Colonial Economic Committee | 
the director of the Society for Wireless Telegraphy | 


AT a recent meeting of the Technical 


presented a report, from which the following particu- 


lars are taken :—At the beginning of the year a receiv- | 


ing station, with large antenna, had been constructed 
in Togoland, and since then experiments had been in 
process with the station at Nauen, near Berlin, 
the result of which had been that parts of the com- 
munications transmitted had recently been received 
in Togoland. These experiments were stopped for 
the next few months by the destruction in a wind 
storm of the tower at Nauen. The station at Duala, 
in the Cameroons, is principally used for establishing 
connections with ships at sea ; it possesses an umbrella 
shaped antenna on a girder pole 100m. high. This 
station is about 600 miles distant from that in Togo- 
land, and the transmission between the two is quite 
clear and loud. The two stations in South-West 
Africa, situated at Liideritz Bay and Swakopmund 
respectively, are somewhat smaller, the towers being 
only 85m. high. It has proved possible under 
favourable circumstances to transmit messages from 
Duala to Swakopmund, a distance of about 1850 
miles. The two stations on the Victoria Nyanza, 
in German East Africa, are able to communicate 
with ships in the harbour of Daressalam at a distance 
of about 500 miles, in spite of the mountainous 
country lying between. A series of four stations 
is at present in course of construction in the German 
possessions in the Southern Pacific. The report 
concludes with a short account of the radio-tele- 
graphic stations to be built by the Marconi Company 
for the British Government, and deplores the great 
comparative difficulty experienced by Germany in 
connecting her far-scattered possessions. 
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WATERWORKS EXTENSION AT SINGAPORE, 





On March 26th last some important extensions of 
the waterworks of the Municipality of Singapore 
were formally opened by Sir Arthur Henderson 
Young, K.C.M.G., Governor and Commander-in. 
Chief of the Straits Settlements. 

Before going on to give a description of the py 
| works it may perhaps be of interest if we ou 
briefly the history of the previous waterworks 
undertakings of this Municipality. We shall bo the 
more readily understood in this if we refer to the 
accompanying plan map. The first step was taken 
in the year 1857, when an intake was constricted 
in the vicinity of the present Thomson Road resi; oir, 
and a masonry conduit was constructed to brinv the 
water by gravitation into the town. Alterations 
and extensions of the scheme gradually became 
necessary. Prior to 1878 pumps and distri uting 
mains had been laid down, and in 1886 the « 





ow 
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was replaced by a cast iron main, 24in. in dis: eter, 
laid along the Thomson Road. The original T')\:s0, 
Road reservoir was finished in 1868, but it was :nuch 
smaller than it now is and was enlarged in 154 by 
the construction of the existing embankment |ower 
down the valley than the first dam. Four years 
later a second line of 24in. cast iron pipes, which had 
also been laid along the Thomson Road, was brought 
into use. In 1905 the capacity of the reservoir was 
further increased by raising the embankment an 
additional 5ft. This resulted in making the inaxi- 


mum depth 26}ft. and the total capacity 1,003,600,000 
gallons. This enlargement was necessary the 
reception of the water brought in from the upper 
portion of the Kalang River by means of the I\alang 








WOODLEIGH 
FILTERS 


-. 





eS b 
SD isn Aion 











7 





Twe Encineen 


| 
| SINGAPORE WATER SUPPLY 
| 
| 
| 


tunnel works, which were completed in 1907. By 
ithe aid of this additional supply a minimum ot 
| 5,500,000 gallons per day was ensured. 

As long ago as 1901, however, it became evident 
that further extensions would very soon be required. 
In the following year Mr. R. Peirce, M. Inst. C.E., 
the Municipal Engineer, brought forward a scheme 
which received Government approval in 1904. Work 
on this scheme was commenced in 1906, and the 
extensions recently put into service form the first 
portion of it. It comprises what is known as the 
Kalang River reservoir, which has been formed by 
constructing an embankment across the valley ol 
the Kalang River near a point on the Thomson Road 
6} miles from Singapore. The total catchment area 
draining to this reservoir is 3007 acres, 1538 acres 
of which are in the upper part of the valley, known 
as the Kalang Valley extension. The water flowing 
from the latter portion may either be intercepted 
and diverted through the Kalang tunnel into the 
Thomson Road reservoir or it may be allowed to 
flow into the Kalang River reservoir. 

The top water area of the new reservoir is 253 acres, 
the maximum depth of water is 27ft., and the total 
capacity is 845,000,000 gallons of water, which repre- 
sents an available storage of 211 days’ supply w)«n 
delivering at the rate of 3,500,000 gallons per day. 
This, together with the 5,500,000 gallons from the 
Thomson Road reservoir, represents a total available 
supply at the present time of 9,000,000 gallons per 
day in the driest season. It was originally proposed 
to build the embankment two miles lower down the 
valley than its actual position, but, on the sinking 
of trial borings to ascertain the nature of the subsoil, 
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was found that loose material was passed through 


aie a depth of 85ft. without reaching a sound founda- 


ion. : . 
site and these indicated that a sound foundation 


for a puddle wall could be reached at a depth not 
excecding 60ft., which was considered satisfactory. 
This choice of site necessitated the diversion of the 
Thomson Road for a distance of nearly three miles 
to bring it entirely outside the catchment area. 

embankment, which is of earth, is 1260ft. 
ond 238ft. wide at the base. It is 30ft. high 
‘he river level and contains some 140,000 cubic 


so as 
Th 
long 
abov' 
yards of material. 


first of all removed to a depth of from 6ft. to 15ft., 


after which the trench for the puddle wall was ex- | 


eavated and taken down to such a depth as to secure 
a wali 


base. ‘The trench was then filled with puddled clay, 


deposited on each side of the central puddle wall 
as it was raised above the surface of the ground, 
the earth being well consolidated by watering and 
rolling. 


Trial borings were then made on the present | 


The loose top soil and mud were | 





r-tight joint with impervious material at the | 


off in all directions. The filters are of the slow-sand 
type and are nine in number. They have an area of 
nearly seven acres, and are designed to deal with 
4,000,000 gallons of water per day during the worst 
periods, and a considerably larger quantity during 
the best periods of the year. On the bottoms of each 
filter is a false floor made up of two courses of bricks 
laid honeycomb fashion. This floor supports three 
layers of broken granite, coarse at the bottom, then 
medium with fine on the top. Above this is the layer 
of sand, which is 2ft. thick. In the construction 
1,720,000 bricks were used in the false floors; these 
supported 10,000 cubie yards of broken granite and 
there were 28,000 cubic yards of sand. The latter 
was obtained from pits at Tampenis and Changi. 
All the materials were carefully washed before being 
laid. The water for washing the sand is raised by 


| electrically-driven pumps to a small reservoir on a 
and svlected earth dug from the adjoining hills was | 


| each have been installed. 


hill above the filters, whence it gravitates to Walker 
washing hoppers, of which two batteries of twelve 
The water as it leaves 
the filters is collected in outlet chambers and is drawn 


| off by floating outlet pipes, which automatically 


At one stage of the work an unexpected subsidence | 


of a portion of the bank occurred and gave rise to 
some concern, but the construction of drains and the 
weighting of the toe of the dam arrested further 
movement, 


Since the dam has been finished it has | 


been carefully kept under observation, and it has | 


been found that the settlement has proceeded with 
satisfactory regularity. In twelve months _ it 
amounted to about 4in. The clay was obtained 
from a point not far removed from the site—as a 


matter of fact, on the Serangoon Road—but as it 
was rather soft it was mixed in a pug mill with an 
equal quantity of tenacious red earth before being 


placed in the trench. The total volume of puddle 
used was 25,000 cubic yards. The inner slope of 
the embankment is pitched with coral bedded on 
laterite beaching. 

The overflow from the reservoir passes over a sill 


maintain a constant rate of discharge. The rate 
of filtration is varied according to the character of 
the water and the time of the year. The limits are 
150 gallons per square yard per day as a minimum 
and 450 gallons as a maximum. After filtration 
the water is stored in a clear-water tank, whence it 
is led to a pumping station through a 30in. gravitation 
main The clear-water tank is divided into two 
portions, and has a total capacity of 4,000,000 gallons. 
Its maximum depth is 9}ft., and it is covered in. 
The water discharged from it is measured by a Venturi 
meter. The length of 30in. main between the reser- 
voir and the filters is 3? miles, and from the filters 
to the pumping station 3 miles. Cast iron pipes 
are used throughout. Where laid across swamps 
they were carried on piled foundations and protected 
with earth banking. Where laid beneath rivers 
special foundations and concrete casing were em- 








KALUNG RIVER RESERVOIR, DECEMBER, 











1910-SHOWING SUDD 


190ft. wide, and finds its way by a by-wash channel | ployed. The total weight of cast iron pipes used 
40ft. wide into the original course of the Kalang | 


River below the dam. A steel bridge had to be con- 
structed to carry the Thomson Road over this channel. 
A valve tower has been built in the reservoir and 
provided with draw-off pipes at various levels, so 
that the water can always be abstracted from near 
the top, where naturally it is clearest and purest. 
The water flows through copper screens in the tower 
before it enters the supply main. The latter passes 
by means of a tunnel through a hill at the north end 
of the dam. This tunnel is 520ft. long and 1lIft. 
in internal diameter. For the major portion of its 
length it is lined with cast iron rings, of which 547 tons 
were used. At the end of the tunnel there is a meter 
chamber containing a 36in. Venturi meter which 
keeps a record of the water flowing through it. 

‘The whole area of the reservoir was carefully 
cleared of all trees, roots, and undergrowth, nothing 
but short grass being permitted to remain. Water 
was first allowed to rise in the reservoir in January, 
IN10. As it rose large quantities of loose turf or 
sudd floated up from the bottom, and they had the 
appearance of islands floating on the surface of the 
water. A view of the reservoir showing this phenom- 
enon is given in Fig. 2. All of the sudd was collected, 
cut up, and removed. The work of construction neces- 
sitated the employment of a large staff, for whom 
quarters, coolie lines, and hospital accommodation 
were provided. A temporary railway, 43 miles long, 
was constructed from the Serangoon Road—see map 
—and the bulk of the materials of construction were 
conveyed along it. 

From the reservoir the water passes in 30in. dia- 
meter pipes to the Woodleigh filters, which are 
“ituated near the Serangoon Road, 3} miles from 
Singapore. They are constructed on an irregular 
shaped hill, from_which the surface drainage runs 








was 7000 tons, and there were 100 tons of sluice and 
other vaives. From the pumping station, which 
has a capacity of 9,400,000 gallons in twenty-four 
hours, the water is pumped to existing service reser- 
voirs at Mount Emily—2,000,000 gallons capacity— 
and Pearl’s Hill—6,000,000 gallons capacity—(see 
map) and from these is distributed in the town. The 
height of the Mount Emily reservoir is 100ft. above 
mean sea-level, and of the Pearl’s Hill reservoir 
about 165ft. 

The total cost of the works, exclusive of the pur- 
chase of land, has been 3,300,000 dols. They were 
designed and carried out under the superintendence 
of Mr. Pierce, with Mr. Stephen G. Williams, A.M. 
Inst. C.E., as chief assistant resident engineer. 
Among the contractors may be mentioned the West- 
minster Construction Company, Limited, the reser- 
voir and the filters; M. A. de Silva and Co., the filters; 
Howard Erskine, Limited, and Riley, Hargreaves 
and Co., Limited, the gravitation mains; Robert 
MacLaren and Co., Limited, the Stanton Ironworks 
Company, and the British Hydraulic Foundry Com- 
pany, Limited, pipes and castings; Glenfield and 
Kennedy, valves ; G. Kent, Limited, meters ; P. and 
W. MacLellan, Limited, Dorman, Long and Co., 
Limited, and the United States Steel Piling Company, 
steel work; and Fraser and Cumming, filtering 
materials. Views of the works are given on page 464. 

The population of Singapore, as shown by the 
1911 census, was 265,474, but it is considered that 
only about 250,000 come within the water limits. 
This would mean that there would, with 9,000,000 
gallons per day available, be some 36 gallons per head 
for distribution. The amount actually supplied per 
head is, however, only about 30-4 gallons, so that 
there is a reserve in hand, and eventually, when 
further works have been carried out, there will be 


a further 3,000,000 gallons per day obtainable from 
the Seletar reservoir. This reservoir, however, is 
not as yet constructed. 

It is interesting to note that the rainfall is dis- 
tributed fairly evenly throughout the year. It is, 
however, heaviest between the months of October 
and January. Over a period of 32 years it has 
varied from a maximum of 132-08in. to 61-75in. 
per annum, the average being 94-12. The heaviest 
fall registered in any one day is 9-37in. Evapora- 
tion varies from 5in. to 8in. per month, the average 
being about 6in. The shade temperature varies 
from 72 deg. Fah. to 94 deg. Fah., the average being 
about 85 deg. Fah. The temperature of still water 
is usually between 83 deg. Fah. and 87 deg. Fah. 








THE COST OF ROCK EXCAVATION IN OPEN 


CUTTING. 
No. II.* 


THE next thing to consider is the average number 
of lineal feet of drill hole for each cubic yard of rock 
excavated. The points that govern this are the 
method of working, the average depth of the holes, 
the hardness of the rock, and to some extent the price 
of the explosives. When the price of high explosives 
is very high and the drilling is easy, it may sometimes 
be found cheaper to adopt a closer spacing of the drill 
holes than would ordinarily be required, and substi- 
tute blasting powder; and the reverse, when the 
price of high explosives is low, then fewer holes, 
and heavier charges may give better results. As 
mentioned previously, a hard rock will generally 
require more drilling per cubic yard than a soft one. 
The method generally adopted for open cutting work 
is to work up to a straight face, because, when doing 
this, the holes can be drilled the full depth of the 
face, and the longer the hole the less drilling per cubic 
yard there will be. When sinking down only short 
holes are possible, because enough explosive cannot 
be put into the bottom of, say, even a 12ft. hole to 
lift the rock ahove it without excessive socketing, 
and when short holes are being drilled they must be 
spaced close together.’ 

There is a general rule among rock excava- 
tion foremen to place drill holes a distance apart 
equal to about three-quarters of the depth of 
the face; this is not very reliable, especially in deep 
holes—some rocks will blow well with the drill holes 
spaced nearly twice as far apart as in others. It is 
useful as a basis to start experiments from, and when 
the estimator has had no experience it is something 
from which to work for the number of lineal feet per 
cubic yard. The depth of the hole plays an important 
part in the spacing, but when the hole is about 15ft. 
deep or more, and is placed, say, 15ft. back from the 
face, it is almost impossible to get sufficient explosive 
into it to overcome the resistance of the mass. The 
probability is that the distance which a hole can be 
drilled back from the face is limited as much by the 
diameter of the hole as by anything. To illustrate 
the difference in the drilling per cubic yard with holes 
5ft. and 10ft. deep, take a case with a face, say, 40ft 
long and 5ft. deep holes spaced about three-quarters 
of the depth of the face apart, say, 4ft. back from the 
the face and 4ft. apart in the row; each row will 
consist of ten holes. Power drills generally have 
the bits in a sequence of even feet, starting at 2ft., the 
next 4ft., then 6ft., 8ft., 10ft. and up. It is usual 
when filling to work to the next bed lower than the 
required level, if this is not more than Ift. or 18in. 
away, to avoid having to break off lumps projecting 
above formation level. The drill holes are generally 
put a little below formation to allow for this, and for, 
say, a 5ft. face the 6ft. drill would be run to its full 
extent. This would mean in the row in question 
ten holes each 6ft. deep, or 60ft. of drill hole. The 
quantity loosened would be 40ft. x 4ft. x 5ft. = say, 
30 cubic yards, or 2 lineal feet of drill hole for each 
cubic yard. Now, take a second case with a face 
10ft. deep instead of 5ft. Assuming the same pro- 
portion of spacing, the holes would be spaced 8ft. 
back and 8ft. apart ; there would therefore’ be five 
holes in arow. The probability is that the 12ft. drill 
would be put in, making the total quantity of drilling 
60ft., as in the former case. The quantity loosened 
in this case would be 40ft. x 8ft. x 10ft. = say, 120 
cubic yards, or 0-5 lineal foot of drill hole per cubic 
yard, as against 2 lineal feet in the former case. 
This illustration will serve to show that both know- 
ledge and careful planning are necessary for econo- 
mical rock excavating. While these figures may be 
somewhere about right as a general average for open 
cutting work, they will vary a great deal in different 
rocks, and the purpose for which the rock is required 
will have an influence on them. When the excava- 
tion is being done by sinking the holes are rarely 
drilled above 6ft. deep. The reason they are not put 
deeper is that to be any good for this work the explo- 
sive must be at the bottom of the hole, and it cannot 
be placed there in hard rock without excessive socket- 
ing. The writer’s experience is that holes about 
6ft. deep, from 4ft. to 6ft. apart, will be about the 
limit. The loose rock from a series of these holes 
is not likely to average more than about 4ft. in depth 
from 6ft. holes. Take a case, say, 50ft. long by 30ft. 
wide by 4ft. deep. The holes will be spaced not more 
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must be the requisite distances from buildings, 
highways, &c.; 4000]b. of powder is the largest 
quantity that can be kept in a store, and 1 lb. of 
high explosive counts as equivelant to 2 lb. of powder. 
A store should not be called a magazine. The latter 
comes under different regulations, and has to be 
licensed by the Home-office, a process taking con- 
siderable time. 

Electric shot firing has now almost superseded 
the old method of slow fuse. It is a great improve- 
ment, both as a time saver and from the point of 
view of safety, and for long holes it is more economical, 
both because it costs less and for the reason that 
when several holes are fired simultaneously the ex- 
plosive, pound for pound, produces a greater effect, 
some authorities giving the ratio of 3 to 2 in favour 
of simultaneous firing. Slow fuse is used for isolated 
shots, and in cases where a number of short holes 
are wanted close together. 

Low-tension electric fuses are to be preferred to 
high-tension, chiefly because they can be tested 
before being used, and faulty ones destroyed. They 
are made with any desired length of wires, from 48in. 
upwards. There is very little advantage to be 
gained by using wires longer than 48in.; the length 
of wire wanted beyond this is made up by splicing 
on connecting wire, which can be used over and over 
again. When making the joint it is advisable to 
cut one of the fuse wires an inch or so shorter than 
the other, so there is no danger of the bare wires 
coming in contact, and resulting in a short-circuit. 
If the hole or stemming is damp, the joints should 
be wrapped with some insulating compound. No 
amount of trouble is too great to avoid miss-fire 
holes, one of the most prolific sources of accident. 
It is not always easy to tell whether all the holes 
have gone or not, even when using electric fuses. It 
is quite a common thing for one or two holes in a 


than 5ft. centres, or 6 holes wide and 10 holes long, 
giving a total number of 60 holes each 6ft. deep, or 
360 lineal feet of drill hole. The quantity loosened 
will be 50ft. x 30ft. x 4ft. = say, 222 cubic yards, 
or over 14 lineal feet of drill hole per cubic yard. If 
the holes are placed 4ft. on centres, the drilling runs 
out at about 2} lineal feet per cubic yard. For 
a preliminary estimate in medium hard rock in open 
cutting work, it would not be advisable for an en- 
gineer to assume that the drilling will be less on an 
average than 1 lineal foot per cubic yard, and, if it 
is very hard, from 1 to 1} lineal feet. An experi- 
enced contractor, who has many records of actual 
cost to refer to, may, after seeing the rock and know- 
ing the conditions which will govern the work, 
estimate on slightly less, but it would not be safe 
for an engineer to do so on a preliminary estimate. 
Sandstone is one of the easiest rocks to drill. It 
chips off very easily, and when it is solid and homo- 
geneous the drills can do more in this than in any 
other rock of which the writer has any experience. 
Drilling holes with an average depth of 10ft. or more 
power drills can be depended upon to average 80 
lineal feet per shift. This rock is also very easy 
to blast. Limestone is not so good. It does not chip 
eff anything like so freely; it varies a great deal 
in different localities ; where it is not hard it is gene- 
rally tough. In fairly hard limestone, reasonably 
free from shakes, about 60 lineal feet per ten-hour 
shift may be assumed. The writer has not had a 
sufficiently large quantity of the very hardest rocks 
to excavate to say definitely what a fair average 
day’s work would be, but would not expect more than 
40ft. to 45ft.; this is assuming that the average 
depth of the hole will not be less than about 10ft. 
Dealing with the blasting, the first thing to con- 
sider is the kind of explosive to use. In the first 
place, the choice lies between high explosive and 
blasting powder; it will largely be governed by 
the hardness of the rock and the purpose for which 
it is required. High explosive weight for weight 
being very much more powerful, the blow is delivered 
quicker, and the effect on the rock is to pulverise 
it in the immediate neighbourhood of the charge. 





out. 
be connected up again and will fire. When slow fuse 
is being u-ed it may hang fire, due either to defective 
fuse or improper methods. The detonator may have 
been nipped on too tightly, or the fuse may have got 
Powder being very much slower in its action, practi- | a kink in handling and the powder train got broken. 
cally no pulverising takes place, and the tendency | The cover may burn past the break and light the 
is more to overturn the mass. The difference in | train on the other side, taking perhaps half an hour 
action of the two explosives may be likened to the; to do it. It is therefore never safe to approach 
difference between a hit and a push. The trouble | a hole with a lighted fuse in it for fully half an hour, 
with powder is that very often enough of it cannot | then the first thing to be done is to pour water on 
be got into the drill hole to move the rock without | the stemming and give it time to soak in before 
a heavy and expensive socketing. By socketing a/| the fillers are allowed to work near it. It is never 
hole is meant the effort to enlarge it at the bottom | safe to approach any heavy hole the instant after 
by exploding small quantities of high explosive, | the explosion. Many cases are known of men being 
which pulverise the rock and form a chamber to be | hurt by a second explosion some seconds after the 
filled with the explosive. The greater the propor- | first. 

tion that can be got into the chamber the better the 
result, and the less likelihood of there being short 
holes to drill in the bottom. When high explosives 
are being used, the rock is more likely to be shaken 
than it is when using powder. This may not be 
apparent until it comes to be hammered, should 
it be required for masonry; again, occasionally 
a large stone will drop in two when being slung with 
a crane. When the rock has to be broken up, say, 
to go through a crusher or be used for ballasting, 
this shaking is an advantage ; when it is going to form 
an embankment it does not matter in what shape 
it is obtained, except that if it has to be filléd by 
hand it has to be broken up into sizes that the fillers 
can deal with. If the rock is required for masonry, 
only powder should be used. 

When dealing with long holes, say, 10ft. to 15ft. 
long, it is probable that the breaking up is due more 
to the tumbling down of the mass after the explosion 
than to the direct effects of expanding gases, and that 
providing sufficient energy is available to overturn 
the mass, it makes very little difference which ex- 
plosive is used in such cases. High explosive is 
generally used because the drill hole is not large 
enough to admit a sufficient quantity of powder. Of 
the high explosives until a few years ago, those with 
a nitro-glycerine base were used almost exclusively. 
Now there are other compounds on the market which 
are much safer to handle, and which are quite as 
strong. The only real advantage which the nitro- 
glycerine has, so far as the writer knows, is that 
in wet holes it does not require so much trouble in 
placing in water, as it is not affected by it, at any rate 
in the short time between loading and firing. The 
great drawbacks are sensitiveness to shock and its 
liability to freeze in cold weather. When frozen 
it- is thoroughly unreliable, and may or may not 
explode. This has been the cause of many accidents. 
Part only of the charge may explode, and when the 
rock is being filled a man may drive his pick into 
an unexploded cartridge, or the tooth of a steam 
excavator bucket may come in contact with it; 
in either case the result is probably a fatal accident. 
Of course, frozen explosive can be thawed in properly 
designed warming pans, and great care can be used in 
handling, but there always will be carelessness on 
large works, and it should be allowed for. Explo- 
sive is sold by the pound or by the ton of 2000 lb. 
The price ranges from about £65 to £95 per ton. 
Powder is generally sold by the 100 Ib., and the price 
varies from about 30s. to 40s. per 100 lb. Licences 
to store explosives are obtained from the local 
magistrates. The store must be built of brick, 


pation, but they should on no account be left or 
they may be forgotten. 
mended to be done is to drill a hole parallel to the 
miss-fire one, about 6in. to 9in. away, charge it and 
try and explode the miss-fired one by concussion. 
This is often successful; when it is, there being a 
double quantity of explosive, the rock flies badly 
and is apt to do damage. There is the danger when 
into the first. This second hole is sometimes drilled 
hole and fired lightly, and the loose carefully worked 
out. Then a small charge on top of the old hole 
will generally explode it. It is advisable for the 
man who is charging the holes to measure exactly 
how far below the surface the detonator is, before | 


he knows exactly where the danger is. In all im- 
portant holes it is advisable to provide two fuses to | 

The cost of providing a stores, getting the explo- | 
sive to the place where it is to be used, supplying 
cables, fuses, detonators, exploders, &c., may be | 
estimated to add from 3d. to Id. per pound on to| 
the price of the explosives, according to the size of the | 
work. 

The quantity of explosive required for each cubic | 
yard of rock excavation varies, of course, with the 
rock. The quantities given in explosive manu- 
facturers’ literature generally apply to what is known 
as chamber blasting, or blasting by means of driving 
a small heading with a cross tunnel at the end, and 
certainly do not apply to ordinary open cutting work. 
For the purpose of making a preliminary estimate, 
it would not be safe to allow less than about | |b. 
of high explosive per cubic yard and about twice 
this quantity of powder. 

The method to be adopted for loading the rock 
after it has been drilled and blasted will be chosen | 
to suit the conditions. The point to bear in mind 
is that rock is very heavy—about 2 tons per cubic 
yard—and that a man can do less at lifting than at 
any other kind of work. If the excavation is a rail- 
way cutting or similar work, it will probably be done 
cheapest by first driving a narrow gullet or heading 
through with the help of a travelling crane, and | 
afterwards filling the wing rock directly into wagons. 
Of course, if it is only a shallow cutting there will | 
be no wing rock ; it will all be taken with the gullet. 
It is probable that the cheapest way is to lay in two | 
roads up to the face, one for the empty wagons to | 
stand on and one for the travelling crane to run on. 
The men fill rock into skips, no piece of stone being 

















stone or concrete, or excavated in the ground, It 





series to miss, due generally to the exploder giving | 
There is no danger from such holes; they can | 


Dealing with miss-fire holes is not a pleasant occu- | 


The thing generally recom- | 


drilling two holes close together of the second running | 


only as deep as the top of the explosive in the first | 


oo 


lifted above 2ft. high, and the heavier lumps are 
easily rolled in it at the open end of the skip. Those 
pieces which weigh more than two or three men can 
roll the crane picks up directly with a sling chain 
The crane runs back to the wagons with each ski ‘ 
empties it and returns. This method requires 4 
minimum width of 20ft. at the bottom for the crane 
to pass the wagons, and 24ft. to 25ft. for quick work 
The narrower the gullet is driven the fewer the number 
of men who can work in the face, and, of course, the 
fewer the fillers the greater the proportionate cost, 
of the crane. Filling loose rock into skips, a man can 
average about 10 cubic yards measured in the solid 
in a ten-hour shift where there is not much sledging 
|to do. The crane may be assumed to be capable 
of travelling with the skips and emptying at a rate 
of from 75 to 90 cubic yards per day, which ::eang 
| that about eight men filling is about all a crane can 
| keep busy. The expenses of running a crane per day 
| will be about as follows :—The driver, at 64d per 
hour, is allowed 11} hours per day; this ecuals 
6s. 3d. He usually gets wet time, and on an average 
| about 15 per cent. of the working time will be lost, 
due to wet and minor delays, so that the real cost per 
| ten-hour shift worked is about 8s. 10d. The labour 
cost of repairing crane will average about Is. 6d. per 
shift, and the general expenses will add a further 
3s. 5d.; interest and depreciation, based on 100 shifts 
being worked by a crane in a year will come to 6s. Ody 








Summarising. 
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| Repairs, labour... 1 6 
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Cost of working a crane, ten hours _... 28 


| This amount divided by the daily output gives the 
| cost per cubic yard to be added for the crane. If 
| the crane is travelling on an uneven road, or on a 
| gradient quicker than about | in 80, and is not pro- 
| vided with a travelling brake, a boy will be required 
|to scotch the wheels. In addition to the fillers, 
| there will be a man in the wagons to unhook the skips 
|from the crane for tipping. There will generally 
| be a man to make up charges and look after the 
| charging and firing of the holes, and to put down any 
| short holes required in the bottom. A boy will be 
| required to carry tools to be sharpened, and a foreman 
| over the whole. Assuming eight fillers and a daily 
| output of 80 cubic yards, the cost of this method 
| of working will be as under :— 


£-s. d. 
Foreman... 0 6 6 
POWUGETDEN .65 n65, nc avs 050 
| Eight fillers and one tipper 118 3 
Two boys Se at re 05 0 
} 214 9 
General expenses .. 018 3 Per cu. vd. 
a. 
313 0+ 80 10-87 
RNG: i6 e ee ee  B SS 4B 
ae 
15-10 
| iron and steel for sharpening and sundries 0-18 
15-28 


After the gullet has been driven, the wing rock 
may be filled directly into wagons without the use 
of a crane. At this a man cannot do anything like 
so much useful work as when filling skips. Filling 


placing the stemming, so that in case of miss-fire | side wagons with the tailboards towards them the 


fillers can average about 7 cubic yards solid each 
filler. If the wagons have to be filled with the tail- 


minimise the risk of a miss-fire. | boards away from the men this makes a difference 


of about 2ft. 3in. extra height and 6 cubic yards 
measured in the solid would be a good day’s work. 
Assuming that the wagons will generally be arranged 
so that the fillers can work to the best advantage, 
each man may be expected to average about 64 cubic 
yards measured in the solid in a ten-hour day. When 
rock is filled into wagons there is a great deal more 
sledging to be done to reduce it to sizes that the men 
can lift. This is no drawback when it has to be used 
for ballasting or be broken in a crusher ; in such cases 
it has to be broken fairly small, and may as well be 
done where it is filled as where it is used, but the 
breaking up is useless work where the rock has to be 
used for forming embankment. Assuming that an 
average gang is made up of foreman, powderman, 
twelve fillers, tool carrier, the cost of loading by this 
method will be about as follows :—Taking an average 
of 6} cubic yards for each filler, the daily output for 
the gang will be 78 cubic yards. The wages will be : 
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47 4+ 78 = 13-44 
Iron and steel for sharp:ning and sundries ..._ ... 





Cost of loading direct into wagons ... 13-62 
The writer tried filling moderately hard big bedded 
rock with a steam excavator, but found it more 
economical to fill by hand, and only in cases where 
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quantity was more important than cost would ho 
resort to it. The face was about 13ft. 6in. deep, 
the width about 40ft.; the beds of rock were from 
oft. to 3ft. thick. It was found necessary to decrease 
the spacing of the drill holes to try and break the rock 
up better. The explosives were also increased in the 
effort to get the rock small enough to go through 
the excavator bucket. Due to this heavy charging, 
sometimes the rock flew badly, often damaging the 
machine, causing the repairs to be very heavy, and 
the machine was often broken down. The average 
output was 144 cubic yards. The cost per cubic 
yard for loading worked out at 16-6d. To this 
must be added a largely increased cost for drilling 
and explosives. 





SINGLE-PHASE RAILWAYS. 
No. I. 


Tx our last issue we illustrated and described some | 


large and pewerful electric locomotives which have 
been built by the firm of Siemens-Schuckert for the 
Dessau-Bitterfeld Railway, and we drew attention 
to the fact that this is the first section of the Magde- 
burg-Leipsig-Halle line to be electrified. In 
of the extensive nature of this undertaking and 
the points of interest which the scheme presents, we 
now propose to deal with some of the overhead 
equipment, and in subsequent articles to describe 
some more locomotives that are now running over 
the Dessau-Bitterfeld track. We also propose to 
deal with other single-phase railways. First of all, 
however, we should mention that the Dessau-Bitter- 
feld line constitutes the central section of the 118 
kiloms. of track between Magdeburg and Leipzig, 
to which places, as we have already stated, the electric 
service is to be extended. 

With a view to obtain the requisite cooling 
water for condensing purposes, the power station has 
been erected on the river Mulde. In this power 
station, which is in the neighbourhood of Bitterfeld, 
current is generated at a pressure of 3000 volts and 
at a periodicity of 15 cycles per second. This pres- 
sure, however, is raised to 60,000 volts with the aid 
of oil-cooled transformers, and the current is trans- 
mitted at this voltage to a sub-station. In _ this 


connection it is of interest to note that this high- | 


tension transmission is carried out by means of 
cables, and as far as we are aware there are no other 
alternating current cables working at 60,000 volts 
in existence. We are told that up to the present 
these cables have worked perfectly satisfactorily. 
Automatic oil switches with maximum current 
releases are used for switching in the cables and 


transmission lines at the power station, and these | 


switches are operated from the switchboard with 
electric remote control. The current enters the 
sub-station at a pressure of 60,000 volts, and is 
transformed down to 10,000 volts by means of A.E.G. 
air-cooled transformers. 
switch gear is employed, the main switches being of 
the oil-brake type and fitted with maximum current 
releases. 
are fitted with time-limit attachments. 

With these few remarks concerning the power- 
house sub-station cables and switches we will now 
pass on to the overhead equipment. The Dessau- 
Bitterfeld line is 27 kiloms. long and has a double 
track. 
namely, Greppin Dorf, Greppin Werke, Jessnitz, 
Raguhn, Marke, and Heideburg. The most exten- 
sive track arrangements are to be found at Greppin 
Werke, Jessnitz, and Raguhn stations. The whole 
of the track from Dessau to Bitterfeld is at present 
fed directly from a single sub-station, but for the 
purpose of the extensions feeders will run along the 
structures supporting the overhead wire, and other 
sub-stations will be erected. In this connection it 
is well to note that sub-stations for single-phase 
systems merely contain static transformers together 
with the necessary switch gear, and that they are 
much smaller and less expensive than those used 
with continuous-current systems. The erection of the 
overhead line at the Bitterfeld station and at Greppin 
Dorf, Greppin Werke, Jessnitz, and Raguhn stations, 
together with the track between these stations, was 
entrusted to the Allgemeine Elektricitats Gesell- 
schaft. From the illustrations of the track on 
the next page, it will be gathered that the over- 
head line is constructed with single catenary suspen- 
sion, the wire which carries the current being sus- 
pended at distances of 6 mm. by vertical dropper 
wires from a steel wire rope stretched in the form of 
a catenary. Iron gantries support the line, and 
these are placed about 75 m. apart. In the majority 
of instances ordinary H girders are fixed to the 
standards erected on either side of the track. 

Turning now to the illustrations on page 456, 
a view of the overhead construction as adopted 
for straightforward open track is given in Fig. 3. 
When the spans are great, however, the cross girders 
are stiffened by tie-rods as shown in Fig. 4. Another 
system adopted for long spans is shown in Fig. 5, where, 
it will be observed, tension members are employed. 
In the case of this latter illustration the gantry spans 
thirteen tracks, and is 70 m. long. An advantage 
of this arrangement is that it is possible to use a 
small number of standards, and in addition it presents 
&% good appearance. The overhead line is divided 
at distances of about 1000 m., and in the centre of 


view | 


Here, again, remote control | 


In the power station the automatic switches | 


In all there are six intermediate stations, | 


these the line is fixed, whilst at the two ends it is 
stretched by means of automatic tightening devices, 
so that the separate wires are under approximately 
the same tension at all temperatures. 

Both the contact wire and catenary or messenger 
cable are tightened, and in order to ensure uniform 
tightening of the latter a third or so-called span wire 
is provided,-which is tightly stretched and fixed at 
the separate suspension points on the messenger cable. 
Fig. 1 shows the suspension of the contact line on 
the iron supporting gear. An insulator having ashape 
corresponding to that of a diabolo is mounted on the 
gantry, so that itis free toturn. Since the supporting 
wire lies loosely on this insulator temperature varia- 
tions cause it to move in accordance with the altera- 
tion in its length under the influence of the tighten- 
|ing device. It will be gathered that the catenary 
Hed a does not rest directly on the insulator, but is 





led under the gantry in the form of a loop, while the 
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suspension wires galvanised steel wire 3 mm. in 
diameter is used. To allow the contact wire to 
rise slightly as the collector bow passes over it and 
without bending the suspension wires, the latter 
are provided with a loop underneath, which allows 
the contact wire to have a free vertical movement 
of about 5 cm. Pressed brass clamps grip the 
contact wire in the manner shown in Fig. 1, whilst 
they are fixed to the suspension wire by means of a 
suitable holder. The clamps for fixing the suspension 
wire to the messenger cable are also of brass. 

As regards the automatic tightening devices, the 
construction of these will be understood by reference 
to Fig. 6, from which it will be seen that the two ends 
of the tightening sections which come together are ex- 
tended past one another for a distance of one span, and 
are connected to weights, which impart the necessary 
tension to the wire. It is desirable that the tension pro- 
duced by the weights should be divided equally between 
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Fig. 1-SUSPENSION OF 





actual suspension is carried out with a special sus- 
pension cable, to which the catenary cable is attached 
| at distances of 2} m. from the gantries. The span 
| wire is also taken under the gantry in the same manner 
(as the catenary cable, and is rigidly connected 
' to the latter by clamps at the end of the suspension 
|eable. Two dise insulators are connected in series 
|in the suspension cable on each side of the 
gantry, and, as shown on the 
stays of steel tubing are employed for fixing 
the contact wire lateraily. On this steel tubing a 


contact wire clamp is mounted, and this serves for | 


holding the contact wire fast. 
| at the opposite end of the steel tubing, and this allows 
the latter,to turn in a vertical direction. 

The double insulation which is adopted throughout 
the system is obtained by the use of one bell and one 
grooved insulator connected in series. The stay 














Fig. 2—EQUIPMENT OVER TURNTABLE 


| joint is mounted on a cap cemented to the bell insu- 
| lator, and has play, so that within certain limits 
| the stay can also turn horizontally, corresponding 
| to the longitudinal movement of the contact wire. 
| For the purpose of ensuring uniform wear of the bow 
|on the train the overhead line is erected in zig-zag 
| fashion, the suspension points each deviating about 
| 50 em. from the centre line of the track. The hard- 
| drawn copper wire, which has a circular section, is 
| provided with two side grooves, in which the line 
| clamps can grip as shown in Fig. 1. In the case of 
| the main line the sectional area of the overhead 
| conductor is 110 sq. mm., whereas the conductor 
| used for the sidings only has a sectional area of 
| 70 sq. mm. Galvanised steel rope with a section 

of 42 sq. mm., and consisting of seven separate wires, 
|is used for the catenary cable. The span wire 
consists of seven separate galvanised wires, and has 
a section of about 20 sq. mm. For the vertical 





left of Fig. 1, | 


A joint is provided | 
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THE CONTACT LINE 


, the contact wire catenary cable and the span wire, 
}and, by reason of this, the ends of the wires 
| are connected to a lever which has arms of un- 
equal lengths, and this arrangement is said to 
|maintain the tension on all wires at the proper 
'value. This lever carries a pulley, over which 
| the cord for the tension weights is led. A second 
|loose pulley is also provided, which enables the 
necessary tension to be produced with a compara- 
| tively small weight. It will be gathered from 
| Fig. 6 that the weights run in guides, which are 
| mounted on the lower part of the masts. These 
anchoring masts are constructed of heavy angle iron. 
In the middle of the span the two ends of the adjoin- 
ing sections, which overlap, are connected to each 
| other in such a manner that satisfactory current 
collection can be secured when the bow glides from 
one section to the other. 

Naturally the track is divided into a number of 
sections, which can be switched out when required, 
| so that on the occurrence of a breakdown it is not 
| necessary to switch the current off the whole line. 
| At a section division the arrangement of the contact 
| line is the same in principle as a tightening section, 
| but in this case the two ends of the adjoining sections 
| are not connected in the middle of the span, but are 
suspended separately on a special light support, 
| which is termed a section isolating gantry. On 
the masts of this support horn switches are mounted, 
to which the contact wires which overlap are con- 
nected. Under ordinary conditions these switches 
are closed, and are only opened in the case of emer- 
gency, so that the sections behind them are cut out of 
circuit. These switches are to be seen at the sides 
of the masts in Fig. 7. They are provided with double 
insulation, and are operated by a winch placed at 
|the side of the mast. Under ordinary working 
conditions the two main tracks are completely 
separated from one another electrically. But switches 
|are provided which can connect any two sections 
| of the main tracks together. Normally these switches 
are open. 

The contact lines over the station sidings are 
connected to the main lines at the stations, and 
special arrangements are provided for  isojating 
the contact wire over the loading track. These 
lines can only be energised after a warning signal 
has been given, and the warning signals are auto- 
matically operated from the line switch in such a 
manner that the line can only be subjected to the 
pressure after a certain interval has elapsed. The 
switch is actuated by a crank mechanism and two 
contact devices, one of which is connected to a signal 
bell, whilst the other feeds a lamp circuit. Matters 
are so arranged that the switch does not work until 
a period of about 30 seconds has elapsed from the 
time the crank was first operated. During these 
30 seconds the bell rings, and at the same time the 
lamps placed on the masts adjoining the loading tracks 
light up. The lamps remain alight so long as the 
contact wire is under pressure. 

At the Bitterfeld station the contact lines of the 
different tracks are arranged in four groups, which 
may be interconnected in such a manner that on the 
occurrence of a breakdown in one group the others 
are not affected. All curves on the open track have 
|a large radius, so that with the distance adopted 
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THE OVERHEAD EQUIPMENT OF THE DESSAU-BITTERFELD ELECTRIC RAILWAY 


( For description see page 455 ) 



































Fig. 3-CONTACT LINE ON OPEN TRACK Fig. 4-TRACK EQUIPMENT AT JESSNITZ STATION 
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Fig. 5—-TRACK EQUIPMENT AT BITTERFELD STATION Fig. 6—-TIGHTENING DEVICE 
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between masts, %¢., 75 kiloms., no special arrange- 
ments are necessary to prevent the current collector 
from sliding off the contact line. But at the stations 
a number of ‘ pull-offs”’ had to be provided. At 
these points the contact line is anchored by means of 
vecial light mast erected on the other side of the 
curve. Fig. 5 shows a curve of this kind with three 
tracks at the Bitterfeld station. At the north end 
of this station there is a bridge, and at this point 
there is only a distance of 4-83 m. between the lower 
side of this bridge and the upper edge of the rails. 
Considerable difficulty was experienced at this point, 
and the overhead line could not be laid over the 
centre of the track. The difficulty was overcome 
by using two contact wires over each track in the 
manner shown in Fig. 8. It will be understood that 
owing to the shape of the bow this enables the 
necessary Clearance between the bridge and con- 
tact wire to be obtained. This arrangement necessi- 
tates the use of a current collector 2400 mm. wide. 
It is at this point where the Bitterfeld station can 
be cut off from the open track, and, owing to this, 
the two inner wires coming from the open track are 
anchored to a mast erected between the two 
incoming tracks on one side of the bridge, whilst 
the two outer contact wires coming from the station 
are supported by special anchoring masts on the 
other side of the bridge. 

The full line pressure of 10,000 volts is used inside 
the locomotive shed, and this, of course, necessitates 
special precautions. Four overhead lines are used 
in the shed, and a switch for each of them is provided 
on the shed roof. These lines, however, can only 
be energised after warning signals have been given. 
An illuminated sign is suspended over each of the 
tracks, provided with an overhead line, which lights 
up when the switch belonging to this particular 
track is closed, and a signal bell also rings at the 
same instant. When one of these switches is opened, 
it automatically earths the contact line to which it 
belongs. It is also possible to disconnect and earth 
the lines over the turntable shown in Fig. 2 outside 
the shed. 

From the illustration Fig. 2 it will be gathered that 
an angle iron ring is suspended over the centre of 
the turntable, and that the various overhead wires 
terminate in this ring. This arrangement permits 
any desired number of shed tracks to be provided 
with contact lines, according to requirements. In 
accordance with standard practice, the current 
returns by way of the rails, which are connected 
by means of copper bonds and cross-connections. 
The contact lines for the two tracks are connected 
up separately to the sub-station with the aid of 
bare copper conductors. They are switched in with 
the aid of oil switches placed in the sub-station. 
Galvanised stranded copper cables connect the rails 
with the other pole of the supply system. The 
lightning arresters which are provided for protection 
against excess pressures are adjusted to operate at 
a pressure of about 15,000 volts. 
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REVERSIBILITY IN RELATION TO ENTROPY 
AND TO ADIABATIC PROCESSES. 
Ky THOMAS B. MORLEY, B.Sc., A.M.I. Mech. FE. 

SoME seven or eight years ago a very keen con- 
troversy with regard to the term entropy in particu- 
lar and thermodynamics in general, in which a very 
large number of engineers and physicists took part, 
was waged in the columns of the principal engi- 
neering periodicals. It might be supposed that the 
consequence would have been a clearing up of inac- 
curate or loosely expressed ideas, and that subse- 
quent writers on thermodynamics or on its applica- 
tions would use such terms as ‘‘ entropy,”’ ‘‘ adia- 
batic,’ and ‘isentropic’? in a very definite and 
generally accepted sense. 

Such a happy result has not, however, been 
realised. It would thus appear that no apology is 
needed for reopening this much debated subject in 
the attempt to point out an unambiguous method of 
defining and using these terms, so as to meet at 
least all the cases in which they may occur in engi- 
neering problems. 

The chief source of the confusion of ideas and 
language referred to is the discussion of thermo- 
dynamie eycles in general as if they were all rever- 
sible. In regard to the use of the terms ‘“ entropy ”’ 
and * adiabatic,” the question of reversibility or irre- 
Versibility is of primary importance. 

I.—ENTROPY. 

The definition of entropy commonly met with is : 
“When a substance takes in or rejects heat, its 
entropy changes, and the change of entropy is measured 
by the amount of heat taken in or rejected, divided by 
the absolute temperature at which it is taken in or 


rejected.” That is, change of entropy = - if H is 


heat taken in or rejected at temperature T ; or change 


of entropy = / dH 


7 if the temperature is not con- 
Stant, 


‘That this definition cannot be applied to all cases 
With Consistent results can be shown as follows :— 
Consider two cases in which a quantity of gas is sub- 


processes. In the first case, let the gas expand 
isothermally, and therefore reversibly ; let its initial 
pressure be p,, volume v,, and temperature T,, and 
let p., v,, and T, respectively be the final values of 
these quantities. (T; and T, are, of course, the same). 

The change of entropy, according to the definition, 
is equal to the heat supplied to the gas during the 
expansion, divided by the absolute temperature. It 
is thus a finite positive quantity, which, for the 
present purpose, need not be farther specified. 

In the second case, suppose we have a vessel whose 
volume is v, with a partition dividing it into two 
parts. Let the volume of one part be v;, and let a 
quantity of gas at pressure p, and temperature T, be 
contained in this part. The gas is thus in the same 
condition as before expansion in the first case. 

Let the other part of the vessel be vacuous, and 
then let a passage be opened in the partition, so that 
the gas finally occupies the volume v,. It is known, 
from Joule’s classical experiment upon this ‘ unre- 
sisted ’’ expansion, that, when equilibrium has been 
established, no heat has, on the whole, been received 
or rejected by the gas, and that the final temperature 
is the same as the initial temperature T,. _ Also the 
change of volume is the same as in the first case, 
hence the final pressure is the same as p, in the first 
case ; the initial and the final conditions of the gas in 
the two cases are, in fact, respectively identical. 

Now it is agreed by all, either distinctly or tacitly, 
that the entropy of a body is a function of its state, 
so that the entropy of a quantity of a substance in 
a specified condition is a definite amount, independent 
of the processes through which the substance may 
have passed. In the second example, therefore, the 
entropy. after the expansion, must be the same as 
the final entropy in the first case, so that the change 
of entropy in the ‘“unresisted”’ expansion is, as in 
the first case of isothermal expansion, a finite 
positive quantity. 

But according to the definition the change of 
entropy is equal to the heat received divided by the 
temperature, and is zero for “ unresisted ’’ expansion, 
since the heat received is zero. This definition thus 
leads to contradictory results when applied to these 
two cases. 

The fundamental distinction between the two 
examples is that the isothermal] expansion is reversible, 
the ‘‘ unresisted ’’ expansion is not ; and it will be 
found that, in general, if changes of entropy are 
calculated quite indiscriminately for reversible and 
for irreversiple processes, as they may be if the above 
definition of entropy is adopted, then the results 
obtained will be inconsistent. 

J. Swinburne, in his book on “ Entropy,’ has 
framed a definition of entropy as follows :—‘ The 
entropy of a body in a state B compared with its 
standard state A is numerically equal to the heat 
that would have to be taken in to get it from A to B 
by reversible changes, divided by the absolute 


temperature, 7.e., - if the heat is taken in—or 


rejected—at constant temperature, or | he if the 


temperature varies.” 

It will be seen that this definition differs from the 
former one only in the respect that it specifies that 
the heat exchanges on which the calculation of 
entropy is based must be reversible. This definition 
gives the same result when applied to both the above 
examples, for it states that the entropy change is to 
be calculated not necessarily from the heat actually 
supplied in the operations in question, but from the 
heat that would have to be supplied if the same 
changes of state were effected by reversible operations. 
Tt is shown in text-books on thermodynamics, 
H 
z 
where d H denotes heat received or rejected by the 
working substance. Since the entropy of the work- 
ing substance is a function of its state, the total 
change of entropy round a closed cycle must be zero, 
whether the cycle is reversible or not. If the cycle 


that | - round a closed reversible cycle is zero, 


; ; dH 3 
is reversible I= , which measures the change of 


entropy. must therefore be zero. If the cycle is 


: : dH 
rreversible. | - 
irreversible | 


— is, as shown in some _ text-buoks, 

a negative quantity. However, if Swinburne’s defi- 
‘ é dH 4 

nition of entropy is adopted, FT does not, in that 


case, measure the change of entropy. so that no con- 
tradiction is involved. 

In other text-books, however, including Ewing’s 
“Steam Engine” (1910 edition), it is stated 


that | = is zero in all cases. Then, in order to 
avoid discrepancy in irreversible cycles, it is said, to 
quote Ewing, for example, that ‘‘ for every irre- 
versible stage we include in the reckoning, 


i.e., the reckoning of [rl 

the heat equivalent of the work dissipated through 
internal friction.” Similarly, in Ewing’s ‘‘ Steam 
Engine,” change of entropy is defined as being 





rejected from a substance, divided by the absolute 
temperature, with the added qualification that ‘‘ any 
heat generated within the substance itself, as by 
combustion or friction, as well as any heat taken in 
from outside, is to be regarded as heat received.” 
While this qualification serves to extend the defi- 
nition successfully to irreversible processes, the 
present writer is of the opinion that it is much. pre- 
ferable that the phrase ‘ heat received or rejected ” 
in a cycle or in a process, should be restricted to 
mean “ heat received from or rejected to the outside.” 

There is a danger that in becoming accustomed 
to regard heat generated by internal friction, and 
heat received from an external supply as being 
equivalent for the purpose of entropy calculation, 
one may be unconsciously led to regard such heat 
quantities as being on the same footing in other 
respects as well, whereas this is not the case. For 
example, in the case of a steam turbine heat is 
given to the steam in the boiler and conveyed to 
the turbine with the steam, and heat is generated 
and given to the steam as a result of internal 
friction in the turbine. To find the heat con- 
verted into work, however, it is not correct to treat 
these two quantities of heat as if -they were of 
equal availability, and hence simply to add them 
together and then subtract from their sum the heat 
rejected. (In this connection, see an article by the 
writer on ‘‘ Heat Drop in Steam Turbines” in THE 
ENGINEER, March 8th, 1912.) 

What is of importance in all heat engine problems 
is the heat converted into work ; that is, the differ- 
ence between the heat supplied from a source external 
to the engine, and the heat rejected externally, 
whether or not the heat exchanges inside the engine 
are known. 

Again, it is a fallacy to take the area enclosed by 
an entropy temperature diagram as always equivalent 
to the work done in the cycle it represents. Swin- 
burne’s definition of entropy being adopted, for every 

dH 


reversible process in a cycle, d ¢ = 7 T.dg= 





d H, where d ¢ denotes change of entropy ; for every 
d 


; : ; H 
irreversible process d ¢ is not = , and hence 


T.d isnot = dH. 

Therefore, in general, in a cycle including irre- 
versible stages / T .d@ will not be equal to fd H. 
| Now JT .d @ is represented by the area of the 
| entropy temperature diagram, and /d H = the total 
| heat received — total heat rejected = heat converted 
into work. Hence the area of the diagram for an 
irreversible cycle does not represent the heat con- 
verted into work. 

To sum up, the conclusions arrived at from the 
above arguments are: 

(1) It is important to distinguish carefully whether 
a thermodynamic operation is reversible or irre- 
versible. 

(2) As a definition of entropy which will satisfy all 
| cases, the one due to Swinburne which is quoted 
above—for Swinburne framed another but more 
obscure definition—is to be recommended. 
| (3) The term “ heat received ’’ by a substance in a 








thermodynamic operation should be restricted to 
| mean only ‘heat received from an external source.”’ 


| Fe 


cycles. 

(5) The area of the entropy temperature diagram 
corresponding to an irreversible cycle, does not, in 
general, represent the heat converted into work in 
the cycle. 


is not zero in the case of irreversible 





II.—ADIABATIC PROCESSES. 


As in the case of entropy, the term “ adiabatic ” 
is frequently used in a very loose manner. 

An article in which different and conflicting defini- 
tions of it were discussed appeared in THE ENGINEER, 
December 15th, 1905, and was followed by some 
correspondence on the subject, but the real source of 
confusion was not pointed out, and certainly subse- 
quent writers do not seem to have exercised any 
more care in their use of the term. : 

It is frequently stated that when a fluid expands 
or is compressed without either receiving or rejecting 
heat, then the expansion or compression is adiabatic. 
This statement, however, is not sufficiently precise 
as a definition of the term ‘ adiabatic.” Although 
the most characteristic feature of adiabatic opera- 
tions is that no heat is received or rejected, yet there 
are cases in which fluids can expand, fulfilling this 
condition, and still in a manner quite different from 
that properly called adiabatic. 

For example, a gas may expand in a perfectly heat- 
insulated cylinder transforming part of its internal 
energy into work, or it may be subjected to ‘“ unre- 
sisted ” expansion, as in Joule’s experiment referred 
to in the discussion of entropy. In neither case does 
it receive or reject heat, but in the former work is 
done, in the latter no work is done; in the former 
the temperature falls, in the latter it does not. The 
two kinds of expansion are quite different in character, 
and a definition which includes them both without 
distinction as ‘‘ adiabatic ’’ cannot be a sound one. 








jected to the same change of volume by two different 





measured by the quantity of heat received by or 


The definition of ‘* adiabatic ’’ ought to be framed 
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so as to exclude such cases as ‘ unresisted ’’ expan- 
sion. 

In Poynting and Thomson’s ** Heat,” the following 
definition is given :—‘If a body is not allowed to 
gain or lose heat by conduction, and if the volume 
and pressure alter, but in such a way that no kinetic 
energy is acquired by the body or its parts, the 
change is said to be adiabatic. 

This definition excludes “ unresisted ’’ expansion, 
but it would also exclude the case of expansion in 
nozzles or in steam turbines (even if there were no 
frictional effects). Comparing expansion behind a 
piston in a heat-insulated cylinder, in which there is 
no generation of kinetic energy, with frictionless ex- 
pansion in a nozzle, if the expanding substance 
receives no heat from the outside, we have in each 
case a conversion of the internal energy of the sub- 
stance into mechanical energy, represented by 
external work done upon the piston or by kinetic 
energy acquired by the substance itself. For expan- 
sion through any particular range of pressure, the 
amount of internal energy conv erted into mechanical 
energy, the temperature and the volume change are 
the same in the two cases. The successive condi- 
tions of the substance in the two cases are identical, 
so that the two kinds of expansion may quite 
reasonably be regarded as the same in character. 

It is to be noted, however, that the generation of 
kinetic energy by expansion in a nozzle 
directly a reversible operation in the sense that the 
kinetic energy generated could be reconverted into 
heat by a reversal of the flow. 

Hence the definition of the term “ adiabatic,” in 
order that it may apply to expansion in nozzles, must 
not exclude all irreversible operations, and cannot be 
obtained by simply adding to the condition of no 
heat exchange the condition of reversibility. 

In Ewing’s “Steam Engine” (1910 edition) 
the condition of adiabatic change is stated 
as being such that there is no gain or loss of heat 
by conduction or radiation or internal chemical 
action, or by the establishment or subsidence of 
eddying motions within the substance itself. The 
quaiifications specified here are similar to those 
quoted from Ewing with regard to his definition of 
entropy, and are open to the same objection. The 
heat exchanges considered should be those between | 
the expanding substance and outside bodies only. 

The writer has framed the following definition, 
which, while somewhat awkward in form, at least 
serves to cover the cases of expansion both in 
eylinders and in nozzles, while it excludes “ un- 
resisted *’ expansion. ‘‘ When a fluid expands or is 
compressed without receiving or rejecting heat, and 
in such a manner that its pressure and volume change 
in the same way as in the case of reversible expan- 
sion or compression in a heat-insulated cylinder, the 
expansion or compression is adiabatic.”’ 

** Adiabatic” and “ isentropic.”—In an adiabatic 
operation as thus defined the conditions of the 


process are either reversible or the equivalent of | 


reversible, so that the change of entropy depends 
upon the heat received or rejected. This heat is 
specified as zero, hence the change of entropy is zero 
All adiabatic operations are thus also “‘ isentropic.’’ 
All isentropic operations, however, need not neces- 
sarily be adiabatic. For example, in a steam turbine 
there may be internal friction during the expansion, 
the result of which is to increase the entropy of the 
steam ; and there may also be loss of heat to the | 
outside by conduction, involving decrease of entropy 
—since the loss by conduction is equivalent to a 
series of transfers of heat, which are reversible as 


entropy calculations. 
If these two opposite changes of entropy are equal, 


the expansion will be isentropic, but it does not | 
fulfil the characteristic condition of an adiabatic | 


process, viz., that there should be no heat transfer- 
ence to or from outside bodies. 
No doubt quite rational treatment can be given to 


thermodynamic problems with the terms “ adiabatic ”’ | 


understood in certain other senses, | Containing even traces of sewage pollution are to be | 


| considered potentially dangerous and to need storage | 


and “entropy ” 
but it is claimed that the definitions advocated by 
the writer are simple to understand—as far as the 
nature of the subject permits—are free from 
ambiguity or inconsistency, and are sufficient to 
cover both reversible and irreversible operations of 
the kind that have to be considered in the applica- 
tions of thermodynamics to engineering problems. 





THE danger of entering a steam boiler, if it be one of a 
range, with a blow-out tap open, has been exemplified by 
many fatalities, for groups of boilers are almost invariably | 
connected to a common waste pipe, and in the event of 
one of the blow-out taps of the other boilers being opened | 
under pressure the water and steam in the waste pipe is | 
liable to back up into the empty boiler and scald anyone | 
who happens to be there. This danger applies also to | 
keirs used at bleach and dye works, where it is customary 


for two or more of these vessels to be coupled to a common | 


supply pipe by which caustic or other hot liquor is intro- 
duced. <A sad fatality arising in this way is recorded 
in the columns of the Vulean. Two men were laying 
cloth in one of a pair of keirs, and owing to some | 
oversight the tap of the waste pipe at the bottom | 
was left open after emptying the previous charge. While 
so engaged an attendant proceeded to blow off the com- 
panion keir, with the result that the scalding caustic 
liquor was showered on the two men, one of whom was so | 


terribly injured that he died the following day. 


is not | 


THE PURIFICATION OF WATER SUPPLIES. | 


Ture Seventh Research Report by Dr. 
Houston, Director of Water Examination to the 
Metropolitan Water Board, has recently been issued. 


further, and is full of interest. It will be remembered 
that in previous reports the following facts, amongst 
others, have been established :— 


as regards the extermination of pathogenic bacteria ; 
and (6) that the bacilli of typhoid fever as delivered 
by a patient suffering from the disease—i.e., in the 
state in which the microbes would ordinarily find 
their way into a supply of water—are considerably 


the original bacteria. The researches dealt with 
in the present report follow very much the same lines 
as those which have formed the subject of the previous 


in scope, and many new and valuable facts have been 
brought to light. 
The report is divided into six sections with the 
following headings :— 
(1) 
(2) Comparative vitality of uncultivated and 
cultivated typhoid bacilli in raw river water. 
Vitality of typhoid bacillus in raw Thames 
water at different temperatures. 
Character of B. Colt in river water, stored water, 
and filtered water. 
Advantage of passing raw river water through 
small reservoirs antecedent to storage in large 
reservoirs ; and 
(6) The advantages of occasionally using pre- 
cipitation methods antecedent to storage. 
Dealing with the first section, Dr. Houston first 
of all recapitulates the results of his researches as 





(3 
(4) 


(5 


~~ 


~— 


set out in the first six reports, and points out that | 
in all these, as well as in the investigations since | 


carried out, which together embrace the study of 
20,771 specially selected colonies derived from 215 
raw river samples, only two typhoid-like microbes | 
have been found. Only one Gartner-like microbe | 
| has been found in 59 samples examined, which in- 
| cluded the study of 13,442 colonies. The conclusion 
arrived at is that if river water be stored for four 
weeks antecedent to filtration, the margin of safety | 
is apparently very great; far greater even than had 
been previously supposed in view of the practically 
negative results attending the long-continued search 
for the typhoid bacillus in raw river water. The 
raw water of the Thames and Lea are evidently less 
dangerous than the circumstances pertaining to 
their drainage areas would have led one to expect. 
It used to be thought that the difficulties attending | 
the isolation of the typhoid bacillus from water were | 
so great that. negative results were of no value. It | 





| urine was added to 50 million parts of water, the 
typhoid bacillus was readily recovered from the 
infected water. 
urine to be half a pint, the amount of water infected, 
and from which the typhoid bacillus can readily be 
recovered, is over three million gallons. 


plea that if the bacillus cannot be found in a water 
supply, there is good ground for thinking that it is 
|} not there. It should be remembered, too, that 
| these investigations relate to raw river water ante- 


| cedent to filtration, and that slow sand filtration will 


microbes contained in the water. Yet it is by no 
means recommended that there should be any relaxa- 
tion in the measures taken to ensure purity, but rather 
the reverse. Dr. Houston’s remark on the matter | 
|is that-his ‘‘ experiments should be interpreted as 
| adding greatly to the feeling of security engendered 
| by adequate storage—not as evidence that storage 
may not, after all, be vitally necessary.”’ All waters 


| 
| 


| and filtration before being used for dietetic purposes. 

As regards the second section of the report, it will 
not be necessary to go deeply into details. It will 
suffice to say that Dr. Houston again managed to 
obtain a supply of urine from a typhoid fever patient 
| and extended his investigations regarding the relative 








vitality in raw river water of the cultivated and | 


| uncultivated bacillus. Experiments were made not 
| only in the laboratory but also out of doors in tanks 
‘holding as much as 350 gallons. In all the experi- 


ments the number of bacilli introduced into these | 
| tanks was vastly in excess of what could ever con- 
| ceivably take place in connection with the specific 
| pollution of any large volume of river water. 
the results obtained amply confirmed those of the | 


All 


original investigations. Apparently the ultimate 


death of the uncultivated typhoid bacillus as judged | 
| by the inability to isolate it from 100 cubic centi- 
metres of the infected water was three weeks, whereas | 


the cultivated bacillus was found occasionally to 
persist to the eighth week. Commenting on the 
results obtained, Dr. Houston remarks :— 

the cumulative evidence in favour of storage of raw 
river water is now so strong that it is difficult to 
escape the belief that thirty days’ storage of river 


| water is tantamount to sterilisation, so far as the 


A, ©." 


It carries Dr. Houston’s classical investigations into | 
the effect of storage of river water a good many steps | 


(a) That the storage | 
of polluted river water has a very beneficial effect | 


less robust than bacilli derived from a cultivation of | 


reports, but they have been considerably extended | 


Search for pathogenic germs in raw river water. | 


is shown, however, that when one part of typhoid | 
Supposing the amount of infected | 


There is, | 
therefore, a good deal to be said for Dr. Houston’s | 


far as the steam is concerned and so can be used for | remove about 98 per cent. of the total number of | 


|tion of the addition of coagulants. 


| microbes associated with water-borne epidemic 

| disease are concerned.” ‘This, of course, is on the 
| assumption that no fresh pollution of the w ater 
occurs during or subsequent to storage. 

The next portion of the report deals with the effect 

of temperature on the vitality of the typhoid bacillys 
in raw Thames water In all previous experiments 
the temperatures, being those of the laboratory, 
had been considerably higher than those of the out. 
side air. It was accordingly considered desirable 
that trials should be made so as to embrace a wide 
range of temperature. Six stoppered bottles, ouch 
containing 150 cubic centimetres of raw Thames 
water, were severally inoculated with one cubic 
centimetre of typhoid emulsion, and the bottle Ss, 
| which were about three parts full, were stored in the 
| dark in ice chambers or incubators, according to the 
temperature desired, which accurately  registored 
and maintained the following temperatures :-—-32 dey., 
| 41 deg., 50 deg., 64-4 deg., 80-6 deg., and 98-6 deg., all 
Fah. At weekly intervals, after shaking so as to 
include the sediment, the contents of the boitles 
were examined. At the end of the first week positive 
results were obtained in all the samples. At the 
end of the second week a negative result was obtatied 
with the mixture kept at 98-6 deg. Fah.—the highest 
temperature. At the end of the third week there 
was a negative result with the mixture kept at 80-6 
deg. Fah. The end of the fourth week showed a 
negative result with a temperature of 64-4 deg. Fah., 
and the end of the fifth week, with a temperature of 
50 deg. Fah. Seven weeks elapsed before all the 
bacilli in the mixture kept at 41 deg. Fah. were dead, 
and nine weeks were required entirely to exterminate 
all the microbes in the mixture kept at the freezing 
point. This information may be regarded as of 
great importance. For seven months in the year 
the average outside water temperature in this purt 
of the country is higher than 50 deg. Fah. At this 
temperature there were no bacilli alive at the end of 
the fifth week, while at the end of the third only an 
average of three per cubic centimetre persisted, the 
| average initial number being 103,328 in the saime 
volume. During the remaining five months of the 
| year the average water temperature is about 41 deg. 
| Fah., a temperature at which, although it is decidedly 
less favourable to the rapid death-rate of the ty phoid 
‘auatinen still reduced, on the average, the initial 
| number in four weeks from 103,328 to 3, the worst 
result showing a reduction from 23,333 to 12 in this 
| time. The typhoid bacilli used in this experiment 
were cultivated, and hence more persistent than 
uncultivated bacilli would have been, and by the 
second week even at the temperature of freezing 
water the reduction was over 99 per cent. on the 
average. The obvious conclusion is that, although 
| there is all this reduction at the end of the second 
week, it is specially desirable that the water should 
| be adequately stored antecedent to filtration during 
| the five cold months of the year. 

As illustrating the foregoing figures, Dr. Houston 
assumes the possibility of the presence of the typhoid 
| bacillus per cubic centimetre or 284 per half-pint. 
| At the end of the week there would be an average 
| of 131-28; at the end of two weeks, 2-694; at the 
|end of three weeks, 0-1787 ; and at the end of four 
weeks, 0-0093 in the half- -pint, or, say, a tumblerful 
even with the temperature at 32 deg. Fah. The 
enormous drop at the end of the second week should 
be noticed. Summing the matter up, Dr. Houston 
comes to the conclusion that, in the case of the 
metropolitan water supply, even in the coldest 
|months of the year, four weeks’ storage of river 
water antecedent to filtration affords reasonable, 
if not absolute, protection from water-borne diseases. 

Into the fourth section of the report we do not 
| propose to enter. It is a highly technical discussion 
| on the different types of B. Coli and similar bacilli, 
| and how to distinguish them, and though vastly 
important, it has but little actual engineering interest. 
| ‘The fifth section, however, introduces a proposal 
| which has, apparently, a great deal to recommend 
|it. It is that, prior to being delivered into the reser- 
voir into which it is to be stored, the raw water shall 
| be passed through a much smaller reservoir in much 
| the same way as sewage is passed through a detritus 
chamber. Some experiments were carried out in 
this direction at Hornsey and Sunbury. At the 
first-named place there was a reservoir capable of 
holding seven million gallons. Through this eleven 
million gallons were passed in the twenty-four hours. 
| Two sets of experiments showed a percentage reduc- 
| tion in bacteria of 39-2 and 42-5, while there was 
at the same time an improvement in ammoniacal 
nitrogen (20-0 and 5-26 per cent.); in albuminoid 
|ammonia (4:3 and 8-82 per cent.); in oxygen 
| absorbed (5-6 and 12-12 per cent.); in turbidity 
(21-8 and 28-57 per cent.) ; and in colour (2-9 and 
17-02 per cent.). At Sunbury, where the reservoir 
contained five million gallons, and eight million 
gallons were passed through it in a day, the bacteria 
were somes ed 28-4 per cent.; the ammoniacal nitro- 
gen, 19-2 per cent.; the albuminoid nitrogen, 3-08 per 
|cent.; the oxygen absorbed, 4-45 per cent.; the 

turbidity, 7-8 per cent.; and the colour, 4-65 per 
cent. These figures speak for themselves, and go 
far to uphold Dr. Houston’s contention as to the 
desirability of using these pre-storage reservoirs. 

The last section of the report deals with the ques- 
The actual 
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wulant used in the experiments was alumino- 
ine With a five-million gallon reservoir through 
vhich eight million gallons per day were being passed, 
the following results were obtained with and without 


the coagulant :— 
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March 22nd to April 15th. No coagulant — 
; Inlet water, 17 samples 5 — 
Outlet water, 17 samples ... 
\pri] 16th to April 26th, 1910. Coagulant 3 

parts te 100,000 parts of water 








Inlet water, 7 samples 162 Lure 
Outlet water, 7 samples 59 | 63-6 
| 
\pril 27th to May 10th, 1910. No coagulant wy 
"Iplet{water, 10 samples Bes tie Pee | is cn 
Outlet water, 10 samples ...0 00.0... wee oe 81 | 31-0 
| 
May 23rd to May 27th, 1910. No coagulant bs 
Inlet water, 5 samples Boe adele teste tak 78 
Outlet water, 'samples ... ... 1.0 1. oe 61 21-0 
May 30th to June 14th, 1910. Coagulant 2 to age ee 
OB parts per 100,000 parts of wate: } 
Inlet water, 16 samples Oe ae 395 
Outlet water, 16.samples ... ... ... 0... ... 198 49-0 
June 15th to June 28th, 1910. Coagulant 5.7 
parts to 100,000 parts of water 
Inlet water, 14 samples... ...0 0.0.0 00. ose 678 | “s 
Outlet water, 14 samples ... ... ... 0... oo 203 | 70-1 





There is thus a considerable improvement shown 
when a coagulant is used, as might be expected. In 
fact, as Dr. Houston remarks, apart from questions 
of cost and expediency, it would not be impossible 
to turn the worst water that ever flowed down the 
Thames into the best, with the proper addition of 
coagulants. Some idea of the cost of the chemical 
used in the experiments just referred to is given. 
On a basis of £3 10s. per ton each pound costs 1-5 
farthings, so whereas 2 lb. would cost jd., 5-7 Ib., 
or, say, 6 lb. would cost 2}d., these being the costs 
of chemicals for treating 10,000 gallons of water 
(L part per 100,000 = 1 Ib. per 10,000 gallons). 
According to Dr. Houston at least three parts per 
100,000 are needed for the treatment to be at all 
effective. This would mean a cost of over a penny 
per 10,000 gallons. The cost of sand treatment is 
said to be one penny for this amount, so that the cost 
of treatment were coagulant to be employed would 
be more than doubled. Dr. Houston is of opinion, 
however, that it is quite conceivable that under 
certain circumstances this extra expenditure would 
be warranted, 

We have naturally only been able to deal cursorily 
with the main features of the report, but enough 
has been said to show its general trend. 





OBITUARY. 


GILBERT 8S. GOODWIN. 


By the death of Mr. G. 8. Goodwin, at the advanced 
age of eighty-one, one of the best known and most 
respected consulting engineers and naval architects 
in the shipowning and shipbuilding world has been 
lost. 

Mr. Goodwin's experience was particularly wide 
and varied. He was apprenticed with Messrs. John 
Holiday and Co., Glasgow, in 1845, and served in 
their workshops and drawing-office till 1852. In 
1852 he was engaged with Messrs. Coats and Young, 
Belfast, and Messrs. George Forrester and Co., engi- 
neers, Liverpool, after which he became chief assistant 
to Mr. Douglas Hebson, consulting engineer and 
naval architect, Liverpool, who was also chief engi- 
neer-surveyor to the Board of Trade. Mr. Goodwin 
served as his assistant surveyor by direct appoint- 
ment of the Board till 1856, when exclusive surveyors 
were appointed. Mr. Goodwin continued with Mr. 
Hebson until 1864, when he accepted the position 
of chief surveyor to the Liverpool Underwriters’ 
Registry, or “‘ Red Book.” In 1866 he started the 
business now known as G. S. Goodwin and Co., and 
as naval architect-and consulting engineer was from 
that time engaged in designing and superintending 
the building of a large number and variety of passenger, 
cargo, and cattle-carrying steamers. He also held 
the position of chief surveyor for the United Kingdom 
to the Bureau Veritas Register of Shipping from 
1868 to 1886. In addition to general private practice 
Mr, Goodwin was resident and consulting engineer 
to various English and foreign steamship com- 
panies. In 1896 he formed his business into a com- 
pany, and took into partnership Mr. Andrew Hamil- 
ton, M.I.N.A., and Mr. William F. Lambert, M.I. 
Mech. E., and a few years later Mr. Alexander Adam- 
son joined as partner in the firm. For the past few 
years Mr. Goodwin has not taken an active part in 
the business, but’ was usually to be found in his 
otlice up to the last, taking a keen interest in the 
movements of the fleet of steamers for which the 
firm is responsible, 
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THREE SUBMARINE TENDERS. 


THE submarine tender Adamant, which recently arrived | 
at Portsmouth, and of which we give an engraving, and her 
sister the Alecto, were both constructed by Cammell, | 
Laird and Co., Limited, of Birkenhead. They are of | 
935 tons displacement, with a horse-power of 1400. The | 
designed speed is 14 knots. 

A certain amount of misconception exists about these 
vessels, which in some quarters are supposed to be salvage 
vessels. Just as the agitation to compel big steamships 
to carry boats enough to accommodate all their passengers 
is based on misconception so far as safety is concerned, 
so in the matter of submarines a large section of the public 
holds that salvage vessels are likely to be useful so far as 
human life is concerned in the case of submarine disaster, 
and demands them accordingly. Circumstances in which 
rapid salvage could ever save life are extremely improbable. 
However, the “‘ man in the street”? was recently demand- 
ing salvage vessels, and it has semi-ofticially been hinted 
to him that the Adamant and Alecto and other similar 
aessels belong to that category. 

As a matter of fact, they are something considerably 
more useful, and their presence in service is likely to go 
further towards preventing disaster than would a dozen 
salvage ships intended for use after the event. The 
submarine is in no way so self-supporting as a big ship. 
Like the destroyer, her efficiency depends almost, if not 
entirely, upon a suitable mother ship, which carries the 
necessary stores and spares. Up till now old gunboats 
or cruisers have been utilised for this purpose, but such 
vessels are obviously makeshifts, and in no way to be 
compared with craft specially designed for the purpose 
for which it is intended to use them. 

The Adamant and Alecto, which are replete with all the 
latest requirements for the particular service they were 
designed for, are intended to replace two of the old war- 
ships now extemporised for depét work. Both vessels 
are to have shear legs and a tripod at the stern for towing 
disabled submarines. 

From the Carlsdyke yard of Scott’s Shipbuilding and 
Engineering Company, Greenock, there was launched 
on April 29th the submarine depét ship Maidstone, 
which, like the two foregoing, has been designed to be a 
“mother ship” for supplying the needs of submarines 
during the course of long voyages. She is a vessel of 
3600 tons at load draught, and will have propelling 
machinery of 2800 indicated horse-power. She is to carry 
stores for a submarine fleet, and, while not intended to 
undertake long voyages, she will be able probably, with 
coaling help from a fleet at sea, to obtain a very consider- 
able radius of action. 

All the emergency gear which has stood the test of 
practical everyday use in the old submarine tenders 
will be embodied in this new ‘‘ mother” ship. Elaborate 
workrooms, with powerful electric plant, will be a feature 
of the vessel, and all well-approved means of tackling 
and lifting submarine craft—strong hawsers and jacks 
from the side of the vessel—will be provided. 

This building of special ships for special purposes is, 
of course, a more expensive policy than the makeshift 
system hitherto employed, but is in every way more satis- 
factory. 














THE GREAT WESTERN. LOCOMOTIVE “GREAT 
BEAR.” 


By the courtesy of Mr. G. J. Churchward, the chief 





locomotive engineer of the Great Western Railway, we | 
are enabled to give to-day, in a four-page Supplement, 
detailed drawings of the six-coupled express locomotive 
Great Bear. This engine has now been running for some- 
thing over four years, and has done excellent work. We 
referred to it first of all in our issue of February 14th, 1908, | 


and have done so several times since, notably in connection 


| with our special Supplement on the Great Western Railway, 


which was published on December 16th, 1910, and which 
included a large woodcut of the engine. The latter, taken 
together with the drawings which we give to-day, gives 
an excellent idea of this fine engine. 

We may, perhaps, usefully repeat a few of its leading 
particulars. The total weight of the engine (without 
tender) is 96 tons. Each of the three driving axles carries 
20 tons ; the four wheels of the leading bogie carry a like 
amount, while the two trailing wheels support 16 tons. 
The driving wheels are 6ft. 8}in. in diameter. There are 
four high-pressure cylinders, each 15in. in diameter, with 
a 26in. stroke. The cylinders have 8in. piston valves. 
The boiler is of the Belpaire type, with wide fire-box, 
and is placed with its centre 9ft. above rail level. The 
barrel is 23ft. long and 6ft. in maximum diameter, tapering 
to 5ft. 6in. at the smoke-box end. The fire-box, which is 
sloped backwards to clear the trailing coupled wheels, is 
8ft. long and 6ft. 6in. wide at the foundation ring, taper- 
ing upwards at the side to 5ft. 9in. A Swindon type 
superheater is fitted. The fire-box brick arch is carried 
on four arch tubes 3in. internal diameter. The heating 
surface reaches the large figure of 3400-81 square feet, 
which is made up as follows :— 


141 flue tubes 24in. outside diameter 22ft. 7in. long == L og73 45 
21 flue tubes 43in. outside diameter 22ft. 7in. long LOY Bt cies 
84 superheater tubes 1gin. outside diameter 21ft. 4in. long 545.00 
4 arch tubes 3Zin. outside diameter 7ft. 84in. long.. .. .. 24.22 
ee ie Le ren ele Pe ren eae 158.14 

Total .. 3400.81 


The grate area is 41-79 square feet, the working steam 
pressure is 225 lb. per square inch, and the tractive effort 
at 90 per cent. equals 29,430 1b. The total overall length 
of the engine and tender is 7lft. 2jin.; the rigid wheel base 
is 14ft. This represents a shortening of 9in. as compared 
with the engines of the “ Star” class, and this shortening, 
combined with the provision of ample play at the radial 
wheel, renders the engine particularly easy on curves. 
The total wheel base of the engine is 34ft. 8in. : 

The tender differs from the standard Great Western 
practice in that it is carried on two bogies. These bogies 
are identical with the engine bogie, except that the wheel 
base has been shortened to 5ft. 9in., while that of the 
engine bogie is 7-0ft. The tank capacity is 3500 gallons, 
and the coal capacity 6 tons. An improved form of 
balanced water pick-up is fitted. 

As regards the method of driving, we may add that the 
inside pair of cylinders is set forward of the bogie centre. 
They drive the front coupled axle, which has a built-up 
crank. The outside cylinders drive the second pair of 
coupled wheels. The cranks are set on the four quarters, 
the outside crank pin on each side being at 180 deg. to 
its corresponding inside crank pin. The right-hand 
crank pin leads. The valve gear is of the Walschaerts’ 
type, and is placed between the frames. The combining 
lever is actuated by a guiding link from the inside cross- 
head, and the excentric is placed on the crank axle. 
The valve of the outside cylinder is actuated by a hori- 
zontal rocking lever, worked from the valve rod of the 
corresponding inside cylinder. Reversing is brought 
about by serew gear, which, by means of an arm on the 
reversing shaft, raises or lowers the radius yoke in the link 
through the intervention of a ‘‘ Scotch yoke” or slotted 
crosshead formed on the radius rod, 





or LrEps.—On the recommendation of the 
the University Council has 


UNIVERSITY 
Livesey Memorial Committee, 


| appointed Mr. John William Cobb, B.Sc., to be Livesey Pro- 
| fessor of Coal Gas and Fuel Industries from the end of the present 


academic year, when the chair will be vacated by Dr. W. A. 
Bone, F.R.S., who has accepted the professorship of Fuel and 
Refractory Materials at the Imperial College of Science and 
Technology. 





THE ENGINEER 





May 3, 1919 





— 





MARINE MOTOR. 


Iv is some two years since we laid down in fairly precise 
terms our ideas as to the points which should be included 
in the design of a marine internal combustion engine, at 
any rate, for the smaller powers, and it may be of interest 
to show what the fulfilment of most of these ideas results in 
when embodied in actual practice. This we attempt to do 
in the following notes on an engine built by the well-known 
steam launch engine builders, Simpson, Strickland and Co., 
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This chain leads downwards at a good angle to the vertical, 
so that the weight of the upper part may help to keep it 
from oscillating, and over a jockey pulley, which again 
tends to steady it, and which also provides a means of 
adjustment. The whole engine, petrol tank, silencer, &c., 
are covered in by a low teak deck-house, which also extends 
over the screw of the steering gear and the sail locker 
hatch, and so is symmetrical, and makes a sightly arrange- 
ment on the deck. We understand that this engine gives 
| the boat a speed of a little over four miles an hour. It 

should be noted by the way, that the Thoma is a barge 
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Fig. 1i-ARRANGEMENT OF THE MOTOR ON THE YACHT THOMA Il. 


of Dartmouth. In order to follow out the line of thought 
suggested it will be best to reproduce our original remarks 


in full. 


On March 18th, 1910, we said :—‘* The question of acces- | 
sibility, therefore, assumes a very important position in | 


the design of the marine engine, and both weight and space, 
and even cheapness may be sacrificed to attain it. For 
instance, the crank case should be arranged with large 


doors so that the piston and connecting-rod may be taken | 
out therefrom for examination, cleaning off carbon, fitting | 


new rings, or even removing altogether a damaged piston 


type of yacht, that is, one having a practically flat floor 
and sharp bilge and leeboards, and is 91ft. 4in. long by 
18ft. 6in. beam, with a tonnage of 134 T.M, 

Now, turning to the details of the engine, we have so 
often urged the desirability of the removal of the pistons 
from below, that we will deal with this point first. Fig. 3 
represents a cross section and elevation of the engine, 
from which it will be seen that one wide door extends the 
whole length of the engine to give access to the connecting- 
rod big ends, while a shallower door extends the whole length 


and getting home on the remaining cylinders , the taking | 


off of a cylinder involves the breaking of too many joints 
to be possible in any emergency, while with the larger 
engines especially it is much easier to take out a piston 
than to lift a cylinder off, on account of the great weight 
of the latter apart from the work involved. These crank 
case doors should be arranged with some very simple, 
easily detachable fastening, requiring no tool to release 
them, so that they may be instantly removed for examina- 
tion of the interior in the event of trouble being threatened. 
The details, such as magneto, carburetter, oil and water 
pumps, &c. &c., should also be arranged so as to be easily 
accessible and also so as not to block the inspection doors. 
In addition to this, the ignition gear and the valve springs 
should all be protected from damp and yet be accessible, 
and there are a number of other smaller points that we 
may comment upon as they arise.” 

From this it will be seen that we plead for access to the 
piston from the crank case, protection of the ignition from 
wet and such disposition of the accessories as will not inter- 
fere with the dismantling of other parts. All these points 
are embodied in the motor in question practically in their 
entirety, as will be seen ; whether they have been carried 
out to the best advantage, we shall take upon ourselves 
to discuss; whether the resulting engine will appeal to 
our readers or not, must depend upon how far they are in 
agreement with the conditions which we have laid down. 
The question arises ad propos an interesting installation of 
one of these motors as an auxiliary in the barge yacht 
Thoma II., owned by Mr. Frank Callingham, of Great 
Baddow, which we have courteously been permitted to 
inspect. 


minute. The centre line of the cylinder is “ désaxé”’ to 
that of the shaft by }in., and from comparative trials with 
an engine of the same size and having otherwise exactly 


The engine has four separate cylinders, 4%in. by | 
osin., and gives 32 horse-power at 800 revolutions per | 





——— 


required to inspect the interior of the crank case for gj 
purpose, it is only necessary to tap the end of the cotter 


with any handy instrument—as a matter of fact, it only 
requires to be so lightly inserted that it can jy 
withdrawn by hand—the cotter, which is aitacheq 


to its boss by a short chain, falls out and the door 
can be lifted clear by means of the two handles pro- 
vided and shown in Fig. 4, without the use of a span- 
ner and practically instantaneously. We have heard 
| the objection raised that a big door is a source of weak- 
ness to the crank case, but it will be seen that this is amply 
provided against by the ribs which pass right across the 
top of the case between the cylinders and dow, both 
sides to the joint, though, of course, this adds slightly to 
the weight, which in such an engine is not an important 
matter. When the door is removed the connecting-roq 
bolts, and bottom end brasses can be comfortably removed 
the crank shaft is turned round so that the webs are hori. 
zontal and the connecting-rod, drawing the piston with 
it, dropped down into the recess cast in the bottom of 
the crank case ; the piston is then tilted over till it cleary 
the top of the door, as shown in Fig. 3, and the rod and 
piston can then be drawn out. 

The whole arrangement is simplicity itself, and cnables 
the piston to be withdrawn in a very few minutes, hough 
it evidently requires a bit of scheming in order to get 
sufficient height in the door to enable the piston to clear 
between the crank webs and the top of the opening, 
For instance, we note that the bottom of the crank cage 
has had to be provided with a somewhat deep sump, and 
the holding-down flange of the cylinder has had to be placed 
at a little distance above the end of the bore, which is then 
spigotted into the crank case, but we admit we see no 
objection to this. Then, too, the gudgeon pin has had to 
be placed well below the centre of the piston in order to 
enable the piston to turn sufficiently on the pin to get it 
out of the door and without fouling the connectiig-rod, 
We cannot find either, that there is any objection in 
practice to this position of the pin, beyond the fact that it 
increases the height of the engine by the amount of the 
alteration in the position of the pin. If this were sufii- 
ciently serious it could be met by slotting a piece out of 
the side of the piston, as was done in some of the Maudslay 
engines, though we prefer the method which has been 
adopted in spite of the slight extra weight. Another 
interesting point in connection with accessibility is the 
arrangement of the cam shaft, which, by the way, has 
the cams pinned and keyed on it. This is carried in three 
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Fig. 3--DETAILS 


on the other side to give access to the cam shaft. The big 
door is kept in position and makes an “* oil-tight *’ joint by 


means of the! wedge action of#the bosses A, cast on 


| the crank case, which have their inner face machined at 


a slight angle to the face of the joint on the crank case. 
Machined on the back of lugs onthe door are correspond- 
ing bevel faces B, which, when the door is in position, 
butt against the faces A, and are jambed tightly 
against them by the insertion of a taper cotter between 




















Fig. 2—ENGINE AND CLUTCH OF THE THOMA II. 


the same details, such as piston, connecting-rods, car- 
buretter, &c., we were informed that the power is appre- | 
ciably more at the normal running speed. 

The engine is installed on deck, well to the port side of 
the centre line of the ship, the starting handle being aft 
and a clutch forward, as shown in Fig. 1. From the clutch 
the power is transmitted through a universal joint to a short 
length of shaft inclined somewhat upwards—see Fig. 2—and | 
having at its forward end a chain wheel connected by a | 
Hans Renold silent chain passing through the deck to a 
similar and equal sized chain wheel on the propeller shaft. | 


| 
H 
| 


the top of the door and the boss C cast on the top of the 


| crank ease, which thus drives the door downwards and into 


the wedges. In order to relieve the bottom joint, which 
is, of course, the most vulnerable one, as the oil splashed 
up by the cranks would be thrown upon and would rest 
upon that joint, a lip is cast on the door and projects 
right into the crank case and covers the actual joint, 
so deflecting any oil that is thrown up away from the joint, 
so that a perfectly oil-tight joint can be obtained. Nothing 
looks worse than an engine covered with trickles of oil— 
to say nothing of the waste and mess. 








OF THE ENGINE 


long marine type bearings bedded in’ special recesses 
cast for them in the vertical webs we have previously 
mentioned. The caps of these bearings tend to make 
good the loss of strength in the webs due to these recesses, 
steel plates registering between machined faces being 
fitted on the two webs where no bearings are fitted. The 
caps of these bearings are accessible from the door shown 
in Fig. 5, and when removed the whole of the cam shaft 
can be drawn out sideways without disturbing the timing 
wheels or the pump at the opposite end. This is possible 
by reason of the fact that the cam shaft is separate from 
the short pieces of shaft which carry the timing wheels 
and the pump. These latter have square holes in their 
inner ends, one side of which is slotted right out, and into 
the slots squares at the end of the cam shaft slide. ‘The 
square at the timing wheel end is fitted with a grub screw 
which renders it impossible to enter it unless the two 
shafts are in their proper relationship to each other, so 
that it is impossible to re-assemble the engine with the 
valves wrongly timed, as has been known to be the case 
when it is a question of engaging the teeth of the timing 
wheels. By the way, though it is certainly perfectly 
fair to assume that access to the cam shaft should not be 
required very often, it seems a pity that the door which 
encloses this should not also have been fitted with some 
modification of the wedge action fitted on the other decor, 
instead of the number of little cheese-headed screws 
which have now to be removed. We were sorry to learn 
that a very neat arrangement of water piping has had to 
be discarded on account, we were told, of the difference 
in temperature between the first and the last cylinder. 
The arrangement consisted of a brass cover on the top 
of the water jacket, which carried a T-piece on the top 
with two passages cored in it, one passage for the inlet 
for the water delivered on the top of the exhaust valve 
chamber, the other passage led from the top of the jacket 
into the adjoining cylinder; thus there is only one line 
of piping for inlet and outlet, and a very neat arrane- 
ment resulted. In view of the fact that Asters, White 
and Poppe, Tylor and Son, and some other firms have 
adopted a similar arrangement for leading water co! 
secutively through the cylinders, and apparently find it 
successful, we are surprised that this neat arrangemen' 
has been given up. It is probable that if the water were 
led first into the exhaust pipe jacket, and so given @ 
little initial heating to reduce the temperature head, 10 
trouble would be experienced on account of the slight 


Thus, when it is | difference of temperature between the various cylinders. 
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It will be seen in Fig. 5 that there is not the usual pro- 
nt and unsightly bulge which, at one time at all 
aka used to adorn crank cases where the timing 
a. is are enclosed, caused by the larger diameter of 
wee wheel. This is obviated by the 


the cam shaft gear v This is obvie 
josition of an intermediate idle pinion between 


min¢ 


angen shaft pinion and the cam shaft pinion, 
which has the effect of keeping the wheels reasonably 


smal] and making a clean and symmetrical looking job 
of the crank case. ‘The same effect could, of course, have 
peen obtained, and the wear and noise of these gear wheels 
would have been eliminated by the adoption of the silent 
chain drive which is now becoming such everyday practice ; 
but at the time the engine was originally designed, namely, 
in 1905, the use of chains for driving the cam shaft was not 

mised practice, even if it had been contemplated for 











in each pit by plugging those below the required level. 
Oil flows from a gravity tank at the forward end of the 
engine through an adjustable sight feed on to the timing 
wheels which run in their own section of the crank case 
divided off from the crank pits, and so can receive any 
amount of oil without consideration for the cylinders. 
When the drip has caused this division of the crank case 
to fill up to the predetermined level the oil overflows 
into the first crank pit, and so on through the holes in 
the webs to the last pit. From here it overflows into a 
vertical pipe set at the proper level into a tank b2low the 
crank case. From this tank it is pumped from time to 
time by means of a hand pump, back into the gravity 
tank, passing through a filter on the way. The drip feed 
is, of course, so regulated that there is a small but con- 


| forming a weak spot, but the stud is forged on a flange 
| which is only the width of the stud at the greatest diameter 
| of the valve openings, as shown in Fig. 7, but which 
widens out to allow of its being held in place by a number 
of small screws in a strong part of the jacket, so distributing 
the stress, and rendering the likelihood of the stud being 
pulled out or the jacket cracked very remote. 

A feature of the engine which particularly attracted us is 
| the means adopted to protect the ignition gear from the evil 
| effects of sea water or sea air. Cast on the front end of 
| the bottom half of the crank case are two brackets which 
| carry a teak box; into this box projects the end of the 
| half-speed shaft, which carries the commutator, and 
| alongside this is the accumulator, and above these the 

Wilson and Pilcher synchronous coil. Thus all the wires, 


a reco ; ad t | tinuous overflow into the tank, requiring the use of the | except the high-tension wires to the plugs, are inside the 
the purpose. At the same time it is only fair to say that | hand pump at fairly long intervals only, and this is the | box. The high-tension wires lead from the coil through 
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7 Figs. 4 and 5-32 HORSE-POWER FOUR-CYLINDER MARINE ENGINE 


a number of other points in design were adopted at that 
fairly early date—as dates are judged in the marine motor 
industry—which are now ordinary practice, so that the 
objection must not be pressed. 

The crank shaft is carried in five bearings in the bottom 
half of the crank case, an arrangement which allows of 
the caps being dispensed with on two bearings of the 
five, as these parts have, of course, only to deal with such 
load as may come upon them owing to the suction of the 
piston on the admission stroke. At the same time, there 
is practically no stress thrown upon the bearing bolts 
as would be the case if the bearings were carried in the 





upper half, a point to which we drew attention in dealing | 


with the Gleniffer engine on September 22nd last. All 
the caps can be removed through the crank case door, 
and this would allow of a certain amount of adjustment 
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Fig. 6-SLEEVE FOR VALVE SPRINGS 


being made to the bearings without taking the engine 
out of the boat, though we hardly think that much could 
be done in practice, as the wear would be all on the bottom 
half of the bearings, and it would not appear to be practic- 
able to fit liners under these in order to correct the align- 
ment with the shafting unless removable discs were 
provided on the ends of the crank case, which would allow 
of the shaft itself being litted a few inches. We noticed 
that the connecting-rods are of circular section, an unusual 
practice in small engines to which we can see no objections 
except on the score of weight of reciprocating parts and 
higher cost than stampings of H section. 

Lubrication is obtained by a very simple form of con- 
trolled splash, each crank pit being divided off from its 
neighbour by a web in the casting in which are cast a 
number of holes at different levels, the object of which is 
to control the height at which the ojl shall normally stand 


| interfere with access to any part. 


| well clear of the valve springs, &c. 


only regulation required, the drip in the sight feed and the 

presence of oil in the overflow tank affording the necessary 

assurance as to the satisfactory working of the complete 

system, a point which is not easy to ensure with a system | 
of forced lubrication, though the latter undoubtedly | 
allows the bearing surfaces to be reduced to a minimum, | 
which, after all, is not of great importance in a commercial | 
type of engine. It would, of course, have been possible 
to use a mechanically driven pump for keeping the over- 
flow tank empty, but the builders prefer to place this | 
small responsibility upon the man in charge, and so pre- 

vent his getting into a habit of thinking he can entirely | 
neglect his engine. 

It often happens that an otherwise accessible engine 
is quite spoilt from this point of view by the fact that 
access to some important part can only be obtained by the 
removal of the pump or the carburetter, and we note with 
pleasure in this engine that this point has had attention. 
The pump was originally designed to be fitted on a bracket | 
on the end of the crank case driven off the half-speed | 
shaft, and so interfering with nothing. This position 
necessitated the fly-wheel being placed some distance 
out from the bearing, but as this is directly connected 
to the reversing gear where it has the support of 
another bearing, it is not overhung, as wouldbe the case 
with a car motor, and so is unobjectionable. In view 
of the fact that the motor is in this case fitted on 
deck some distance above the water, this arrangement had 
to be altered, though the position of the fly-wheel, of course, 
remained. An excentric was therefore fitted on the end 
of the cam shaft, the rod of which leads down through the 
deck into the bilges to a reciprocating pump fitted below 
the water-line, so that there is no difficulty in raising an 


adequate supply of water to the cylinders, and quite a 


nice drive is obtained. 
The arrangement of the carburetter, too, does not 


It is placed at the after | 


end of a straight run of piping leading to each cylinder, | 


| the inlet and exhaust flanges on the cylinders allows of 


| a straight run for the exhaust pipe as well, making as neat | 
| an arrangement as can be obtained on an engine where the | 


cylinders are cast separate. 
The valves are both placed on one side, which apart 


The arrangement of | 


from other considerations is rendered necessary by the | 
height of the door on one side for getting the pistons | 


out, which would be blocked by a cam shaft if the latter 
were in duplicate with the valves on opposite sides. 


| Here we may see an anticipation of present day practice, 
| in that the valve springs are enclosed by means of brass 


sleeves fitting over turned spigots on the valve stem guides 
and the tappet guides. These sleeves are split vertically, one 


| half being fitted with projecting tapered jaws which interlock | 


| with corresponding wedge blocks on the other half, as shown | 


| in Fig. 6 and in Fig. 3. 





These wedges combine to close | 
the joint between the two halves, and when well greased | 
are practically air-tight, and keep out moisture and keep | 
in noise. They are very simply disconnected by a tap | 
with a light spanner on the jaws, which rise clear of the 
wedge block, and the two halves come apart, so that acces- 
sibility to the valve springs is not interfered with. A 
very simple tool is provided for removing the valve 
spring cottars. A flat fork is slipped over the valve stem 
under the cottar, the end of which rests on a projection 
cast on the cylinder which acts as a fulerum. The outer 
end of the fork is then raised, which lifts the cottar, com- 
presses the spring, and leaves the cottar clear to be with- 
drawn by the other hand. It is a very simple method of 
dealing with an ever present difficulty. 

We were interested to note that the stud in the cylinder 
head which carries the dog to retain the two valve caps 
in place is not screwed into the very narrow piece of metal 
between the two valve openings in the ordinary way 
which has the effect of either splaying the valves or of 





rubber packed glands out through the back of the box 


| into a vuleanite tube which carries them to their respective 
| plugs which, as will be seen in Fig. 4, are to the back of 


the cylinders. This position seems unusual and contrary 
to accepted theory, but in the absence of any definite 
experimental data from this engine, we hesitate to con- 
demn it as inferior to the more usual position in the ports. 


| We were informed that no trouble has been experienced 


in misfiring, even at low speeds, and the position assists 
towards simplicity in wiring. On leaving the tube, each 
high-tension wire enters a brass water-tight casing sur- 
rounding the plug and embracing the insulated part of the 


| wire with a rubber packed gland, the wire itself being 


soldered to a spring contact piece which completes the 
connection with the plug, so that there is no uninsulated 
part exposed at all, and water can be poured on the plug 
easing without causing a short circuit or misfire; this, 
we may say, we have actually seen done. Some 3in. of 
insulated wire on each plug is all the ignition wire that is 
visible about the engine. 

Returning to the box, alongside the commutator is a 














Pog 














Fig. 7—DOG FOR RETAINING THE VALVE CAPS 


switch formed simply by a cut-out lever, the controlling 
rod of which, together with that for the spark advance, 
passes out at the back of the box, again through a rubber 
gland, along the top of the crank case as may be seen 
in the illustration, Fig. 5, to the after end, whence a con- 
nection can be made to a place convenient for the steers- 
man. There are also handles on these two controlling 
rods close up to the box, sothat the switch and the spark 
advance are accessible when starting up. The whole of 
the front of the box is closed in by a door locked in place 
on a rubber joint by two spring bars, as shown in Fig. 5. 
These are removed by the disengagement of a small 
spring catch when the whole of the ignition gear is exposed 
to view, and they are equally easily replaced by being 
sprung into place. When the same results are desired 
with a magneto, it will be realised that the containing 
box will be very much more compact, and it would then 
be preferable to make it of metal and embody it more 
fully in the casting of the crank chamber, though whether 
there would be any difficulty in regard to the develop- 
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ment of heat in such an air-tight chamber we are unable to ingeniously contrived so that the movement of the pen 
say. A number of so-called water-tight magneto cases have indicates the quantity of steam flowing at any instant. 
been placed on the market, but we believe that these are The diaphragm is contained in a circular box placed at the 


only a protection against splash, and are not air-tight, so 
that the question has probably not arisen. The somewhat 
large wooden box looks, perhaps, a little strange, but, 
after all, space has to be provided somewhere for the 
coil and accumulator, and it would appear to us to be 
well to send the engine out as a complete and 
finished unit, to say nothing of the real protection which 
is thus afforded to the delicate parts of the ignition gear, 
and the absence of wires trailing all over the engine in 
the midst of oil and wet, as is so often to be seen. 

There is a further refinement which we should mention 
which consists in the inter-connection of the spark advance 
lever with a bar under the box, which, when the ignition 
is advanced, is automatically pushed over so as to lie in 
front of the end of the crank shaft in such a way that the 
starting handle cannot be engaged on the shaft so long as 
the ignition is advanced. Thus the risk of injury through 
attempting to start up with the ignition advanced is 
automatically eliminated, and seeing that this desirable 
end can be obtained in so simple a manner, it is rather 
a matter for wonder that some such device is not more 
often fitted. Compression release is obtained by the 
simple expedient of a cock fitted about half-way down 
the stroke, which allows the escape of a certain amount 
of air on the rising stroke and renders starting easy. 
The cocks of all the four cylinders are connected together 
by a single lever, and it seems to us that this is a simpler 
method of obtaining the desired result than the usual 
mechanical half-compression cam arrangement, though it 
is probably only suitable for engines of comparatively 
small power. 

Altogether, it will be seen that this engine embodies 
our ideal requirements to a striking extent, and we think 
we may very fairly claim that with this example before us 
they are no impossible ones. 





A NEW STEAM METER. 


IN many works and factories one boiler very often 
supplies the steam for various machines and processes, 
ana without some form of meter the owners have no 


means of ascertaining with any degree of accuracy the back of the meter, and the spaces on either side of it are 
A rotary spindle transmits the motion 
This is so designed 


amount of steam that is being used in each case. The Curnon 
steam meter, which we are about to describe, both indi- 
































Fig. 3—DIAPHRAGM BOX 


filled with water. 
of the diaphragm to the linkwork. 

















Fig. 1—GENERAL VIEW OF 


cates and records on a chart the quantity of steam passing 
through a pipe in pounds per hour, whatever the varia- 
tions of pressure and velocity and without offering any 
obstruction to the flow. The principle upon which the 
meter operates is that of the Pitot tube. A plug is screwed 
into the steam pipe and contains two bent tubes, one 
pointing against and one with the flow of steam. The 
effect of the rush of steam past these tubes is to give 

















Fig. 2—CONDENSER COILS, &c. 


a slight increase in one and a corresponding decrease 
of pressure in the other. This pressure difference is made 
to operate a spring-controlled diaphragm, the movements 
of which give a measure of the velocity of steam. But 
the weight of steam passing also depends on the pressure 
and this is measured by an ordinary Bourdon tube. The 
latter jointly with the diaphragm operates a linkwork 


CURNON STEAM METER 


that the stresses are symmetrically distributed between | 
steel point bearings, thus allowing of a light, though rigid, | 


construction, and reducing friction to a minimum. 


Fig. 1 shows a general view of the meter, with the dia- | 


phragm box removed. The 
is seen on the left of the instrument. 


multiplying mechanism 
Fig. 2 shows the 


Thus the linkwork has to multiply the diap 
movement by density and take the square root of the 
product. 

The arrangement of the linkwork is shown diagram. 
matically in Fig. 4. The main link OA, pivoted at 0 
and swinging horizontally, is moved by the Bourdon 
tube acting through the oblique connecting-rod Bp 

The proportions of the mechanism are such that— 
movements of D being proportional to pressure—the 
movements of B represent density. OF is the position 
of the main link at absolute zero pressure, and its angular 
movement is about 60 deg. E is the end of a long lever 
attached to the rotary spindle, which transmits the 
motion of the diaphragm through a practically frictionlegs 
stuffing-box. The movements of E thus represent the 
velocity head H. The link A C is pivoted at A, and is of 
exactly the same length as O A and CF. It will be seen 
that when H is zero (i.e., when there is no velocity) ( jg 
exactly over O, and the point F does not move however Q 4 
may be turned by variations of pressure, ‘This is oh viously 
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Pressure” 
D d 





ae. 
Fig. 4-DIAGRAM OF LINK WORK 


| a necessary condition if the movement of, F is to represent 
the product Hd. But when the diaphragm is actuated, 
O C forms virtually one arm of a bell-crank lever, of which 
O B is the other arm, and the proportions of the various 
links are so chosen that the movement of F is accurately 
proportional to the product Hd. In order to obtain 
| a chart having equal divisions over the greater part of the 
| scale, a device is introduced between F and the pen arin 
which makes the movements of the latter nearly pro- 
portional to the square root of the movement of F, i.e., 
to the square root of Hd. The end C of the long tink  F 
| —Fig. 5—is attached to one arm of a bell-crank lever— 
| moving in a vertical plane—to the other arm of which 
| is attached a link which directly operates the pen arm. 
| In the zero position the bell-crank lever and C F are in 
the same position as a steam engine mechanism just off 
| dead centre. This mechanism, although of somewhat 
unusual design, and not easy to describe on paper, is said 
| to give perfect satisfaction in practice. 

Mention must be made of the spring which controls the 
| diaphragm. This is of steel protected by a heavy coating 
| of nickel plating on copper. Its peculiar shape gives 
|} it almost the same stiffness as an encastré flat spring, 
| but it has the advantage that the ends can approach 
| slightly as the spring is deflected. 
| The diaphragm itself consists of two Duralumin plates 
| used in order to keep down the inertia of the diaphragm, 
| which might cause trouble if the meter were subjected 
| to severe shocks in transit—between which is a flexible 
| sheet of a special fabric, which is said to be unaffected 
by water, and which exerts no controlling effect on the 
diaphragm. In the pipe which connects the two sides 
of the diaphragm box to the Pitot tubes are two horizontal 
coils which are normally full of water. They are of such 





C 


Fig 5.-PEN MECHANISM 


condenser coils and three-way cock with Pitot tubes; | 


Fig. 3 is a section of the diaphragm box and spring; | 


Fig. 4 is a diagram of the linkwork ; and Fig. 5 mechanism 
for operating the pen arm. Mr. E. P. Gabbott, the in- 
ventor of the apparatus, explains the action of the link- 
work and the relationship between the velocity head— 
as measured by the deflection of the diaphragm—and 
the pressure as follows :— 


Let H = the velocity head (proportional to the move- 
ment of the diaphragm). 
Let d = density of steam. 
Let » = velocity of steam. 
Let A = area of the pipe. 
Then H = k, v?/g feet of steam of density d. 
= k, v? d/g feet of water. 
= k,v* d, where k, is a constant, 


om N/T9 


of flow = A.v.d. 


seas as 
o2 A 
= A / >" 


= Constant x J diaphragm movement x density. 


Hence 


But rate 





a length that when the diaphragm moves from zero 
| to full load position the displacement of water does not 
|empty the coils; thus no difference of level is caused, 
| and the pressure difference at the diaphragm is the same 
| as at the Pitot tubes. The coils are rapidly filled up again 
| by condensation, and the inventor says that no difficulty 

is experienced in this respect even with superheated steam. 

When the meter is used for superheated steam the same 

| formula holds, but the movements of the main link O A 
| represent the density of saturated steam at the same 
| pressure, and the meter thus reads high. The proportional 
| decrease of density for a given superheat is the same withn 
| L per cent. or 2 per cent. for a wide range of pressures ; 
hence the meters are adjusted for use with saturated steam, 
| and, if required for use with superheated steam, a special 
| chart is used. 
ak special double cock is provided on top of the diaphragm 
| box, by means of which the meter may be isolated from 
| the steam pipe and the two sides of the diaphragm put 
| into communication, so that the pen falls to zero. In 
| this way the user may satisfy himself at any time that the 
| meter is working correctly. 

The makers are the Curnon Steam Meter Company, 
5, John Dalton-street, Manchester. 
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RAILWAY MATTERS. 


Tae Board of Trade has recently confirmed the under- 
ioned Order made by the Light Railway Commis- 
cioners Southend-on-Sea Light Railways (Extensions) 
Order, 1912, authorising the construction of a light 
railway in the borough of Southend-on-Sea, in the county 
of Essex, in extension of the light railways authorised 
by the Southend-on-Sea and District Light Railways 
Orders, 1899 to 1909, and amending those Orders, and 
for other purposes, 

We learn that tiw electrification of the Melbourne 
Suburban Railways has been decided upon, and that the 
work will be put in hand almost immediately—indeed, 
the Agent-General for Victoria is now inviting tenders 
for much of the requisite plant. There will be, at first, 





ment 


an aggregate length of 300 miles of single track and a | 


NOTES AND MEMORANDA. 


Accorpi1NnG to the Telephone Engineer glass poles are 
|now being manufactured for telegraph and telephone 
work, The glass is strengthened by interlacing and 
intertwining it with strong wire threads. It is asserted 
that the glass poles show their superiority over wooden 
| ones by reason of their resistance to the ravages of insects 
| in tropical countries and against the climatic influence 

of rain, snow and sleet in other countries, 





THE manufacture of building stone from blast furnace 
slag, states the Chemical Trades Journal, is an industry 
of considerable importance in Germany. The process is 
not patented, and is very simple in details. The slag is 


granulated by the addition of hot water, and after being 
| thoroughly mixed with the required amount of lime, 


cenerating station with an output of 60,000 kw. will be | 


required. No decision has been reached as to whether 
single-phase or continuous current shall be used, and 
either system may be submitted for consideration. 
eenerators are to be driven by turbines and the units may 
he either 10,000 or 20,000 kw. 


Tue Russian Ministry of Ways of Communication has 
proposed spending £3,134,400 for locomotives and cars 
for the Amur Railway. 
Council of Ministers. It includes as necessary stock 
245 locomotives—of which 38 are for passenger trains 


The | 


is allowed to stand for an hour before being put through 
the press. After being pressed the stones are stacked in 
the open air for about three weeks, according to the 
weather, and are then ready for use. 


Scrap brass, consisting of borings, turnings, wire, gauze 


| and other material in thin sheets, is as a rule made with 


The estimate is now before the | 


and 207 for freight trains—376 passenger cars and 6569 | 


freight cars. Although these quantities are put in the 
estimate it is proposed to use them only as they may be 
required ; that is, as the various sections of the line are 
opened for traffic. The Minister of Ways of Communi- 
cation desires authority to order now 200 locomotives, 
the cost of which should appear in the estimates of 1913. 


A PRELIMINARY return shows that at the end of last 
year there were open for traffic in the United Kingdom 
23,396 miles of railway track, of which 10,293 miles were 
of single track. During the year the passengers carried 
numbered : First - class, 30,162,000; second - class, 
25,573,000; third-class, 1,270,511,000; a total of 
1,326,246,000. There were 780,000 season ticket holders. 
The quantity of minerals and merchandise carried was 
523,556,000 tons; the gross receipts from passenger 
traftie were £53,933,000 ; from goods traftic, £63,273,000 ; 
and from steamer services and other services, £10,010,000 ; 
making a total of £127,216,000 ; against which there were 
working expenses of £78,566,000. 

In an article on shop practice of the New Orleans Com- 
pany, which appears in the Electric Railway Journal for 
April 6th, it is stated that all new commutators are slotted 
to a depth of from }in. to gin. and the slots are then filled 
with plaster of paris mixed with shellac. Before the 
application of this mixture the copper of the commutator 
is heated with a blow torch. The mixture is smeared on 
with a putty knife and allowed to cool. It is stated that 
this practice, while avoiding too frequent re-slotting of 
the motor, keeps the carbon dust from packing between 
the bars, thus saving the possibility of short circuits. 
The work of slotting commutators is done with a special 
tool, which will work on any size or type of railway motor 
commutator such as would be used by city or inter-urban 
roads. It is operated by a flexible shaft driven by a belt 
or by an individual motor. Twenty bars can be slotted 
without turning the armature. 


AccOoRDING to the Times a Bill has been introduced 
into the French Chamber of Deputies to authorise a loan 
of about £6,000,000 for various railway and harbour 
improvements in French West Africa. This sum includes 
£400,000 for Dakar and Conakry harbours and surveying 
operations in connection with the extension of the Ivory 
Coast Railway, £1,000,000 for the completion of the 
Thiés-Kayes Railway, £620,000 for the construction of a 
line from Bamako to Bougouni, £1,000,000 for the exten- 
sion of the Guinée Railway from Kanka towards Beyla, 
£1,760,000 for the extension of the Ivory Coast Railway 
from Bonaké in the direction of Comoé, with a branch 
from Dimbokro towards Daloa, and £1,340,000 for the 
extension of the Dahomey line from Savé through Parakou 
in the direction of Djougou, and of the Grand-Popo line 
in the direction of Lokossa. The construction of a line 
from Porto-Novo to Cotonou is included. 


A PETROL-DRIVEN railway car employed on the Nevada 
Copper Belt Railway measures 55ft. overall, and will 
accommodate comfortably seventy passengers. The seats 
are wide enough to seat three passengers without crowd- 
ing and still to leave an 18}in. aisle, the width of the car 
being 10ft. 3in. The car was given a severe test while 
heing run from the shops of the builder at West Berkley, 
Cal., to Mason, Nev., a distance of 337 miles. It travelled 
over the lines of the Southern Pacific Railroad and had to 
make a long climb of 69 miles east of Sacramento, Cal., 
with grades of 2 to 3 per cent. It accomplished this 
satisfactorily, and on the grades attained a speed of 15 to 
20 miles an hour with the third gear. On the descent, 
however, the officials of the Southern Pacific ordered a 
freight engine to pilot it down to Truckee in order to 
avoid risk. From this point to Sparks, Nev., the run was 
made in fast time, the car frequently attaining a speed as 
high as 55 miles an hour. 


Some particulars are given in the Railway News con- 
cerning railway progress in Chili. The Paloma to San 
Marcos Railway (Chili) has been completed, and work 
on the Choapa to Salamanca Railway has been temporarily 
suspended. On the Copiapo and Lagunas Railway rails 
have been laid for a distance of 174 kiloms., and a complete 


survey of the Serena to Copiapo Railway and the staking | 
| conditions are favourable to the production of water 


of the line for a distance of 300 kiloms. have been made, 
while the Vallenar and Algarrobal Railway comprised in 


the same system will soon be completed. Construction | 
| velocities of impact, are to be regarded as possible. 


work on the San Bernardo to Volcan Railway is actively 
progressing, some variation having been made in the line 
at the point where it crosses the Yeso River. 


has been built, and the fiscal wharf at the same port 
will soon be complete. On the Rancugua to Donihue 
Railway the rails have been laid for a distance of about 
9 kiloms., and on the Alcones to Pichilemu Railway the 
work of construction is slowly progressing, while the 
Curico to Hualane Railway is practically completed. 


On the | 
Melipilla to San Antonio Railway the station at Esmeralda 
or drains opening on its sheltered face. 


| cars, and aeroplanes was obvious. 





too much waste or even burned away in the ordinary 
process of melting. A writer on this subject states that 
in order to prevent a large surface from being exposed to 
the air, and thus producing excessive oxidation, gauze, 
wire, and very thin sheets should be beaten or rolled into 
the most compact lumps possible. Borings will melt 
down alone, although it is better to melt a quantity of 
ordinary scrap and add the final divided metal in moderate 
quantities to the molten metal in the crucible. - Very 
fine material, however, must invariably be plunged into 
a bath of molten metal. Otherwise little but ash will be 
produced. As scrap such material has much less value 
than melted down. 

A NEW process of wood seasoning, which is said to be 
working in France, is given in an American Consular 
report. The process is given as follows :—A large tank is 
filled with a solution containing 5 per cent. of resin, 10 per 
cent. of borax, with just a trace of carbonate of soda. 
At the bottom of the tank is a large lead-plate connected 
to the positive pole of a dynamo. Upon this plate the 
timber is stacked until the tank is full. Then another 
plate is superimposed upon the timber and connected 
with the other pole of the dynamo—the negative pole. 
The result is that when the current is turned on it passes 
through the stack of wood, from plate to plate, and in 
its passage it is said that the sap is driven out and the 
resin and borax takes its place, being deposited in the 
cells and interstices. After this operation is completed 
the timber is taken out and dried. It is then ready for 
use. The result, it is claimed, is highly satisfactory, for 
no matter how green the timber is before treatment, 
after treatment it is said to be completely seasoned. 


A LECTURE on “ Aluminium Alloys” was recently 
given by Dr. Rosenhain, of the National Physical Labora- 
tory, at a joint meeting of the Birmingham Metallurgical 
Society and other loval metallurgical societies. Pro- 
fessor Turner presided. The lecturer pointed out the 
importance of weight in materials of engineering construc- 
tion. In bridges beyond a certain size the principal 
load was the weight of the structure itself, and determined 
the limits of size to which single-span bridges could be 
pushed. Similar considerations applied to roofs. In 
the moving parts of machinery weight was an obstacle 
to high speeds, while the disadvantage in trucks, motor 
The use of light alloys 
raised some difficulties. In the early days undue expecta- 
tions of the power of aluminium gained currency. With 
the purer metais now available the corrosion of these 
alloys was not more than that of steel. The lecturer 
proceeded to deal with various aluminium alloys, and 
gave a description of recent researches. Certain of the 
alloys studied, he said, were extremely promising for 
engineering purposes. 

IN a paper on “* High-tension Porcelain Line Insulators,” 
read before the Manchester Section of the Institution of 
Electrical Engineers, Mr. J. Lustgarten said an insulator 
had to satisfy two main conditions. First, it must with- 
stand the mechanical stresses necessary to support the 


| conductor, and, secondly, it must withstand the electrical 








stresses necessary to insulate it. Additional requirements 
were :—(a). It should be able to resist atmospheric influ- 
ences in service; (6) it should not be easily broken by 
stone throwing, bullets, &c., nor in transport; and (c) 
its weight and cost should be as low as possible. The 
long spans which had come into use subjected the insulator 
to very great stresses owing to the following causes :-— 
(a) The weight of the wire coated with snow. and ice ; 
(6) wind pressure and extreme cold; and (c) the hori- 
zontal pull of the wire. The last stress was the most 
important, especially when the wire broke, while the 
stresses were exceptionally great at corners and dead 
ends. The insulator withstood a compression test best ; 
hence in the pin type the pin was threaded up into the 
head of the insulator, so that the porcelain was only in 
compression but not in shear. 


A PAPER by Professor Arnold Hartly Gibson, selected 
for printing in the “ Proceedings” of the Institution of 
Civil Engineers, deals with wave impact on engineering 
structures. The main conclusions to be drawn from the 
investigation described are that while, on the assumption 
of simple hydrostatic transmission of pressure, the effective 
internal pressure due to wave impact cannot exceed that 
exerted by wave impact on the sea face of a breakwater, 
the pressures produced, if the energy of the wave is devoted 


' to compression of air in the open joints, may amount 


to approximately twice this magnitude. . If, however, 
hammer, considerably greater internal pressures, up to 
some fifteen times the face pressure with very high 
The 
results suggest the desirability of providing a free outlet 
for such water as may percolate to the interior of a sea 
wall or breakwater, by means of a series of weep holes 
Such drains, 
preventing the accumulation of internal water, would 
be an effective guard against the production of internal 
pressures of sufficient magnitude to affect the stability 
of the structure, whether due to water hammer or to air 


MISCELLANEA. 


AccorviINnG to the twenty-ninth report of the Comp 
troller-General of Patents, considerable activity has been 
shown in the chemical industry in connection with the 
synthetic production of india-rubber and of ammonia, 
the catalytic reduction of unsaturated fats, oils and the 
like, and the production of vat dyes of the anthracene 
series. Chemical and fermentation processes for the ex- 
traction of fibre from flax, ramie and other plants, 
both for spinning and paper-making, are also worthy of 
note. 


AN article in a recent issue of the Electrical Review and 
Western Electrician deals with the application of electricity 
to quarrying, and several large installations are described. 
At one quarry the trucks carrying the stone to the crush- 
ing plant are electrically driven on a third-rail system, 
with individual control from a central tower. On the 
down gradients the motor connections are automatically 
changed so that the motor acts as a generator, and so limits 
the speed of the truck. At another quarry electrically 
driven drills have displaced compressed air drills. This 
type of drill consists of a 10 horse-power motor, belt- 
connected to a shaft working a walking beam, which alter- 
nately raises and lowers the bit of the drill. The drill 
bores a hole 6in. in diameter and 50ft. deep. Particulars 
of crushing machinery and the powers required are given. 








Last Monday evening Sir Oliver Lodge delivered at 
the Birmingham University the first of a series of technical 
lectures on wireless telegraphy. His first subject was 
“The Emission of Waves.” In the course of a general 
introduction, Sir Oliver said the whole world had recently 
had its attention called to the subject of wireless tele- 
graphy by one of those catastrophes which occurred from 
time to time—in this case eclipsing all the others. With- 
out wireless telegraphy we should have known very little, 
perhaps nothing, about the loss of the Titantic. It would 
have been one of those cases where a ship disappeared 
on the high seas, was heard of no more, and concerning 
the manner of whose loss there would be merely specula- 
tion. That was what happened in the southern seas in 
the case of the Waratah, about which uncertainty pre- 
vailed for months. The certainty we had about the 
Titanic was painful enough, but it seemed preferable 
to a mere condition of uncertainty. The persons rescued, 
though few, owed their safety, so to speak, to the achieve- 
ment of wireless telegraphy. 


WE hear that a Marconi radio-telegraph station is to 
be erected at Accra, a port on the Gulf of Guinea, about 
80 miles east of Cape Coast. The station will be equipped 
with a 5-kilowatt set driven by an oil engine, and will be 
capable normally of a sending wave 300m. in length, 
but it will also be capable of transmitting waves varying 
in length from 600m. to 900m. Five masts in all will 
be provided, the main mast being of the sectional type 
200ft. in height ; the remaining four masts will each be 
60ft. in height, and will be of the tubular steel type 
arranged symmetrically on the circumference of a circle, 
having the main mast for its centre. The main aerial 








compression, 





will be of the umbrella type, and the second will be a 
twin type aerial. The prime mover will be a 5 horse- 
power oil engine, and to this will be direct coupled a 
3-kilowatt continuous-current dynamo, having a pressure 
regulation suitable to enable it to be used to charge the 
accumulator battery of 64 cells. The motor alternator 
will consist of a continuous-current motor, designed to 
run off the accumulator battery and to drive a disc dis- 
charger mounted on an extension of its shaft. The trans- 
former will be designed to afford a transformation ratio 
of either 300 to 10,000 or 300 to 5000, as desired. 


THE storage of calcium carbide packed in air-tight 
tins ‘holding only a few pounds is so free from danger 
that some people have forgotten, apparently, the havoc 
this substance can create when exposed to the action of 
air and water. In referring to some mishaps caused by 
this material in the hands of people ignorant of its character, 
a writer in the Jronmonger states that in one case a machin- 
ist, who had placed an open drum of carbide close to a 
brazing hearth where a blow-pipe was being used, dropped 
some rubber solution upon the mineral, and, a blaze 
resulting, the man actually tried to put it out by pouring 
water on the carbide instead of using sacking and sand. 
Carbide being sent out in sealed drums, some dealers 
resort to the easy but dangerous practice of removing the 
soldered-on lid by the flame of a blow-pipe. Recently 
when this method was adopted the flame penetrated the 
metal and ignited a small quantity of acetylene which 
had accumulated between the top of *-e drum and the 
contents, causing a violent explosion. Seeing that carbide 
ean be obtained from wholesale firms securely packed in 
tins, ranging from 1 lb. to 7lb., and that as much as 
25 lb. can be stored by merely notifying the local authority 
and adopting a few simple precautions, it is far safer 
for the average individual to order it in this way than to 
attempt to handle it in buik. 


THe American Vice-Consul at Burslem states that 
** interest in the use of substitutes for coal in firing pottery 
kilns has been aroused by the coal strike, which threw out 
of employment about 30,000 miners in the North Stafford- 
shire coalfields, and so handicapped most of the 220 
potteries in the federated borough of Stoke-on-Trent 
that 50,000 pottery workers lost employment. Owing 
to the proximity of the coalfields few pottery manufac- 
turers ever lay in a large stock of fuel. One large manu- 
facturer here, who has been experimenting with oil and 
other fuels, has succeeded in firing enamel kilns by a 
mixture of waste slack and a chemical compound, which 
is a trade secret. “Owing to the use of this valuable inven- 
tion the concern has been put to little inconvenience by 
the coal strike, and has kept 800 of its employés at work. 
The firm is also experimenting with a new method of 
firing biscuit ovens. For this purpose a mixture of best 
coal, marly slag, and a chemical compound is used. The 
marly slag, it is said, is usually rejected at the coal mines, 
owing to its lack of ordinary combustible qualities. Much 
has been said concerning the possible use of oil for firing 
potters’ ovens, but so far as can be ascertained few efforts 
in this direction have been made here. One of the oldest 
and most prominent manufacturers informs me that his 
firm is planning to use oil for its boilers in the future,” 
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Large and Small Experimental Tanks. 


In February, 1910, a paper was delivered before 
the North-East Coast Institution of Engineers and 
Shipbuilders, giving some particulars of a novel 
| form of hull, for which it was claimed that it produced 
| a higher propulsive coefficient than was obtained with 
a ship of the same dimensions and of ordinary ship- 
|shape form. The novelty consisted in two corruga- 
| tions below the water line extending for the greater 
| part of the vessel’s length. A supplementary paper 





‘at the mid position, or vertex of the swing as it has 
been called. The natural concomitant of that con- 
dition is a continually changing system of wave 
formation, and not even for an instant at the vertex 
is the series of waves proper to the instantaneous 
speed completely developed. 

It is axiomatic that resistance is composed of 
surface friction, eddy making and wave formation ; 
if, then, the system of waves be not allowed to steadily 
develop itself, the energy absorbed in maintaining it 
at a steady speed of advance cannot possibly be 
measured, and an E.H.P. curve deduced in such a 
manner must be erroneous. It is a wonder that such 
a method gives even a colourable imitation of the 
correct curvature of the E.H.P. curve. One speaker 
in the discussion explained, however, how this comes 
about. “A study of the resisted oscillations of a 
pendulum such as is used in the Caws meter showed 
that when resistances were relatively small and were 
assumed to vary from instant to instant as the square 
of the velocity, the change of versed sine in a single 
beat was almost exactly proportional to the cube of 
the maximum velocity attained in that beat. The 
Caws method determined the power from that change 
of versed sine and associated it with the maximum 
speed referred to. It therefore happened that so 
long as the resistance of the ship model obeyed a 
single definite law—such as variation in proportion 
to speed squared—the change of versed sine was 
approximately proportional to the power, and a 
curve of E.H.P. bore a resemblance to that of the 





I.H.P. of the ship at corresponding speeds.” When 


'it is considered that by this method surface friction 


was read last November on the same subject, in which | 
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further details were given, including the logs of 
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| wave making, and that the model is exceedingly 
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_of the design we have no desire to express an opinion, 
|the particulars given of the speed and power 
| of the corrugated ship being no guide in this matter, 
| because no accurate comparison is made with an 
ordinary ship of exactly similar proportions. Such 
|a comparison to be convincing should be made upon 
/a measured mile, with all the necessary attention 
| given to measurement of speed and power, condition 
| of bottom surface, dimensions and form of propellers, 
| effect of weather, &c. This the papers do not give. 

| What is of greater interest, however, to engineers 
|and shipbuilders is the fact that the author has had 
the temerity to make his second contribution a 
scathing condemnation of the method of experi- 
mental tank work so ably evolved by the elder 
Froude, and so uniformly adopted and successfully 
operated by leading naval architects ever since. The 
reason for this attack is the fact that models of the 
new ship had been tested in a Froude tank, and also 
in a small tank operated upon a totally different 
principle, and called the Caws tank, after its inventor, 
the late Frank Caws, of Sunderland. The results 
so obtained were not in agreement, and the author 
claims, with little reason apparently, that the per- 
formances of the actual ship corroborate the E.H.P. 
curve obtained from the Caws tank, and indicates 
inaccuracy in that given by the Froude tank. It 
should, perhaps, be mentioned that the Froude 
tank showed the corrugated ship to be slightly 
inferior to a similar ship of ordinary design from 
an E.H.P. point of view, while the author claims that 
the I.H.P. of the actual ships shows a large superiority 
for the new type. In replying to a discussion upon 
the paper, he charged his critics with “ practically 
neglecting the ship’s results in a feverish desire to 
vindicate the tank curves as given by the Froude 
system,” surely a wild declaration to make even by 
the exponent of a rival system. After fifty years of 
invaluable work embracing all kinds of forms and a 
large range of speeds, by many of the ablest investi- 
gators the world has seen, the Froude system needs 
no vindication, and we do not propose to controvert 
the many erroneous statements embodied in the 
papers, except that which claims superiority for the 
Caws tank and condemns that of Froude. The 
Caws tank is of small size, and in it models being 
tested are not run at a steady speed, but are sus- 
pended pendulum fashion, and allowed to swing 
at various velocities through the water; from the 
resistance measured at the vertex of the curve the 
power is obtained. By a strange inversion of reason- 
ing the author claims that by this method, both 
elements of speed and power being variable, a true 
record of these factors is obtained. More than one 
of his critics pointed out that such a conception is 
incomprehensible, since for a fixed speed, and a 
fixed displacement of a given model, the resistance 
must be constant, and that is the only reliable 
measure of the E.H.P. In the Caws tank the model 
starts from rest and is continually accelerating its 
speed for the first half of its swing, correspondingly 
decelerating it during the second half, and is never 
travelling at an uniform speed except for an instant 





| several voyages of the new ship. Upon the merits | 





small—one-ninety-sixth of full size in this case— 
that the effect of acceleration is ignored, and that in 
these small sizes surface tension and capillarity may 
cease to be negligible quantities, we have no hesita- 
tion in refusing to accept the evidence as in any 
way casting doubt on such work as has been done by 
Froude and his followers; the author of the attack 
is hoist with his own petard. During the discussion 
reference was made to an interesting investigation 
by Professor Peabody with a large self-propelled 
model of the United States revenue cutter Manning ; 
the model was 374ft. long, one-fifth of the actual 
ship’s dimensions, and there was also a model of the 
ship, 23}ft. in length, tested in the Washington tank, 
which it is hardly necessary to state is a Froude 
tank. The author of the paper said that there was 
a discrepancy of 15} per cent. between the E.H.P. 
deduced from the 37}ft. model and that deduced from 
the 23}ft. model in the Washington tank, but he 
omitted to state that the E.H.P. of the 37}ft. self- 
propelled model was in that case deduced from the 
observed shaft horse-power, allowances being made 
for wake and propeller efficiency. In the following 
season the 37}ft. model was towed over the measured 
distance about 160 times, all necessary precautions 
being taken to obtain accuracy, with the result that 
the experimental curve thus obtained, and that de- 
duced from the 234ft. model at Washington, did not 
differ more than might reasonably be charged to the 
differences in surface condition. This result is in 
accord with the classical experiment made by Froude 
when he measured the actual tow rope resistance 
of H.M.S. Greyhound to verify his original experi- 
ments. So far, then, as can be seen, there is little to 
be said in favour of the Caws method of experimenting, 
and certainly nothing to throw a shadow of doubt 
on Froude’s work, the limitations of which he him- 
self freely acknowledged. There is, however, another 
kind of small tank which is used somewhat similarly 
to the Froude tanks, and is, indeed, only a simpler 
form of that system, in which the model is towed by 
a falling weight ; the beginning of the run being a 
gradual acceleration of speed, and the end a gradual 
deceleration, the intermediate distance being covered 
at an uniform rate of advance. Herr Wellenkamp 
re-introduced this method a few years ago, but such 
a tank was in operation more than 150 years ago. 
Mr. Baker, of the new Bushey tank, read a descrip- 
tion of the small tank installed at the National 
Physical Laboratory ; it is there an adjunct of the 
main tank, and as such is probably excerising its 
proper function. The errors to which such small 
experimental plants are liable is considerable, and 
are partly due to the small size of the models ; there 
are inertia difficulties, surface friction and surface 
tension considerations and the influence of the sag 
of the towing cord, besides the large proportional 
effect of the changes in the friction of the towing 
apparatus. All these Mr. Baker applies corrections 
for, but perhaps the greatest difficulty with this 
kind of tank is that of keeping the model running on 
a straight course, and there seems to be no adequate 
provision at Bushey for this. A weighted cord, 
attached to the stern of the model, and running in the 
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direction of its motion, is a most ineffective method 
of applying the transverse force necessary to keep the 
model on a straight course, and unless some sort of 
guide is used to keep the deviation of the model from 
its true alignment within very narrow limits, there is 
likely to be error in the result. No model will tow in a 
straight line without guides,.the bow will go either 
to one side or the other impartially until equilibrium 
is set up between the resistance and towing forces, 
and then the model is towed with the centre line at 
a greater or less degree of obliquity to the direction 
of advance. Mr. Baker quotes the experiments of 
Mr. Bird, made a century and a-half ago, with a 
tank 30ft. long, in which a stretched wire was used as 
a guide for the models, no doubt from the tendency 
to tow obliquely which they exhibited. It is not, 
however, claimed for the small tank at Bushey that 
it possesses the qualities of the larger one, for com- 
parisons are given between models 3ft. and 4ft. 
long tested in the small tank, and one 15ft. long 
tested in the main tank, which show considerable 
discrepancies, and these, we suggest, are probably 
partly due to the fact that the models were not towed 
in perfect alignment. No correction seems to have 
been attempted for this feature. 

The work done in this small tank is of an explora- 
tory kind, and may be of great use in making 
broad comparisons for relatively high speeds, the 
final test being made in the larger tank, after a weed- 
ing out process has taken place in the smaller. For 
this purpose the small tank makes an appeal because 
it may serve to relieve a pressure of work in the larger. 
In principle it is essentially a Froude tank of a limited 
application, and as such is a quite different proposi- 
tion to the Caws tank so energetically advocated at 
Newcastle. One wonders how any naval architect 
who has studied Froude’s work in a disinterested way 
could ever commit himself to the statement that 
“it is possible and indeed probable that the Froude 
system of foretelling the resistance of ships has been 
the means of doing a great amount of mischief by 
damning many projects which the Caws system might 
have saved from annihilation.” It is, indeed, re- 
grettable that such sentiments should appear per- 
manently in the ‘“ Transactions” of a technical 
society, largely made use of by young students of 
engineering and naval architecture, where they 
undoubtedly may be “the means of doing a great 
deal of mischief.” 


Disasters and the Public. 


WHENEVER the public is smarting under a great 
calamity, be it of war or peace, on land or sea, it is 
not satisfied till it has singled out some individual 
or collection of ‘ndividuals with whom to saddle 
the blame. Of the wisdom of that course there can 
perhaps be little doubt; of the justice of it, much. 
The responsible body is in many, in very many cases, 
the public itself, and justice would require that the 
public should shoulder the blame. But such vague 
apportionment of censure would lead to no useful 
result, and, although abstractly unjust, it works best 
for the general welfare that some obvious, tangible 
body should suffer the sentence. If a railway acci- 
dent occurs because trains are travelling at excessive 
speeds, or warships collide in the course of manceuvres, 
we put the blame upon the railway company and the 
ship’s captains. But in the first case the company 
may reply, “ We are causing trains to travel at this 
pace to satisfy our clients,” and in the second, the 
captains plead, “ We perform these risky manceuvres 
in order that the country may not call upon us in 
vain in a time of stress.” It is the public and not 
the company that has brought about high speed on 
railways ; it is the country and not the commanders 
that has insisted on dangerous manceuvres. If 
we stop to think of these things we know that they 
are done at the risk of lives, but we know also that no 
nation can continue to progress that is not prepared 
to run such risks, for knowledge takes its toll in 
lives for the secrets it yields. 

We have no desire to divert the responsibility 
for the loss of the Titanic from those upon whom the 
boards of inquiry decide it should rest, but we do 
desire that the public should not act the part of a 
hypocrite and hold up its hands in pious horror 
that such things should be. Let it be honest at least, 
and whilst it selects a few representatives from its 
whole substance to suffer the punishment, admit 
that it, as a whole, is to blame. The owners of the 
Titanic have been censured for many things; for 
driving their ships too fast, for making them too big, 
for adopting a wrong construction, for providing 
insufficient boats, for taking a dangerous course, 
and so on. If we ask ourselves if there is amongst 
these a single thing which the company would wil- 
lingly have done of itself alone, what answer can we 


not worry their brains much in the pursuit of further 
approaches to perfection. They remain reasonably 
content with what they have got. But a crisis 
such as that through which the country has passed 
has an effect more enduring than the crisis. [ft 
stimulates inquiry and invention, and puts mental 
mechanism in motion which keeps going by its own 
momentum for some time. It may therefore he 
anticipated that improvements of various kinds wil] 
be suggested in the construction of motors of all 
kinds, such as oil engines, gas engines, gas generators, 
and though last, certainly not least, steam engines, 
Now, an examination of recent progress in steam 
plant shows that attention has been concentrated 
almost entirely on the use of steam, and very little 
that is new has been effected in its generation. he 
reason seems to be that the economical efflciency 
of steam plant has been for some years estimated by 
the weight of steam required to produce a_horse- 
power, not by the weight of coal. Thus we hear of 


to the companies’ profit to drive its ships fast and take 
a dangerous, but short, route. It is therefore blame- 
worthy. Quite so; but will the superficial person 
tell us what would happen to the company if it did 
not do these things. Is it not certain that it would 
lose the trade it now has? Is it not certain that the 
public would travel by a more enterprising line, 
and the Government send the mails by a 
quicker route ? How, then, can we hold the company 
responsible ? It has profited by meeting the wishes 
of the public ; had it not done so, it must soon have 
ceased altogether to exist. The absence of boats 
and the particular construction of the ship and her size 
are equally matters for which the public must be held 
responsible. In a vessel like the Titanic, which de- 
pends for her profit principally upon passengers, 
their comfort and well-being must be the first con- 
sideration. Now the passenger demands plenty 
of deck space, where he can find exercise and recrea- 
tion in fine weather, and ample covered-in places, 
where he can shelter in bad. Moreover, he wants | engines guaranteed to give an indicated horse-power 
gymnasiums, swimming baths, squash racquet courts, | for 10 lb. or 11 lb. of steam per hour; whereas not 
a nursery for his children, suites of apartments, and so | so long since the guarantee would be that an indicated 
on. Each one of these things is inimical to the carry- | horse-power should be had for 2 lb. of coal, let us say, 
ing of more boats. Boats and their gear occupy | per hour. There are no doubt many things to he 
much deck space already ; to treble them in number | said in favour of the modern system, yet it seems to 
must involve the loss of some of these things that | have diverted attention largely from the generation 
make ships desirable. If the boats are stowed on | of steam and the combustion of fuel, and concentrated 
deck, then the promenade has to be sacrificed. If a | it to a great extent on superheating. Even in boiler 
special position is found for them, some one or other | construction, setting and management, everything 
of the apartments that now attract passengers must | is held to be covered by high pressures and super- 
be given up. In a large measure, the same observa- | heating. So they are within certain limits no doubt. 
tions apply to the general structure of the ship. | But we have to keep in mind that superheating 
At the cost of much convenience a vessel might be | economies are not to be had for nothing; and that, 
made practically unsinkable. It might be divided | after all is said and written, it may be found that the 
into numerous cellular compartments, to which egress | millowner, for instance, might be able to run his mill 
and entrance were only to be found by passing over | with a less total money outlay for power than he 
bulkheads through which no doors were pierced. | does now, if he tried to get as near perfection in the 
That plan is followed in many battleships, but would | production of steam as he does in the use of it. After 
it be tolerated by the public in a passenger vessel ? | all, it would be better to get a saving of 10 per cent. 
Not for a moment. Acquaintance with safety brings | in his coal bill by making 10 lb. of steam per pound 
contempt of danger, and rather than the unsinkable, | of coal than it can possibly be to effect a like economy 
but uncomfortable, ship, the public would travel by the | by superheating his steam 300 deg. instead of 100 deg., 
sinkable but comfortable, one. It is not necessary to | and making 9.5 |b. of it per pound of coal instead of 
press the argument with regard to speed. Itistoo well|101b. We see that attention has once more been 
known that speed is sought after—senselessly sought | turned to this fact, with the result that the heating 
after—by the public for any argument to be necessary. | of feed water, among other matters, is receiving more 
We do not know yet with certainty what speed the | attention than it had for many years. Ia locomotives, 
Titanic was travelling, much less do we know that had | for example, it is gaining favour, and numbers of them 
she been going at half her speed the accident | are now being fitted, and that very successfully. 
would have been avoided, or that the damage would | It is not our purpose now to describe any system 
have been less fatal; but at whatever pace she was | in particular, but consider for a moment what are 





travelling we may be certain that the captain had 
to balance in his mind the safety of the ship and the 
satisfaction of the public. If he lost the one, he 
might wreck his vessel ; if he lost the other, he might 
wreck his company. The very people who are the 


through ice floes would be the first to complain if 
their mails were late, and mock at his timidity 
if he went slowly. We call railways, ships, and so on 
public services. It is, then, the public that is respon- 
sible for the way they are handled. 

A passenger ship is like a warship—it is a com- 
promise. The maximum amount of comfort and 
convenience cannot be attained with absolute 
safety ; sacrifice of one or the other or partially of 
both must be made. The probable outcome of the 
loss of the Titanic will be the carrying of more boats 
on all vessels. Those who have seen liners leaving 
harbour since the accident know how crowded their 
decks are with extra boats. The result will be much 
inconvenience to the passengers or the abandonment 
of certain luxuries. The boats in all probability will 
never be required, nor capable of being used, in the 
life-time of the vessels. On the other hand, if struc- 
tural alterations in the design of ships are recom- 
mended, then it may be argued that if the Titanic 
was the last word that could be said in the problem 
of making a ship attractive to passengers, it is 
hardly conceivable that any great change can be made 
that will not in some way detract from the excel- 
lence of existing arrangements. Let us suppose that 
another nation with ocean lines refuses to follow the 
recommendations made at our inquiry. What will 
be the result? In a short time, when the tragedy 
of the Titanic is little more than a shadow, British 
ships will be found uncomfortable and inconvenient, 
and the public will travel by those of the other nation. 
These are things that must be considered before any 
radical changes are enforced. 


Heating Feed Water at Sea. 


It is, of course, a truism to say that the coal strike 
turned particular attention to the economies possible 
in the generation and use of steam. But there is 
something more than a truism to be considered. 





make ? The superficial person will argue that it is 





When all goes well in trade makers of machinery do 


first to accuse him of foolhardiness in driving his ship | 


the ways in which boiler economies may be effected. 

Among the latest proposals comes the revival of 
Ebenezer Kemp’s use in 1888 of waste gases on board 
ship for raising the temperature of feed water, but 
with Mr. Kemp’s death the whole scheme was aban- 
doned, after much money had been spent on it. 
| A saving was secured, but—and the lesson is salutary 
—it was not worth the outlay. Practically nothing 
has been done since, save by Kirkaldy with his live 
steam heater, of which an enormous number has been 
fitted. But consideration is now being directed again 
to the use of waste flue gas at sea to heat feed water, 
as the paper read recently by Mr. Harold Yarrow at the 
Institution of Naval Architects shows. We wish at 
present to refer especially to work done by Professors 
Royds and Campbell, who have carried out some ex- 
periments at the Glasgow and West of Scotland 
Technical College to ascertain what can be effected in 
this direction. They have made these experiments 
the subject of a paper read before the North-East 
Coast Institution of Engineers and Shipbuilders 
on the 23rd of January. The authors, in_ brief, 
| propose working on the same lines as Dr. Nicolson, 
| driving the gas by the use of fans at high speed through 
a restricted calorimeter. In their experiment one 
tube, 6ft. long, inside diameter .994in. and outside 
1.242in., being put inside another 1.4Jin. inside 
diameter, effective heating surface being 1.56 square 
feet. 

Unfortunately, experiments made in a laboratory 
on a small scale have very little utility outside their 
own special limitations. The conditions ina fire-room 
at sea are quite unlike those to be had in the technical 
colleges ; but such as they were, they did not pro- 
mise much. The temperature of the flue gas is, 
it is true, high ; but it cannot be reduced and still 
leave sufficient draught, so that the feed-water 
heater and fans must go together. Again, corrosion 
is very apt to take place at sea, and we have to keep 
in mind that small heating pipes are liable to choke 
up with salt and deposit. A mistake constantly 
made by landsmen is that when a surface condenser 
is used deposit troubles have no existence; but 
the sea-going engineer knows that there are such 
things as leaking condensers and auxiliary feed drawn 
from the sea. The attempt to get over the difficulty 
lies in pumping the feed water at a high velocity 
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through the tubes; but this means the expenditure 
of a good deal of power, which deducts from the gain 
secured by heating the feed water. On the other 
hand, however, the efficiency of the boiler heating 
surface is no doubt improved, the effect, for reasons 
well understood, being to require less forcing of the 
fires and lower furnace temperatures. The condi- 
tions are very complicated, and it does not appear 
to be likely that any experiment can be satisfactory 
in a structure that is not made on a reasonable scale, 
as, say, with a three-furnace boiler of at least 500 
indicated horse-power, over a couple of long voyages. 
It is probable that quite as much would be gained 
in the end by putting twisted hoop iron baffles in 
the flues—a well-known and useful device, which 
has the merit of needing practically no capital outlay. 
The saving effected by the experiment under con- 
sideration promised, after all, only about 8 per cent., 
which seems hardly worth having when we consider 
that a good deal of power would be needed to work 
the fans, and that weight would be added in the 
stokeholds, and also first cost. As to the use of 
feed-water heaters with water-tube boilers, our 
readers who have not done so already ought to lose 
no time in mastering the contents of the excellent 
paper read by Mr. Harold Yarrow before the Insti- 
tution of Naval Architects during its recent meetings, 
and fully reported, with the discussion which followed 
it, in our issue for April 5th, 1912. It will be seen 
that this type of boiler lends itself admirably to both 
superheating and feed-water heating. 

On land the conditions are so different that there 
is no difficulty in raising the temperature of the 
feed water above that in the boiler by means of the 
heat in the waste gas. Green’s economiser will do 
this; and the whole system of scraping and cleaning 
is so simple and efficient that very little is left for 
improvement. It is possible, however, that some- 
thing would be gained if the feed water were raised 
to a still higher temperature than any that has yet 
been tried. The only changes necessary would be those 
making for safety under the higher pressure of the feed 
—as, say, 3501b. absolute and 430 deg. Fah.—to 
be pumped into the steam space, the working boiler 
pressure being 165 1b. absolute. The effect would 
be to dry the steam. 

There is reason to believe that a good deal might 
be gained in a great many cases by paying more atten- 
tion to making the boiler and the furnaces and fuel 
suit each other than is done now. Almost the only 
modifications we meet with are to be found in the 
grate bars, whether the coal is best Welsh or poor 
Midland or North Country. We have directed 
attention before now to the elaborate and costly 
trials which have been made by the Governments 
of States in America, and the practical results that 
have been secured. It is noteworthy that these 
almost always favoured the old-fashioned chain 
grate, which never was popular here because it will 
not work in with the Lancashire boiler. Large num- 
hers of our readers may take our word for it, that to call 
in the engineers of the boiler insurance companies 
for consultation as to the setting of their boilers 
more frequently, and to take their advice, would be 
a most paying speculation. How can this be doubted 
when we find in the same district, and with, so far as 
can be learned, the same coal, we have at one end of 
the scale an evaporation of 10.5 1b. of water and at 
the other 6 lb. per pound of fuel put into the furnace ? 
A good gas engine and suction gas producer will give 
a horse-power for 0.9 1b. of coal per hour, and it 
is claimed that this is more than a steam engine will 
do. Butitisnot. Steam engines can be had develop- 
ing a horse-power for 9 lb. of steam per horse per hour 
and boilers can be had with economisers which will 
give 10.5 lb. of steam per pound of coal, leaving the 
balance slightly in favour of the steam plant. The 
gas engine plant can only rival the steam plant 
by taking care to secure maximum economy all round. 
This is at least equally true of steam plant, but it is 
by no means always put in practice. 
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Electric Cranes: Their Design, Construction and 
Management. By B. H. H. Broughton. London: 
The “ Electrician ’’ Printing and Publishing Com- 
pany. 

In the first place, it may be said that the author has 

evidently done his best to present a very complete 

treatise on the subject of electric cranes, for the volume 
contains over 800 pages, to say nothing of drawings 
which appear on separate sheets. Secondly, it should 
be stated that the author is an engineer who has spent 
some time in an electric crane builders’ works, so 
that it may be taken that much of what he has to 
say is based on practical experience. 

Mr. Broughton’s line of procedure is simple, for 








the first half of the book is devoted to matters common 
to all cranes. Then there is a section which gives 
the reader a general idea of the arrangement of the 
principal types of cranes and paves the way for the 
more detailed considerations entered into in the 
following section. Next, Mr. Broughton deals with 
the mechanisms necessary for imparting the various 
motions, and following this simple calculations are 
given relating to the design of crane mechanisms. 
Many typical cranes and crane installations are 
then described, and then we have a chapter on 
‘* Specifications,” which should prove helpful to 
makers, to consulting engineers and to crane users. 
Lastly, there is a section on ‘‘ Properties of Sections 
and of Electrical Conductors,’’ wherein some useful 
tables are included. 

We do not doubt that designers of electric cranes 
will find that Mr. Broughton’s book will assist them 
in their work, and particularly in view of the fact that 
he has been collecting data on the subject for over 
ten years. It appears from the preface, however, 
that it was not until 1906 that the idea of putting 
these notes into a book originated. Various unfore- 
seen difficulties have retarded the publication of the 
book, but the author points out that whilst 
these have enabled other writers to be first in the 
field, opportunities have been provided for incor- 
porating particulars of several new types of machines 
which have just become available. 

One notable feature of the book is that the illus- 
trations are very clear, and particularly the diagrams 
of electrical connections. This is a desirable feature 
when it is remembered that crane designers and users 
are not always over well versed in electrical matters, 
and are therefore liable to get confused with a mass 
of intricate wiring diagrams. It is not to be supposed, 
however, that Mr. Broughton provides his readers 
with a lot of elementary information on electrical 
questions. On the contrary, the reader is supposed 
to have mastered the fundamental principles of the 
subject and to have had some practical experience 
in electrical work besides. 

It is satisfactory to find that crane motors have 
received ample attention and that all the points 
peculiar to various types of motor are considered. 
Attention is directed to the significant fact that 
during the last few years enormous progress has 
been made in the development of the single-phase 
commutator motor for traction purposes, and that 
there is no reason why such motors should not be used 
on cranes if a single-phase supply is available. But 
the author seems to have overlooked the fact that 
polyphase commutator motors are now in existence. 
It is true that this type of machine is seldom met 
with in this country, but as it appears to be gaining 
prominence in other parts, something might have 
been said as to its suitability for driving cranes. 

Perhaps the most praiseworthy feature of the book 
is the practical lines on which it is written. Through- 
out the volume, Mr. Broughton seems to have made 
a determined effort to avoid considerations which 
are only of theoretical interest, and has avoided 
long discussions on branches of engineering which 
have already received adequate treatment in books 
on electro-technics, mechanics, machine design, and 
so forth. In this respect, Mr. Broughton has set an 
example which might be followed with advantage 
by a great number of technical writers, and par- 
ticularly those who set out to write books on design. 
Generally speaking, such works may be divided into 
two classes—i.e., books largely composed of descrip- 
tions of the manufactures of various firms, and those 
devoted to exercises in mathematics. The fault 
lies in the fact that books on design are seldom written 
by genuine designers. 

The examples of specifications given towards the 
end of the book should prove of considerable value 
to consulting engineers and others who have to enter 
into negotiations with manufacturers for the supply 
of electric cranes, for they show clearly what the 
crane builder wants to know. A typical specifica- 
tion for a 100-ton double trolley ladle crane shows 
clearly how the information required by the builder 
should be given by the purchaser or his engineer. 
Similiarly, we have purchasers’ and makers’ speci- 
fications for a storage battery. 

In this book, which is the first of two volumes, 
forming a complete treatise on lifting machinery, 
Mr. Broughton deals with his important subject 
from every standpoint, and has covered the ground 
so completely with scale drawings, curves, tables 
and explanatory text, as to make the work of great 
service. We may go so far as to say that the book 
is an excellent production, and we feel sure that it 
will be welcomed by many engineers interested in 
electric cranes. 


SHORT NOTICES. 


Emery and the Emery Industry. By A. Haenig. Trans- 
lated from the German by Chas. Salter. London: Scott, 
Greenwood and Son, 8, Broadway, Ludgate, E.C. 1912. 
Price 5s.-net.—This book, which just fills 100 pages, is 
divided into three chapters. The first of these is devoted 
to abrasive materials. It is divided into two parts, 
the first of which deals with natural abrasive materials. 
These are, in their turn, divided into three categories :— 
(1) The purely siliceous materials, consisting of pure silica, 
from any other compounds ; this class comprising (a) free 
ordinary quartz gangue crushed and pulverised, (6) quartz 
sands, (c) sandstone, (d) siliceous earths, (e) millstone, 








and (f) Tripoli, a kind of Kieselgahr. (2) The mixed 
siliceous abrasives, consisting of silicates in admixture 
with various bases, the chief members of this group being 
(a) pumice stone, (b) almadin, or ferrous oxide granite. 
(3) Aluminous abrasives, the active constituent of which is 
pure alumina ; the chief representatives of this group are 
(a) emery, and (6) corundum. These two substances 
are discussed, and their nature, occurrence, &c., explained. 
The second part of Chapter I. treats ot artificial abrasives, 
such as (a) carborundum, of which the preparation is 
discussed at some length, and (l) crushed steel. Chapter 
II. is devoted to the manufacture, characteristics and uses 
of emery discs, while Chapter III. contains illustrated 
descriptions of various grinding machines. 


Reinforced Concrete Design. By Oscar Faber and P. G. 
Bowie. London: Edward Arnold. Price 12s. 6d. net.— 
In this volume we have what we believe is a thoroughly 
conscientious treatment of the subject of reinforced con- 
crete.. In comparison with certain other works on the 
same matter, it is distinguished by its rigorous exclusion 
of all reference to any particular patented system of rein- 
forcement. The writers assume throughout their work 
that ordinary commercial sections are being used, and, as a 
consequence, we are relieved of all suspicion as to an axe 
being ground. In other respects the book is equally 
noteworthy. The treatment is throughout singularly 
clear, and in many parts distinctly novel. The authors 
are experts on the subject, and are not afraid to publish 
their expert knowledge. A good feature of the book lies 
in the fact that much of the heavy mathematical part 
has been relegated to a series of appendices. The chapters 
on “Specifications,” ‘‘The Specialist Engineer,” and 
‘* The Contractor ”’ strike us as being illuminating and help- 
ful. The book should be useful not only to students, 
for whom there are already in existence a bewildering 
variety of text-books on reinforced concrete design, 
but more particularly to all engineers and architects 
who require a scientific treatise on the subject. 


The Precise Calculation of Pipe Drain and Sewer Dimen- 
sions for Use in Water Supply, Drainage, &c. By C. E. 
Housden. London: Longmans, Green and Co., 39, 
Paternoster-row. 1912. Price 2s. 6d. net.—This is 
divided into four chapters, eight sets of tables, and six 
appendices. There are three full-page plates and numerous 
other drawings. The first chapter discusses the tables, 
the second drains and sewers, the third permissible 
velocities, while the last contains working examples. 
It is explained in the preface that the work aims at pro- 
viding and explaining the use of a short series of hydraulic 
tables (based on a careful comparison of all available 
coefficients), and some good drain and sewer designs, 
to which the tables apply, so that anyone interested can, 
by adopting any desired coefficient, rapidly ascertain 
correctly the safe minimum dimensions, and therefore 
the lowest reliable cost of pipes, drains, and sewers. 
The explanations are clear, and the worked-out examples 
may be readily followed. 


The Mercantile Year Book and Directory of Exporters. 
London: Walter Lindley, Jones and Brothers, 16, St. 
Helen’s-place, E.C.—The twenty-sixth annual issue of 
this useful book has reached us. The revision of all its 
sections, we are told, has been as rigorous as ever, whilst 
no pains have been spared to render the information 
as full and complete as possible. Over 1100 new names 
have been added to the list of oversea buyers in the second 
part of the book, which now extends to 216 pages and 
gives the names of a vast number of importers in 930 
business centres throughout the world. The total number 
of pages in this new edition is 682, an increase of 34 pages 
as compared with the previous edition. 
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S.W. 

Elements of Hydrostatics. By G. W. Parker. London : 
Longmans, Green and Co., 39, Paternoster-row. Price 
2s. 6d. 

Glasgow Shipping Who's Who. 1912. Liverpool: 
The Journal of Commerce Office, 7 and 9, Victoria-street. 
Price 1s. 

The Elements of Structures. By G. A. Hool. London: 
Hill Publishing Company, Limited, 6, Bouverie-street, 
E.C. Price 7s. 6d. net. 

The Engineering Index Annual for 1911. Twenty- 
eight year. London: The Engineering Magazine, 52, 
Long-acre, W.C. Price 10s. 

The Laws of Supply and Demand. By G. B. Dibblee. 
London: A. Constable and Co., Limited, 10, Orange- 
street, W.C. Price 7s. 6d. net. 

Pattern Making. By J. G. Horner. Fourth edition. 
London: Crosby Lekwood and Son, 7, Stationers’ Hall- 
eourt, E.C. Price 7s. 6d. net. 


Practical Gyrostatic Balancing. By Herbert Chatley. 
London: The Technical Publishing Company, Limited, 
55 and 56, Chancery-lane. Price 2s. net. 


The Mechanics of Heating and Ventilating. By Konrad 
Meirr. London: Hill Publishing Company, Limited, 
6, Bouverie-street, E.C. Price 21s. net. 


Suspension Bridges and Cantilevers. By D. B. Stein- 
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STERN FRAME AND BRACKETS OF THE 
CUNARD LINER AQUITANIA. 


ALTHOUGH little has been said about it, it is common 
knowledge that the Cunard Line is having a mammoth 


steamship built, for its Transatlantic service by John | the weight of the rudder being taken on bearing washers 
on the face of the gudgeon. 


Brown and Co., Limited, of Clydebank. The first keel 














a nut coming off the bolt is not lost. 





quality as naval gun jackets. 
pintle. It is 5ft. 10in. in length and 18}in. diameter 











Approximate Weight of Casting....48 Tons 
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THE STERN FRAME LOADED ON THE RAILWAY TRUCK 


plate of this vessel, which will be known as the Aqui- 
tania, was laid on June Sth of last year, and, although 
official figures have not yet been published, it may be 
accepted that she will have a length of rather more than 
900ft., and will be some ]0ft. orso longer than the Impera- 
tor, now being built in the Vulkan yards at Hamburg for the 
Hamburg-America Line, and that she will be of approxi- 
mately 50,000 tons displacement. Early last year the work 
of manufacturing the cast steel stern frame, main and 
smaller brackets, and the rudder of this new steamship 
was entrusted to the Darlington Forge Company, Limited, 
the same firm which, it will be remembered, was responsible 
for the stern frames, brackets, and rudders, not only of the 
Lusitania and Mauretania, but also of the White Star 
steamships Olympic and Titanic. The castings for the 
Aguitania have just been completed, and the stern frame 
and brackets are shown in the engravings given on page | 
469, and in the drawings on this page. 

The stern frame is of special quality Siemens-Martin 
mild steel, and of hollow or “dish” section. Its extreme | 
length, fore and aft, is 44ft., its extreme height 42ft., 
and its extreme width 12ft. 6in. There are no scarphs, 
as in the case of the Olympic and Titanic—see THE 
ENGINEER of December 17th, 1909. The forward brackets 
have centres of shafts 57ft., and diameter of bosses 4ft. 3in., 
whilst the after brackets have centres of shafts 20ft. and 
diameter of bosses 4ft. 3in. The weight of the stern frame 
and brackets is 130 tons, of which 50 tons is represented | 
by the main piece of the stern frame—which was cast | 
in one piece—33 tons by the after brackets, and 35 tons 
by the forward brackets. Four propellers are arranged | 
for, two to be carried by the after brackets, which are 
connected with the foremost end of the stern frame | 
casting. and the other two being arranged 86ft. further 
forward and supported in similar brackets. The after 
boss arms are also of mild cast steel of hollow section. 
Particular attention was paid to the angle of these boss 
arms, in order to insure the easiest flow of stream lines | 
to the turbine propeller, so that it might rotate in solid | 
water. They are connected to a centre plate on the | 
foremost end of the stern post by strong deep flanges, | 
and 86ft. forward of this boss there is another similar set of | 
brackets, as previously explained. 

In casting the main piece of the stern frame, about 75 | 
tons of molten metal were required, and as now finished | 
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taper in the rudder gudgeon, so that it may be tightened 
up in the gudgeon when required. 


removal of the nut, the pintle ean be lowered into a 
cavity in the blade immediately below, and drawn out 
through special doors, each 4ft. 3in. by lft. 9%in., formed 


The pintle is so 
arranged that it may be readily unshipped. _ Upon the 


bolts are screwed up on the bottom, so that in the event of | and the only alternative was to convey them to Middles. 


The top section of | brough to be shipped from there by special steamer to 
the rudder is of steel forged from a special ingot of the same | Clydebank. 
There is only one rudder | 


Taking advantage of the lull in ordinary traffic, the 
railway portion of the journey was successfully perforied 
on Sunday last, April 28th. The main piece of the stern 


The pintle is fitted with a | frame formed a very unsymmetrical load, and its position 


on the wagon required very careful handling. The ** we) » 
of the wagon, 25ft. in length, was built up with tim))op 
baulks, and the load was secured by chains and shack!es, 
whilst 8-ton steel ingots formed counter-balancing weiy};ts 
on the gudgeon side of the casting. A maximum speed 
of about six miles per hour was observed, and all tratiic 
on the adjoining lines was meanwhile suspended, whilst 
a temporary programme involving alterations in the exist. 
ing passenger and goods service was introduced to adit 
of the safe transit of the load. Two of the North-East:r), 
Railway Company’s 25-ton steam breakdown craies 
accompanied the train, and these were brought into requi- 
sition for adjusting the main piece of the stern fraine 
to permit of its passage into the sidings leading to Richard 
sons, Westgarth and Co.’s shear legs at Middlesbroug)). 

The loading of the castings was performed by Mr, 
R. Kirkby, representing the Darlington Forge Company, 
and supervised on behalf of the North-Eastern Railway 
Company by Inspector R. H. Layton, of Darlington, 
who also had charge of the special arrangements, which 
had been made by Mr. H. Sinclair, the North-Eastern 
Railway Company’s district superintendent at Darlington, 
for the transit of these somewhat exceptional consigi 
ments, 








FOUR MONTHS’ CLYDE SHIPBUILDING. 


As recorded in the course of the article, “* Three Montlis 
Clyde Shipbuilding,” on page 352 of our impression for 
April 5th, the output of new shipping on the Clyde for 
the first quarter of this year constituted a very decided 
record. The aggregate figures for the period were 
56 vessels of 135,100 tons, as compared with 128,530 tons 
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Forward Shaft Brackets 
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After Shaft Brackets. 
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DETAILS OF THE PROPELLER SHAFT BRACKETS 


in the rudder blade, one at either side. The total weight 
of the rudder is about 70 tons, whilst the extreme breadth 
of the blade is 28ft. and the diameter of the rudder stock is 
25in. 

Although the main piece of the stern frame was loaded, 
as shown above, upon a railway trolley wagon having a 
rated capacity of 54 tons, its dimensions were of such 
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DETAILS OF MAIN PORTION OF STERN FRAME 


its weight is 50 tons. The making of the mould in which 
the stern frame was cast represented two months’ work, 
and the completion of the finished castings five months 
more—seven months in all. The rudder frame, which 
has not yet left Darlington, is of the balanced type, of 
solid cast steel, built in three sections, coupled together 
with bolts varying from 2]in. to 34in. diameter, These 


size as seriously to exceed the railway load gauge, the 
“wing ’’ of the frame overlapping the wagon side by 
10ft. 10in., whilst the overhang on the abutment side 
was 5ft. 6in. The total width was 15ft. 2in., and the 
distance from rail level to the top of the load was 
13ft. 6in. It was therefore quite impracticable to trans- 
port the castings from Darlington to Glasgow by rail, 





in 1906, which was the next highest output for the corre- 
sponding period. The returns for April, while not forming 
a record for that particular month, are well above the 
average, and constitute an addition to the quarter's out- 
put of 56,200 tons, bringing up the four months’ total to 
191,300 tons. Hitherto the record for the four months’ 
output has been held by the year 1907, during which 98 
vessels of 180,150 tons were launched on the Clyde. This 
year, however, the total for the period consists of 84 
vessels of 191,300 tons, a decrease in vessels of 14, but an 
increase in measurement of 11,150 tons. From this it 
will readily be seen that the average size of the vessels 
launched this year is much higher than those of the first 
four months of 1907, and the average, moreover, has not 
been inflated by any items of very exceptional size. 
The bulk of the tonnage output for April was composed of 
better-class cargo steamers, as many as ten of which 
were over 3000 tons, but a number of vessels, noteworthy 
on other grounds than mere size, were contributory items. 
William Beardmore and Co., Dalmuir, launched the pro- 
tected cruiser Dublin, of 5500 tons, for the British Govern- 
ment, somewhat larger than the cruiser Falmouth, 
launched from the same works over a year ago. Scott's 
Shipbuilding and Engineering Company, Greenock, put 
into the water the Maidstone, a depdt ship for submarines 
for the British Navy, which in one sense is a new type, and 
marks an interesting step in the development of the navy. 
Yarrow and Co., Scotstoun, launched the torpedo destroyer 
Firedrake, which is interesting as one of the special vessels 
of this class for the British Navy fitted with Parsons 
turbines driving twin screws, and with boilers fired 
exclusively by oil fuel. Whether or not due to the coal 
strike and its consequences as regards uncertainty of 
delivery or of prospective employment, the demand for 
new shipping has practically been nil during April. The 
large amount of work on hand, of course, may account 
altogether for the comparative cessation in placing fresh 
orders. Amongst the few orders actually placed reference 
may be made to one received by Barclay, Curle and Co., 
Whiteinch, for a second oil engine motor ship of 8000 tons 
gross for the East Asiatic Company, Copenhagen. The 
development of this new system of marine propulsion 
is being followed with keen interest, and supplementing 
the successful trials and maiden voyage of the Copenhagen- 
built motor ship Selandia, the trials of the Whiteinch- 
built motor ship Jutlandia for the same owners, which 
are to be run very shortly, will inevitably quicken and 
broaden interest in the revolutionary change. 
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TRANSPORTING THE STERN FRAME AND SHAFT BRACKETS OF THE AQUITANIA 


( For description see page 468 ) 
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SPECIAL NORTH-EASTERN TRAIN, CARRYING THE STERN FRAME AND SHAFT BRACKETS 
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THE MAIN PORTION OF THE STERN FRAME 























THE MAIN PORTION OF THE STERN FRAME 
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HORIZONTAL TREBLE RAM PUMP 
FRANK PEARN AND CO., LIMITED, MANCHESTER, ENGINEERS 
r 











AN UNCOMMON TYPE OF PUMP. 


A puMP of somewhat unusual design has recently been 
constructed by Frank Pearn and Co , Limited, Manchester 
for service in Canada. As will be seen from an inspection 
of the accompanying illustrations, the pump is of the 


per square inch when running at a speed of twenty-eight 
strokes per minute. The rams are of cast iron with brass 


casings, and are operated by connecting-rods from a single- | 


throw crank shaft of massive proportions. This crank 
shaft is supported in phosphor bronze bearings in a central 


casting, and will be coupled below to the shaft of a water | 


turbine by means of a muff coupling. This central cast- 
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DETAILS OF THE PUMP : 


horizontal treble ram pattern, arranged in triangular 
fashion, that is to say, there are three independent self- 
contained pumps driven from a single central shaft and 
connected to one common delivery main. The rams are 
20in. diameter by 24in. stroke, and are capable of delivering 
3,000,000 gallons of water per day against a head of 120 Ib. 


ing is connected to each of the three pump units by means 
of radiating box-shaped.arms, which also form the slides 
for the crossheads of the rams. The crossheads are bolted 
to the rams. Motion from the crank shaft is communi- 
cated to the crossheads by means of the connecting-rods 
shown, and for convenience of design two rams have two 


connecting-rods each, while the third has only one of 
double strength. ‘Two slides are provided for each cross- 
head, one on the lower surface of the box-shaped castings 
and the other on a plate which is bolted to the side. The 
pumps have lI4in. suction and 1l6in. delivery branches, 
each having its own air vessel on both sides, a separate 
air vessel being provided on the common delivery branch. 

A sectional view of one of the valves and valve boxes 
is given below. The main valve seat is of cast iron and 
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| DETAILS OF PUMP VALVE 


secured to the body by six I{in. bolts, a lead joint being 
made to keep the valve water-tight. To prevent leakave 
through the bolt holes brass glands are provided. There 
are ninete n bronze valves with leather seatings and with 
a lift of 2m. The pump weighs complete about 40 tons, 
and is designed for a suction lift of 11ft. 


| 
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LETTERS TO THE. EDITOR. 


(We do not hold ourselves responsible for the opinions of oui 
Correspondents.) 
THE STRENGTH OF LARGE SHIPS. 
Sir,—-The failure of the biggest ship in the world to keep 
| afloat for more than a few hours after running into an icebery 
| raises the important question, “‘ Are the biggest ships the 
safest ?’’ It will be asked whether there is not some hmiting 
| size beyond which the safety of any type diminishes as tl 
| dimensions are increased. ‘The issue has been obscured by the 
fact that so far increases in the dimensions of ocean liners hav+ 
been accompanied by safeguards which had not been so fully 
made use of in the older ships. These safeguards can, however, 
be applied as easily to ships of 15,000, 10,000 or even 6000 ton 
displacement, as to the giant liners, so that they need not be 
considered in a comparison between ‘ships of different sizes. 
| We have, then, only to consider the effect of size in itself upon 
| strength and upon safety. A ship is a framed structure, and is 
| subject to the natural laws which govern the design and dete: 
mine the strength of framed structures. Now, as the size ot 
a framed structure increases, the spreading apart of the different 
members adds to the strength, up to some point, and then, 
if the character of the structure remains the same, increase in 
size reduces the strength. That is, the strength is reduced 
| unless the material be collected together with larger and rela- 
tively fewer members. There is sometimes the alternative of 
using much more material, proportionately, but in land struc- 
tures we are usually limited in this respect by cost, or by the 
necessity for keeping within some limit of pressure upon the 
ground or upon the structures supporting the framework. 
In the case of a ship, even if we were not limited as to cost, 
we could not maintain strength by liberality in the quantity of 
material, because the ship has got to float. More than this, 
the naval architect has to satisfy very exacting requirements 
which interfere radically with the disposition of his materials. 
As we increase the size of a ship we cannot get rid of the skin, 
or hull, although that becomes, relatively, of less and less use 
for strength as size increases. It is as though the designer of 
the Eiffel Tower had been obliged to carry over the whole 
surface of the structure a network of steel bracing similar to 
that which we have in a railway signal post. The increase in 
the dimensions of a solid iron post to a hollow one gives a gain 
in strength. Beyond that, we have a further gain if we condense 
the shell into four posts connected by the little bracings of the 
ordinary economical design. If, however, we have to support 
a weight and wind loads many times as great, the individual 
members of the structure become much larger. This principle 
is not and cannot be fully carried out in a very large vessel, 
in which such a main construction, together with the detailed 
construction necessary for local stiffening of the hull and strength 
in the many decks, would involve too much deadweight. More- 
over, the proper positions for the struts and ties necessary to 
give strength proportionate to that of a smaller ship—that is, 
equal in result—cannot be utilised on account of the size and 
positions of spaces, such as the engine-room and the large saloons. 
In a small vessel the difficulty is much less, because the keel, 
sides and main deck are all closer together. With other struc- 
tures it is recognised that the bigger the structure is, the larger 
is the proportion of its material needed to maintain itself and 
the less is the proportion available for service. The Forth 
Bridge was not expected to carry a width and depth of traftic 
accommodation greater than that afforded by bridges of half 
its span. ‘The analogy does not hold as regards the design of 
a ship as a thing to float, because the support is continuous, 
but it does hold as regards the design of a ship as a thing capable 
of ramming an iceberg or lying across a reef with several feet 
reduction of its draught. 

As regards collisions with other vessels, there is, of course, 
this in favour of a very big ship, that the amount of damage done 
is likely to be smaller in proportion to her size than in the case 
of a smaller vessel, but there are many practical reasons why 
the case of a large ship with many persons on board is worse than 
that of a smaller ship if she be damaged so much that she can 
only remain afloat for a short time. The chances of a large 
ship being rammed are far greater than those run by a smaller 
vessel. When a ship looms up suddenly out of a fog, crossing 
the bows of another vessel, it may be easy to avoid her, let us 
say, if she is 300ft. long. If she is 500ft. long there is 1OOft. 
length to be cleared at one end or the other by the skill and 
alertness of the captains. If, however, she is 800ft. long the 
length to be cleared is 250ft. The Titanic in such a case would 
be more than twice as difficult to clear as the Saxonia. As 
regards running into an iceberg or a reef, the bigger the ship 
the greater is the distance required to reduce her speed by a 
given amount, so that if a reet be sighted at the same distance 
ahead in each case, the ships having the same speed, the larger 
ship will be travelling the faster when she strikes, 

In comparing the stresgths of ships of different sizes to resist 
the effects of running into a reef or ramming an iceberg, it is 
idle to say that as the fore part of the ship will necessarily 
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erumple up in such a case the comparison is of no importance. 
The safety of the passengers and crew depends upon the length 
of time that the ship can remain afloat. That period will 
yend upon the relative amount of damage. The relative 
t of damage will depend upon the strength of the fore 
he ship in proportion to the energy to be absorbed. 
Suppose that the ripping up of 220ft. of the Titanic’s bottom, 
tearing open the water-tight spaces, will leave her with an hour 
pefore sinking, and suppose that similar damage to the Saxonia 

which is 580ft. long—along 140ft. of her length would have the 
same result. Does any naval architect maintain that at the 
same speed the greater depth and beam of the Titanic would 
involve so much greater strength that her 45,000 tons would 
be stopped by 220ft. length of such damage more easily than 
would the 14,300 tons of the Saxonia be stopped by 140ft. 
length of similar damage to her bottom? On the contrary, 
the damage would be relatively far greater with the larger ship. 
Again, in a collision with an iceberg the whole energy of the 
blow is absorbed by splintering ice and by the crumpling up 
of the forepart of the ship, and the stronger the ship the less 
is the proportion of damage done to her and the greater the share 
borne by the ice. If the speed is considerable, which we are 
assuming is the case, the safety of the ship depends absolutely 
on the capacity of the fore part to resist crushing of the bows 
and crippling of the part abaft the bows, and the mechanism 
intended to actuate the doors in the bulkheads. The strength 
needed is strut strength. If we were to regard the fore part as 
one strut and assume that its strength varies approximately 
as the squares of its cross dimension and inversely as the square 
of its length, a ship like the Saxonia, with beam and depth about 
two-thirds those of the Titanic, would have a fore part four- 
ninths as strong, to resist a blow only one-third as great on a 
strut, two-thirds the length. ‘Taking, for simplicity, a ship 
just two-thirds the length of the Titanic, the advantage in her 
tavour ls-— 
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amount 
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The tirst factor represents the shorter length to be crippled 


Geto sles 


tu give the same proportion of length crippled ; the second 


factor * represents the advantage of the smaller mass, 15,000 
1 


tons, say, against 45,000 tons; the third factor “ is the square 


of the least—or weakest—cross dimension ; and the last factor, 


” is the square of the proportionate lengths of the fore part 


regarded as a strut. 

It may, however, be contended, and with reason, that we 
cannot regard the fore part of the ship as one strut. Let us 
therefore consider it as a cellular mass which will hold together 
while it is being crushed progressively from the bows backward. 
What is the relative length crushed or partly crushed in each 
case / If we make a calculation on the assumption that the 
cellular mass is equally strong in each case, that is having the 
same amount of material per cubic foot equally well arranged, 
we have this result :— 

The actual—not proportionate—length crushed in each case 


Saxonia i» Ss 3 3 
. 7 = A x = — 
Titanic 3 2 2 4 


The proportionate lengths crippled— 
3 x 3 and 4 x 2 or 9 to 8. 

That is, the effect on the Saxonia would be } more severe. 

Everything depends, then, upon whether the assumption of 
equal cell strength is true. Any advantage possessed by the 
larger ship in the form of long members (lengthwise) of great 
strength would be lost by the adverse effect of the greater length 
of such members. The question then is, can ships of 45,000 tons 
be so built, or are they so built, that the cells are as strong and as 
small as those of a 15,000-ton ship? Or, if they are larger, 
are they stronger in the proportion of the squares of relative 
length ‘ Including in the term “ cell” all structural spaces, 
and the lengths of the plating between frames, let us assume 
that the lengths of these cells are in the proportion of 3 to 2, 
the same as the whole lengths. 


We then get the expression for the measures of the actual 
lengths crushed 


Saxonia l 3.3 2\2 l 
= = x x x — 
Titanic 3 2 2 3 3 


and the proportionate lengths become— 
1 x 3 and 3 x 2 or | to 2. 


We get the same result by taking the 9 to 8 already found 
and applying the strut-length factor—that is, 9 to 8 becomes 
9x 4 to 8 x 9, or 1 to 2. 

This would make the smaller ship twice as strong as the larger 
in the case of ramming an iceberg. As regards running on to 
a reef, the comparison would be far more favourable to the 
smaller ship because most of the extra size of cross-section of 
the big ship would be ineffective in preventing the damage. 
Can the advocates of very big ships show that the “ cells ” are 
no bigger than those of smaller ships ? All the dimensions of 
the cells count, but the lengthwise dimension is the one that 
inatters most. 

Similar calculations, but far more favourable to the smaller 
ships, could be made for the case of a vessel lying across a sand 
ridge or a reef on a falling tide, or with her bows heaved up on 
to an ice ledge. If struck full in the beam by another ship 
the large vessel offers a stiffer resistance than a small one ; 
the crumpling of the bows of the striking ship allows an appre- 
ciable interval in which she would begin to move a small vessel, 
the energy so absorbed reducing the amount to be accounted for 
by damage. 

The matter of speed is, of course, all important. Probably 
the directors of steamship companies have not yet fully grasped 
the fact that a ship travelling at 21} knots will, in full collision, 
do twice as much damage as a ship travelling at 15 knots. If 
the damage done be doubled, the time that the ship will remain 
afloat is likely to be reduced by more than half, and a further 
practical consideration is that with half the time the peril is 
much more than doubled. 

The profound ignorance that exists on the subject of applied 
mechanics is shown by remarks such as the following, which is 
from a penny daily paper :—‘‘ When the tonnage and the speed 
are taken together we arrive at a total weight of impact so 
tremendous as to take us beyond all region of experience and even 
to make speculation uncertain.” It is remarkable that the 
writer should have selected the one thing that can be calculated 
with certainty, absolute as well as comparative. 

_I think that most engineers who are accustomed to the design 
of structures will maintain that although they cannot calculate 
what will happen in different kinds of collisions, they can. taking 
the structure of the ship detail by detail and cell by cell, make 
sound numerical Ber ue nae between one ship and another. 
Given two ships, with details of their construction, engineers 
can answer the question which ship is the more likely to break 
her back on a reef, with a given reduction of her draught, and 
which ship is likely to suffer the greater damage in an end-on 
collision with an iceberg. 

May I suggest, in conclusion, that a useful safeguard would 
be to line most of the cells in the fore part of theship, and in a 
double hull, with ,',in. plates of very mild steel ? 

April 19th, ReEGInaLtp RyveEs. 


SCREW PROPELLERS. 


Sir,—In steamship practice a set of coefficients are used for 
finding the expanded area of the propellers required,Jand these 
vary from .005 to .06. The coefficients represent the square 
feet required per indicated horse-power, or indicated horse- 
power multiplied by the coefficient, assumes to give the expanded 
area. At the first glance, referring the expanded area of a 
propeller to a factor which is the last one to be found in ship 
estimating, or at least to a doubtful factor guessed at, seems 
a strange way of ensuring accuracy. Another extraordinary 
feature is that practice seems to show that in some way the 
resistance of a torpedo boat is different to the resistance of an 
Atlantic liner, and a long way different to the resistance offered 
by a tramp steamer. ‘To the ordinary mind resistance is resist- 
ance, be it due to a torpedo boat or a tramp. If two ships of 
entirely different form offer an equal resistance at some speed, 
the product of propeller area and pressure dominating it must 
equal the resistance. If the resistance of a finely moulded ship 
is 300,000 Ib. at 20 knots, it will be 300,000 lb. for a bluff ship 
at the same speed, that is, if both ships show equal resistances. 
A man-of-war has a greater draught than a tramp steamer, 
yet thrust area and pressure, as a product, meets the resistance 
for both or either. A tramp steamer in a shallow draught 
certainly requires a greater thrust area for a low pressure than 
an Atlantic liner for a deeper draught. and a higher thrust pres- 
sure; but a torpedo boat, given a coefficient of .005 for a shallow 
draught and a tramp .06 for a much deeper draught, certainly 
requires some explanation. 

To my mind, torpedo boat, man-of-war, Atlantic liner or 
tramp steamer for equal resistances per square foot require 
the same product of area and pressure to balance the resistance. 
For either one or the other, 1000 lb. resistance is that and no 
more, and area and pressure as a product will balance it, be it 
any ship of any form. A torpedo boat may have a 
draught of 9ft,. and the indicated horse-power may be 7000, 
Now, 7000 referred to a coefficient of .005 = 35 square 
feet of expanded area, and assuming a depth of water to 
the centre of the propeller shaft of 6ft., then 6 x 64 
== 384 lb. pressure per square foot. Now, 384 x 35 = 13,440]b. 
assumed to balance an equal resistance. An Atlantic liner 
on a draught of 30ft. for 60,000 indicated horse-power referred 
to a coefficient of .02 = 1200 square feet of expanded blade 
area, and assuming a depth of water to the centre of propeller 
shaft equal 18, then 18 x 64 = 1152 lb. pressure x 1200 square 
feet = 1,382,400 lb. A tramp steamer, say, l0ft. to centre of 
propeller = 10 x 64 = 6401b., and, say, 1000 horse-power 
x .06 = 60 square feet of expanded area, and 640 x 60 
= 38,400 lb. Dividing the indicated horse-power by the deter- 
mined pressure totals, the coefficients are .52 torpedo boat, 
.044 Atlantic liner, and .0026 for the tramp steamer. The 
estimates are purely arbitrary, still they are near enough to 
point the issue. But the speeds are widely different, say, 
torpedo boat 30 knots, Atlantic liner 25 knots, and tramp 
12.5 knots; and their velocities in their order are 50ft., 42ft. 
and 21ft. per second, and 50? = 2500 lb. pressure, 42? = 1764 Ib. 
and 212 = 441 |lb., all pressures per square foot of expanded 
area. Taken as coefficient values, where the torpedo boat 


35 =x 2500 = 87,500 lb., Atlantic liner 1764 x 1200 
2,118,800 lb., tramp 441 1b. x 60 = 26,460lb., and the 


coefficients found by dividing the indicated horse-power by the 
product of pressure and area, are as follows, taken in sequence : 
-08, .0028, .037. 

Again the coefficient values are transposed, the tramp refers 
io the smaller coefficient, being less than for the torpedo boat, 
and the Atlantic liner is the least. 

If some correspondent can show me where I am in error 
it will throw light upon a subject of great interest, and remove 
the doubt that will cling around matters not thoroughly under- 
stood. J. BaTey. 

Coventry, April 29th. 


SHIP’S LIFEBOATS. 


Srr,—I should be glad if some of your shipbuilding readers 
would express their opinion on the following proposals in con- 
nection with the working of ship’s lifeboats :— 

In place of the usual davits or patent devices, would it not 
be possible to employ a steam jib crane running on a fairly 
wide gauge, in addition to a rack rail running alongside of 
funnel and deck i ry the carriage of the crane 
being made of sufficient height to enable the crane passing 
over the ship’s lifeboats lashed between the rails. This system 
would leave the ship’s sides entirely free from boat’s gear, which 
would therefore offer an uninterrupted promenade for the 
passengers. I suggest that the boiler of such a crane might be 
of the water-tube type, which would enable steam being raised 
in ample time to work the boats. The boats to be lifted by 
means of a sling, each sling being provided with a slip hook, 
the keep of which could be kept in place by a lashing which could 
be cut. A boat suspended by means of a sling would have a 
far better chance of reaching the water safely than with the 
present system of rope falls, which are likely to jam, to say 
nothing of the possibility of inexperienced hands lowering one 
fall quicker than the other, tipping the occupants out. All 
that would be necessary to keep the boat from spinning with 
its load in mid air would be the provision of a long painter. 
This system would enable the boats being loaded according to 
circumstances, either before it left its chocks or not until made 
fast outside the rail, and under certain conditions the jib of the 
crane could be lowered so as to lower the load well away from 
the ship’s side. Such cranes might also be employed to deal 
with the ship’s cargo, and under favourable conditions could 
transport the lifeboats from one side of the deck to the other 





300,000 tons would require extra handling, which at 6d. per 
ton equals £7500 per year. ‘Thus, to carry a six months’ stock 
would cost £3000 plus £7500 equals £10,500 a year for coal alone. 
This is, of course, exclusive of the cost of land required for 
storage and the interest and local rates thereon. 

If concrete tanks are constructed for storing the coal under 
water—which is the best method, and prevents spontaneous 
combustion—the capital and annual charges would again be 
increased, and probably the local rates also. It is impossible 
to estimate these latter items very accurately, as they vary 
according to locality. The amount of land required will vary 
for different methods of storing, height of stock, &c. Finally, 
there is the cost of cranes, grabs, or whatever handling appliances 
may be installed, and the upkeep, wages, repairs, depreciation, 
&e., on these. 

It is inconceivable that any board of directors would face this 
expenditure to insure against the next national stoppage of 
coal supplies, as truly the premium is greater than the risk. 
Railways, power plants and gasworks are in an entirely different 
category, and should not gamble in futures. 

Wire 8S. CrasTree, A.M.I. Mech. i. 

Saltburn, April 24th. 








INTERNATIONAL TESTING ASSOCIATION. 


Art the instance of Dr. von Rieppel, a meeting of Committee I 
of the International Testing Association has been called for 
twelve noon on Wednesday, May 8th, at the offices of the Iron 
and Steel Institute, with the object of considering proposals 
for the introduction of international specifications for struc- 
tural steel for bridges and buildings, steel material for ship 
building and for rails (manufactured for export), with a view to 
making recommendations to the congress of the Testing Asso- 
ciation, to be held September 3rd to 7th, at New York. The 
specifications to be based on existing American, British and 
German standard specifications. 

With regard to this matter, it is of the utmost importance 
that representative steel manufacturers of Great Britain, as 
well as users of manufactured steel material, should offer a 
definite expression of opinion as to whether they consider it 
to their interest that international specifications should be 
adopted, and the Committee La will be glad if they will assist 
them with their advice on this point, as they consider that it is 
a matter for steel manufacturers and users to decide. 

The Committee consists of :—Dr. A. von Rieppel, chairman ; 
Great Britain, Mr. F. W. Harbord (London), Mr. W. G. Kirkaldy 
(London); Germany, Mr. Stribeck (Essen), Mr. Vehling (Aix) ; 
United States, Mr. Bostwick (New York), Mr. Webster (Phila- 
delphia). The following German societies are sending representa- 
tives :—(1) The Stahlwerks Verb and (2) the Verein deutscher 
Eisenhiittenleute; (3) the Verein deutscher Briicken und 
Eisenbau-Fabrikanten ; (4) three Committees of the German 
Society for Testing Material, namely, those for Railway Material, 
for Structural Steel and for Shipbuilding Material. 

It is expected that Professor H. M. Howe (New York), Pro- 
fessor A. Martens (Royal Testing Institute, Berlin), Mr. EK. 
Schaltenbrand (Stahlwerks Verband), Mr. F. Springorum 
(Verein deutscher Eisenhiittenleute), and Mr. Greiner (Seraing) 
will be present. 








Contracts.—The Falcon Railway Carriage and Wagon 
Works, Loughborough (Brush Electrical Engineering Company), 
have secured a contract for the supply of 12 covered goods wagons, 
8 open wagons, 10 rice wagons (all of steel construction), 12 
cattle wagons, and 8 timber and rail trucks for the Royal 
Siamese State Railways (Southern Line).—Ed. Bennis and Co., 
Limited, have .ecently received 32 separate orders for a total 
of over 90 stokers of various types and for a multiplicity of 
purposes, more than half these orders being repeat orders. 
The same firm has also received several orders for coal elevating 
and conveying plant. 


Royat Mereoro.ocicat Soctery.—This Society will hold 
a meeting at Southport on May 11th and 13th. At 8 p.m. on 
Saturday, in the Temperance Institute, Mr. W. Marriott will give 
a lantern lecture entitled “‘ A Chat about the Weather.” Marsh- 
side Anemograph Station will be visited on Monday at 11 a.m. 
At 2.45 p.m. Fernley Observatory, Hesketh Park, will be 
inspected, and possibly a ballon-sonde, with - meteorograph 
attached, will be sent up. The following papers will be read 
at 5 p.m. in the Science and Art Schools :—“ Results of Hourly 
Wind and Rainfall Records at Southport, 1902-11,” by Mr. 
J. Baxendell; ‘“‘ The South-East Trade Wind at St. Helena,” 
by Mr. J. S. Dines. The fellows and their friends will dine in 
the evening at 7.15 p.m. 


A Larce WEIGHBRIDGE.—A large yet sensitive weighbridge 
has just been laid down at the Parkhead Forge of Wm. Beard- 
more and Co., Limited. This is said to be the most powerful 
weighbridge in Scotland, and it has been installed to cope with 
the great increase in the weight of armour plates, naval guns, 
and general ordnance. Such products are necessarily costly 
in price, and the exact determination of their weight becomes 
imperative. The weighbridge was specially designed by W. 
and T. Avery, Limited, of Birmingham and Glasgow. ‘Two 
“‘ live ” platforms are laid down on the railway sidings with an 
intermediate ‘‘ dead” space, so as to allow the largest rolling 
stock to be poised. Avery’s patented combination steelyard 
is fitted, and is graduated to register any load from 7 lb. to 
181 tons. We are informed that, during some severe tests 
which were carried out by the Board cf Trade, and which 
occupied six days, when the bridge was loaded with 181 tons, 
the steelyard plainly indicated the addition of 30 oz., showing 





to enable the crane or cranes on the lee side launching all the 
lifeboats carried. 

I further suggest that the use of a crane would enable a much 
larger type of lifeboat to be employed, and if necessary boats 
might be stowed on deck one inside the other, with a view of 
economising deck space. 

From a cost point of view, I should be inclined to think that 
the steam crane arrangement would come out cheaper than the 
numerous davits that would be required to deal with a number 
of boats. 

I should not, however, advocate electric cranes or any arrange- 
ment where the power required was derived from the steam 
supplied from the main boilers, as a breakdown would put all | 
the lifeboats out of use. The speed at which the boats could be 
got away would be infinitely quicker—it would also enable 
a greater number of seamen being told off to steady the boats. 
On a big ship two such cranes on each side could deal with a 
very large number of passengers in an hour. 

I shall be glad to hear what any of your readers have to say 
on this proposition. An ENGINEER. 
April 29th. 





STOCKS AND COAL STRIKES, 


Sir,—Referring to your leader, “‘ Stocks and the Coal Strike,” 
you suggest that railway companies and manufacturers should 
hold a six months’ supply of coal in order to avoid a shut-down | 
during the next strike. This may not occur again for ten years. | 
Take the case of a modern steel works, comprising coke ovens, | 
blast furnaces, steel plant, and rolling mills, with an average 
coal consumption of 300,000 tons per annum. This means | 
a stock of 150,000 tons, which at 10s. per ton equals a capital | 
cost of £75,000. ' Interest on £75,900 at, say, 4 per cent. equals 
£3000. As the coal in the stack or tank would have to be kept | 
in circulation, 7.e., all coal received would first go into stock, | 





while that delivered six months before was being used, the whole | 





| Mr. W. B. Worthington (Derby). 


a delicacy and sensitiveness of, roughly, 0.00005 per cent. 


INsTITUTION oF CIviL ENGINEERS.—At the annual general 
meeting of the Institution of Civil Engineers, held on Tuesday 
vening, April 30th, the result of the ballot for the election of 
officers was declared as follows :—President: Mr. Robert 
Elliott-Cooper (London);  Vice-presidents: Mr. Anthony 
George Lyster (Liverpool), Mr. Benjamin Hall Blyth, M.A. 
(Edinburgh), Mr. John Strain (Glasgow), Mr. George Robert 
Jebb (Birmingham) ; other Members of Council : Mr. John A. F. 
Aspinall (Liverpool), Mr. John A. Brodie (Liverpool), Mr. William 
B. Bryan (London), Col. R. E. B. Crompton, C.B. (London), 
Mr. J. M. Dobson (London), Sir Frederick H. Donaldson, K.C.B. 
(London), Mr. E. B Ellington (London), Mr. W. H. Ellis (Shef- 
field), Mr. W. Ferguson, M.A., B.A.I. (Australasia), Sir Maurice 
Fitzmaurice, C.M.G. (London), Sir John Purser Griffith (Ireland), 
Mr. C. A. Harrison, D.Sc. (Newcastle-on-Tyne), Mr. Walter 
Hunter (London), Mr. Harry E. Jones (London), Mr. E. H. Keat- 
ing (Canada), Sir Thomas Matthews (London), Mr. W. H. Maw, 
LL.D. (London), Mr. C. L. Morgan (London), Mr. Basil Mott 
(London), Hon. Sir Charles Parsons, K.C.B. (Wylam-on-Tyne), 
Mr, F. E. Robertson, C.I.E. (London), Mr. Alexander Ross 
(London), Hon. Sir Francis J. E. Spring, K.C.1I.E. (India), Mr. 
A. M. Tippett (South Africa), Sir Philip Watts, K.C.B. (London), 
This Council will take office 
on the first Tuesday in November, 1912. The Council of the 
Institution have made the following awards for papers read 
during the session 1911-1912 :—Telford Gold Medals to Messrs. 
Ernest and Walter ——— (London); a George Stephenson 
Gold Medal to Mr. Roger T. Smith (London); a Watt Gold 
Medal to Mr. A. H. Roberts (Leith); ‘Telford Premiums to 
Messrs. John Goodman (Leeds), A. B. McDonald (Glasgow), 
G. Midgley Taylor (London), D. C. Leitch (London), W. C. 
Easton (Glasgow), and D. H. Morton (Glasgow); and the 
Manby Premium to Mr. 8. H. Ellis (Liverpool). The award 
for papers published in the “ Proceedings ” without discussion 
and for students’ papers will be announced later, 








THE ENGINEER 


May 38, 1912 











SPEED 


RECORDER FOR ARGENTINE 


BATTLESHIPS 




















SPEED RECORDING. 


IN the smaller details of engineering as in the greater, 
what was pioneer work yesterday becomes ordinary prac- 
tice of to-day. It is comparatively a very short time ago 
that permanent records of the speed and revolutions of 
ships on trial were first obtained, and no doubt there were 
some who considered the operation more suited to a labora- 
tory than to a trial trip; but those who realised the 
ultimate value of obtaining accurate and permanent 
records of performance, knew how much often depends 
on the possession of accurately recorded and pigeon- 
holed data. 

It is quite usual now to use a speed recorder for ob- 
taining diagrams of speed and revolutions, not only on 
trial trips of ships, but for many other purposes. 

The engraving above shows one of two speed recorders of 
a new type which have been supplied by the makers of 
Denny-Edgecombe torsion meters, Dumbarton, N.B., 
to the Fore River Shipbuilding Company, Boston, for use 
on two new Argentine battleships being built by it. 
The instruments are quite simple, and embody the results 
of a long experience in recording trial trip and other 
speed results. There are two drums over which the paper 
passes, and a spindle between to carry a roll of paper; 
the drums are mounted on ball bearings, and are driven 
by an electric motor, speed reduction between motor and 
drum is by means of worm gearing, with two-speed change 
gear to give variation of speed of paper. 
year spindles are carried in ball bearings. The paper 
is gripped on the driving drum between spring rollers 
and rubber bands on the drum. Current for the motor 
is supplied from a five-cell accumulator, and further 
variations in speed of paper than those given by the two- 
speed gear may be obtained by cutting out one or more 
of the cells. At the back of the instrument there is carried 


a group of eight electric pens, which mark upon the paper | 


passing over the back drum ; each pen is controlled by a 
separate switch, except the two end ones, which are both 
connected to a time clock and actuated by the same 
switch. The purpose of this duplicate record is to pro- 
vide a simple means of analysing the diagram, for the 


may be used for recording the rate of retardation of a 
vessel when reversing, by connecting a float to a reel of 


cord and putting an electric contacter on the spindle of | 


the reel. The amount of cord reeled off after the float 


is dropped at the reverse signal may be recorded, the | 


contacter being connected up to the spare time pen on 
the speed machine. By using the distance pen to mark 
the times of ‘ reverse signal” and “ ship at rest,”’ a com- 
plete record of the ‘‘ time elapsed ”’ in stopping, changing 
rate of revolutions and distance covered, is obtained. 
Other uses for the machine will occur to every engineer 
who has to do investigation and trial works 


THE “JAMES FORREST” LECTURE, 1912.° 


AERIAL FLIGHT. 
By Henry REGINALD ARNULPH MALLOCK, F.R.S. 





(Concluded from page 445.) 


TURNING again to Fig. 4, which shows the discontinuous 
flow of a perfect fluid past a plane, and comparing it with 
Fig. 9, the actual flow of water or air in the same circumstances, 
we see at any rate some of the reasons for the difference between 
the forces calculated and found. 

On the up-stream side of the plane friction does little to 
modify the conditions except in the neighbourhood of the edges, 





The reduction | 


simultaneous make or break of these time pens when joined | 


by a line across the diagram gives the instantaneous 
position of all the other pens. 


| 


| channel 


Two separately connected accumulators are supplied | 
to the pen circuits which may be used alternatively, a | 


three-way switch being arranged with an “‘ on” position 
to each accumulator and an “off” position. This 
switch is thus a master switch for all the others. 

The time clock is fitted with an electrical make-and- 
break arrangement so that the time pens mark each half- 
second, with a miss at every fifteenth to facilitate count- 
ing the number of half-seconds. Eight pens are generally 
enough, two, as stated, being time pens marking half- 
seconds, four are available for recording revolutions, 
one for marking the instant of passing the measured mile 
posts, or any other similar determining period, and one 
is @ spare pen. These pens are made of metal, or if pre- 
ferred, glass pens may be fitted. Aniline ink is used, and 


the pens have spring clip holders, made in such a way | 


that the pens are easily removable with the fingers for 
cleaning or examination. The revolution pens are actuated 
from a make-and-break fitting, attached to the engine- 
room counter, or to special 
contactors, fastened on the shafts. The pen for marking 
time of passing the measured mile posts or similar period 
is worked by a push contact held in the hand of an observer 
in a convenient position. 





worm-reducing gears with | 


This may be either a plain | 


platinum pointed push, like a Morse signalling switch, | 


or may be arranged in connection with a fitting 


the stop mechanism automatically records the time of 
such starting or stopping on the diagram, and the observer 
has the stop watch record of ** time elapsed ”’ for immediate 
us®. 


to hold | 
a stop watch, so that the action of starting and stopping 





but down stream we find instead of a pond of still fluid, a com- 
plex wake consisting of a central current moving forwards 
towards the plane, bordered by a series of eddies whose origin 


| is of the same nature as those just referred to in the expanding 


namely, to degradation of the streams passing round 
the edges of the plane which, having insufficient velocity to 


follow the stream-line path of Fig. 4 are deflected inwards and | 
become involved with the reversed central stream, about half | 


the fluid in each eddy being supplied from up stream and half 
from the wake. 

The eddies are formed periodically, growing to a certain 
size and then, breaking away from their place of birth, they 
form part of the train which borders the wake current. The 
wake current itself is due to the constant removal of fluid in 
this way from the back of the plane ; and the fact that the out- 
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flow from the back has its maximum velocity close to the edge 
where the composite eddy is being formed, shows that the pres- 


| sure on the back of the plane is lower at the edges than in the 


In this connection it may, perhaps, be mentioned that | 
there is no interference with the mechanism of the clock | 
marking the time on the recorder at the time of passing | 


the posts, as there is with the stop mechanism of a watch ; 
the clock works uninterruptedly and the exact time of 
passing is obtained by reference to the two time records 
and the distance contacts. Personal error is reduced to 
a minimum and is only dependent on the accuracy with 
which the contact is made when passing the mile posts. 
The record of revolutions and time thus obtained is 
specially valuable when it is desired to know the rate of 
change of revolutions, as in reversing the engines or using 
a manceuvring valve. 


the diagram allows of complete analysis of the varying 
rates after the trial is over. 


These be easily ec : 
- . sionsethcponpectliocnf aaaly ing eed | close to the plane, and the small eddies as fast as they are 
during the operation, because they vary so rapidly, but | ; 


Similarly, the machine ' 


centre. Hence it could be stated with certainty, even without 
any experiment, that the total resistance of a plane must be 


greater than p v? 7 Sin @ | which assumes that the pres- 

4+ mW sina 
sure over the rear surface is uniform and equal to the general 
pressure at a distance. 

Experiment, however, is required to determine the actual 
resistance, and when the plane is broadside to the stream this 
is found to be about half as much again as the head resistance 
alone, or about 20 or 25 per cent. greater than the dynamic 
head x the area of the plane. 

When the angle a is small, as it always is in flight, the 
character of the wake takes the form shown in Fig. 10. Here 
the wake stream is only recognisable as a reversed current quite 


formed are so rapidly degraded that after travelling a short 





* Institution of Civil Engineers, April 23rd. 


distance they are merely recognisable as slight variations jy, 
the direction of the general current. 

The abstraction of wake water by eddy making continues 
however, even for very small values of a, and has the effect of 
deflecting the upper boundary of the wake as shown. 

The deflection may be considered from another point of view 
as the otucome of the defective pressure on the down 
surface of the plane. 

This short account gives a general explanation of the ohserye 
difference between results calculated for the discontinuous flow 
of a perfect fluid and those actually found by experiments jy 
air and water, and if the nature of the flow over the back surface 
were accurately known, the value of @ for the maximum of 
L/R could be predicted. Even in the absence of this knowledge, 


tream 











| the assumption that surface friction varies as v® and acts only 
| 
Fig. 10. 
Frictional FLow: Stream Osiiqve To PLate. 
on the up-stream side, leads to a value of a that is not far rer oved 
from truth. 

Let A B—Fig. 11—be the plane making a small angle « with 
| the stream, and let L and KR be the lateral force and resix: ance 
| which would be experienced if there were no friction. 

If L’ and R’ are the same quantities, taking friction into 


account, and putting F v? as the frictional force para!!«| to 
A B, we have L’ L — Fa, and R’ R F v2, and 


ince 


L Ra a, and R Ru a, Ka being the normal resist. 
j ance Av’, 
, ome L Fa= av? (An F), and R’ R Fy ve 
(A a F); hence L’/R’ a(A F) (a2 A F) and this i 
VFR. 


Lanchester’s experiments make F R 0.0075 ; 
FR 0.0037, 


Zahn’s me es 
6.5 deg. or 3.5 deg. respectively 


| which correspond to a 
| ‘The actual value found from direct experiments on L and K 
| lies between these two, and although 6.5 deg. is nearer the 
| 
1 


| & maximum when a 


| truth than 3.5 deg., this does not imply that 0.0075 is the more 
nearly correct value of F/R, for the complete theory must 


Fig. 11, 











take into consideration the action of the streams on both side 
of the plane. 

I may add that the work done in eddy making, and theretor 
the total resistance, varies with the stage of growth of the eddy, 
and that the resistance of a plane in a real fluid is not a constant 
but a fluctuating quantity, the period of fluctuation being the 
time occupied in thé formation of each eddy. 

The whole subject of eddy production—real eddies it 
be remembered are very different from the closed-circuit vortices 
of mathematics—presents a wide field for useful investigation, in 
which very little has as yet been done. 

The curves in Figs. 5 and 6 refer to the properties of plane 
surfaces. In flying machines the wing surfaces, as is well known 
are slightly curved. The typical reactions of such a curved 
surface are shown in Fig. 12, In this particular diagram thi 


Thust 


Fig. 12. 








Vatves ror 4 Sunrace rormixc 45° or a Lone Circotar Criinper, 


surface exposed to the stream is one-eighth of the circumference 
of a circular cylinder. 

Here, if the inclination to the stream—-the angle a i 
measured from the chord, a is negative when the lifting forc+ 
| vanishes, and the resistance is not @ minimum in this position. 
| The curve showing the ratio of lateral force to resistance is of 
the same type as shown in Fig. 6 but with rather a flatter top, 
| so that the region of best efficiency is not confined within such 
narrow limits as it is in the case of a plane. In Fig. 13 the curves 
| relate to a body whose back surface is part of a cylinder, but 
| with a plane front. Here again the L/R curve shows a flattened 
top as compared with a plane, although not in such a marked 
way as when the front is concave ; but by making the section 
of the body a meniscus as good results can be obtained «s 
from a single concave surface. Many more or less fanciful 
benefits have been claimed for sections in which the bounding 
curves are not parts of circles, but apart from considerations 
of this kind, the increase in the range of efficiency given by any 
reasonable form of curve and the facilities offered by the meniscus 
section for the introduction of stiffening girders in the substanve 
of the wings are sufficient reasons for the adoption of the forms 
actually in use. 

From the curves just given it may be calculated that with 
such a fluid as air, allowing 1/7 as a possible gliding angle, it 
would require 3 horse-power and a speed of 27 miles per hour 
to support a weight of 150 lb. on 150 square feet of wing surface 
so that even if the wings and frame work of a flying machin 
were weightless it would require something like thirty times the 
power of a man to make such a machine fly. 

It is clear, therefore, that human beings will never be abl: 
to fly by their own muscular exertion, and it was not until the 








internal combustion engines had been developed in connection 
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with motor cars that sufficient proportion of power to weight 
was available for ascents in still air. : 

{f ascending currents can be found or if use can be made of 
differences of 8 in the wind at different levels, there is no 
reason Why engineless flight should not succeed, but the oppor- 
tunities are rather limited. 

The heaviest birds which can fly—great bustards, turkeys, 
and some of the vultures, ea; les and pelicans—weigh between 
201b, and 30Jb. Of these bustards and turkeys are short- 
winged and the load is over 2 lb. to the square foot of wing. 
But their flights are short and their wing movements rapid 
and the power expended while rising from the gound must be 
very great in proportion to their size. 

‘The large birds which make long flights have wing areas 
giving a load of less than 2 Ib. per square foot, and are all adepts 
at making use of ascending air currents, so that for the most 
part of their time in the air they have but little work to do. 
Much controversy has arisen on the question of the sufficiency 
of upward currents or upward components of currents of air 
to » count for such flights, but the, more the circumstances are 
examined the more clearly it appears that soaring is in most 
cases effected in this way, although the origins of the ascending 
currents are very various. Sometimes they are caused by 
natural obstructions in the path of the wind, such as cliffs, hills, 


Fig. 18. 
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the sides or sails of a ship, or the slope of waves, but on a larger 
cale they are chiefly the result of air ascending after having 
been warmed by contact, direct or indirect, with the ground. 
At low levels such vertical movements are very small, and at 
the surface of the ground any motion must, of course, be parallel 
to the surface, but at considerable heights, especially in sunny 
countries, these convection currents must always exist even 
when the weather is calm, except in the rare event of large 
tracts of sea or country having the same temperature as the 
air in contact with them. 

It was by experiments on gliding in a wind blowing up a 
hillside that the brothers Wright got sufficient experience to 
control the wings of their machine and maintain its balance in 
the air, and, this accomplished, true flying followed almost as | 
a matter of course when a suitable engine was added. 

I do not propose to devote much time to the relative merits 
of the various types of flying machines which have been intro- 
duced since the first success of the Wrights. 

Practically the monoplane and biplane are the only candidates | 
in the field at present, and each has advantages for with | 

| 





purposes, but. given the necessary engine power, together with 
a supporting surface appropriate to the intensity of the load, 
it is merely a question of skill on the part of the pilot to be able 
to fly whatever the disposition of the surfaces may be; the 
degree of skill, however, required, and the chances of accident | 
are much greater with some forms than others. 


Fig. 14. 
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chine only change gradually, the resultant of the forces 
acting on it does so instantaneously, not only in direction, 
but in magnitude. 

The three diagrams in Fig. 14 show the direction in which a 
short pendulum at the centre of gravity of the machine would 
point (a) when the flight is in uniformly moving air, (b) when in 
an overtaking gust, (c) in an opposing gust. 

The connection between the angle (8) which the pendulum 
makes with the true vertical being 

Mer tae Propulsive force — Resistance 
Lifting force < 

It is hardly to be wondered at that such changes in the 
apparent vertical should be confusing to the pilot, and that 
accidents which are often fatal should happen while experience 
is being acquired, 

Side gusts may produce still more embarrassing effects, the 
character of which depend on the class of machine and the 
disposition of the wings to a greater degree than is the case 
with gusts in or against the direction of motion. 

Nevertheless, when there is sufficient distance between the 
machine and the ground and provided the airman can keep his 
head and his seat, it ought to be possible to correct any upset 
due to these causes if the various parts will stand the stress of the 
necessary manceuvres. : 

These stresses may be very large compared to the ordinary 
flying stresses, es, for instance, when a machine plunges and has 
to be brought rapidly into a horizontal path in order to avoid 
striking the ground. 

At the present time the wings and framework of all machines 
are made as rigid as possible by wire stays, &c., with the result 
that the breakage of any one part is likely to wreck the whole, 
and it is probable that as time goes on more attention will be 
paid to increasing their pliability so as to allow a reasonable 
amount of distortion without crippling the structure. The 
problem of determining the eyes possible flexibility which 
can be given to a structure of a definite shape, size, and weight, 
which is also to have a definite initial stiffness, is theoretically 
capable of solution in terms of the strength, density, and dy- 
namic worth of the materials—by dynamic worth is meant 
the worth which can be stored elastically in the unit volume— 
and, although I am not aware that any case has been worked out, 
the subject is worthy of investigation. 

The most important questions which can be raised about flying 
machines relate to their stability in flight and the ease or diffi- 
culty of starting or stopping them, and on each of these ques- 
tions I will say afew words. First, as to the theories of stability 
which have been given from time to time. Some of these I 
believe to be correct as far as they go, but none of them are any- 
thing like complete, since they are all based on the pressures 
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machine is passing through variable currents and the angle at 
which the air meets the wings is liable to large and rapid changes. 
The alterations in the arrangement of the pressure on the back 
surfaces are then much greater and take longer to go through 
their phases—long enough, in fact, to make the process of correc- 
tion exceedingly baffling. 

That flying machines should be unstable in erdinary circum- 
stances is really of very little consequence. The same objec- 
tion applies to walking. No conscious effort, however, is re- 
quired to keep upright on terra firma, but on the deck of a small 
vessel in seaway we all know that sea legs are only got by prac- 
tice, often involving many falls. 

The flying machine in gusty weather is much in the same 
condition, but the falls have more serious consequences. 

I think it very unlikely that any type of flying machine will be 
evolved which, without guidance, will be safe in bad weather, 
but it is quite possible that the necessary corrections should he 
applied by an automatic device, and if flight is to be anything 
but a fair-weather pastime, something of the kind will probably 
be found necessary. 

What is required is an apparatus which will so trim the wings 
as to keep the machine related in a definite manner, first to 
the true vertical, and secondly to the direction of the resultant 
force at the time. 

The various ways in which this could be done might furnish 
subjects for several lectures, and I will only say here that the 
many proposals which have been made to use pendulums or 
gyroscopes to act directly on the correcting mechanism are 
certainly bound to fail. 

It is essential to the success of any automatic control that the 
forces called into play to make the corrections of trim should 
not react on the director of those forces, whether this is a pendu- 
lum or gyroscope or any other equivalent device. The only 
instance in which this condition has been fulfilled is the “‘ steady 
platform” of the late Mr. Beauchamp Tower. In this Mr. 
Tower caused a gyroscope—which in effect was a pendulum 
with a very long period—to direct an axial jet of water on a group 
of openings connected by pipes to a series of rams in such a way 
that if the openings did not face the jet symmetrically, water 
flowed into one or other of the pipes, and so altered the 
position of the openings until symmetry was restored, the 
restituent force having no tendency to alter the direction of the 
axial jet. 

There may be other methods of attaining the same object in 
the case of wing trimming or control for flying machines, but 
any device in which the correcting force tends to alter the posi- 
tion of the corrector is more likely to do harm than good. 

The question of stability also becomes important when the 
flying machine is coming to the ground. In alighting, the 
machine either has to touch the ground at full speed and trust 
to retardation supplied chiefly by the ground for coming to rest, 


| or it must alter the wing attitude with reference to the path 


so as to experience a greater resistance for a given lift. This 
latter method is adopted by birds when pitching on the ground, 
and in their case at the last moment is generally supplemented 
by flapping the wings when the velocity is so much reduced 
that the greatest lift the wing area is good for will not sustain 
their weight. Birds, when pitching on any elevated perch, 
such as a bough of a tree or a rock, nearly always finish their 
flight in an upward direction, but neither this nor wing flapping 
is at present open to flying machines on account of the mechani- 
eal difficulties of construction. 

Alteration of the trim of the wings, however, presents no 
great constructional difficulty, but when the angle between the 
wings and the path is large, the effect of accidental variations 





of pressure due to eddy formation is more serious, and the 


| instability is greater than when the angle in question is the 
| gliding angle; and here therefore automatic correction would 


| be very important. 


If this could be used successfully, a machine 


| whose flying speed was 40 miles an hour and which had a gliding 
| angle of 1/7 could, as may be found from the resistance dia- 





grams, reduce its velocity by alteration of the trim of the wings 
to 25 miles per hour before the weight ceased to be air-borne. 
Further, since for the whole time the resistance would average 
about one-fourth of the whole weight, the time taken in effecting 
the reduction of speed would be four times that required for 
gravity to generate the difference between 40 and 25, being 
15 miles per hour. During this time (2.7 seconds) the average 
speed would be 32 miles per hour, and the machine would cover 
about 120ft. These rough figures can be easily corrected from 
the curves giving lift and resistance for any particular machine, 
but there can be no doubt that it would be a substantial gain 
if the high speeds, which are becoming more and more common, 
could be quickly and safely reduced before reaching the ground. 

No corresponding aid to starting, however, can be given 
except by some source of power external to the machine, and 
this will always limit the uses of the present types of flying 


| machine in much-enclosed and rough country. 


| of wings, and omit the variations due to the eddy formation 
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With monoplanes and biplanes now in use it appears to be not 
much more troublesome to learn to fly in still air or a uniform 
wind than to manage a bicycle, in spite of the extra degrees 
of freedom introduced by the absence of any fixed support 
hut in gusts and eddies the difficulties of balancing are formid- 
able and of many kinds. 

To anyone flying at a height the sense of true vertical which 
we have, and by which we adjust our balance when standing 
or moving on the ground, is replaced by the direction of the result- 
ant force of gravitation and any acceleration which the machine 
may be subject to. In still air or in a uniform wind accelera- 
tion can only be the result of an alteration of level or of the engine 
speed, and the effects due to the latter cause cannot be very 
large or rapid. When, however, the machine passes quickly 
from a region of still air into a wind or vice versa, which is what 
happens practically in gusts, the sensation of vertical direction 
is lost, and, although the speed and direction of travel of the 





which goes on on the downstream side. 

Before proceeding further it will be as well to define what I | 
mean by stability in connection with flight. A flying body is 
stable if, when acted on by a propulsive force and the reactions 
of the air—but not steered—any small angular velocity imposed 
about a horizontal axis tends to die out, and any small displace- 
ment about a vertical axis, to reach a constant value. r, in 
other words, any accidental motion of the nature of pitching 
or rolling must tend to disappear, while an arbitrary twist to 
the right or left must put the machine on a new but straight 
course. 

Technically, stability is compatible with the presence of forces 
which produce increasing oscillations as the result of disturb- 
ance, but for the present purpose not only must the average 
force so called into play be a restituent force, but the disturbing 
motions must also tend to die out. The oscillations, in fact, 
must be damped and not maintained. 

The variation of pressure caused by the periodic formation 
of eddies, however, is frequently of a kind which will maintain 
or increase a disturbed motion until some other cause puts a limit 
to its magnitude. 

An example of this may be seen in the spinning plates which 
are sometimes used for advertisements. Here a long rectangular 
plate is mounted on an axis parallel to the long side and passing 
through its centre of gravity, and is therefore in neutral equili- 
brium if gravity is the only force which acts on it. In a wind, 
however, the plate spins, and spins in either direction indiffer- 
ently, and if started gently accelerates until the linear speed 
of the edge bears a certain proportion to the speed of the wind. 

This would not happen if the only forces in action were those 
on the windward surface, and the rotation is produced by the 
distribution eddies at the back, which change in a remarkable 
way in the course of each revolution. 

This can be well observed if a stream of smoke is allowed to 
flow past the revolving plate and is intermittently illuminated 
at a rate slightly different from the half-period of revolution. 

From observations of this kind, which I made about twenty 
years ago, Figs. 15 have been prepared, showing the eddies 
during the various stages of their growth. 

Many other cases might be adduced where, for similar reasons, 
a perfectly symmetrical body symmetrically supported will 
spin in either direction in a current, but the example given 
above is sufficient to show the importance of the back pressure 
in the theory of stability. 

None of the flying machines at present in use are stable in 
the sense in which the word is used, but in the ordinary condi- 
tions of flight the eddies formed behind the wings are small, 
and their period of formation so rapid that the change in the 
attitude of the wings—that is, in the angle a—which they can 
produce in one riod is inconsiderable, and the stability or 
instability depends chiefiy on the distribution of pressure on 
the up-stream surfaces, but the case is very different when the 





It is quite possible to imagine a flying machine made with 
lifting screws, which would rise vertically from the ground 
and remain poised and stationary in the air, but no success 
has hitherto attended any attempts in this direction, partly 
because the inventors have not realised the very large blade area 
necessary for reasonable economy of power. One way of realis- 
ing the stationary condition would be to connect two flying 
machines travelling at the same speed in opposite directions 
with a length of rope and letting them circle round one another. 
No ‘“ banking” would take place, as the centrifugal force of 
each would be taken by the pull of the rope. If the latter 
were shortened as far as possible, the pair would in effect form 
a single machine with a lifting screw. The experiment would 
be dangerous, and is not recommended for trial, but is mentioned 
rather as indicating the size of the screw blades which the hover- 
ing type of machine would require. 

Something may be said about the trials now being made 
both here and abroad to rise from and pitch on water. The 
floats attached to the machine for this purpose should be of the 
type with which Sir J. Thornycroft’s skimming boats have made 
us familiar, but with well-shaped floats the difficulties are 
chiefly concerned with the fact that the centre of gravity and 
line of applied force are at a considerable height above the plane 
of resistance of the floats, so that both in starting and stopping 
there is a couple tending to make the machine dive, which, 
especially as regards coming down on the water, may cause 
accidents. A monoplane in which the lines of propulsive effort 
and water resistance are not far separated seems most likely 
to be successful, but in any case calm water is a necessity. 
Waves of the length of the fore and aft spacing of the floats 
—such waves would have periods lying between 14and 2 seconds, 
and speeds 5 to 7 miles per hour—if at all steep would make rising 
from the water or coming down a difficult operation, though 
a long smooth swell might be an assistance. 

In taking a general view of the present condition of the art 
of flying it must be admitted that much remains to be done 
before it ceases to be a fine-weather sport, and I think the right 
course to pursue would be to try to evolve a type of machine 
which is fairly safe even in turbulent winds, and which can rise 
and alight on the smallest possible area. When the essential 
features of the design which secures these results are recognised, 
the machines may be specialised for war or other purposes, 
and additional improvements may be introduced for convenience, 
comfort, or speed. ; . 

The opinion seems to be gaining ground that flying machines 
are more likely to be usefully developed than dirigible balloons, 
and in this opinion I fully concur, more especially as regards the 
larger dirigibles, which I have always considered too frail and 
too liable to accident to be of much real service. 

All air craft, whether heavier or lighter than air, will for some 
time to come be designed for the purposes of sport or war 
rather than for commerce, and, although for war machines 
cost takes a second place, it must be remembered that a dirigible 
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costs rather more than a torpedo boat, whilst a flying machine 
costs rather less than a torpedo. Further than this, there are 
very few services to be performed by a dirigible which could 
not be carried out as well, or better, by a flying machine ; the | 
only, and rather dearly purchased, advantages attaching to | 
_ the balloon being its power of rising quickly and of leaving the 

ground without the necessity of taking a run, and I think the 

best policy for us would be, while recognising the occasional | 
usefulness of dirigibles of moderate size—and building a sufti- 

cient number for experiment—to devote our attention chiefly 

= the elaboration of the most efficient means of destroying 

them. 

From the purely scientific point of view it cannot be said that | 
the ascents of any large balloon have added much to our know- 
ledge. 

The small balloons, however, recently used for carrying 
self-recording instruments have ascended to heights—60,000ft. | 
or more—at which personal observation is impossible, and 
have brought back valuable information which could hardly 
have been attained in any other way ; and, although the records 
as a rule only deal with pressure and temperature, there is no 
reason why solar radiation should not also be measured by 
suitable apparatus. Such measures would give a better know- 
ledge of the temperature of the sun than could be got by direct | 
observation even on the highest mountains. 

In conelusion, and speaking generally, I may say that it 
seems desirable to encourage experiment on the widest scale, 
even if much of the work is not on strictly scientific lines, bearing 
in mind that great improvements may result from the working 
out of ideas which, as originally conceived, were unsound or 
even absurd, and that this is the more likely to be the case in 
such a subject as flight, for which, as I have endeavoured to 
point out, a considerable part is not yet subject to accurate 
theoretical treatment. 

APPENDIX. 

The fact that, if a bird can enter at will winds of different 
velocity, it is theoretically possible for it to extract work from 
the air, has been pointed out by Lord Rayleigh, W. Froude, 
and others; but I do not know that any calculation has been 
made in order to see whether in such circumstances as are likely 
to oceur the work so obtained is sufficient to enable a bird to 
actually soar. or maintain its level. 

It has usually been supposed that the variation of wind 
velocity occurs at different levels, the wind being slower nearer 
the ground, but in one way this complicates the question, 
and it is simpler to suppose that the field of flight is divided 
into two regions by an imaginary vertical boundary, on one side 
of which there is a uniform velocity of + v, and on 

the other of - v at all levels. On this supposition I 
have computed an example for a bird whose’ wings 
bear a load of 1 lb. per square foot, with a gliding speed of 
60ft. per second and gliding angle of 17. The wind in the two 
parts is supposed to have velocities of + 10ft. per second and | 
the bird to have a speed of 60ft. per second over the ground. 

On entering the first region against the 10-mile wind, the rela- 
tive velocity of the wind and bird is 70ft. per second, and under 
these conditions it experiences a lifting force greater than its 
own weight, and therefore begins to rise. As it requires upward 
velocity it alters its trim so as to always meet the resultant 
wind at the gliding angle. At the same time it meets with greater 
resistance, and therefore loses velocity in the path of flight. 

This loss may increase to 10ft. per second, at which time the 
path will be level and the weight just air-borne. 

If at this point the bird can turn instantaneously through 
180 deg. and immediately enter the other region where the 
velocity is — 10ft. per second, it will again have a velocity of 
70ft. per second relatively to the air, and the whole process of 
elevation can be repeated. 

If the bird cannot turn instantaneously, or if the two regions 
are separated by an interval, level is lost at the gliding angle 
while passing from one to the other in descending at the gliding 
angle. Thus, if a constant average level is to be maintained, 
the length of the path traversed during the turns must not 
exceed 1a times the height gained between the turns. 

In the computed example the force normal to the path 
between the turns is taken to be Aav®, the air resistance in 
the path a? v”, and @ the inclination of the path to the horizontal. 





Then the acceleration normal tothe pathisg(Aa vy? - rete ); 

cos (a+ 0) 
and the retardation along the path g(Aa? v2). A is assumed 
to be gs}, lb. per square foot. 

Integration for velocity and position leads to long and cum- 
brous expressions, but by computation and plotting it is found 
that the gain in level, while the relative velocity of the bird 
and air is reduced to 60ft. per second, is about 10ft., and that 
this reduction takes place in rather more than 110ft. and occupies 
about 2 seconds. 

Thus, if the two regions are sharply divided, and on one side | 
to the other of an imaginary vertical plane the wind velocity | 
varies from 10 to — 10ft., a bird, if it could instantaneously, 
might, without expending any work on its own part rise 300ft. 
per minute. 

If, on the other hand, the effective distance between the two 
regions is 70ft., the bird would drop as much in passing from one 
to the other as it gained in each, and could just maintain its | 
average level. | 

It may be noted that the difference in the relative energy of 

| 


a bird which is just air-borne at 60ft. per second, and enters a 
"02 — f02 
region where the relative velocity is 70ft. per second, is tations 
29 
or a little over 20 foot-pounds per pound of bird. If there were 
no resistance, therefore, the bird could rise 20ft. in each region, | 
while its speed was being reduced 10ft. per second by the action | 
of gravity. The difference between the actual gain, 1¢ft., 
and this being due to air resistance. 
The figures obtained in the example rather favour the idea | 
that differences of wind velocity may occasionally be of practical | 
use to birds. 





MOTOR ENGINES’ FOR MARINE WORK. 


ON the 8th inst. Mr. R. G. L Markham will read a 
paper before the Institution of Automobile Engineers 
under the title mentioned above. We abstract a few 
passages and print them below. 


It is very important to remember that the conditions afloat 
are entirely different from those which obtain on a car. 

_In the opinion of the author it is very necessary that builders 
of motors for sea purposes should have actual personal experience 
of sea conditions. 

These conditions, as far as they apply to the light or petrol 
type of engine, involve, first, as complete prevision and provision 
against a breakdown as is humanly possible, and, secondly, 
extreme accessibility so that the breakdown may be remedied 
as quickly as possible in order to get the boat under control 
again at the earliest moment. Neither of these conditions must 
be sacrificed to the desire for cheapness, which may prove to be 
dear in the long run. j 

The first condition is met by making all the parts as strong 
and simple as possible, by providing ample wearing surfaces, 
and by the protection of the ignition, carburetter and all delicate 
parts, such as valve stems, springs, &c., from the action of the 
sea water and sea air, and also from chance kicks and blows. 
In particular all ignition gear should be placed where it is not 





| tray. Adequate provision should be made, by the fitting of filters 


| piston out for examination and for cleaning the rings or the 


| do not treat their engines with the care which the designing 


| matter that, in the author’s opinion, is frequently overlooked 
| in the case of two-stroke motors of this type, is the provision of | 


only protected from spray and rain from above, but also from 
water or oil thrown up by the fly-wheel from the bilge or engine 


and traps, for collecting and draining off sediment or water 

which may accumulate in the fuel supply system. In sea 

service it is not always possible to exclude a certain amount of 

water from the tanks, and a few drops reaching the carburetter 

iet may be quite sufficient to stop the engine at a very awkward 

moment. Filters and traps of the ordinary types will not 

always prevent this, but the author has in certain cases applied 

a very simple little device which has proved most efficacious 

where there is any chnace of water 

*- reaching the carburetter. This consists 

in fitting a little copper tube, or what 

A may be described as a bulkhead—see 

sketch—about jin. high around the 

B outlet from the float chamber to the 

jet, and fitting a little drain cock in 

the base of the float chamber. It will 

be obvious that water may accumulate 

and lie in the bottom of the float chamber up to the level of 

the top of the ‘ bulkhead ” before it can find its way to the 

jet, and a frequent use of the drain cock will reveal its presence 

and enable it to be drawn off. Incidentally, the drain cock 

serves the further useful purpose of drawing off petrol fo. 
priming, or other purposes. 

The second condition is met by mounting all the accessories, 
such as pumps, ignition gear, carburetter, &c., in such a way 
that they shall be quickly accessible, and that no one part shall 
interfere with access to any other part ; the author is further of 
opinion that the piston should be accessible from the crank case 
without the need for taking off a cylinder, as this latter involves 
the breaking of a number of joints, though the condition laid 
down probably involves a slight addition to the height, and 
perhaps, to the cost of the engine. The reason this point is 
urged is that, apart from the utility of being able to take the 





piston top from carbon deposit, cases have come to the author’s 
notice in which a connecting-rod has broken at sea, and the 
piston and rod have been removed in a comparatively few 
minutes and the engine has been able to continue running on 
three cylinders. . 

The semi-Diesel type engine is applied to quite different 
purposes ; it is quite unsuitable for motor launches or even 
small cruisers, though it may be applied to large cruising yachts 
or auxiliaries. The chief purpose of this type of engine, however, 
is for use on fishing boats, and small cargo or passenger power 
vessels. In these cases economy of running is of first-rate 
importance, but generally first cost and space occupied are 
matters of great consequence ; there is also the further con- 
sideration that the engine must be as simple as possible, since 
the crew will be very small, and the person in charge of the 
engine will probably not have had any training as an engineer 
or mechanic. Engines of this type will generally be installed 
under deck, and therefore no other special protection from sea 
water is required, but simplicity and substantial construction 
of parts become of far greater importance than in the first, or 
light weight, type of motor, since, as has been implied, the 
men who have to look after them are generally of the type who 


staff might consider desirable. For instance, all control levers 
should be of very substantial design, and the arc of movement 
must be large for a given effect so that no great delicacy of 
handling is required. Accessibility is of just as much import- 
ance as in the first case, but weight is comparatively unimportant 
and revolution speed must be considerably decreased, say, to 
about 400 revolutions per minute. 

In regard to the Diesel type, that is, machinery for ocean- 
going ships, there appears to be no reason why the general 
features of design which are to be found in the present day 
steam engine should be departed from. They have been evolved 
from years of experience, and the prejudices of the marine 
engineer are in favour of their continuance, while good reasons 
can be quoted against many of the innovations which have been 
attempted to be introduced by firms who are in the first place | 
purely gas engine builders, and who have had no previous 
experience of marine motor building. A Diesel engine should 
therefore be of the ordinary steam engine type as far as possible, 
that is, with piston-rods and crossheads, and the piston should 
be capable of being taken out in such a way as not to necessitate 
the breaking of a large number of joints. The sea-going engineer 
will always want to see his pistons before starting on a 10,000- 
mile ocean voyage ; it is not enough for him to hope that every- 
thing will be all right. 

In all classes there is the much debated question whether 
engines should be of the two-stroke or four-stroke type. In 
the first class, the light weight motors, a prejudice has arisen 
against the use of two-stroke engines, into the cause of which 
it is not necessary to enter now, and consequently the four- 
stroke type is by far the more popular, and, in the hands of a 
competent and interested person, it is generally the more 
satisfactory: but at the same time the author is of opinion 
that the two-stroke motor has been rather undeservedly neg- 





ciently understood. The popular conception of its nature | 
may be epitomised by the saying, “It is so simple that there is 
nothing to go wrong, but if it does go wrong there is nothing 
to look for to put right.” At present two-stroke motors are, 
for the most part, used in dinghies and such like small boats, 
where simplicity and small bulk are of importance, and where | 
it is quite a simple matter to remove the whole engine should 
it require attention. The chief trouble with two-stroke motors, 
and, in fact, one may almost say the only trouble, is attributable 
to the partial compression of the explosive mixture in the crank 
chamber, which necessitates more than usual attention to the | 
tightness of the crank chamber joints and end bearings. A | 


a cock in an accessible position at the bottom of the crank case, | 
in order to draw off oil or petrol which it may contain, and, | 


| of course, facility to place a receptacle under the cock so that 


what is drawn off may not run into the bilge. The reason for | 
this is that nine-tenths of the troubles arising with this type of 
motor are due to excess of petrol or petrol vapour in the crank 
chamber. | 
Four-stroke motors would probably not prove suitable for | 
the services in which semi-Diesel engines are chiefly employed, 
owing to the greater bulk for a given power, and the increased 
complication of the four-stroke type, seeing that the people who | 
have to look after them are for the most part unskilled men. | 
When we come to the heaviest class of engine conditions are 
different again. Here we are dealing with engines of consider- 
able size and power which are taking the place of steam engine 
equipments in large vessels, and therefore the staff employed 
to look after them would probably consist of skilled men, as 
in the case of steam : consequently, there is no special disadvan- | 
tage on this score attached to the four-stroke type of motor. | 
There are, however, other points to be considered. For a given | 
size of cylinder the two-stroke engine, with its impulse every 
revolution, gives some 60 to 75 per cent. more power than the | 
four-stroke engine, with its impulse every two revolutions, 
and the former is also considerably cheaper to build. On the | 
other hand, the four-stroke engine, although more costly, is 
from 10 to 15 per cent. more economical in fuel consumption. | 
It will be seen, therefore, that the most suitable type of engine 
will be determined to a large extent by particular circumstances. 
Again, the reversing arrangements of the two-stroke engine are 
usually of a simpler and cheaper nature than those for the four- 
stroke type. As at present there appears to be a definite limit 
to the diameter of cylinder which it is practicable to build 
and run satisfactorily, it follows that for very high powers the 
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two-stroke type is almost inevitable, unless the vessel is to he 
filled up with cylinders. But in respect of Diesel engines 
this appears to be a subject on which there is considerable diver. 
sity of opinion among the best known and most successfy| 
builders. There appear to be many difficulties in connection 
with the two-stroke which are not yet understood, and which 
have not yet been overcome, while the four-stroke apparently 
may be depended upon better to work in the anticipated 
manner. 

It might seem that great saving could be made by the adoption 
of double-acting motors, but apart from the difficulty of the 
piston-rod gland, some figures given recently in THE ENGIN err 
showed that the weight and cost of the double-acting ovine 
are practically the same as those of the single-acting engine for 
the same power. That the double-acting engine has noi yet 
reached the stage of practical politics may be gathered fro the 
troubles with the big German engines, some details of which 
have appeared in the Press. 

After discussing various other subjects, including 
reversing, governing and lubrication, the author 
says :— 

Coming now to the big class, as has already been 
Diesel engines designed for service on ocean-going ships s)\ 
have steam engine type pistons, rods and crossheads wer 
head room is not limited. The reasons for this may be st 
as follows : 

(1) The marine engineer’s prejudice is in favour of it, and he 
will feel familiar with such an engine, and will start wit!) a 
friendly feeling towards it. 

2) If the piston is used as a guide, as is the case with a trunk 
piston, the thrust of the connecting-rod causes wear on the pi-ion 
and liner, tending to leakage and loss of efficiency. 

(3) If the piston js used as a guide it will require more lubriva 
tion; the oil is therefore more likely to be passed up into the 
combustion chamber and burnt, or, in the case of a two-cycle 
engine, thrown out into the exhaust and wasted. In view of 
the heavy cost of lubricating oi! compared with that of the fuel, 
this is a question of some importance. 

(4) Wear of the thrust collars is liable to push the crank shaft 
forward, which would give trouble with the circular guile, 
but would not affect the flat crosshead guide. In the Sabathé 
engine, where the trunk piston is used on account of the lack 
of head room, this is provided against by making the neck of 
the connecting-rod less in cross section fore-and-aft than athwart 
ships, and so somewhat flexible, but this can only be regarded 
as makeshift practice. 

(5) The gudgeon pin can be made larger if it is on a cross- 
head than if it is in the piston. It is also more accessible tor 
examination even when under way, and is working under cooler 
conditions. 

(6) The crosshead provides an easier means of driving the 
pumps by means of levers in cases where levers are selected for 
this purpose. 

As a matter of fact, all the leading firms who have taken up 
the construction of Diesel engines, and who have had previous 
marine experience, and many of those who have not, are con 
structing all their larger engines with crossheads, though the 
trunk design is cheaper, lighter and allows a lower engine. 





FORTHCOMING ENGAGEMENTS.’ 


TO-DAY. 

Tue INSTITUTION OF MECHANICAL ENGINEERS.—Storey 
Gate, St. James’s Park, S.W. Extra meeting. Discussion will 
be resumed by Professor J. O. Arnold on the ‘ Tenth Report 
to the Alloys Research Committee : On the Alloys of Aluminium 
and Zine.’ 8 p.m. 


SATURDAY, MAY 4r#. 


Tue INstiTUTION OF MUNICIPAL AND County ENGINEERS. 
South-Western District Meeting, to be held at the Public Hal!, 
Exmouth. 10.50 a.m.: Reception at the Public Hall and 
Discussion on Paper (which will be taken as read) entitled 
‘A Decade of Progress in a Residential Seaside Town,” Mr. 
Samuel Hutton. 2 noon: Visit Beach Garden Extension : 
pile driving in progress. 2 p.m. sha Drive to Dotton 


Pumping Station (8 miles), calling at Filter Beds and Reservoirs, 


and passing through Knowle, East Budleigh, and Colaton 
Raleigh. 


MONDAY, MAY 67H. 
Roya INsTITUTION OF GREAT BRITAIN. 
Piccadilly, W. General Meeting. 5 p.m. 


Royat Soctety or Arts.—John-street, 


Albemarle-street 


Adelphi, W.C. 


| Howard Lecture: Lecture II., ‘* Heavy Oil Engines,’’ Captain 
| lected, chiefly, no doubt, because its little ways are not suffi- | 


H. Riall Sankey, R.E. (Ret.). 8 p.m. 
THe Society oF ENGINEERS.—Institution of Electrical 
Engineers, Victoria Embankment, W.C. ‘The Effect of 


Intermittency in Limiting Electrie Traction for City and 
Suburban Passenger Transport,’ Mr. W. Yorath Lewis. 
7.30 p.m. 


TUESDAY, MAY 7ru. 
CAVENDISH SOcIgETY. 
and Flameless 
8 p.m. 

Institution of Electrical Engineers, 
“The Edueation of the Brain, 
Mr. W. Deane Butcher. 


Annual Special 
Heat,” Pro 


UNIVERSITY 
* Surface Combustion 


LEEDS 
Lecture. 


RONTGEN SOcIETY. 
Victoria Embankment, W.C. 
considered as an Electrical Machine,” 
Illustrated by lantern slides. 8.15 p.m. 


WEDNESDAY, MAY 8ru. 
—Institution 


THE INSTITUTION OF AUTOMOBILE ENGINEERS. | ( 
of Mechanical Engineers. “‘ Internal Combustion Engines for 
Marine Work,” Mr. R. G. L. Markham. 8 p.m. 

AERONAUTICAL Society OF GREAT Britarn.—The Royal 
United Service Institution, Whitehall. “The Design of «a 
Military Scouting Aeroplane,” Brig.-General D. Henderson, 
C.B., D.S.O. 8.30 p.m. 

THURSDAY MAY 9ru. 

Tue Concrete InstituTE.—Denison House. 
S.W. Annual General Meeting. 4.30 p.m. 

Tue INSTITUTION OF AUTOMOBILE ENGINEE 
Srection.—13, Queen Anne’s-gate, S.W. “ Tires,” 
Burchall. 8 p.m. 

Royat Societies Crus.—63, St. 
Lecture, ‘‘ Icebergs,’’ Sir Clements Markham, K.C.B., 
With lantern illustrations. 8.30 p.m. 

AssocIATION oF Ratnway CoMPaANIEs’ SIGNAL SUPERIN- 
Railway Clearing House, 


Westminster, 


GRADUATES" 
Mr. 





James’s-street, S.W. 
F.R.S. 





Forty-fourth Conference. 

THe InstirutIon or ELecrrica ENGINEERS.—Victoria 
Embankment, W.C. Extraordinary General Meeting for Mem- 
bers and Associate Members only (New Articles of Association), 
to be followed by Ordinary General Meeting. ‘‘ The Behaviour 
of D.C. Watt-hour Meters, more especially for Traction Loads,” 
Mr. S. W. Melsom and Mr. H. Eastland; ‘‘ Electric Meters on 
Variable Loads,’ Prof. D. Robe tson. 
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THURSDAY AND FRIDAY, MAY 97x anp 10rn. 


[ron AND StTeEL InsT1TUTE.—Annual Meeting at Institution 
of Civil Engineers, Great George-street, Westminster. 10.30 a.m. 
For programme see page 416 ante. 


FRIDAY, MAY 10rn. 


University CottecE.—‘ The Importance of the Business 
Side of Engineering,” Mr. Leslie Robertson. 5.30 p.m. 

oyAL INSTITUTION OF Great Brirarn.-—Albemarle-street, 
Piccadilly, W. ‘‘ The Speaking Cinematograph Films,’’ Pro- 
fessor W. Stirling. 9 p.m. 

JUNIOR INSTITUTION OF ENGINEERS. 
Engineers, Victoria Embankment, W.C. ““‘ Notes on Telephone 
Exchange Equipment,” Mr, A. J. Gayes. 8 p.m. 

‘Pye INSTITUTE OF Metats.—At the Institution of Mechanical 
cngineers, Storey’s-gate, Westminster, S.W. May Lecture on 
“The Inner Structure of Simple Metals,” Sir J. Alfred Ewing, 
K.C.B., F.R.S. 8.30 p.m. 


SATURDAY, MAY lIlIra. 


Socrery OF ENGINEERS.—Annual Dinner at the Criterion 
Restaurant, Piceadilly-cireus, W. 6.30 for 7 p.m. Tickets 
may be obtained from the Secretary, 17, Victoria-street, S.W. 

Tue INSTITUTION OF MuNIcIPAL AND County ENGINEERS.— 
Midland District Meeting at Nuneaton. 11.30 a.m.: Assemble 
at the Law Courts, where members will be received by his Wor- 
ship the Mayor. District Business, Minutes. Paper by the 
Borough Surveyor, Mr. F. C. Cook, on ‘‘ Ten Years of Municipal 
Work in Nuneaton.” 2 p.m.: Leave by brakes for inspection 
of Sewage Pumping Station, Refuse Destructor, Open-air 
Swimming Baths, and Public Slaughter-houses. 3 p.m.: Leave 
for the Sewage Outfall Works at Hartshill to inspect Silt and 
Humus Tanks, Contact Beds, Percolating Filters, &c. 


SATURDAY, MAY IlrH, ann MONDAY, MAY 13ru. 


RoyaL METEOROLOGICAL SOcIETY. 
For programme see page 471. 


MONDAY, MAY 13ru. 
Ice 


Institution of Electrical 








Meeting at Southport. 


CoLpD STORAGE AND AssocraTIon.—-Annual Dinner at 


the Hotel Cecil. 


TUESDAY, MAY l14ru. 

THe Rartway Cius.—92, Victoria-street, S.W. ‘“‘ Notes 
on the State Railways of Northern Italy,’”’ Mr E. J. Miller. 
7.30 p.m. 

FRIDAY, 


MAY 17ru. 


Junior InstrruTion OF ENGINEERS.—-39, Victoria-street, 
S.W. “Storage Battery Engineering.’’ Mr. G. C. Allingham, 
S p.m. 

SATURDAY, MAY 18TH. 
THe Institution oF Locomotive ENGINEERS.-—St. Bride 


Institute, Bride-lane, Fleet-street, E.C. ‘ The 


Long. 6.45 p.m. 


THURSDAY, MAY 23rp, Tro WEDNESDAY, MAY 29ra. 


Tue INSTITUTE OF MUNICIPAL AND County ENGINEERS.— 
Visit to Paris, Whitsuntide, 1912. Leave Victoria 10 a.m. on 
Thursday, May 23rd. 


FRIDAY, MAY 24ru. 
Junton INSTITUTION OF ENGINEERS.—-39, Victoria street, 
S.W. “ Brewery Plant,” Mr. 8S. H. Hole. 8 p.m. 
MONDAY, MAY 25ru. 
THE INSTITUTION OF AUTOMOBILE ENGINEERS : GRADUATES’ 


SrcTion.---Visit to Messrs. Dennis Brothers and Messrs. Drum- 
mond Brothers, at Guildford. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Overtaking Arrears. 

ForREIGN and other orders have accumulated consider- 
ably during the coal strike, so that iron and steel firms have 
large arrears to overtake, and this they are endeavouring to 
do, although much hampered by a comparative scarcity both 
of coke and of pig iron. The orders recently booked have also 
amounted to a fair aggregate, and although consumers fight 
<hy of the high prices, yet they must have supplies, and cannot 
afford to wait for them as long as they could do if trade generally 
were dull, instead of being, as it now is, quite brisk. The engi- 
neering industries and general metal-working trades are proving 
good customers since they themselves are experiencing a strong 
demand, beth home and oversea, for their own productions. 


Pig Iron Scarce and Dear. 

The searcity of coke continues, though it is a little less 
pronounced than a week ago. The consequence is that although 
as many furnaces as practicable have been blown in, the pro- 
duction of pig iron is still below the average, and much below 
the current demand. Something like a pig iron famine is being 
experienced, with values very firm. Somewhat higher quota- 
tions than recently are mentioned for Northampton forge sorts. 
Business is reported to have been done at 61s., and the general 
range of Northampton quotations is from 61s. to 62s. Derby- 
shire is in good request, and is quoted 62s, to 63s. South Staf- 
fordshire common forge is in large inquiry, and is quoted 57s. 6d.; 
and so is part-mine at 62s. Best all-mine forge continues fully 
90s., and cold blast 120s. upwards. The demand for foundry 
descriptions of all grades is heavy. : 


Mills and Forges very Busy. 


The manufactured ironworks are making large out- 
puts, but could do more if they could get adequate and more 
regular supplies of pig iron. Many of the firms are full up 
withorders, and therefore quote very firmly for new business. The 
marked bar houses have no difficulty in realising the new £9 
basis. Quotations for merchant bars are rather higher than 
recently, some of the chief firms requiring £8 2s. 6d. delivered 
Birmingham. Hoop iron is in good request at £7 15s. slit nail 
rods are quoted £8 10s., and gas strip is £7 l5s. to £7 17s. 6d. 
A ready sale is experienced for plain black sheets, which are 
being rolled in large quantities. Makers quote singles, £7 15s.; 
doubles, £8; and trebles, £8 10s. Galvanised corrugated sheets 
are in brisk request with values tending upwards, 24 gauge being 
quoted £12 5s. to £12 10s. Spelter keeps dead. 


Brisk Inquiry for Steel Sections. 

Engineers are placing good orders for steel, particu- 
larly for sections. The current quotation for angles is £7 10s. 
to £7 12s. 6d. Joists are in moderate request at about £7. The 
steel mills generally are not yet running to their fullest extent, 
but the output is week by week increasing. Bessemer sheet 
bars are quoted £5 10s. to £5 12s. 6d., and Siemens £5 12s. 6d. 
to £5 15s. Neither billets nor bars are yet plentiful. 


; Electrification | 
on the London, Brighton and South Coast Railway,’’ Mr. M. F. | 


The Engineering Trades well Engaged. 

The engineering industries are well engaged, both on 
home and foreign account. Considerable stocks are being built 
of harvesting machinery, whilst agricultural oil and steam 
engines also constitute a good output. For industrial purposes 
large quantities are being built of prime movers, alike steam gas 
and oil. Complete gas producer plants are in increasing demand. 
The motor car, moter cycle, and ordinary cycle trades are all 
very busy. The rolling stock companies and bridge builders 
have some good orders in hand, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
A Slow Market. 

THE attendance on the Iron Exchange was fairly good, 
but the tone in all departments was slow. In pig iron there is 
still difficulty in obtaining deliveries. The main stocks at the 
Manchester docks consist principally of Scotch iron. There 
was little or no change to note in this class. Finished iron and 
steel maintain a high level of prices. Copper and lead were 
unchanged, but English tin ingots advanced rather sharply. 
Quotations :—Lincolnshire, No. 3 foundry, 61s.; Staffordshire, 
60s. 6d.;. Derbyshire, 62s. 6d. to 63s. Scotch: Gartsherrie, 
69s. to 69s. 6d.; Glengarnock, 67s. 6d. to 68s.; Summerlee, 
69s.; Eglinton, 66s. 6d., delivered Manchester. West Coast 
hematite, 75s. f.o.t. Finished iron: Bars, £7 15s. to £8; hoops 
£7 17s. 6d.; sheets, £9. ‘Steel: Bars, £7 10s. to £8; Lancashire 
hoops, £7 17s. 6d.; Staffordshire ditto, £7 17s. 6d.; sheets, 
£8 15s. to £9; boiler plates, £8 15s. to £9; plates for tank, 
girder and bridge work, £8 to £8 5s.; English billets, £5 15s. 
to £6; foreign ditto, nominal ; cold drawn steel, £10 to £10 10s. 
Copper :. Sheets, £86; tough ingots, £76 to £76 10s.; best 
selected;"£76 10s. to £77. Copper tubes, 10$d.; brass tubes, 
8jd.; cortdenser, 93d.; brazed brass tubes, 10d.; rolled brass, 
8d.; brass wire, 8d. to 8}d.; brass turning rods, 8}d.; yellow 
metal, 6d. to 7d. Lead sheets, £20 5s. per ton. Tin: English 
ingots, £216 per ton. 


Manchester Association of Engineers. 

Preliminary arrangements have been made by the 
above society for its members to view the following works 
during the summer and autumn :—June 26th, the British 
Thomson-Houston Company’s works at Rugby ; August 28th, 
the works of the Royal Crown Derby Porcelain Company, 
Limited, at Derby ; October 12th, the works of the National 
Gas Engine Company, Limited, Ashton-under-Lyne ; the works 
of Belsize Motors, Limited, date not fixed. 


Liverpool University. 
The formal opening of the Harrison-Hughes engineer- 
laboratories at the above university will be performed by 
Viscount Haldane of Cloan, on May 18th next. 


Liverpool Engineering <Society. 

On April 24th last a paper was read before this society 
by Mr. J. Reney Smith, on “ Marine Boiler Failures.’”’ The 
author said that in any comparison between an oil engine and 
a steam-using engine the first disadvantage pointed out by the 
advocates of the former was the boiler, which is stated to be 
costly to install, obsolete in its method of using fuel, requiring 
a larger number of attendants, and sooner or later demanding 
large repair bills. It was therefore of the highest importance 
that causes which might lead to destructive results should be 
avoided, and when repairs were necessary they should be 
carried out in a more economical way than in the past. After 
referring to the most common sources of trouble in marine 





boilers, such as furnace collapse, cracksand local wasting of the 
plates, the author went on to describe the oxy-acetylene and 
electric processes of metal cutting and welding. 


Mr. J. H. Reynolds. 

On Tuesday night at the Manchester School of Tech- 
nology a cheque for a thousand guineas and an illuminated 
address were presented to Mr. Reynolds on his retirement from 
the post of Director of Higher Education and Principal of the 
School of Technology. Sir T. T. Shann, chairman of the Man- 
chester Education Committee, presided. In the address, refer- 
ence is made to Mr. Reynolds’ services to the cause of education. 
As Dean of the Faculty of Technology in the University he had 
striven to give full opportunities to all capable students, in- 
cluding the very poor, and his consistent aim had been to 
increase efficiency of workmanship, particularly in science and 
technology. 


Workshops Extension. 

In order better to cope with the increasing volume 
of business, Messrs. B. and S. Massey, Openshaw, have recently 
added very materially to their office accommodation. The 
extensions include a commodious new drawing-office, and mess- 
rooms for the workpeople and staff. The mess-rooms are pro- 
vided with kitchens, fitted up with gas-heated ovens, so that 
meals can be properly prepared and eaten in comfortable sur- 
roundings. 


BARROW-IN-FuRNEsS, Thursday. 
Hematite. 

The whole of the iron-producing plant that was in 
operation before the coal strike has not yet been set to work 
again, but there are now only a very few furnaces still damped 
down. Supplies of coal and coke are coming to hand pretty 
well, and before many days the output of iron will be normal 
again. There is every prospect of a very full demand for iron, 
not only on the part of local users, but by those outside the dis- 
trict. Steel makers have fuller wants, and a good proportion 
of the-iron made at Barrow and at Workington is going into 
prompt use at Neighbouring works. Those smelters who make 
for thé open market have good orders in hand, and all look for- 
ward to a spell of good steady trade. Makers are quoting 
71s. per ton net f.o.b. for parcels of mixed numbers of Bessemer 
iron, and special sorts are up to about 75s. per ton. This latter 
is a growing trade, and several makers are laying themselves 
out to produce high-class iron for special purposes. The warrant 
market has been quiet again. The cash price is 70s. 1d. per ton. 
Warrant stores remain the same at 45,386 tons. 


Iron Ore. 

The iron ore trade is well employed again, and raisers 
are experiencing a fuller demand for ore than has been the case 
for some time past. The outside demand, too, is likely to be 
good, for Scotch smelters have satisfactory requirements, 
and have shown a partiality for Cumberland and Furness ores 
of late. Good average sorts of ore are quoted at 15s. to 18s. 6d., 
and the best sorts are up to 24s. per ton net at mines. Spanish 
ores are in steady demand at 21s. 6d. per ton for best sorts. 


Steel. 

There is every prospect of the steel trade of this dis- 
trict being busier than has been the case for a number of years. 
At Barrow the plate mill is again in operation, after standing idle 
for a very long while. The demand for ship and boiler plates 
has been very brisk of late, and this has}led steel makers to 








improve their mills. Orders have been secured, and a busy 





time is looked forward to. The local demand for plates is 
particularly good, and plates for bridge work are also in steady 
demand. Ship plates are at £7 10s. to £7 12s. 6d. per ton. 
The rail departments at Workington are busy again. The 
demand for rails is steady, with heavy sections at £6 2s, 6d. to 
£6 5s. per ton. Little is offering in light sections or colliery and 
heavy tram rails. 


Shipbuilding Industry. 
Shipbuilders and engineers are full of work. The 
construction of a new battleship for the British Government 
is being commenced very shortly. She will be named the Delhi. 


Shipping. 
The shipping trade is quiet, especially with regard 
to exports of iron and steel, but these may be expected to look 
up again almost immediately. 


Fuel. 
The demand for coal and coke is full. Supplies are 
now coming to hand in a more satisfactory manner, and prices 
are easing down to the normal level again. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

So far as the amount of work on hand is concerned, 
the position of the iron and steel trades could scarcely be better. 
Manufacturers are pressed for deliveries in practically ail 
branches, and fresh orders, on which some advance in prices is 
readily secured, are coming in pretty freely. The increased 
cost of raw materials is forcing up quotations of finished goods 
all along the line. It will take some time to clear-off the arrears 
of work which accumulated during the coal strike, and generally 
speaking, manufacturers can see full employment ahead for 
several months. As regards the reports that have been pub- 
lished to the effect that Krupp, of Essen, had secured the 
bulk of the orders from the Victorian Railway Commissioners 
for car and wagon tires and wheels and axles, Sheffield firms 
tenders being ignored, we understand that local tenderers 
have not yet learnt the result of the competition. It is pointed 
out here that a considerable proportion of the requirements of 
Australia is still obtained from this country, and that in the 
present instance, if the goods have been ordered from Krupp, 
it will be found that the reason is the earlier delivery promised 
by the German firm, coupled with a little cutting in price on 
other articles supplied. Owing to the well-known differences 
in steel manufacture in Germany and Sheffield, tenders are 
based on different specifications, but British manufacturers 
supply all the best tires required in Australia. There is no 
information yet to show that this has not been the case in the 
present instance. The question of delivery was affected by the 
the fact that Sheffield firms are all well employed. In connec- 
tion with the Russian naval programme recently referred to, 
a considerable amount of work is being done in this country, 
chiefly for the machinery, but the hulls of the ships are to be 
constructed in the Russian Government yards. 


The Coal Trade. 

Very few forward contracts for steam coal are being 
made, most of the sales at the present time being in the nature 
0 ispot lots, which fetch about 13s. to 14s. per ton at the pits. 
The excess supplies on contracts up to these prices is being 
readily paid. But contractors are not willing to put more busi- 
ness through, preferring to adopt a waiting attitude until the 
market is more settled. In the meantime there is a strong 
demand on contract account from manufacturers and the rail- 
way companies, but the tonnage going for shipment is below 
the normal for the time of the year. Some collieries are inctined 
to force sales, but prices remain as stated above for best York- 
shire hards. A very large tonnage of, gas fuel is being moved, 
most works being anxious to bring their depleted stocks up to 
the normal level again. We understand that an important 
meeting of colliery representatives was held on Wednesday 
in London to consider a new basis for coal prices, to operate 
nationally, but with what result was not known at the time of 
writing. : 


Slacks. 

Full contract supplies are now available, with the 
result that most of the recent heavy advance in prices of slack» 
has been lost. Current prices are, generally speaking, about 
Is. 6d. to 2s. per ton above contracts. Best washed smalls, 
8s. 6d. to 9s. 6d.; best hard slacks, 8s. to 8s. 6d. Seconds are 
down to 7s. per ton. 


House Coal. 

A very quiet trade is being done in house coals, both 
locally and in distant markets. Few collieries have now any 
weight of orders on hand. ‘The expectation of further reduc- 
tions in price has kept the demand at open market prices excep - 
tionally slow, the inquiry by London merchants being especi- 
ally quiet. Current prices are scarcely more than Is. to Is. 6d. 
per ton above contract prices, and this is expected to tempt 
merchants to come into the market. However, the public 
demand for coal is extraordinarily quiet, and there seems no 
inducement to merchants to speculate. 


Pig Iron. 

It is scarcely possible yet to give quotations for Lin- 
colnshire or Derbyshire pig iron. Only small quantities of 
iron have come through this week, the furnaces getting to work 
very tardily, but it is expected that a larger supply will be 
available next week. in the meantime consumers are rather 
short of supplies, their stocks undergoing rapid depletion owing 
to the great amount of work on hand. Fancy prices are still 
quoted, but furnace owners are not really wanting business, 
being anxious to get on with deliveries against old contracts. 
Advances of 4s. to 7s. per ton on pre-strike figures are talked 
of, but there will be no actual business until more normal con- 
ditions are restored. Best washed furnace coke is quoted from 
13s. 6d. to 14s. 6d. per ton. East Coast hematite, mixed num- 
bers, is offered here at 76s. to 77s. for prompt delivery. 


The Steel Trades. 

Very active conditions are reported in the steel trades 
both the light and heavy branches, and, as already stated, prices 
are higher all round. Billet makers have a lot of uncompleted 
orders on hand, and will not sell except at advanced prices. 
Bessemer acid billets are quoted from £7 5s. to £7 10s., with 
Siemens qualities from £7 10s. to £8. Basic billets stand at 
£6 5s. upwards. Most of the local consumers are well bought 
under contract, but where excess quantities are desired or buyers 
urgently want material, these prices are being paid. Makers 
of steel for agricultucal purposes have enjoyed a very good 
export season. Edge tool makers are in arrears with orders, 
and plate and cutlery makers have plenty of work, although the 
coal strike caused a considerable falling off in the booking of 
new business. The rolling mills have a lot of arrears to clear 
off. 
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NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THE situation ‘n the Cleveland pig iron trade is steadily 
becoming more favourable to the producers, and prices now are 
better than they have been since 1907, with the expectation 
that they will continue to rise for some time to come. Every- 
thing seems to be favourable to advancing quotations, and there 
can be no doubt of the genuine character of the trade that is 
now being done ; the improvement has not been brought about 
by speculative ‘operations. It has appeared in the finished 
branches of the iron and steel industries, and has extended to 
the pig iron trade. This is a warrant that it is not a mere 
‘flash in the pan,”’ as it might have been if it had been noticed 
in the pig iron business, and not in the finished iron and steel 
trades. The reports of reviving trade in pig iron in other 
countries, and notably in the United States, where prices have 
been put up this week, are calculated to strengthen the position 
of producers in this country. Besides this, the supply of pig 
iron is yet very short of requirements, as there is scarcely any 
stock in the makers’ hands, and, furthermore, the producers 
have had considerable difficulty in reeommencing work at the 
furnaces. In the first place, ironmasters have found it hard 
to secure adequate quantities of coke. Most of the furnaces 
that had been damped down would have been in operation 
2gain fully a fortnight ago if there had not been this dearth of 
fuel after the settlement of the miners’ strike. When the 
strike commenced at the beginning of March there were 78 blast 
furnaces in operation, by the end of the month there were only 6 
at work. Now about 60 of the idle furnaces have restarted, 
but mostly they are producing qualities of pig iron which are 
below the average. and the lower qualities of pig iron are rela- 
tively cheaper than they were prior to and during the recent 
general strike. Cleveland pig iron warrants are up to 54s. 
cash buyers, and No. 3 has been raised to 54s. 6d. per ton for 
prompt delivery, a higher price than has been reported for 
quite five years. Some producers are asking 5s. per ton more 
for their No. 1 than their No. 3, but the general difference is 
4s. 6d., and odd lots can be got at 58s. 6d. No. 4 foundry is at 
53s. 9d., No. 4 forge at 53s. 6d., and mottled and white at 53s. 
There is no dearth of the lower qualities of Cleveland pig iron, 
as the output for the last fortnight has largely consisted of the 
qualities below No. 3, and this will be so until the furnaces 
have got back to their normal working. 


Hematite Pig Iron. 


The demand is improving, and the outlook is exceed- 
ingly encouraging, taking into account the prosperous condition 
of the steel industry. The prices obtainable for hematite iron 
are relatively better than those ruling for ordinary Cleveland 
pig iron, and they rise steadily. There is good reason to believe 
that this satisfactory state of affairs will continue for the re- 
mainder of this year, and prospects are good for 1913; in fact, 
some of the producers of steel are already well placed for next 
year. Most makers of East Coast hematite pig iron have raised 
their quotation for mixed numbers to 71s. per ton, but odd lots 
are still procurable at 70s. per ton. 


Extraordinary Decline in Stocks. 


As makers have had during the last few weeks practi- 
cally no stock of Cleveland pig iron, and were producing little, 
consumers have had to draw iron heavily out of Connal’s public 





warrant stores, and last month brought about a decrease 
in the stock—69,788 tons—which was almost unprecedented, 
there being only one month on record when a larger decrease 
was reported, May. 1907, with 78,000 tons. A decrease of | 
122,199 tons must be announced for the last two months, one 
of 144,544 tons since the year opened, and one of 209,383 tons 
since the recent maximum stock was reported in the early 
autumn. The quantity held at April 30th was 392,090 tons, 
ot which 372,052 tons were of No. 3 quality. Large as the decrease 
was last month, it would have been still larger if more vessels | 
could have been chartered to carry away pig iron. There were 
many laid up last month, not for want of trade, but because 
they could not get bunker coals except at prices altogether 
prohibitive. 


The April Pig Iron Exports. 
Unusual interest has been manifested regarding the | 
shipments of pig iron for April, owing to the policy pursued in | 
March by the shippers, who took advantage of the low rates of | 
freight to send away iron that was not due for delivery in April 
and May. That and the scarcity of pig iron were responsible 
for the exports reaching only 108,374 tons for the month, the 
worst April shipments since 1905, and only twice in the last 
fifteen years have the exports been on so poor a scale for the 
fourth month of the year. They fell short of the April average 
of the last ten years by 12,637 tons, and as compared with March 
there was a decline of 25,065 tons, or nearly 20 percent. Usually 
April is the briskest shipping month of the year, but that is 
not the case this year. The deliveries by sea were augmented 
in March at the expense of those in April. A large falling off 
to Germany was reported, 28,634 tons being the quantity in 
April, as compared with 42,576 in March, and to Italy the 
quantity fell off from 19,223 tons to 7323 tons, while to China 
and Japan the decrease was from 11,628 tons to 9825 tons. 
The total shipments of pig iron shipped in the four months was 
434,623 tons, the best since 1908, and it compares with 395,420 
tons last year. 


Manufactured Iron and Steel. 

Never before has there been as great briskness in the 
finished iron and steel industries of this district as is reported 
at the present time; some manufacturers, indeed, describe the 
situation as too good, and it is known that more orders are 
pressed upon them than they can undertake. The works 
are once more in full swing after a stoppage in most cases of 
nearly two months. The reopening of the mills has been de- 
layed for nearly a month, because it has been almost impossible 
to procure materials, since the blast furnaces have just re- 
started, and there has been a great dearth of fuel, notwithstand- 
ing that the collieries were reopened in Easter week. The 
heavy steel rail makers have advanced their quotations, and now 
are asking £6 to £6 5s. per ton net f.o.b.; they are not in a 
hurry to accept orders even at the top rates of to-day. Iron 
ship rivets have been advanced 10s. per ton to £8 10s. Gal- 
vanised and corrugated steel sheets are up to £12 5s. per ton, 
less 4 per cent. f.o.b. Steel ship plates are firm at £7 1és.; 
iron ship plates at £7 10s.; steel ship angles at £7 7s. 6d.; and 
iron ship angles at £7 158. ., all less 2} per cent., and delivered 
at North-East Coast shipyards. Common iron bars are at 
£7 15s.; basic steel bars at £7 5s.; and Siemens steel bars at 
£8, all less 2} per cent. f.o.t Steel hoops are at £7 5s; steel 
strip at £7 2s. 6d 


Cleveland Miners. 

At a conference held on Monday at Middlesbrough 
between the Cleveland Mineowners’ Association and the dele- 
gates of the ironstone miners, the latter asked for an advance of 
1} per cent. in wages for the current quarter, and the employers 
conceded 1 per cent., which the men accepted. In the first 
instance the owners offered 0.4 percent. The Minimum Wages 
Committee for the Cleveland ironstone mines was sitting at 
Middlesbrough on Tuesday and Wednesday this week, under the 
chairmanship of Sir Robert_Romer. 


Wages at the Shipyards. 
Themen employed at the shipyards are again moving with 





| done. 


a'view of securing further advances intwages. At a meeting of the 
Shipyard Standing Committee under the National Shipbuilding 
Agreement, which was held at Newcastle on Monday, delegates 
from the seventeen trades signatory to the agreement being 
present, it was decided to give the employers notice that applica- 
tion will be made for a general advance in wages. ‘T'wo increases 
were made last year, one in the spring and the other in the 
autumn, and six months having elapsed since the last increase 
was granted, the men think that the prosperity in the industry 
warrants a further advance being applied for, Furthermore, 
the men desire to have the agreement amended which was 
entered into with the employers three years ago, and the duration 
of which terminated on March 9th. Practically it was decided 
to give the Shipbuilding Employers’ Federation notice to this 
effect. 


Coal and Coke. 

Work is once again proceeding regularly at the col- 
lieries, and trade has got back into something like its normal 
condition, though quotations are still high. Bunker coals, for 
which extraordinary high prices were quoted and paid during 
the recent strike, even 40s. and 45s. per ton, are now at fairly 
reasonable figures, 16s. being accepted for ordinary bunkers 
and 16s. 6d. for best. These rates are still considered too high, 
and certainly they are a good deal above the figures which were 
reported before the strike commenced. Coking coal is more 
freely inquired for, and unscreened is obtainable at 16s. 6d., 
with coking smalls at 15s. 6d. The supply of coke is not yet 
equal to the requirements, and its scarcity during the past 
month has delayed the restarting of the blast furnaces a good 
deal. There is a wide diversity with regard to prices ; in fact, 
this week even 21s. has been paid for the best furnace coke, 
delivered at Middlesbrough, but for contracts to be executed 
over the next three or six months 18s. to 19s. per ton will be 
accepted, which is not much in excess of the price ruling just 
before the strike began. Some patent oven coke has been sold 
at as low a figure as 17s. 6d., delivered at Middlesbrough fur- 
naces. 





NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
The Warrant Market. 

THERE has been a halting tendency in the Glasgow 
pig iron warrant market this week as regards prices, although 
a considerable business has been done. Advices from abroad 
are encouraging, and this, along with the general activity in 
the manufacturing departments of the iron and steel trades, 
hae tended to foster the impression that higher prices may yet 
be experienced. In this belief makers of pig iron are credited 
with being in no hurry to resume the full output, desiring rather 
still further to reduce stocks and elevate values. On the other 
hand, merchants are doubtful as to whether consumers are 
quite ready to follow a yreatly enhanced level of prices, and are 
therefore inclined to hesitate rather than follow the market 
further in an upward direction at present. There are, indeed, 
those who believe that theinflow of fresh business has been already 
arrested by the high prices that now prevail. It is not surprising 
therefore that the warrant market has in the last few days 
oceasionally lacked support. Business has been done in Cleve- 
land warrants from 54s. 24d. to 53s. 9d. cash, 54s. 6d. to 54s. 
one month, and 55s. to 54s. 74d. for delivery in three months. 
Between these figures a fairly large amount of business has been 
Speculative interest in warrants does not seem so far 
to have spread to any great extent among the general public. 
The demand for Cleveland iron has been increasing in Scotland, 
and imports are, accordingly, becoming greater, although they 
still fall short of the quantity of iron used at this time last year. 





Scotch Pig Iron Trade. 

The output of pig iron in Scotland is still much short 
of the usual amount, although some twenty-five furnaces 
additional to those blowing a week ago are now in operation. 
Production is probably considerably short of one-half what it 
was before the strike. So far as can be ascertained, buyers are 
purchasing only to meet immediate necessities, and there is no 
marked increase in the calls for iron for shipment. At the same 
time, makers have been following the upward movement in 
prices with more eagerness than merchants, and it would appear 
that some of the latter must have iron in reserve purchased a 


considerable time ago, as in the cases of certain special brands | 


they are quoting lower prices than producers. Free at ship at 
Glasgow, merchants quote Govan and ~~ Nos. 1, 62s.; 
Nos. 3, 60s. 6d.; Carnbroe, No. 1, 66s.; No. 62s.; Clyde, 
Calder, and Langloan, Nos. 1, 68s. 6d.; Nos. 3, ei 3s. ¢ 6d.; Gart- 
sherrie, No. 1, 69s.; No. 3, 64s.; Summerlee, No. 1, No. 3 
65s.; Coltness, No. 1, 83s.; No. 3, 64s. 6d.; Eglinton, at 
Ardrossan or Troon, No. 1, 61s. 6d.; No. 3, 60s. 6d.: Glengar- 
nock, at Ardrossan, No. 1, 67s. 6d.; No. 3, 62s. 6d.; Dalmelling- 
ton, at Ayr, No. 1, 62s. 6d.; No. 3, 60s. 6d.; Shotts, at Leith, 
No. 1, 68s. 6d.; No. 3, 64s. 6d. 
No. 3 pig iron 65s., delivered f.a.s. at Grangemouth. 





9s 





The Hematite Trade. 


The course of the market for hematitie pig iron has 
proved somewhat uncertain. 
rants was purchased in Glasgow market a few days ago at 
69s. 9d. for cash, but the apparent business is small, considering 
that consumers are now operating their works almost to the 
fullest extent. There is also some difference of opinion as to 
the current value of Scotch hematite pig iron. It has been 





The Carron Company quotes its | 


A quantity of Cumberland war- | 


reported that makers have quoted up to 75s. per ton for West | 


of Scotland delivery. But it does not appear that much fresh 
business is being done. Contracts that were fixed some time 
before the strike are still being implemented, and will continue 
to be for some time to come. At the same time, there can be 
no doubt that private stocks of Scotch hematite are being 
materially reduced, and this cannot fail to strengthen the 
position of makers. 


Malleable Iron and Steel. 

There is now a state of pretty general employment 
in the malleable iron trade of the West of Scotland. Orders in 
hand will keep the works going for a considerable time. A fair 
amount of material, both for home use and shipment, was 
booked in the early days of the strike and previous to recent 
advances in price. The latter seem to be followed only to a 
small extent, and with reluctance on the part of buyers, who 
do not seem at all confident that they will be able to induce 
customers generally to respond. It would thus seem to be the 
fact that prices have gone rather beyond the ideas of buyers. 
At the same time, there is only a moderate amount of foreign 
competition, and, unless there should be an appearance of such 
business coming to the front, makers will probably adhere pretty 
closely to current quotations, which are on the basis of £7 7s. 6d. 
for crown bars, less 5 per cent. discount. The steel makers 
are now, for the most part, very busy, especially those who are 
supplying shipbuilding material, for which the call is now quite 
pressing. Contract work of this description is reported to be of 
such extent that it will keep some of the producers busy for 
months to come. The prospects of future business is another 
matter, and it may be of some importance to note that there 
appears to be a halt in the placing of shipbuilding contracts, 
the work secured in the past month being within comparatively 
moderate compass. The latest advances in steel prices make 


such an increase in the cost per ton of new vessels that even 
with present good freights owners are inclined to hesitate. 


Makers quote steel ship angles £7 5s., ship plates £7 12s. 6d. 
bars £8, and boiler plates £8 7s. 6d., all subject to 5 per cent. 
discount for delivery in the Clyde district. 


The Coal Trade. 

A large business is now being done in the coal trade. 
The decreases in exports which continued during the past tw. 
months have now been exchanged for increased shipment 
and these are expected to continue for some time. It has be 
greatly in favour of the expansion of the shipping trade in cou! 
that many large manufacturing consumers have been out of t! 
market until now. The heavy outputs at the collieries have th: 
been more fully available for shipment. The proportion 
foreign exports has been larger than usual, although there is a! 
a good coastwise business proceeding. Prices of shipping co: | 
are somewhat easier than a week ago. Steam coal is quot: :| 
f.o.b. at Glasgow 14s. 6d. to 15s. 6d.; splint and ell, 15s. to 16 
washed treble nuts, 14s. 6d. to 15s. 6d.; doubles, 13s. td. 1 
14s. 6d.; and singles, lls. 6d. to 12s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week's Coal Trade. 

THERE was not much spirit given to business on it 
resumption after the week end. As was expected, inquiri: 
for early loading were considerable, and colliery owners wer 
quoting steady prices both for small and large, but the numlx 
of dealings were small. Forward business remained quite idl 
buyers continuing the waiting policy which has found accep: 
ance by a large number. The hope is, of course, of a turn i; 
the market in their favour towards the early part of May. 


Cardiff: Present State of Trade, May 1st. 

Latest quotations : *Change well attended, but 
business in the steam coal trade was not well attended. Collier) 
owners were quoting steady figures for both large and sma|| 
steams for shipment this week. Forward business continue: 
inactive, buyers following evidently an arranged policy ot 
caution for present. Tonnage arrivals over the week-end not 
up to expectation. Quotations for best large about 21s. td 


to 22s. Latest: Best Admiralty large, 21s. 6d. to 22s.; best 
seconds, 20s. 9d. to 21s. 3d.; seconds, 20s. to 20s. 6d.; ordinaries, 


19s. to 19s. 9d.; best drys, 20s. 6d, to 21s. 6d.; ordinary drys, 
18s. to 19s. 6d.; best bunker smalls, 13s. to 13s. 6d.; best 
ordinaries, 12s. 6d. to 13s.; cargo smalls, 11s. to 12s.; inferiors 
10s. to 10s. 9d.; best Monmouthshire black vein, large, 19s. 9d 
to 20s. 3d.; ordinary Western Valleys, 19s. 3d. to 19s. d.; 
best Eastern Valleys, 18s. 9d. to 19s.; seconds, 18s. 3d. to 
18s. 9d. Bituminous coal : Good household, 17s. 6d. to 18s. 6d.; 
best household, 19s. to 20s.; No. 3 Rhondda, large, 20s. to 21s.; 
small, 13s. to 14s.; No. 2 Rhondda, large, 17s. to 18s.; through, 
14s. 9d. to 15s. 9d.; No. 2, small, lls. 6d. to 12s, 6d. Patent 
fuel, 20s. to 22s. Pitwood, 20s. 6d. to 21s. 6d. 


Newport (Mon.), May Ist. 

*Change was well attended, but the business in steam 
coal was not so large as expected or anticipated, the cautiou- 
hand-to-mouth policy being followed as if another divergence 
from regular trade was likely. Forward business was quit 
inactive. Tonnage arrivals over the week-end, while giving 
substantial aid, did not equal the sailings of laden vessels, and 
with colliery outputs heavier shipments became more rapid 
There was as a result less complaint of congestion though the 
trouble was still there. It was evident, however, that normal 
| conditions were being gradually restored. Quotations for best 
| Admiralty remained about 21s. 6d. to 22s., with other steam 
| qualities, including Monmouthshire, at relative figures. The 
| inquiry for small steam seemed more active ; some description- 





were more difficult to secure and rather firmer. There was no 

alteration in house coals on the day, but buyers were expecting 

a reduction from May Ist. Pitwood was in demand, and with 

timber arriving less freely importers were quoting less firmly. 

Following are the approximate closing prices :—Steam coal : 

| Best Newport black vein, large, 19s. 6d. to 20s.; Western Valleys, 
19s. to 19s. 6d.; Eastern Valleys, 18s. 6d. to 18s. 9d.; other sorts, 
18s. to 18s. 6d.; best smalls, 12s. to 12s. 6d.; seconds, IIs. to 
12s.; inferiors, 10s. to lls. Pitwood, 21s. to 21s, 6d. 


Swansea. 

There was a good attendance on ’Change, and some 
degree of excitement shown, but little to report in the anthracite 
coal market, where transactions appear to be confined to con 
| tract deliveries. Anthracite large would appear to be more freely 

offered, and in cases of immediate delivery sellers were not indis 
| posed to accept lower prices. For red vein large decided 
easiness was evident. Machine-made nuts and cobbles holding 
| their own, keenly sought after. Duff was a shade weaker. 
In the steam coal market an all-round falling off in prices. 
| Closing quotations :—Anthracite coal: Best malting, large, 
| 23s. 6d. to 25s.; seconds, 22s. to 23s. net; big vein, large, 17s. 
| to 18s. 6d., less 24; red vein, large, 13s. to 15s.; machine-made 


| cobbles, 23s. to 24s. 6d. net; Paris nuts, 24s. to 27s.; French, 
to 27s. net ; German nuts, 24s. to 27s. net ; beans, 23s. to 


| 24s. 

| 25s.; machine-made large peas, 14s. 6d. to 15s.; 

to 9s. 6d., less 24; duff, 4s. to 5s. net. Steam coal : 

| Best large, 18s. 6d. to 21s. 6d., less 2}; seconds, 17s. to 18s., 

| less 24; bunkers, 14s. 6d. to 16s., less 24; small, 10s. 6d. to 
13s. 6d., less 24. Bituminous coal: No. 3 ae large. 
22s. to 24s., less 24; through, 18s. 6d. to 21s., less 24; small, 
15s. to 16s. 6d., less 2} ; patent fuel, 20s. to 22s., less 24. 


rubbly culm, 
8s. 9d. 





Iron and Steel. 

All last week the Dowlais works were silent, and the 
Goat Mill was not in operation. The Big Mill was running a 
good part of the week on slabs, fish-plates, and such light 
material. It was notable that the shadow of the great strike 
was still present, as men were parading the streets in numbers, 
for, though the ironworks were in action, work could not be found 
for all, and selections are possible. Infirm men or men getting 
aged will, it is rumoured, be ‘‘ weeded ”’ out. A large despatch 
of sleepers for India took place—3100 tons via Kurachee. Pig 
iron came in from Grimsby, scrap from Belfast, 2385 tons steel 
from Bruges. Latest quotations: Pig iron :— Hematite mixed 
numbers, 69s. 103d. cash, 70s. 2d. month; Middlesbrough, 
53s. 94d. cash, 54s. Id. month ; Scotch, 59s. 10d. cash, 60s. 2d. 
month ; Welsh hematite, 76s. 6d. to 77s. 6d. dd.; East Coast, 
76s. 6d. to 77s. c¢.i.f.; West Coast, 78s. c.i.f. Steel bars: 
Siemens, £5 10s. to £5 15s.; Bessemer, £5 7s. 6d. to £5 10s.; 
Rubio ore, 20s. to 21s. 


Tin-plates. 

Ordinary, 14s. 6d.; C.A. roofing sheets, £9 10s.; big 
sheets for galvanising, £9 10s.; finished black plates, £11 to 
£11 5s.; galvanised sheets, 24 g., £12 5s. to £12 10s. per ton. 
Block tin, £210 cash and £208 three months. Copper, £70 7s. 6d., 


£71 5s. three months. Lead: English, £17 per ton; Spanish, 
£16 10s.; spelter, £25 17s. 6d. per ton. Silver, 274d. per oz. 


Latest. 
Very little British coal, it was stated on ’Change, 
Cardiff, has been taken since the strike, but the Admiralty are 
now arranging for steamers to load early in May. The coal to 
be taken was understood to be all under contract, but the 
circumstance that arrangements had been made by the collieries 
to deliver at or near dates was taken as an indication that 








outputs were reaching normal levels. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 


Tue majority of inland consumers have covered their 
requirements for several months ahead, but numerous contracts 
eontinue to come in, and the Pig Iron Convention is reported 
io experience considerable difficulty in meeting the demand 
of the customers. Also the Luxemburg-Lorraine Office for the 
Sale of Pig Iron has disposed of the entire make of pig iron 
up to the end of the present year. Foreign demand is very 
extensive, Belgium alone requiring 150,000 t. basic. Very 
‘avourable accounts are coming in from the manufactured iron 
industry, sales for the second and third quarters having been 
suite exceptionally heavy, and a number of establishments report 
themselves unable now to accept forward orders even for small 
vuantities. The strong condition that prevails in foreign markets 
hus, naturally, not been without influence on the German iron 
industry, the general tone showing increasing firmness from week 
‘0 week. Inland quotations for bars during the last fortnight 
lave been advanced M. 1 to M. 2 p.t. The works on the Saar 

ised bars to M. 110 to M. 111 p.t., while Luxemburg works 
vuote M. 105 to M. 107 p.t. In the Rhenish-Westphalian 
distriet rates vary between M. 115 to M. 117 p.t. for basic bars, 
‘ree at works, but the mills that are crowded with orders do not 
jesitate to ask for more, and for immediate requirements prices 

reconsiderably higher. Some heavy dealers’ orders were booked 

1 the course of last week, while reserve is shown as regards 
the placing of contracts for the fourth quarter. 


List Rates. 


The following are the current quotations per ton, free 
.t works :—Spathose iron ore, M. 12.20; roasted ditto, M. 17.50; 
Nassau red iron ore, 50 per cent. contents, M. 14.50; spiegel- 
eisen, 10 to 12 per cent. grade, M. 77; white forge pig, Sieger- 
land and Rhenish-Westphalian brands, M. 65; iron for steel 
making, Siegerland brands, M. 68 to M. 69; Rhenish-West- 
phalian quality, M. 70 to M. 71; German Bessemer, M. 77.50 ; 
Luxemburg foundry pig, No. 3, M. 56 to M. 58 ; German foundry 
pig, No. 1, M. 73.50; No. 3, M. 70 ; German hematite, M. 77.50 ; 
ierchant bars, common quality, M. 112 to M. 115; iron bars, | 
M. 135 to M. 138; hoops in basic, M. 135 to M. 140; common | 
steel plates, M. 130 to M. 135 ; plates for boiler-making purposes, | 
M. 140 to M. 145; sheets, M. 142.50 to M. 147.50; drawn iron 
or steel wire, M. 122.50. 





Coal in Germany. 


On the whole satisfactory accounts are received from 
the various coal-producing districts. April deliveries in Silesia 
were extensive, being on an average 115,000 t. per day, record 
figures never before attained. The scarcity of engine fuel con- | 
tinues, and the outlook is fair. Coke meets with animated 
and rising request. A steady upward movement can be noticed 
on the Rhenish-Westphalian coal market, and in the South of 
Germany stocks have decreased, and deliveries received from 
the Ruhr and other districts generally go into immediate con- 
sumption. Small nuts are very scarce. 


Austria-Hungary. 


Regular occupation is stated to prevail at all the 
principal works, and a want of supplies in raw material has | 
even been complained of here and there. A specially good | 
business is being done in building material. Plates are a trifle 
less animated, the machine factories having previously placed 
their requirements. In rails a comparatively poor trade is 
done, Government requirements being insufficient, and few 
export orders could be obtained. Business on the Austro- | 
Hungarian coal market moves on steadily. 

Iron and Steel in Belgium. 


A strong upward movement could be noticed in the | 
iron and steel trade last week, the demand for both bars and 
plates being extensive. The majority of the larger works, | 
however, have sold their make till the end of the present quarter. | 
Rates have quickly improved, quotations at the end of last 
week being £5 10s. to £5 12s. p.t. for bars, £5 18s. for rods, 
t6 12s. p.t. for iron plates, and £6 8s. for steel plates, f.o.b. 
Antwerp. For inland consumption basic bars have been sold 
at 145f. to 147.50f. p.t.; iron bars, 150f. to 155f.; and plates, 
165f. p.t. The business transacted in pig iron is not extensive | 
at the present moment, the period for large sales having not | 
yet come. Prices are the same as in previous month, foundry 
pig, No. 3, standing at 73f. to 74f. p.t. and basic at 67f. p.t., | 
free at the place of consumption. Output increases steadily. | 
Scrap iron has continued languid. The home demand for semi- 
finished steel is very animated, while rails are neglected, but | 
satisfactory reports are given regarding the business in girders. | 
The rise in quotations has become general on the Belgian coal | 
market. Anthracite was advanced 3f. p.t., other sorts 2f., 
and small coal only 1.50f. in the Mons district. It is reported 
that prices are to remain unchanged in these parts, where foreign 
competition is particularly keen. The advance of 4f. to 6f. 
p.t. for briquettes was carried without difficulty. All descrip- 
tions of engine fuel meet with brisk demand, and tardy deliveries 
are not infrequent. 


| 
| 
| 
| 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, April 24th. 


Contracts were placed in this city during the past week for 
15,000 tons of structural material, of which 6000 tons will be used in 
ene structure, to be known as the Stern Building. Large 
orders for steel rails have been placed, which have been pretty 
evenly divided among the pel earn A hardening tendency 
is apparent in the steel market, and it is affecting steel plate 
and structural material. The advance is trifling, but it has 
stimulated small buyers to hasten into the market and place 
orders, in many cases as late as third quarter delivery. The 
National Tube Company, at Pittsburgh, has taken the contract 
to furnish 6in. and 8in. pipe for a 188-mile pipe line in California. 
Independent pipe interests have also taken much new work. 
The steel plate mills have had a good week in securing much 


| vious from the above description of the parts. 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-o, Sale Branch, 
25, thampton-building MCh y-lane, London, W.C., at 8d, each. 





effected by a toothed coupling L in such a manner that upon 
the magnet core being attracted the section X is rotated through 
a certain angle. The two coupling portions are provided 
with as many teeth as would correspond to the number of diffe r- 
ent positions required. In the construction'shown by way of 
example four teeth are provided corresponding to the two 
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The first date given is the date of application ; the second date at the 
end of the abridgment is the date of the adverti. t of the pt 
of the complete specification. 

Any person may on any of the pone gp mentioned in the Acts, within 
two months of the date given at end of the abridgment, give notice at 
the Patent-office of oppesition to the grant of the Patent. 


STEAM GENERATORS. 


8177. April Ist, 1911—STeam Generators, J. Johnston, 
of 30, Clavering-avenue, Barnes, Surrey, and Alfred Womer- 
sley, of 10, Dynevor-road, Richmond, Surrey. 


This specification deals with improvements in feed apparatus | 


for steam generators of thé semi-flash type and aims at ensuring 
the supply and regulation of the fuel in a sensitive automatic 
manner suitable, say, for motor vehicles. Fuel to the burner 
which is connected to the pipe A is supplied from a closed air- 
tight reservoir B, into which air is pumped above the oil to a 
pressure of, say, from 10 lb. to 20 lb. per square inch. The oil 
is led from this reservoir to the automatic inlet valve C of a 
pump D driven from the engine, then from the automatic delivery 
valve E to the burner. Coupled to the same crosshead F as 
the [power-driven oil pump D is the water pump G, so that 
they work together and simultaneously supply fuel to the 
burner and water to the generator connected to the pipe H 
in fixed proportions.;2This%combined pump is worked from an 
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excentric J mounted on one of the free elements of a differential | 


gear. On the other free element of the gear the excentric K of a 
regulating pump L is mounted in such a way as to oppose the 
combined free pumps. The third or driving element of the 
differential gear receives motion from the engine. The regulat- 
ing pump L simply pumps oil from a small reservoir M and re- 
turns it to the same. The delivery valve of this pump is so 
constructed that it can be loaded by a spring, which has a hand 
control N enabling the weight to be varied at will. A hand 
water pump P is provided for the initial charging of the generator 


| with water, and a hand air pump Q is provided for compressing 


air into the fuel tank B. The manner of working is fairly ob- 
C The specifica- 
tion further describes the details of construction of the supply 
pumps.—A pril 10th, 1912. 


INTERNAL COMBUSTION ENGINES. 


12,874. May 29th, 1911.—Mrans ror LusricaTinc INTERNAL 
Comsustion Enernes, C. H. de Rusett, of 1, Fairlawn- 
grove, Chiswick, Middlesex. 

The cam shaft A is hollow, and into its interior lubricating 
oil is pumped. Through orifices B the oil is sprayed out, as 
shown, on to various parts of the engine. In the example shown 
the stream of oil is continuous from the orifice B. Alternatively, 
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CRANES AND CONVEYORS. 
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positions for the driving motor (forward and rearward travel) 
and to the two positions for the hoisting motor (hoisting and 
lowering). The two coupling portions are pressed one upon 
the other by a spring Z, so that normally the coupling teeth 
are held in engagement with each other. The invention is not 
fully described in this specification, it being a modification of 
the scheme dealt with in specification No. 10,550 of 1911.—A pri 
10th, 1912. 


TESTING AND MEASURING INSTRUMENTS. 


26,548. November 27th, 1911.—ImMPROVEMENTs IN APPARATUS 
ADAPTED FOR USE WITH AN ALTERNATING CURRENT FOR 
SIGNALLING TO A Distance, Hartmann and Braun Aktien- 
gesellschaft, of 97, Konigstrasse, Frankjurt-on-the-Main, 

| Germany. 

The position of a pointer Z carried by an apparatus A 
fed with three-phase current, is transmitted to a distance. 

An annular receptacle R filled with a conducting liquid is 





by a modification described, it can be made intermittent and be 
conducted to certain selected parts, say, the cylinder walls 
and the crank pin of the engine mechanism.—April 10th, 


rigidly connected with A. According to whether a two- 
phase or a three-phase current is available, the liquid 
receptacle is connected to the network at four or three points 
situated symmetrically with relation to each other. By means 
of two wires B B, insulated from, but mechanically connected 
| with, each other and dipping into the liquid at places situated 
| opposite one another, a current may then be taken off, the 
phase angle of which is determined by the position of the wires 
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in the liquid receptacle, and which. simultaneously with the 
turning of the wires B B or the receptacle R, flows through the 
whole path from 0 deg. up to 360 deg. The movable part 
is supplied with the three-phase current, the receptacle R is 
rigidly connected to the same; whilst the collecting wires 
BB of the current, the phase of which is to be regulated, are 
attached to the base plate. To obtain a distribution of current 
as uniform as possible, especially when liquids of inferior con- 
| ductivity are used, it is preferable to introduce the conductors 
connecting the polyphase network with the liquid resistance, 
not immediately into the annular receptacle R itself, but into 
laterally formed channels or tubes C, filled with the same liquid. 
The right-hand drawings show such a transmitter.—April 10th, 
1912. 


MOTOR CARS AND ROAD TRAFFIC. 
19,782. September 5th, 1911.—Roap Trans, W. HE. Lake, 
Y | , th + hassle: 


and 8, S p 98, n. 
The tractor vehicle is connected with the following two- 
wheeled trailer A, and the trailers are connected one with the 
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business that has been under discussion for some weeks past. 
Implement interests have placed their annual contract, but at 
somewhat less favourable terms than last year. Inquiries 
for structural material continue to maintain interest in that 
branch of the industry. Bar mills are working nearer to full 
capacity than for twelve months. Prices show an upward 
tendency. The Canadian Pacific has placed orders for 7000 
cars, and 3000 of them will be built in Canada. The Harriman 
lines have inquiries out for 9460 cars, and the Sante Fé is in 
the market for 3700 cars. Activity in pipe-line building has 
resulted in a present scarcity in low-grade iron. Sales of copper 
since April Ist, 85,000,000 Ib.; electrolytic, 16.124. Producers 
are in a position to maintain prices. Cast is selling slightly 
under 16. The tin market is strong, with only customary 
demand. Supplies of tin for May are estimated at 13,600 tons. 
The anticipated visible supply of June 30th will be 5000 tons 
less than on same date last year. 


10,551. May Ist, 1911—ImMPROVEMENTS IN OR RELATING 
to Remote Controt SystEM FOR ELECTRICALLY DRIVEN 
VEHICLES, Elektromotoren Werke Hermann Gradenwitz, 
of 146-147, Kurfiirstenstrasse, Berlin. 

This invention relates to control systems for electrically 
driven vehicles provided with electric hoisting or lowering gear. 
Branching from the point of interruption A and B of the trolley 
wire are conductors B, B, in circuit with which is a unipolar 
switch C and the starting switch B carrying contacts. The 
controller drum is made in two sections X and Y. The section G 
X is equipped with contacts for the control of the driving and 
hoisting motors, and Y with the contacts for the actuation of 
the controlling magnet. The section Y is directly connected , : 
with the core of the controlling magnet so that during the reci- | other by means of the usual link couplings (hook coupling B, 
procation of the core K the drum section Y is caused to perform a | pin coupling C). A device is fitted to prevent the short, sudden, 
partial rotation. The connection of the two drum sections is | and intense oscillatory movements arising from such vehicles, 
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vehicle. This device consists of two liquid shock absorbers D 
-ireetly coupling the vehicles and arranged laterally of the 
coupling B and C. The shock absorber consists of a casing E, 
in which a piston F provided with small openings is able to move. 
Of the two connections serving for fixing the shock absorber 
to the vehicle the connection G proceeds from the piston and the 
connection H from the casing.—April 10th, 1912. 


MACHINE TOOLS AND SHOP APPLIANCES. 


23,066. October 19th, 1911. 


both of Mulberry-street, Hulme, Manchester. 


doors of furnaces such as are employed for heating tools or other 
articles for hardening or other purposes. The furnace A is 
constructed with two chambers, and is provided with doors 
hung from a bar B, a flue leading from one chamber into the 
other and a suitable burner C to heat the furnace. The bar B 
is fitted loosely in brackets D, and is free to move longitudinally 
therein. 
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move laterally thereon, but the door F is fixed to the bar by 
a set screw. An operating lever G is pivoted on a fulcrum H 
to a fixed part of the furnace structure, and to the lever G a link J 
is connected above the fulerum and a link K below it. The link 
J at its other end is connected to a bracket L affixed to the 
bar B and the link K at its other end is connected to the door 
EK. By rocking the operating lever G about its fulcrum the 
bar B and with it the door F are moved in one direetion, 
while the door E sliding on the bar is moved in the opposite 
direction. The operating lever G for the upper chamber is 
cranked to allow it to swing clear of the operating lever for the 
lower doors.—A pril 10th, 1912. 


BUILDING. 


10,902. May Sth, 1911.—MretrHop or Driving SHEATHS 
FOR CONCRETE PILE FOUNDATIONS AND SHEATHS ADAPTED 
THEREFOR, E. Probst, of 9, Pragerstrasse, Berlin-Wilhelms- 
dorf, Germany. 

The formation of concrete piles in underground water is the 
object of this invention. A is a sinking sheath bag composed 
of sail cloth and B is an internal driving tube. The end of the 
sheath bag is protected by an envelope C. D is a detachable 
collapsible shoe point, which can be withdrawn up the tube B. 


the first claim, which runs as follows :—-Method of driving sink- 
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| 
ing sheaths for concrete pile foundations, consisting in drivng 
a sack-like sinking sheath into the ground by means of a driving 
tube furnished with a detachable point, whereupon disconnecting 
the point of the shoe from the driving tube and discharging tle 
pile material into the bottom of the sinking sheath sack through 
the driving tube, so that, owing to the weight of the filling 
material resting on this bottom, the sinking sheath is prevented | 
from rising when the driving tube is withdrawn.—A pril 10th, 
1912. 


MINES AND METALS. 


17,060. July 25th, 1911.—IMPROVEMENTS IN AND RELATING 
To Etxecrric Furnaces, The British Thomson-Houston 
Company, Limited, of 83, Cannon-street, London, E.C. 

In electric furnaces consuming large amounts of energy, 
particularly in furnaces of the arc type, difficulties have been 
experienced in providing an electrode support which will be not 
only easily adjustable but will make a good electrical contact 
with the electrode so as to avoid hot spots and a destruction of 
the support. The support or holder constructed in accordance 
with the invention comprises an adjustable collar, consisting 
of a number of contact plates joined together by links at their | 
adjoining ends and adapted to make a good contact with the 
electrode surface when drawn together. The bracket forms a 
support for the electrode and is attached to the framework of 


and to cause the trailer vehicles to keep in track with the tractor 


FURNACES FOR HEATING TOOLS | 
AND OTHER ARTICLES, S. N. Brayshaw-and E. R. Brayshaw, | 


This specification describes a mechanism for operating the | 


The door E is mounted loosely on the bar so as to | 


| 1,018,421. 





four claims. 


the furnace. It is longitudinally adjustable by means of a 
screw B passing through a block C moving in a guide. The 
|arm carries at its end a contact plate D, which forms one 
| part of the electrode holder. The other contact plates are 
| adjustable with respect to the fixed contact plate D and pre- 
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| ferably consists of some good conductor such as copper. 
| adjacent ends of these adjustable contact plates are connected 


| to each other by links P movably attached to the plates by means | 


of pins 8. In order to make a good electrical contact, the 
contact plates are given the same configuration as the surface 
of the electrode. There are three other illustrations.»—A pril 10th, 
1912 


25,915. November 20th, 1911.—Process IN THE REFINING 
or Iron anp Steet, Karl Albert Fredrik Hiorth, of 13, 
Josefine Gate, Kristiania, Norway. 

This invention relates to a process in the refining of iron and 
steel and is specially characterised by the fact that by a special 
treatment the slag employed during the dephosphorisation is 
rendered useful as a slag for the finishing part of the refining 
process so that the preparation of fresh slag for each stage of 
the process and for each fresh charge is avoided. The melt 
| produced in the usual way is first dephosphorised, for instance, 
| by adding ore or by blowing. The phosphorus is thereby 
driven into the slag so that the contents of phosphorus in the 
iron will be reduced, for instance, from 0.06 or more down to 
0.008 per cent. The iron thus obtained, and which is prac- 
tically free of phosphorus is now poured into a ladle or similar 
receptacle, either completely, or, so that a small quantity of 
iron remains in the furnace together with the phosphorus con- 
taining slag. If all the iron is poured off a small quantity of 
cheap iron is poured from a cupola furnace or the like into the 
furnace. The charge in the furnace which now, therefore, con- 
sists of some iron together with phosphorus containing slag 
is then treated with carbon, so that the phosphorus is reduced 
off and taken up in the molten metal below. The small quantity 

of iron rich in phosphorus that may have been obtained in this 
| manner, is a valuable product which may, for instance, be used 
in the basic Bessemer process. This iron is poured off whereupon 
the iron obtained by the above-mentioned dephosphorisation 
process and which is free of phosphorus is poured back from the 
| ladle into the furnace. Additions or special treatments that 
| may be desired, may be carried out whilst the iron is in the 
| ladle. The treatment of the iron poured into the furnace and 
| which is free of phosphorus may then be completed and the 
iron freed from gases under the action of the slag that is free 
| of phosphorus and which may afterwards be used again with a 
| fresh charge, and so on.—April 10th, 1912. 


The method of carrying out operations will be understood from | 





SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 





Automatic Coat FEEDING MECHANISM FOR Lovo- 
MOTIVE AND OTHER Frre-BoxeEs, F. A. Jackson, Garland, 
Ark., assignor of one-half to Inventors’ Union Company. 
Filed March 15th, 1911. 

The tender is fitted with an endless apron provided with 
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The general arrangement will | 


teeth to break up the coal. 
be gathered from the drawing. There are two very long ciaims. 


1,018,667. Exastic FLuip Tursine, C. 0. Johnson, Mouille 
Point, Cape Town, Cape Colony.—Filed June 26th, 1911. 
This patent is for a reversing turbine with an impact wheel 


| Limited, at Hammersmith, when we were afforded an oppor- 
| tunity of seeing a submersible electric pump used for the purpose 
| of pumping the water out of a flooded barge. 
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| of the vessel being damaged due to grounding or collision 
| the pumps can be set into operation and large volumes of water 


between a series of impact and reaction wheels, and means for | 
dividing up the supply of steam among the wheels. There are | 


The | 


| notwithstanding that no attempt is made to keep the water 


1,018,278. HyprauLtic Power Puiant, C. O. Tappan, Mit. 
waukee, Wis., assignor to Allis-Chalmers Company, Mil- 
waukee, Wis., a Corporation of New Jersey.—Filed January, 

“* 13h, 1911. 

This patent is for the combination of a dam having a hydraulic 
conduit formed directly therein, a speed gate in the conduit, 
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a wheel within the speed gate, and inspection passages formed 

|in the dam separate from, but adjacent to the conduit, th: 
passages leading to both sides of the wheel and speed gate. 
There are three claims. 


1,018,766. CarBuretrer, H. E. Kerr, Detroit, Mich.— Filed 
May 22nd, 1911. 

This patent is for a carburetter, in which there is a combina 
tion of a body having an elbow at its lower end forming a primary 
air inlet passage, and having a reduced portion half way betwee: 
its ends, with an outlet passage and a secondary air inlet between 


the outlet and the reduced portion. A throttle valve is mounted 
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in the outlet passage, and a fuel nozzle connects into the elbow 
between the air inlet and the reduced portion of the body. 
A deflector mounted in the elbow between the air inlet and fuel 
nozzle controls the proportion of the entering air which passes 
the orifice of the nozzle. Means to lock the deflector in desired 
position are provided, as well as a valve for normally closing 
the secondary air inlet. There are two claims. 





1,018,990. MrTrHop OF AND APPARATUS FOR PRODUCING AND 
Uriuisine Disc-tikE Exiectrric Arcs For ErrectinG Gas 
Reactions, F. Rothe, Dessau, Germany, assignor to Electro- 
chemische Werke, G.m.b.H., Berlin Germany. —Filed July 
13th, 1911. 

The method of producing an electric arc and utilising the 
same for the production of gas reactions, which consists in 
causing the gases to move in substantially parallel planes in 
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proximity to the are on opposite sides thereof, and ee 
the arc out by the movement of the gases into a sheet discharge 
intermediate the planes of movement of the gases and distinct 
therefrom ; substantially as described. There are fifteen 
claims. 





SUBMERSIBLE ExLectric Morors.—On Monday last we were 
invited to attend a demonstration at the works of Gwynne’s 


This type of 
pump was described in our issue of March 17th, 1911, so that 
it is unnecessary for us to enter into the details of construction 
in the present instance. Briefly stated, these submersible 
pumping sets consist of an ordinary centrifugal pump directly 
coupled to a special type of polyphase motor, the stator winding 
of which is insulated with rubber or bitumen. The machine 
possesses the advantage that it can be submerged under water, 


away from the insulation. The point emphasised at last 
Monday’s demonstration was that pumps constructed on these 
lines can be placed in various parts of the ship, and in the event 
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removed so long as current is available. It is claimed that 
electric pumps constructed on these lines are also of great 
service in connection with certain cases of salvage. 
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THE GAS TURBINE. 
No. VI." 
By NORMAN DAVEY. 
From what has already been discussed in the 
eding articles it will be clearly seen that the 
lution of the gas turbine is only to be looked for 
in two directions—the steam and air turbine and the 
explosion turbine. The constant pressure gas tur- 
pine, or, as we have called it, the air turbine, without 
the addition of steam, is wholly out of the question 
as an economical machine. Consider even the most 
favourable cases :—Let it be possible to achieve a 
furnace temperature of 2000 deg. Fah., which would 
mean a temperature of 1200 deg. Fah. or upwards 
on the blades ; let the fluid be expanded ten times. 
Then the heat put in per pound of air equals 465 
B.1h.U.’s.. The work done by the fluid equals 257 
B.Th.U.’s. The negative work of the pump is 78 
B.Th.U.’s. If the thermo-dynamic efficiencies of 
the turbine and pump are taken respectively at the 
abnormally high values of 75 and 70 per cent., the | 
overall efficiency of the cycle is 17.4 per cent. If 
20 per cent. of the heat is recovered in the regenerator, 
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initial cooling. This will bring the producer plant 
up to an efficiency of 92 per cent. If the radiation 
losses from the furnace are estimated at not more 
than 5 per cent., the final overall efficiency of the 
combined producer and turbine equals 27 per cent. 
With coal of a calorific value of 13,000 B.Th.U.’s 
per lb., the fuel consumption equals 0.63 Ib. of coal 
per brake horse-power per hour. 

The value 0.31 taken above for the overall effici- 
ency is, however, hardly likely to be realised in 
practice at the present moment, and efficiencies 
ranging from 0.20 to 0.25 are more likely to be 
achieved. This equals a fuel consumption of from 
1.1 to 0.9 Ib. of coal per brake horse-power per 
hour, the calorific value of the coal being as quoted 
above. 

Advantages.—The advantages of the steam and 
gas turbine are patently obvious ; its disadvantages, 
though not perhaps quite so visible, are none the less 
disagreeable. The former may be briefly summed 
up as follows :— 

(1) Fuel economy: This is not so assured as 
might be desired. Under the somewhat abnormal 
conditions already quoted, the fuel consumption is 


2s ae mec. ct. | sue 3 ; 2@ > > 7 >, > ine 
the final efficiency becomes 21.75 per cent. This is | such as has not been equalled by any heat engin« 
exclusive of furnace and producer losses. Under | '? practice. Under ordinary conditions of tempera- 


similar conditions of temperature and mechanical 
efficiencies, though with only six expansions in the | 
turbine instead of ten, the steam and air turbine 
yives an efficiency of 31.6 per cent. 

With the explosion turbine somewhat 
etticiencies would seem to be obtained under the 
same conditions of expansion, temperature, and 
thermo-dynamic efficiency. In considering the future 
that lies before the gas turbine as a heat engine com- 
peting with other machines, the arbitrary limits 
have first to be settled. Supposing that the most | 
favourable conditions have been attained. Let | 
the efficiency of the rotary pump be 70 per cent.; 
the thermo-dynaimic efficiency of the turbine 75 per 
cent. In a comparison with the steam turbine the 
yas turbine might be expected to give a higher 
thermo-dynamic efficiency since in no case is there 
wet steam present in the turbine; it seems to be 
the presence of this in the steam turbine that con- 
tributes largely to the losses incident to that machine. 
Let the furnace temperature in the steam and air 
turbine be 2000 deg. Fah. This would mean a tem- 
perature of over 1200 deg. Fah. on the first ring of 
blades. Let the expansion ratio in both the explosion 
turbine and the steam and air turbine be 8. It is} 
not economical to increase the expansion ratio beyond | 
this value in the steam and air turbine, as with very 
low condenser pressures the quantity of steam that 
is pumped out by the compressor—at least in the 
initial stages of the pump—becomes excessive. In | 
the explosion turbine the maximum pressure produced 
under Herr Holzwarth’s experiments was about 
eight atmospheres, which gave the above expansion 
ratio of eight. The overall efficiencies of the steam 
and air turbine and of the explosion turbine will be 
considered separately, and the peculiar advantages 
inherent in each type of turbine discussed. 

The steam and air turbine.—Initial temperature, 
2000 deg. Fah.; initial pressure, 15 Ib. per sq. in.; 
eight expansions in turbine ; efficiency of rotary 
pump, 70 per cent.; efficiency of turbine, 75 per cent. 

The maximum proportion of steam possible under 
these conditions is 0.47 Ib. of steam to 1 Ib. of air. 
‘The work done by the steam equals 647 B.Th.U’s. 
per lb.; the work done by the air, 242 B.Th.U.’s 
per lb. The total positive work done by the 1.47 lb. 
of working fluid equals 546 B.Th.U.’s. The total 
negative work done on the pump equals 70 B.Th.U.’s. | 
At 75 per cent. turbine efficiency and 70 per cent. 
pump efficiency the positive and negative work become 
410 and 100 B.Th.U.’s respectively. Assuming that 
the combustion mixture is composed of equal volumes 
of air and producer gas, and the calorific value of 
the latter is 150 B.Th.U.’s per cubic foot, the heat | 


lower | 





power per hour, and is equivalent in cost per brake 
horse-power in fuel consumed to 0.1d. This is 


| does the steam turbine 


| to the practical success of this type of turbine. 


| ture, mechanical efficiency, &c., the consumption of 
| coal would seem to lie between that of the best steam 
|engine and that of the best gas engine, inclining 
| towards the latter value. 


(2) Entire absence of boiler and all the cumber- 


|some and costly paraphernalia that such a_ plant 


necessitates. 

(3) The absence of high pressures and the fact 
that the whole plant is at atmospheric or sub-atmo- 
spheric pressure ; this and the preceding are the two 
greatest recommendations that this class of turbine 
possesses. The simplicity and cheapness of con- 
struction of the machine in which no pressures over 
14 lb. have to be provided for is self-evident. 

(4) Small floor space as compared with steam 
engine and boiler plant of same power. 

(5) Small maintenance charge as compared with 
general upkeep of engine and high-pressure boiler 
plant, or even of a gas engine plant of equal power. 


(6) The general elimination of reciprocating parts | 


and the achieving of a continuous turning moment 


|on the shaft ; this latter advantage is not shared by 
| the explosion turbine, in which the moment on the 
| shaft is periodic. 
| from the use of a rotary prime mover are, of course, 


The general advantages accruing 
g 


common to all continuous flow turbines. The gas 
turbine also requires less number of elements than 
one or two ‘‘ Curtis ’? wheels 
being usually sufficient. 


Disadvantages.—(1) The great objection to the 


| steam and. air turbine is the necessity for employing 


a cumbersome, expensive and not too efficient rotary 
compressor. The explosion turbine tends to dis- 
pense with this accessory, or at least considerably 
reduce its dimensions. 

(2) Blade erosion, owing to dust 
over with the gas from the producer. 
does not apply in cases where oil fuel is used. 


being carried 
This, of course, 


With 


the use of a wet scrubber placed between the pro- | 


ducer and furnace, the presence of grit in the turbine 
could probably be largely avoided, but the ability 
to use the producer gas without previous cooling 
is one of the advantages that the gas turbine possessess 
over the gas engine. Not only is a saving of heat 
effected, but the scrubber is eliminated from the 
producer plant, whereby no little saving is effected 
in cost and space. It is doubtful whether a “ dry ” 


| scrubber could be employed with much success. 


(3) The presence of sulphuric acid in the regenerator. 
This matter has already been mentioned in the pre- 
ceding article, and it might prove a serious menace 


the explosion turbine—as long as no steam was 
introduced into the charge—no acid would be likely 
to be formed, though the mere presence of sulphur 


investigator is faced in the design of a practical gas 
turbine, is the high temperature that it is necessary 


With | 


comparable to the best fuel economies that have 


to employ in order to secure an adequate efficiency. 


A temperature efficiency diagram for the steam and 
}air turbine is shown in Article III. of this series. 
|A temperature on the blades of at least 900 deg. 


ut in per pound of air is 1000 B.Th.U.’s. The)”. ; . 
rall arse , ange - * “a might still be troublesome. Injury to the regenerator 
overall efficiency of the machine is therefore ae nt 
| might be prevented by the use of some permanent 
410 — 100 _ 9 3) | enamel upon which the acid has no action, but the 
1000 migration of a certain quantity of acid from the 
This shows a final efficiency comparable to that of | Tegenerator to the rotary pump would probably 
the most economical of heat engines, the Diesel oil | take place, where enamelling would be inadmissible 
engine, Seco introduction of some suitable ‘ base ’’—lime, 
Suppose that oil is the fuel burnt, the calorific | potash, &c.—into the regenerator might remedy the 
value may be taken at 20,000 B.Th.U.’s per lb. and | evil. ; : 
the cost in England at 45s. per ton. This gives a (4) High temperature on the turbine blades. 
fuel consumption of 0.41 Ib. of oil per brake horse- | Perhaps the fundamental problem with which the 
| 
| 


been attained with the Diesel engines. 

If producer gas is the fuel used, the losses in the 
producer must be taken into account. Suppose | : : 
« Mond producer be employed, giving an efficiency Fah. is necessary to achieve an economy comparable 
under ordinary conditions of working of 84 per cent. with that of a high-class steam engine, and a tempera- 
lf it is possible to use a dry-scrubber, a saving of | ture approaching 1300 deg. Fah.—upon the first 
S per cent. may be effected by using the gases without | ring of blades—to obtain an efficiency equal to that 
: __.| of the Diesel oil engine. With the explosion turbine 

| the temperatures necessary are of much the same 


—__ 
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temperature of over 900 deg. Fah. would be permis- 
sible ; it should, however, be borne in mind that the 
hot gases are only flowing upon a portion of the 
wheel, the remainder being in a comparatively cool 
atmosphere. 

(5) Governing difficulties. In the case of the steam 
and air turbine the governing of the machine cannot 
be effected by controlling the nozzle area of admit- 
tance on to the turbine wheel, and resort has to 
be made to a temperature or expansion ratio control. 
The latter is the more practical method of the two. 
A comparison of the two methods will be fougd in 
the preceding article. Both these methods suffer 
from the fact that any alteration in temperature 
or the ratio of expansion alters the efficiency of the 
machine. Where the nozzle entry on the wheel 
can be altered, as in the case of the explosion turbine, 
the quantity of working fluid passing is changed 
and no disturbance of the thermo-dynamic conditions 
of the cycle is produced. No change of efficiency can, 
therefore, occur. 

The explosion gas turbine.—Initial temperature, 
2000 deg. Fah.; initial pressure, 120 lb. absolute ; 
eight expansions in turbine; final pressure, 15 Ib. 
absolute ; compression pump, compressing from 
15 lb. to 30 lb. absolute ; two compressions. These 
approximate to the most favourable conditions 
under which the Holzwarth turbine was run. A 
thermo-dynamic efficiency for the turbine of 75 per 
cent. <A loss of 11 per cent. in kinetic energy, owing 
to the variable velocity of the gases on the wheel 
this point will be detailed later. A pump efficiency 
of 70 per cent. 

This, it will be seen, puts the explosion turbine 
on a similar level as that on which the steam and 
air turbine in the earlier portion of this article has 
been discussed. From this data it is possible to work 
out the overall efficiency of the machine. 

Since the initial pressure is, before explosion, 
30 lb., and the pressure immediately afterwards, 
120 lb. per square inch, the theoretical temperature 
should really be 2080 deg. absolute. The actual 
pressure produced, however, is lower than that due 
to Charles’ law, owing to the change in volume pro- 
duced by the chemical action taking place. The 
assumption of 2000 deg. Fah. will not be far out, 
and will bring the explosion turbine in line with the 





results worked out above for the steam and air 
turbine. The heat put into unit mass of the working 
fluid is 


(T, —T,) K, 
| T, being the atmospheric temperature ; 
| T, being the temperature after explosion ; 
| K, the specific heat of the fluid at constant volume— 
| taken here equal to 0-17. 

Therefore, heat put in equals 350 B.Th.U.’s. 

The work done in expansion is only that part of the 
| PV” diagram that lies under the expansion curve, 
| that is to say 


v: 
i “ pdr, 


|as in the case of the constant pressure turbine. 
| Therefore, work done equals 
( y=} 


P Watt (BYP fm ein en 
=Pit jo, + R- BHR) (y= 14) 


= 114 B.Th.U.’s. 


The maximum efficiency of the cycle is as follows : 

The pressure on explosion is four times the initial 
pressure ; the absolute temperature after explosion, 
Ti, equals, therefore, 2080 deg. absolute. Let 
atmospheric temperature be T,, temperature after 
expansion T,, and the temperature after adiabatic 
compression to two atmospheres in the pump T;, 
| then 


Efficiency, 7 = war ba Ts) — K, (1, —T) = 
; ty, (T, — Ts) 

This is the maximum efficiency attainable under the 
|given limits of temperature and pressure. The 
| efficiency of the ideal “air standard” for the gas 
engine cycle, taking in and rejecting heat at constant 
volume, is 56 per cent.— for same number of expansion 
—equal in turbine and pump. 
| Herr Holzwarth appears to claim for his explosion 
| turbine an economy of 30 per cent. between heat 
taken in and work done on the brake—see THE 
ENGINEER, January 5th, 1912. This would necessitate 
a thermodynamic turbine efficiency of 77 per cent., 
with no heat losses in the combustion chamber 
| whatsoever—a condition of affairs that is hardly 
likely to be achieved in practice. 

The negative work done by the compression pump 
in the initial compression of the charge is— 
n—1)\ 

n J 
number of compressions), since the work here is also 
only that portion of the pressure volume diagram 
lying below the compression curve. 

The temperature of the fluid leaving the turbine 


.39. 


YP { log n - S12 Sta. 0s. (a = 





magnitude. How far a system of water cooling 
in the rotor—and even in the blades themselves— 
would admit of the continued use of high tempera- 
tures, experiment alone can determine; adequate | 
data in the matter are at present lacking. Without | 
water cooling it is very doubtful whether a blade 


Heat available 
Heat put in 
Effective work on shaft 

Heat available 

Effective work on shaft 
Heat put into furnace 

This last does not include furnace and producer losses, 


N.B.—By thermal efficiency is meant 
By thermo-dynamic eff. is meant 


| 
| 


By overall efficiency is meant — 








is 900 deg. Fah. Assuming the gases to leave the 
regenerator at 360 deg. Fah., this leaves an ample 
margin for the doing of the negative work wholly 
by the waste heat from the turbine exhaust. This 
waste heat equals 130 B.Th.U.’s. If the pump 
efficiency is only 60 per cent., and the overall efficiency 
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of the steam turbine driving the pump only 10 per | it will be remembered, said that “‘he might burn 
cent., a supply of 7-8 B.Th.U.’s is left where the | gold in his machine, as long as it would fly.” That 
demand is only 5-12 B.Th.U.’s. If the pump) dictum has no longer the trenchency that it once 
efficiency is 70 per cent. and the steam turbine efti- 
ciency is 15 per cent., a margin of 8-5 B.Th.U.’s is | and there is no doubt as to the advantages that a 
left over to the good. compact, reliable turbine would have over the 

Losses occur in the wheel that are inherent to the | weighty, many-valved, and none too dependable 
periodic impulses to which the wheel is subjected. | petrol engine, even if the fuel consumption were 
If the velocity is presumed to fall from a maximum | somewhat heavy. 
to a zero value along a straight gradient—see diagram In the foregoing articles the writer has endeavoured 
in Article IV. of this series 
velocity of the wheel is taken at a value u, equal | 
to one-third V,—the maximum velocity 
fluid—then the total energy lost due to this velocity | considered is inevitable to the conditions under which 
variation is— | the problem of the gas turbine is open to investiga- 


the gas turbine from a comprehensive standpoint. 


| tion. The matter is entirely one of economic per- 

3 5 v, | Vefm 7 vel _ formance in practice, which depends largely on purely | 
a; l= Fs oe me ~ 2. a practical limitations. So little has been done experi- 

“a ee # mentally in this direction—with the exception of 





Since maximum work done equals } pi the loss the recent work on the explosion turbine by Herr 


<9 Holzwarth, to whom all interested in the future 


equals one-ninth of the total energy possessed by the) of the gas turbine must remain indebted—that | 


fluid. | speculation must inevitably play a paramount part 

This brings the turbine efticiency down to a value | in the discussion of the problem. 
equal to 64 per cent. Then, total work done on shaft | that the writer would like to note before concluding, 
equals 73 B.Th.U.’s, and the total heat supplied to | and that is, that the specific heats taken in the various 
the combustion chamber equals 350 B.Th.U.’s. 
This gives a final overall efficiency equal to 21 per | those that have been repeatedly determined under 
cent. If the balance of 8-5 B.Th.U.’s from the | normal conditions of temperature and pressure, and 
regenerator is subtracted from the total heat the | that have acquired a permanent standing as orthodox 
efficiency becomes 21-4 per cent. This is a lower | values. 
value than that found for the steam and air turbine 
under similar conditions of temperature, expansion, | Which the gases are used in the cases under discus- 
&e. sion. The writer, however, has not felt justified 

The above conditions are, of course, somewhat | in taking those corrections for temperature that are 
abnormal; if the thermodynamic efficiency of the | put forward from time to time. The dilemma that 
turbine is taken at a final value of 60 per cent., covering such a course may bring about is sufficiently illus- 
all losses, and if it is assumed that a loss of 20 per | trated by the following example : 
cent. takes place in radiation and conduction from the In a book of physical constants of undoubted 
combustion chamber—it must be remembered that | authority but recently published, the 
this case of a metal combustion chamber is funda- 
mentally different from that of the fire-clay furnace 
at atmospheric pressure of the constant pressure : ar 
turbine—the overall efficiency of the machine becomes < w 
15.6 per cent. Experiments with the explosion of ee on 
gases in closed vessels—i.e., Mr. Dugald Clerk’s 
classic researches—point to a large conduction of 
heat from the combustion chamber, the calculated 
temperature of explosion being nearly double that. 
actually obtained. 9 © LON Suton” ios 

Advantages and disadvantages.—The explosion tur- Fh are eee —— 
bine, with the exception of a lower fuel economy, 
possesses all the advantages of the steam and air 
turbine enumerated above, save the continuous 
turning moment on the shaft. It gains in the 
reduced proportions of the compressor and the posses- 
sion of the possibility of a nozzle control for the pur- 
poses of governing. Its chief disadvantages are the 
lower efficiency ; the periodicity of the impulses 
on the blades, with the liability to consequent “* blade 
shock ;”” and the probable large radiation losses 
from the explosion chamber. The danger of having 
sulphuric acid in the regenerator is eliminated, but 
the introduction of a valve between the explosion | 
chamber and the turbine wheel might be likely to 
give trouble in practice. 
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possessed, but it still has bearing on the question, | 


and if the peripheral | as far as possible to discuss the general question of | 


of the} The speculative character of much that has been | 


There is one point | 


calculations throughout the foregoing articles are | 


It is fully realised that these may not be | 
the values that hold at the high temperatures at | 


following | 


elaine mimes: 
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SINGLE-PHASE RAILWAYS. 
No, 11.* 

Ar present single-phase electric locomotives are 
exclusively used on the Dessau-Bitterfeld Electric 
Railway, and as we have explained, there are two 
| distinct types—one for goods and the other for jas- 
| senger service. It is possible, however, that when 
the electric system is extended to Magdeburg and 
Halle it may be found advisable to deal with the 
local traffic by means of motor coaches. We have 
described the construction of the Siemens locomotives 
as built for this railway, and we now propose to deal 
with those supplied by the A.E.G. Company. ‘The 
express passenger locomotives built by this firm 
have an axle arrangement corresponding to that of 
the locomotives previously described, and as used 
for the well-known “ Atlantic.” type of steam loco- 
motive. As will be seen from the illustrations on page 
492, the two leading axles are combined in a two-axle 
| bogie truck, whilst the trailing axle is constructed 
as an Adam axle. The total length of the 215 | 
express passenger locomotive is 12,500 mm. over 
buffers, the fixed wheel base 3000 mm., and _ thic 
| guided length 600 mm. When the locomotive is 
running at its maximum speed, viz., 110 kiloms., 
or, say, 69 miles per hour, the driving wheels re- 
volve at about 400 revolutions per minute. 

It will be gathered from the illustrations that tlic 
two driving axles are driven from a crank on the 
motor, which latter is mounted high up in the loco- 
motive body, in accordance with specifications issucd 
by the Prussian State Railway authorities. We are 
told that this parallel crank drive permits of an almost 
perfect balance being obtained, so that the loconi 
tive runs smoothly at the highest speeds. Like 
the Siemens express passenger locomotive, the driving 
rods work perfectly vertically. 

To obtain a permanent parallel position of the 
motor with respect to the intermediate crank shait, 
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Special applications.—The use of the “gas”’ 

















turbine in those places where oil is easily procurable caer ee ree 
in large quantities is sufficiently 
installation of a central electric generating station | 
with gas turbines driving alternators for the distri- 
bution of power opens up a vista sufficiently alluring 


1 Controling Gear 
obvious. The a 4 | q 


























to the ambitious investigator in gas turbine economics. 





The steam and air type would seem to be more suited 
for such a use ; the ultimate economy under continued Tae EAbiecad® 
working conditions seems to be higher and success- 
ful running more assured, which would, no doubt, 
more than compensate the additional initial expendi- 
ture and increase of space occupied by plant. Another 
case in which a large field lies open to the gas turbine, 
and more particularly to the steam and air turbine, 


| corrections are for the specific heats of 


nitrogen ;— 


quoted 


is the utilisation of waste gases from coke ovens and Phe ened i at constant pressure, C, = 0.2350 
blas 2eS. is is icati yhic segehet : = 
ylast furnaces. This is an application for which Secitiic fet ab--eeaent volume, C, ~ 0.075 


the steam and air turbine would seem to be most 
especially suited. Indeed, with all plants over a 
certain size, the constant pressure air and steam 
turbine seems to be clearly indicated, though the 
explosion turbine of Herr Holzwarth is the only one | . 
that has been given a fair trial as a practical machine. | 0.76 (?). a ead 

For all smaller powers the steam and air turbine is | _ What condition of molecular © 
so bulky as to be out of the question, and the explo- | kinetic theory would assign to such a value of “y 
7 d lis sufficiently alarming to contemplate. In con- 


i ree ee enema, See | sideration of such results as the above and of the 


| . “ae . . . 
Two especial cases in which the explosion turbine | extremely trying conditions coincident with the | 
| measurement of specific heats of gases at high tem- 


might meet with no little success may be briefly : 
noted. They are the motor car and the aeroplane. | peratures, it has been thought best to allow the matter 


There seems to be no reason why a modified type of | © Temain as it is. An accurate and authoritative 


this class of turbine should not be used in both these | prcaienaenge mo _ + ‘maa heate ore _— 
directions. Fuel economy in the motor car is not | V@Pours at high tempera append ries < f th gpned 
comparable in importance with ease of running, and | P8t|@mount importance to the investigator of the gas 
the advantages of using a rotary engine for locomo- | turbine problem ; its achievement is a consummation 
tion are plain enough. There seems to be no reason which is devoutly wished and for which he will be 
why an explosion turbine running at a high speed, most devoutly grateful. 
and geared down with worm gearing, should be any | 
more bulky than the present petrol engine. The | ~ 
eva is one that may attract some attention in the | Svaristics published at Santiago de Chile show that the 
uture. | railways built by the Government in 1911 have a total | 
For the aeroplane also there would seein to be a Jength of 2230 an. A sum of 298,000,000 pesos, paper, 
field for this type of gas turbine. Economy here | will be devoted to the construction of 407 kiloms. of new | 
is a matter of very secondary importance. Lilienthal, | lines. 


+ .00016t, ¢ being temperature in °C. 
Thus, at 1000 deg. C this makes C, = .254 and 
C, = .335. The value of y at atmospheric tempera- 
| ture = 1.44. At 1000 deg. C. this would become 


” 





| 
| 
| 
| 
| 


complexity the | 
| means of a pipe. An alarm whistle is also con 
| nected up with the bearing so that in the event o! 
| the latter warming up and the fusible metal meltiny 





| Fig. 9-CONNECTIONS FOR A.E.G. ELECTRIC LOCOMOTIVE 


a cast steel connecting piece is mounted between 
the two shafts which is rigidly bolted to the frame 
and surrounds the crank shaft on the one side and 
the motor shaft on the other. The intermediate 
crank shaft bearing is constructed in four parts, and 
these may be adjusted both vertically and hori- 
zontally by means of wedges. 

An interesting feature connected with these bear 
ings is that a safety device is provided in the form 
of a fusible plug which is placed in the bearing and 
connected with the compressed air accumulator b) 


compressed air is supplied to the whistle and thie 


| driver is warned before any damage arises. A 
single-phase commutator motor having an_ hour!) 


rating of about 1000 horse-power is used for pro 
pelling the locomotive. 

The casing of the motor is fixed to two strony 
cross girders of the locomotive frame, and can be 


| accurately adjusted by means of wedges and pressure 


screws. Like the motors fitted to the locomotives 
previously described, the machine is of the open 


| type, and the design is such that easy access may 
| be obtained to the commutator and brushes. 
| cation of the motor bearings as well as the inter 


Lubri 


mediate crank shaft is effected by means of a drij) 
lubricator. From the diagram of connections 
Fig. 9—it will be gathered that regulation of the 


* No. I. appeared May 38rd. 
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Fig. 10 SIDE VIEW OF MOTOR 


tractive force and speed is effected by an ordinary 
contactor control system. Current is collected 
from the overhead wire at a pressure of 10,000 volts, 
by means of two current From 
It passes to a choking coil, which protects the motor 
and other apparatus against 
and after having passed through this coil it is con- 
ducted to the main oil switch. The latter is  pro- 
vided with auxiliary and main contacts. From 
the oil switch the current passes to the high-tension 
winding of the main transformer and from the latter 
through a current transformer to earth. 

In accordance with usual practice the low-tension 
winding of the main transformer is provided with a 
number of tappings by means of which the voltage 
may be varied according to the tractive force and 
speed required. These different transformer voltages 
are obtained by means of the contactors A to H, whilst 
the circuit is broken by the contactors K, L, M,N, 
each two of which are connected in parallel. The 
path of the current can easily be followed from the 
diagram. From any particular tapping on the 
secondary of the transformer the current passes 
from the corresponding contactor to the reversing 
switch, which reverses the current in the main exciting 
winding of the main motor, this reversal of current 
reversing the direction of rotation of the main motor. 
It next passes through the armature of the motor 
and the compensating winding, and then through the 
two contactors K and L to the other end of the 
secondary of the main transformer. 

It will be observed from the diagram that in addi- 
tion to the main transformer a so-called static balancer 
Sp Tis provided, which also has a number of tappings, 
and by means of these the voltage of the motor’s 
armature may be adjusted irrespective of the com- 
pensating winding voltage, thus enabling the ratio 
of the voltages between the armature and com- 
pensating winding to be regulated in accordance 
with the speed of the locomotive. It is claimed that 


collectors. these 


excessive pressures, 


| for operating the air pump. 
compressed air to the whistle is placed in front of | 


this arrangement ensures sparkless commutation at | 


all speeds. The main controller which regulates the 


tractive effort and speed is to be seen in the middle | 


of the diagram, Fig. 9, and it will be noted that this 
controller has two separate drums which can be 
revolved independently of one another. The upper 
drum regulates the tractive force and the 
drum adjusts the voltage from the so-called static 
hilancer so as to secure satisfactory commutation. 
Both these drums are actuated by the controlling 
hand wheels in the driver’s compartments. Positions 
corresponding to various speeds are marked on the 
lower hand wheel, so that the driver can easily 
adjust the latter to the correct position in accordance 
with the speed indicator. At starting, the armature 
of the motor is connected up by means of the throw- 
over switch operated by the compressed air cock. 
Another interesting feature is the oil switch release, 
Which is operated by the brake and prevents the 
switch being closed when the brake is on. There 
is also a press button for releasing the oil switch 


lower | 


from the driver’s cabin. The controlling current 
for the contactors is supplied by an auxiliary coil 
of the main transformer, to be seen on the right of 
the diagram, Fig. 9. This transformer is erected 
in a shaft adjoining one of the driver’s cabins, and is 
provided with ventilating arrangements. 

The main oil switch is mounted above this shaft 
so that the switching in and release handles project 
into the driver’s cabin. The contactor chamber 
adjoins the machine compartinent, and is so arranged 
that the main contacts are accessible from the side 
gangways of the locomotive, whilst the auxiliary 
contacts may be reached from the motor compart- 
ment. The master controller stands in the centre 
of the contactor chamber, the reversing controller 
and the throw-over switch for connecting up the 
armature when starting up being placed under the 
contactor equipment. 

As will be gathered from the illustrations of the 
express passenger locomotive shown on page 492, two 
pantograph current collectors are employed for col- 
lecting the current from the overhead wire. These 
work in ball bearings, so that they can easily follow 
any alteration in the height of the contact. line. 

At first current collectors of the bow type were 
used, but at high speeds these were found unsatis- 
factory, as it was not possible to counteract the 
effect of the heavy wind pressure. The collectors 
actually used, however, are said to have proved quite 
satisfactory. A side view of the motor is shown in 
Fig. 10, whilst the interior of the driver’s compart- 
ment is shown in Fig. 11, in which the two controlling 
hand wheels are clearly visible. 
is to be seen just above the upper hand wheel, and 
above this the volt and ammeters are placed On 
the right of the controller, the brake valve is situated 
and on the left the handle for the compressed air 
sand distributor, and at the side of this the switch 
The handle for admitting 


the window, and the two pressure gauges for the 
compressed air brake are mounted close to it. <A 
lamp for lighting the driver’s cabin is suspended from 
the roof and is protected by a hinged metal cover. 
Tests made at Bitterfeld show that these locomotives 
are capable of developing a maximum tractive effort at 


starting of 9500 kilos. The average starting acceleration | 


with a train weighing 280 tons was .19 m. per second 


|; per second, this being better than the guaranteed 


value, viz., .15 m. per second per second. To 


arrive at the efficiency a number of trial trips were | 
Seven journeys with short intervals | 


carried out. 
between were made between 
and back with a train weighing 250 tons. 
journey, from which the hourly rating was determined, 
the weight of the train was 350 tons. With an ex- 
ternal temperature of 20 deg. Cent., the maximum 
temperature of the motor was 70 deg. Cent. at the 
end of the seven journeys, notwithstanding the 


Bitterfeld and Dessau 


fact that a considerable number of starts had to be 
Since April 


made, which had not been allowed for 


The speed indicator | 
schans, 


On one | 
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Fig. 11—DRIVER’S COMPARTMENT 


of last year these A.F.C) locomotives have been 
employed for regular passenger service. The upper 
illustration on page 492 shows a group of A.E.G. 
electric locomotives .as used on this railway. The 
locomotive to be seen in the left is for goods service. 
and we shall consider this type in our next issue. 


IMPROVEMENTS TO THE PORT OF ANTWERP. 


IN our issue of the 19th April last, when discussing 
the consular report of Sir Cecil Hertslet on the trade 
of the port of Antwerp, we referred to certain projects 
which were under consideration by the Government 
for improving the access to and the accommodation 
at this port. The April issue of Les Annales des 
Travaux Publics de Belgique, which has just come 
to hand, contains a discussion of these projects, 
and sets out the proposals which are now put forward, 
and from this we have taken the following notes. 

The original idea is illustrated in the engraving, Fig 
1, given on page 482. It was a proposal— which origi- 
nated, we believe, in 1905—-to construct an entirely 
new channe! for the river, to be known as the ** Grande 
Coupure,” which would start from quite near the 
existing entrance to the docks, and rejoin the river 
at a place named Kruisschans. The length of this 
channel was to be some 9900 m., or just over 6 miles, 
with a minimum width of about 450ft., and with a 
length of quays of about 7400ft. It was proposed to 
construct two locks in this new channel, one about 
midway in its length and one quite close to Kruis- 
both of which would communicate with a 
series of docks which would be joined up to the 
docks which at present exist, and which are now under 
construction. 

It was decided in 1907, however, to appoint a 
commission to go thoroughly into the matter before 
taking any really definite steps. The investigations 
of this commission lasted well into last year, and its 
report was not in the hands of the Government until 
late in last December. 

Practically speaking, there were only two proposals 
between which a decision had to be come to. The 
first was that which we have outlined above; the 
other, that the existing channel of the river Scheldt 
or Eseaut itself should be improved. As regards 
exactly what river works would be necessary there 
were several ideas. The advocates of the first scheme 
maintained that it was the simplest possible way 
out of the difficulty ; that it would give to the port 
an easy access to the lower reaches of the river ; 
and would provide a depth of water alongside the 
quays of from 9 m. to 11 m.—say, from 29ft. 6im. 
to 36ft. It was proposed that the concave bank 
of the new channel should be formed entirely of a 
masonry quay wall, while the convex bank should 
be simply pitched with stones. The channel itself 


| was to have for the half at the Antwerp end a radius 


of 8000 m., and for the remainder a radius of 12,000 m, 
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It was adduced in support of the proposal that the 
duration of the flow at Austruweel would be 
lengthened by some twenty-nine minutes. 

The opponents of this idea contended that it would 
be not only cheaper but more rational to attempt 
the amelioration of the present river channel by 
properly shaping its curves and dredging it thoroughly. 
It was pointed out that it was found in natural 
streams that the greatest depths of water were along- 
side the concave banks of curves, and that these 
depths were greater as the curves were more pro- 
nounced. It was urged that the curvature of the 
proposed new channel was not of such form as to 
ensure its stability as an efficient waterway, or, in 
other words, that it would silt up. 

The critical examination of the two proposals 
gave rise to some interesting discussions. Among 
the reasons urged against the “Grande Coupure’”’ 
were the difficulty of construction and the danger 
of having two possible channels for the river to take, 
for, apparently, it was not intended that the new 
canal should entirely do away with the river as it 
now exists, but should supplement it. It was feared 
by some, however, that the new channel would have 
the effect of lessening the depth of water in the 
natural river channel, which would gradually silt 
up, and that the new channel would not be of sufficient 


have to be reconstructed. At Kruisschans the con- 
cave curve of the right bank is maintained and even 
lengthened. 

The concave portion of the right bank at Austru- 
weel will be provided with a quay wall 4000 m. 
(24 miles) long, which will have a considerable depth 
of water, which, however, is not definitely stated, 
alongside. The construction of this wall can be under- 
taken at once, and it could be ready for service in from 
four to five years’ time. At Kruisschans the length 
of the concavity is also 4000 m., and 1550 m, of this 
are situated above the point chosen for the lock into 
the docks above alluded to. This also would have a 
great depth of water alongside. There is a possibility, 
it seems, of a modification of the course of the river 
below this lock, and in this case it would be possible 
to construct a quay with a length of 7000 m. (4.35 
miles). This would mean that as the proposal stands at 
present there would be a length of 8000 m. of quays, or 
600 m. more than in the “‘ Grande Coupure ’’ scheme, 
thus doing away with one of the objections lodged 
against the river scheme by its opponents, and 
possibly there may eventually be ‘a length of 
11,000 m. On the left bank, between Pipe de Tabac 
and Fort de la Perle, there is a length of concave 
bank of 5800m. It would be possible to construct 
quay walls along it, and these might be used by fac- 


in dotted lines in the engraving ; they will have to 
be settled by the Antwerp authorities, which wij 
finally construct them so as to fit in with the projects 
which it has at present in hand. The dry docks wilj 
also have to be built by the city. The work on the 
river and the main entrance lock and channel wil 
/on the contrary, apparently be carried out by the 
|Government. The total cost is estimated at 
42,400,000f. — nearly a million and three-quarter 
pounds sterling—and Antwerp will, in due course 
_have to refund to the State a proportion—not at 
present stated—of this amount. 

The writer of the article in our contemporary 
agrees thoroughly with the findings of the Commission, 
He remarks that it is impossible, after considering 
all the evidence brought out at the inquiry, not to 
be struck with the uncertainty as to what would 
really have happened had the new channel been 
cut. It was not known definitely what would have 
been the effect on the river bed or whether the curya- 
ture of the channel itself, which was to be less than 
anything in the river to which it could be compared, 
would have been sufficient for the scour to keep the 
channel free. Moreover, what would be the effect 
of such a long continuous quay wall could not be 
accurately predicted. Of course, he adds, had it 
not been possible to increase the accommodation 
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section to accommodate the full flow of the river. 
This, it will be noticed, is entirely at variance with 
the idea expressed by others that it would be the new 
channel which would silt up. The Communal 
Authorities of Antwerp were themselves opposed to 
the new canal, and they insisted that it was a sine 
qua non, in any case, that whichever scheme were 
chosen the present shipping facilities should not be 
interfered with in any way. 

The proposals for improving the original course of 
the river were met with the objections that, at any 
rate, two sharp bends would have to be negotiated 
by vessels coming up to and going away from the 
city; that the possible length of quays was not 
nearly so great as that provided by the ‘ Grande 
Coupure,’’ and that quays could only be made on 
the concave banks, which would practically mean 
that they could not be on the right bank at all, while 
where they were made the depth of water alongside 
would be so great as to be dangerous. 

The Commission has, exceedingly cleverly, managed 
to steer a course almost midway between the two 
ideas. Its proposals, which we understand have been 
adopted, are set out in Fig. 2. It has chosen the 
alternative of rearranging the present channel of 
the river, but it suggests the building of a lock at 
Kruisschans which would give access to a long channel 
400ft. wide, off which would branch a series of docks 
and which would lead through a series of locks into 
the extensions of the docks now under construction, 
and through these to the existing docks and lock 
into the river near Austruweel. 

An examination of Fig. 2 will show that between 
Austruweel and Pipe de Tabac it is proposed to set 
back the right bank in such a way as to form a con- 
tinuous concave curve. The line chosen for this 
will leave undisturbed existing docks. This, it will 
be observed, was not the case with the ‘‘ Grande 
Coupure,”’ which would have cut through one of 
them. Between Pipe de Tabac and Fort de la Perle 
the left bank is to be set back, and hollowed out 
so as to form a continuous curve. It will be observed 
that another fort is cut into, and this will presumably 


‘tories which might establish themselves there, the 


conditions for them being excellent. 

Near Austruweel, on the right bank, the quays 
can be constructed for nearly their entire length 
on a firm foundation, which would render the work 
easy and rapid. The greater part of the soil on the 
river side of the wall could be taken out in a dry state 
by means of steam navvies, but the remaining por- 
tions would have to be removed in parallel strips 
by means of dredgers. The debris could be filled in 
behind the wall to support it, and to build up the 
ground to quay level. On the left bank, between 
Pipe de Tabac and Fort de la Perle, an embankment is, 
in the first place, to be constructed with spoil taken 
from the river by excavators at this place. This | 
form of working is to be carried out to the greatest 
extent possible, any material in excess of that required | 
to form the embankments being used as fill-up behind 
them. The final work of completing the channel 
is to be done by dredgers. This dredging is to 
be carried out simultaneously with the formation of 
the embankments and river walls, the idea being to 
arrange matters in such a manner that the two banks 
shall be constructed together regularly, and | 
so that whether at the flow or the ebb the currents | 
going from one bend shall be led in a proper manner 
to the next bend. Special measures, such as the | 
formation of groynes or similar works, may have | 
to be taken, so as to ensure that the currents flow in | 
the required directions) By the adoption of such | 
measures it is anticipated that the abandoned portions | 
of the river bed will quickly silt up, as has been found | 
to be the case in numerous other parts of the tidal | 
Escaut. 

The position decided upon for the main entrance 
lock into the docks which are to be built will be seen 
in Fig. 2. Its position is well chosen as regards depth | 
of water and as to the ease with which vessels can | 
enter and leave. The lock is to be 400 m.—say, 
1312ft.—in length, and 45m.—say, 147ft. 6in.— | 
wide. There is always to be a depth of at least | 
12.3m. (40.3ft.) at the lowest tide. The positions | 
and sizes of the docks may not be exactly as shown | 








| workmanship, 


of the port by any other means, the canal would have 
had to be made; but it was possible. The proposed 
river works will, he concludes, provide not only for 
the present, but for a long period of rapid develop- 
ment, and will enable the desired result to be achieved 
in quicker time 


A COMMERCIAL TYPE MARINE MOTOR. 

SPEAKING generally, it is probably quite fair to say 
that there are more ‘ gadgets ’’ about a motor than there 
are about a small steam engine of corresponding size 
though, perhaps, we somewhat misuse the term ‘ gadgets ” 
by including under that heading such things as the mag- 
neto, the commutator, the coil, &c.—and it is certainly 
some test of excellence of design to inquire how far arrange- 
ments have been made in the original drawings for the 
convenient disposition of all these parts, together with 
their attendant levers, wires, &c., to form a self-contained 
unit, by the provision of suitable faces on the castings 
tocarry them. Judged from this standpoint, the “ Djinn” 
engines built by Brazil, Straker and Co., Limited, of Bristol, 
which we illustrate herewith, must be said to show evidence 
of a considerable amount of forethought. Looked at 
from the marine point of view, the engine which has 
resulted also indicates a good knowledge on the part 
of the designer of the requirements of marine work and the 
treatment the engine is likely to have to put up with 
in the service for which it is designed. When, in addition 
to this, it is found that it also embodies many of the 
special marine points which we favour, it will be recog- 
nised that we set out to describe the engine in detail with 
at least a kindly feeling towards it, though we shall, none 
the less on that account, comment freely on points where, 


| in our opinion, improvements might still be made. 


It should first be stated that the object sought to be 


| obtained is to produce a good solid reliable, and economical 


engine as cheaply as is consistent with good design and 
which shall be capable of standing 
the rough usage which it is likely to get on fishing smacks, 
barges, and such like craft, and no attempt has been made 
to cut weights. For instance, a 35 horse-power reversing 
gear weighs 64 cwt., and a solid-looking job it is_ The 
bed-plate is a heavy lipped ¢ isting, which forms an oil tray 
and carries the main bearings, the pumps, and the revers- 
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ita 
the reversing gear girders register into tapered grooves, 
and are bored out with the main bearings, so that all is 
“ jinable,” 
reduced toa minimum, The upper half of the crank case 
is a comparatively light shell, with a large door on each 
side—see illustration on page 484—which acts only 
as a splash plate, and is held in place by quite light 
internal studs The cylinders are carried on steel 
columns inside the casing, which pass right down through 
the bed-plate and are drawn up by nuts underneath. 


The cylinders are cast in pairs, and are of a somewhat | 


unusual form, having the appearance of a rectangular box, 
the ends being flanged and left entirely open to facilitate 


coring and cleaning—see page 484. These flanged openings | 
























































Fig. 1—SECTION OF CYLINDER 


in the case of a multi-cylinder engine meet corresponding 
flanges in the next pair of cylinders to which they are bolted, 
so that the water jackets are continuous, while the ends 
are closed by flat cast iron plates, to which are attached 
all sorts of brackets, as will be described later. The 
valves are of very large diameter, designed to allow of a 
velocity not exceeding 80ft. per second for the exhaust 
gases, and a wonderfully direct and easy flow is provided 
for the gases by forming the flanges for the inlet and 
exhaust pipes on the under-side of the pockets, as will be 
seen in the section, Fig. 1. Good water space is allowed 
between the valve pockets, though there is none between 
the valve caps, as this would spread the centres of the 
cylinders and lengthen the engine, which already has very 
large surfaces. This does not, apparently, lead to any 
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trouble with warping, as there is no evidence of leakage 
past the valve caps, which have flat metal-to-metal 
face joints, and are held down by three studs. No doubt 
this is largely due to the fact that the caps themselves 
are water-cooled, the water passing from the main supply 
through a double-ported Y branch in each cap, which 
admits the water to one cap and allows it to flow out into 
the next one, and so on. 
to raise here, as, toremove a valve, it is necessary to break 
three small water joints and take off three nuts and remove 
the cap, though with any water-cooled cap more than one 
joint has to be broken. In another design of engine we 
were Shown, the caps were not water cooled and were 
held in place by a dog common to both and carried on 
two studs, and in this case we noted that it was necessary 
completely to remove the nuts and the dog, instead of 
simply slacking back the nuts and swinging the dog round 
clear of the caps. The cooling water is admitted to the 
jackets through an internal pipe passing right along the 


and work on the installation in the boat is | jackets ; 


(Spark Plug 


We have a slight objection | 


gear, and is fashioned into @ sump under the cranks ; | jacket, flattened to clear the cylinders, and provided with 


a number of small holes throughout its length so as to 
ensure an equal distribution of the water about the 
an outlet is fitted in the top of the cylinder 
| between each pair of valves. 

| An example of forethought is shown in the provision 
| of a cooler for the lubricating oil, which is attached to 
| the front end plates of the cylinders, through which the 
| 
| 
| 


circulating water flows direct from'.the pump round a 
copper coil which forms a part of the circuit of the oil 
piping from the lubricating oil pump. We were inclined 
to question the efficiency of so short a length of smooth 
| piping as an oil cooler, and in this we were supported by 
| the comparatively small difference in temperature between 
the oil inlet and outlet pipes. As the temperature of 
| both these is quite low, it really almost looks as if in the 
two-cylinder engine, at all events, the cooler is an unneces- 
| sary luxury; at the same time the arrangement is very 
neat. The lubricating oi] passes from the pump to a 
regulating valve and a by-pass which discharges to the 
crank case. After leaving the regulating valve it flows 
through the cooler to the main and camshaft bearings 
| and to four sight feed lubricators on the after end of the 
cylinders in full view of the engineer, and thence to the 


























Fig. 3 


pistons. The pump draws from the crank case through 
a filter in the bottom of the sump, but as the filter is in- 
accessible when the engine is running it is probable that 
for an engine intended for a boat required to make passages 
of several days’ duration, the filter would be better 
arranged in duplicate outside the crank case, so that 
the supply could be switched over from one to the other, 
and the one not in use could be cleaned without stopping 
the engine. We were informed that the consumption 
of lubricating oil is about 0-08 pints per brake horse- 
power per hour. 

The cylinders are 83in. diameter by 103in. stroke, and 
at the very comfortable speed of 350 revolutions per 
minute give 38 brake horse-power, the consumption of 
Rocklight or similar oil being given us as 0-63 pints per 
horse-power per hour. This maximum power is only 
obtained by the use of a fresh-water drip into the cylinders, 

| which is supplied through a needle valve to automatic 
inlet valves on the back of the cylinders. This use of a 
water drip is, we think, adopted in this and other engines 
largely with an eye to the sales department, which naturally 
wants to be able to offer the biggest horse-power per pound 
sterling, and the technical department seems to allow 
itself to be influenced by this plea. We, however, 
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very much question the wisdom of this practice, as it 
| calls for the carriage of quite a large supply of fresh water 
| for long trips, and if this is exhausted it offers a serious 
temptation to the type of man placed in charge of these 
engines to make good the deficiency by sea-water if he 
wants to push the boat along, with disastrous consequences 
to the engine, though this is admittedly taking a pessi- 
mistic view of the human element. Even if this possi- 
bility were not a fair assumption, there is a risk in the 
| other direction that the attendant may forget to turn off 
the drip before stopping the engine, when the cylinders 
would be flooded and restarting rendered at least difficult. 
As we say, we do not consider the provision a wise one, 
| and should prefer to see the compression and the resulting 
horse-power reduced. 

The nice lead provided for the passage of the gases 
into and out of the cylinders by forming the pipe flanges 
on the bottom of the pockets instead of the side as usual, 
has the effect of rendering the inlet valve spring cottars 








somewhat inaccessible owing to the position of the exhaust 
pipe and the vaporiser—see Fig. 2. This difficulty is, how- 
ever, greatly reduced by the very neat arrangement made for 
compressing the springs, of which we give a diagrammatic 
sketch in Fig. 4, which converts what would have been 
a serious objection into a point worthy of favourable 
notice. A stud is screwed into the under side of the 
pockets between the two valves, having a long thread on 
the lower end, on which a butterfly nut is fitted, holding 
up a plate which has a fork at each end corresponding to 
the valve centres. To compress the springs, the plate 
is screwed up under the valve collars, which rise clear 
of the cottars, which can be easily withdrawn, and the 
valves can be removed without disturbing the springs and 
as easily replaced. We greatly appreciate any tool of 
this sort which will keep the springs out of the way with- 
out the use of the hands, and which will facilitate the 
replacing of the valves as well as their removal. This 
is quite the nicest method we have come across except 
the very similar arrangement which we should like here 
to credit to Messrs. Simpson, Strickland and Co., who on 
their latest motor lengthen the existing stud used to hold 
the two valve tappet guides in place and form a collar 
upon it on which to rest the plate as shown diagrammati- 
cally in Fig. 3. Here, however, the engine has to be 


| turned to lift each valve separately when the plate is 


| slewed round to engage under the collar, the outer end 


| encloses the valve springs ; 


resting on a projection cast on the side of the case which 
the engine has again to be 


| turned so as to lower the collar on to the plate, when the 
| cottar and valve can be removed and replaced as before. 
| The dodge adopted on the Djinn engines has the advan- 


tage of dealing with both valves together, and is probably 
best for a large engine, where the labour of barring round 
would be greater than that involved in screwing up the 


| butterfly nut, though the Simpson Strickland arrange- 


ment is probably cheaper as an existing stud is used, 
though neither would cost as much as many of the tools 


| on the market sold for the purpose of making good a 


deficiency in the original design. Weshould mention 
here that although the valve springs are not enclosed, 


| they are electro-copper plated as a provision against rust. 


The tappets are square instead of being fitted with a 
pin to prevent them turning. The difficulty of making 
such a small square hole in the guides is got over by cutting 
a V in asemicircular piece of metal held in a jig, and cutting 
off lengths, two of which are then soldered together and 
turned. Two guides are kept in place by a single dog 
held by a central stud in the usual manner. 

The paraffin vaporiser is heated by blow lamps for 
starting up and by the exhaust when running, the heat 
being applied right up to the last moment before the mix- 
ture enters the valve pocket, both the exhausts being 
connected together by a branch so as to keep both chambers 
hot in case of one cylinder missing fire or being cut out 
by the governor. The extra cold air inlet also enters 
through a spring-loaded automatic valve as close as 
possible to the cylinders, and close to the exhaust, and 
thus any oil that may there be condensed by the cold 
air is almost bound to be revaporised. No adjustment 
is provided to vary the amount of the exhaust which shall 
pass through the vaporiser, but the jet is provided with a 
needle valve which apparently providessufficient adjustment 


! as the exhaust is clear at varying speeds ; this adjustment 
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38 HORSE-POWER MARINE OIL ENGINE 


is required for slow running and for change in climatic con- 
ditions. The throttle valve is also close up to the cylinder 
and is of the piston type, and here we may see an example 
of the designer’s knowledge of fishing smack requirements. 
The throttle lever, as also the ignition lever, is a good 
substantial bit of metal to catch hold of, while forethought 
is exemplified by the provision of faces on the plate which 
encloses the after end of the cylinders for these levers, 
the switch, and the sight-feed lubricator for the cylinder 
so that everything is handy, too, for the attendant 
—see the end view on page 484. The direct connec- 
tion of the throttle lever to the throttle would en- 
tail a movement of the lever in an unnatural direc- 
tion across the body, but the interpolation of a small 
pair of gun-metal bevel wheels transforms this movement 
into the natural one—up and down, It looks at first 
sight a waste of money, but we quite agree with the designer. 
In other directions, too, we noted points in which the 
cost could have been reduced, but in hardly any case 
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without sacrifice of some useful end. The bottom of the 
throttle quadrant is provided with an adjustable stop 
which allows the lever to be jammed down hard and with 
out the need for any care, without any fear of stopping 
the engine, quite a useful feature. 

The level of the fuel in the jet is maintained by a con- 
tinuous delivery pump and suitable overflow, draining 
back into the supply tank instead of the usual float and 
needle valve: this, of course, allows the fuel to be stored 
low down in the boat, but it introduces what we cannot 
help thinking will be found to be a somewhat serious 
objection at sea. The fuel chamber, or whatever the 
displaced float chamber should be called, is of some 6in. 
diameter, and the overflow pipe, which is much bigger in 
diameter than is required to take off the surplus fuel 
delivered by the pump, is well to the side of the centre of 
this chamber, so that when the ship rolls, the fuel will 
be piled up over this outlet pipe and an abnormal amount 
will escape back into the supply tank. This will leave 
the level in the chamber, and hence in the jet,a good deal 
lower when the ship returns to an even keel than before 
the roll, and several strokes of the pump will be required 
before this is made good, so that by then another roll may 
have oceurred with a further excessive outflow, which 





may result in a permanent alteration of level in the jet 


while the rolling lasts. This surging of the fuel will be 
much more than in the ease of a float chamber, where, of 
course, the float nearly fills the chamber and only leaves 
room for a very small volume of fuel, so that under similar 
conditions the level would be restored in fewer strokes of 
the pump. The difficulty outlined would be minimised 
if not entirely overcome by fitting the overflow pipe in 
the centre of the chamber, where rolling would cause no 
alteration in level to pile up over the pipe, while a few 
surge plates in the chamber would probably prevent any 
splashings. The difliculty mentioned is aggravated by 
the fact that the jet is to the side of the chamber instead 
of on its fore-and-aft centre line, as the maximum roll is 
generally greater than the maximum pitching—this also 
could easily be altered. We do not think that these are 
entirely fanciful objections in view of the accurate fuel 
control necessary in a paraffin engine, though we could 
not learn that the builders had actually experienced any 
trouble, which, indeed, would not be expected to oecur in 
bench tests, but only at sea in bad weather, when in the 
ordinary way builders’ trial trips are not run. The 
suggested alterations are, however, so simple, only calling 
for slight alteration to patterns, that even a remote chance 





of trouble would appear to™ warrant their being made. 

The governing of the engine is obtained by an inertia 
attachment on the inlet valve tappet, of the same pattern 
as one designed somewhere back in 1899 by Mr. Bertram 
Joy for attachment to the exhaust valve of the motor of 
that day, which was, it will be remembered, governed on 
the exhaust. This attachment can be seen in one of the 
above illustrations. An increase in speed causes the weight 
to overcome the tension of a light spring, and the knife edge 
is thrown clear of the projection on the valve stem, and 
no fuel is admitted. It certainly seems to work well and 
control the engine when handling the reverse gear, but 
it is a bit noisy, and the knife edge is, of course, subject 
to continuous wear, unlike the arrangement in the new 
Kromhout engine described in our issue of December Ist 
last. 

When the vaporiser has been heated up by blow lamps 
in the ordinary way, the engine is barred round till the 
little indicator on the vertical ignition shaft shows that 
one cylinder is just over the centre, when compressed air 
is admitted through the rotary distributing valve driven 
off the vertical spindle, and the engine starts. This 
vertical shaft, by the way, has the commutator on 
the top of it, while a ‘spiral gear, which can be 
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seen in an end view on page 484 operates a horizon- 
tal shaft at cam shaft speed, from which, for reasons 
which we could hardly consider adequate, another 
pair of spiral gears drive on to another vertical shaft for 
the compressed air distributing valve, whilst a pair of 
spur gears at the other end drive the magneto at a two-to- 
one reduction. The spiral gears for driving the distribut- 
ing valve might have been dispensed with, the valve being 
driven off the end of the horizontal shaft. Though not 
the reason ascribed, this would have made the engine 
wider at that place and less sightly, and the slight addi- 
tional expense is probably justifiable. The means selected 
for the driving otf the various auviliaries, if they may be 
so called, necessitates the introduction of a good many 
gear wheels, but all are enclosed in oil-tight cases and yet 
fairly accessible in case of damage, and these enable the 
auxiliaries to be situated in good accessible positions well 
clear of other parts to which access may be required. The 
pumps and their driving gear are all situated at the after 
end of the engine, and collected on a special pedestal 
bolted to the bed-plate, a pair of spiral gears on the cam- 
shaft driving a horizontal cross shaft running in a bearing 
in this pedestal. This cross shaft carries a pair of white- 
metalled cast iron excentrics, one of which drives a good 
solid gun-metal horizontal water pump and the fuel and 
lubricating oil pumps off a common crosshead, the other 
driving a bilge pump. On the cross shaft is also a spur 
wheel which engages with a similar wheel on a short shaft 


above it, through which is driven a small vertical water- 
cooled single-stage air compressor to provide air at a | 


pressure of 350 Ib. for starting up and for the whistle. In 
the event of the air receivers being accidentally dis- 
charged, when the motor is stopped, the gear wheels can 
he disengaged and a handle fitted to the shaft, and in a 
quarter of an hour two men can till the air receivers. and 
the engine can then be started, This entails pretty hard 
work, but is, of course, very rarely required. <A _ little 
lever on the top of the compressor can be held over so as 
to depress the air suction valve and put the compressor 
out of action when the receivers are full. The valves of 
the bilge and water circulating pumps are of the wing 
type, thos» of the lubricating and fuel pumps being gun- 
metal balls. 

As will have been gathered, two ignitions, Bosch high- 
tension mayneto and coil and accumulator, are fitted. 


Ihe magneto is nicely enclosed in a metal covering, the | 
| engagement by the thrust of the propeller. 


wires leading out at the top through a curved pipe which 
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Fig. S—-REVERSING GEAR 


opens downwards to keep out water. Thence the 
wires are Jed through a vulcanite pipe across the top of 
the cylinders to the plugs in the valve caps. The coil 
and accumulator are fitted in a wooden box attached to 








| ing bevel pinions. 


| cone clutch keyed to its forward end supported in the 
| casing ; 


| reversing gear casing, and so direct ahead drive is obtained 





the end plate of the cylinder, and here, perhaps, a little | 


more forethought would have provided a pipe or channel 
in the casting to carry the wires from the box to the 
commutator, instead of leading them up in the open at 
the back of the horizontal ignition shaft close to a bearing 


from which they are bound to receive a supply of oil to | 
the detriment of the insulation, protected though they | 


are by a wrapping of insulated tape. In view of the fore- 
thought displayed elsewhere, this appears rather a curious 
oversight, and though a small point in itself is a fruitful 
source of trouble, and will doubtless receive attention in the 
future. The advance and retard of the commutator and 
the magneto are interconnected to a good solid single 
control lever. 

The big door at the back of the engine can be removed 
by taking off ten nuts, and the bottom ends and main 
bearing caps are then beautifully accessible, as will be 
seen in one of the views on page 484. A sump in the 
hottom of the crank case allows the connecting-rods to 
be dropped down after the removal of the brasses, and the 
pistons can be withdrawn through the doors in the manner 
we favour so strongly. On the opposite side the big door, 
which is however blocked by the exhaust pipes, makes a 
vertical joint against the casing along the greater part of its 
length, but it also has to make a horizontal joint in way of 
the gear wheel, as shown in the lower view on page 484, while 
the end also forms the face for the timing gear casing. How- 
ever, when removed it allows good access to the cams and 
cam shaft, which can be withdrawn sideways through 
the door, which we consider is a feature of some merit. 
Three bearings are provided for the cam shaft, but in 
order to keep the joint in the brasses horizontal—that is, 
at right angles to the thrust—a rather expensive arrange- 
ment has had to be made, whereby the body of the bear- 
ings is clamped to the columns which support the cylinders. 
We do not think that there is any objection to the vertical 
joint in these brasses, in spite of its taking the tbrust, 
as the simplification would be great. though, of course, 
gained at the expense of loss of power of adjustment in 
the brasses, but as the surfaces can be made enormous 
in proportion to the work, this is. not of great importance. 
The cains are keyed on the shaft with close-fitting sleeves 








in between each to prevent any chance of end movement ; 
we think on the whole that we prefer to have the cams 
keyed and pinned on, as the pins not only prevent end 
movement but help the keys. 

With reference to the running of the 
must be admitted that there is some noise, the 
governor being responsible for most of it, though 
it is a fairly “slow speed” noise and not therefore very 
objectionable. We found that the speed range is from 
about 188 to 350 revolutions per minute, and this could 
be varied as rapidly as desired by jerking the throttle 
lever to and fro without any tendency for the engine to 
choke and stop and without any hesitation in picking up. 
This ability to jerk the throttle open or shut is an important 
point in rough work, where no tenderness in altering 
speed is to be looked for. The governor, tov, takes good 
care of the engines when declutching, and when after 
running for half an hour light the throttle was opened 
suddenly and the load applied, speed was soon picked up 
and a few revolutions served to clear the exhaust, though 
in the ordinary way the manipulation of the throttle 
produced very little smoke. The complete installation 
was fitted up with reversing gear and the propeller revolv- 
ing in a tank, so that actual service conditions for reversing 
were approximated to, though they could not, of course, 
be exactly realised, owing to the more or less limited body 
of water and the absence of “ way.’ The reversing gear 
under these conditions worked well, and full ahead and | 
full astern could be obtained as rapidly as desired | 

With regard to the reversing gear, it will be noticed | 
that this is not connected to the fly-wheel, which is keyed | 
to a taper at the forward end of the shaft ; the after end 
of the shaft—Fig. 5—has keyed to it the forward end of what 
forms the reversing gear case, and which, therefore, is always 
revolving. The after end of the case is bolted to it, and 
revolves on a sleeve which is attached to the after reversing 
gear girder in such a way as to prevent it revolving, but 
allowing of a smal] fore-and-aft movement: this sleeve 
has three studs pinned into it which carry the three revers- 
The tail or reversing shaft is free to 
slide fore and aft with the propeller, and has a double 


engine, it 





the male cone when the shaft is pushed forward 
by the reversing lever engages with a female cone in the 


the clutch being kept m 
This thrust 
is taken up by a double ball 
bearing which butts against 
a face on the forward girder, 
machined when the main 
bearings are bored, so that 
it is absolutely true. Our 
objections to ball bearings 
afloat even when enclosed 
have often been stated. 

When the tail shaft is 
pulled back by the reversing 
lever for going astern, the 
male clutch carried on it is 
disengaged, while the female 
clutch engages with a male 
clutch which forms part of 
the forward crown’ wheel 
which revolves on the sleeve, 
and pushes the whole sleeve 
with the pinions and the 
after crown wheel backwards 
and engages a male clutch 
on the after crown wheel with 
a female clutch on the reverse 
gear casing, and thus motion 
is transmitted from the casing 
through the after crown wheel 
to the pinions, which are 
kept from revolving, and so 
reverse the direction of 
rotation, through the forwerd 
clutches to the tail shaft. It is not a cheap gear to build, 
but all the engagements are made by means of clutches, 
so that the teeth of the gear wheels are safe. Exposed ball 
bearings are fitted on the lever, which accentuates our | 
objections to the use of this power-saving device, which | 
only does its full duty when the balls are absolutely | 
true and not corroded with rust, which they probably | 
soon will be after service in the bilges. | 

We were also shown two very neat applications of | 
motors of the same general design but of smaller power 

one a self-contained air compressor and the other a 
winch. The air compressor consists of a single- 
cylinder 4} horse-power engine mounted on a good 
solid bed, and driving a cross shaft by means of 
worm gearing enclosed in what may be called a crank 
chamber, on which are mounted two water-jacketed 
single-stage compressor cylinders, the pistons of which 
are driven off cranks on the cam shaft. The belt-driven 
water pump circulates the water through the cylinder 
and compressor jackets, and the whole makes a very 
compact Jittle plant. 

The winch consists again of a single-cylinder motor 
with a V-groove clutch connection to the winch barrel, 
and provided with two speeds. A pinion on _ the 
crank shaft engages with a pinion on a parallel shaft 
which carries the clutch, the whole shaft being hinged 
about the crank shaft, so that when the clutch is engaged 
no side thrust is thrown on the crank shaft. A single 
lever puts the clutch in to lift, or puts the brake on, so 
that the whole of the manipulation except for the change- 
over of gears is performed on this single lever. The whole 
of the ignition gear is well covered in, so that the winch 
ean be worked in the open without trouble, and it appears 
to provide a very good solution of the motor winch 
problem 


without any gears revolving, 


Swain Se 














During the year 1911, experiments were made on the 
subway express service of the Interborough Rapid Transit 
Company with metallised carbon, tantalum, and drawn 
wire tungsten lamps. The tungsten lamps gave the best 
results. Sixty-five per cent. had a life of 1000 hours, 
and at the end of 2700 hours 12 per cent. were still in 
good condition. This make of lamps has now been 
adopted, and has been in use for four months on the 780 
subway express train cars. 





| ought to be called upon to perform. 


IRON AND STEEL INSTITUTE. 


THE spring conference of the Iron and Steel Institute 
opened in the hall of the Institution of Civil Engineers 
yesterday. The Duke of Devonshire, the retiring 
President, occupied the chair at the opening of the 
proceedings. 

The report of the Council was read in abstract by 
the Secretary, Mr. G. C. Lloyd, and in the absence, 
through ill-health, of the Honorary Treasurer, Mr. 
William H. Bleckly, the financial statement was 
presented by the Secretary. The report and accounts 
were unanimously adopted, on the motion of the 
Duke of Devonshire, seconded by Mr. Walter Dixon. 

A vote of thanks to the retiring President and the 
Council, proposed by Mr. F. Mills and seconded by 
Mr. E. H. Saniter, was carried with acclamation. 

The Duke of Devonshire, in acknowledging the 
vote on behalf of the Council, referred to the great 
assistance which had been rendered by the Secretary 
and the Institute staff. He had now, he said; to 
vacate the chair in favour of Mr. Arthur Cooper. 
He believed that the only failing which the new 
President possessed, and he possessed it in common 
with other active members of the Institute, was that 


| he had a great deal more work to do than any man 


The Institute 
was, however, very grateful to Mr. Cooper for under- 
taking the office of President. In his hands there 
was every cause for confidence that the great tradi- 
tions of the Institute would be fully safeguarded and 
maintained. 

Mr. Arthur Cooper was then formally inducted as 
President, in succession to the Duke of Devonshire. 

The President said his first duty, after briefly 
returning thanks for the reception which had been 
accorded him by members, was to present the Bes- 
semer Gold Medal for 1912, which had been awarded 
to Mr. John Darby for the services he had rendered 
in the advancement of the metallurgy of iron and 
steel. Mr. Darby was a direct descendant of the 
distinguished family of metallurgists whose name he 
bore. Mr. Darby became interested in the basic 
process in the year 1880, after meeting the late Mr. 
Sidney Gilchrist Thomas. It was interesting to 
recall the fact that the first basic open-hearth’ furnaces 
for the manufacture of steel on a large scale erected 
in Great Britain were those built under Mr. Darby's 
superintendence at Brymbo. Difficulties of a prac- 
tical nature having been met with as regards re- 
carburisation of the metal, Mr. Darby devised a 
process for the re-carburisation of the metal in the 
ladle. He was also associated with the introduction 
in this country of by-product coke ovens, and was the 
first to erect retort coke ovens at ironworks. He 
had contributed a number of valuable papers to the 
** Proceedings * of the Iron and Steel Institute. 

Owing to the absence of Mr. Darby, the actual 
presentation of the medal was deferred until a later 
date. 

‘’he President then delivered his inaugural address, 
which we print below. i 

Mr. Arthur Cooper took as the subject cf his 
presidential address **'The Heavy Steel Industry ” 
and reviewed its progress during the last forty years 
or so. 

1870.—In the year 1870, when the acid Bessemer 
process was fully established and the open-hearth 
process had just been introduced, the make of ingots 
in the world was as follows :— 


Tons 
Great Brita n 250,000 
Germany 170,000 
Franca, 1869 97,284 
Wee ti hes eek ene ek nee dl ea = 
Auatria-Hucgary ... ... ... .«. 22,112 
Sweden Ja0 ch 12,193 
Belgium 9 563 





Total 599,992 


Say about 6U0,C00 ton:. 


| These ingots were for the most part acid Bessemer, 


and the purpose for which they were used was chiefly 
rails. In those early days there was no organised 
laboratory control of the materials used, and the 
estimation of carbon by colour in a sample taken from 
the blow or charge usually constituted the only 
chemical test. A very large percentage of the ingots’ 
made were more or less red-short, often due to the 
irregular contents of manganese in the spiegel, which 
would have been detected and the unsatisfactory 
results prevented with efficient laboratory super- 
vision. Notwithstanding everything, excellent steel 
was produced from these ingots, that could be coaxed 
down into respectable blooms. The cost, however, 
compared with the present practice, in fuel, wages, 
and waste was enormous. ‘The output of a pair of 
acid-lined converters was about 600 tons per week, 
and this quantity was considered a very fair week's 
work for a rolling mill. 

1871 to 1880.—EKarly in this decade the blooming 
or cogging mill took the place of the hammers, and 
other outlets were found for the steel, such as for 
ship and bridge building and for tin-plates; but 
probably the most important development during this 
period was the discovery and establishment of the 
basic process, which was destined to render available 
for steel-naking purposes in all parts of the world 
immense tracts of ore beds, which, by reason of their 
high content of phosphorus, could not be used for 
steel making by the acid processes. Of the 4,000,000 
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tons of ingots produced in 1880, upwards of 80 per 
cent. were made by the acid Bessemer process, which 
had been developed very rapidly during the ten years 
ending 1880, not only in Great Britain, but also in 
the United States, Germany, France, and Belgium. 

1881 to 1890.—During this period the basic open- 
hearth process was established, and by-product 
coke ovens were first put down as adjuncts to blast 
furnaces, as it came to be recognised not only that 
the by-products reduced the coke cost, but also that 
the waste heat and waste gases could be converted 
into steam, and turned to useful account at the adjoin- 
ing iron and steel works. Mr. Gjers also demon- 
strated that when the ingot. immediately after 
casting, was placed in a vertical pit lined with fire- 
brick and allowed to soak, there was sufticient heat 
in it to enable it to be rolled into blooms and billets 
or rails. 

After numerous experiments on the Continent and 
also in this country it was abundantly clear that the 
phosphoric slag from the basic converters, when 
ground into an impalpable powder, had a_ high 
manurial value. The first attempts made to grind 
it with stone mills as formerly used for grinding corn 
proved utter failures, and it was only after many 
months of costly and tedious experiments that a 
satisfactory solution of the problem was arrived 
at and the slag could be ground regularly into a fine 
powder at a sufficiently low cost to enable it to com- 
pete with super-phosphate and leave a margin of 
credit to be placed against the ingot. 

Captain Jones, in America, and Mr. Gustav Hilgen- 
stock, in Germany, about the same time, and quite 
independently of each other, demonstrated the yreat 


phosphoric slag which it produces. 
In Great Britain the acid processes at 


of the scarcity and of the increasing cost of these ores 


basic Bessemer process; indeed, now 


iron to the basic Bessemer steel maker 


of it. 


the position it now occupies. 


By-propuctr Cokre OVENs. 





advantage of mixers or receivers between the blast 
furnaces and the steel converting plant. 

From the years 1880 to 1890 the make of ingots 
of the world had increased from 4.000,000 tons to | 
12,000,000 tons, the most notable increases being 
in the production of acid Bessemer steel in the United 
States, of acid open-hearth in this country, and of 
basic Bessemer in Germany. 

1891 to 1900.—Between 1891 and 1900 great 
improvements in appliances and several important | 
inventions were introduced, such as the use of elec- 
tricity for the driving of auxiliary machinery in iron 
and steel works, and also for driving sma!! rolling 
mills; Mr. Saniter’s method of desulphurising ; 
Messrs. Bertrand and Thiel’s modification of the open- 
hearth process; and the use of blast furnace gas 
as a motive power, first by Mr. James Riley and Mr. 
B. H. Thwaite, in Glasgow, followed very shortly 
by Mr. Greiner, in Seraing. Mr. Talbot also intro. 
duced his method of working the open-hearth process 
continuously, and the Hon. Charles A. Parsons and 
Professor Rateau developed their steam and exhaust 
steam turbines. 

The most striking features of the period are the 
large increases since 1890 in the production of ingots 
in the United States, viz., from 4,000,000 to 10,000,000 
tons, of which 6,500,000 tons were acid Bessemer 
and 2,500,000 tons basic open-hearth ; and in Ger- 
many from 2,000,000 tons to 6,500,000 tons, of which 
4,000,000 tons were basic Bessemer and 2,000,000 
tons basic open-hearth. 

1901 to 1910.—It cannot be said that these ten years 
were years of invention and novelties, as were the 
thirty years preceding, but great improvements have 
been made both in methods and in the perfecting 
of plant and appliances introduced during the latter 
part of the last century. 

Comparing the production of the three largest 
steel producing countries for 1910 with the production 
of the same countries for 1900 it is found that :— 

In the United States, whilst the make of acid 
Bessemer ingots has increased from 6,500,000 tons 
to 9,500,000 tons, the make of basic open-hearth | 
ingots has increased frorn 2,500,000 tons to 15,000,000 
tons. 

In Germany, whilst the make of basic Bessemer 
ingots has increased from 4,000,000 tons to 8,000,000 
tons, the make of basic open-hearth ingots has in- 
creased from 2,000,000 tons to 5,000,000 tons. 

In Great Britain the only notable increase has been 
in basic open-hearth ingots, viz., from 300,000 tons 
to 1,500,000 tons, the make of basic Bessemer and acid 
Bessemer and open-hearth being substantially the 
same as in 1900. 

It may also be noted that in these three countries 
together the make of basic open-hearth ingots in 
1910 represents rather more than half the entire 
make by all the processes, against rather Jess than 
one-quarter of the make in 1900. 

In the United States the basic open-hearth process 
is assuredly taking the lead, adapted. as it is, to pro- 
duce pure steel of any quality from the softest to the 
hardest, from ores too low in phosphorus to be utilised 
by the basic Bessemer process, and too high for either 
of the acid processes. In Germany, on the other hand, 
while the basic open-hearth process is making great: 
headway, very large increases of plant for the basic 
Bessemer process—by which soft and medium hard 
steel can be produced with great regularity and at 
very low cost—are being laid down, the phosphoric 
ores of Luxemburg and neighbouring districts pro- 
ducing a cheap iron eminently suitable for conversion 
into steel by this method. 

In France, too, and in Belgium, where similar 
ores are available, the chief extensions which are 
being carried out at the present time are in plants 











By-product coke as originally made in this country 
had a very uphill fight, chiefly because it was much 


softer than the excellent bee-hive coke then in use. 


Its density of late years has been much improved 
by building the ovens of a width most suitable for 
the coals and by varying the time of coking, and coke 
experience 
maintain that by stamping the coal into a cake or 


makers who have had a_ lengthened 


block just large enough to fill the oven when pushed 


|in, coke equal to that from bee-hive ovens can be 


produced from equal coals—that charging in a cake 
or block can be effected more expeditiously than by 
tipping the coal into the oven from the top and after- 
wards levelling it; that there is less loss of heat, 
and that a greater output per oven can be obtained. 
The ovens as originally built provided a small 
surplus of heat and gas for purposes outside the re- 
quirements of the plant, but the modern regenerative 
ovens, with their very economical methods of regulat- 
ing combustion of the gas in flues, so as to obtain 


a perfectly uniform heating of the walls. provide | 


a surplus of fully 50 per cent. of the gas produced 
for outside uses, such as for furnace heating, for 
lighting, or for power. This from a plant making 
5000 tons of coke per week would mean upwards 
of 200,000 cubic feet of spare gas per hour—equivalent 


to, say, 8000 indicated horse-power if used in gas | 


engines, or to, say, 750 tons of coal per week if used 
for metallurgical or heating purposes. 

Great improvements have also been made in the 
processes for the recovery of the tar and ammonia, 
giving better yields of by-products and reducing the 
cost of working expenses and repairs. 


Briast FURNACES. 


The chief improvements which have taken place 
in blast furnaces during recent years, following the use 
of larger volumes of air at higher temperatures, have 
been in the perfecting of the mechanical charging 
appliances, so arranged that the materials can be 
uniformly distributed in the top of the furnace, 
at almost any speed required, at a very low cost in 
Jabour and in maintenance, and without any loss of 
gas when the bell is lowered, and also in the construc- 


tion of the boshes and of the stacks, both now fre- | 


quently cooled by water sprays or troughs, or by bronze 
or some other pattern of water-cooled blocks, by 
which means the life of the furnace lining, which 
was shortened very considerably in the early days 
of rapid driving, has been materially increased ; 


but probably one of the most important develop- | 


ments in connection with blast furnaces has been 


the cleansing of the whole of the gases, for, not only | 
has it been proved absolutely necessary to use per- | 


fectly clean gas in the gas engine, but it has been 


found very advantageous to rough clean also that | 


used for stoves and boilers, as with such gas the 


necessity for Jaying off the stoves to remove the dust, | 


with the consequential costly repairs and the periodi- 
ca] stopping of the entire plant for clearing the dust 
from the flues can be avoided; further, by the use 
of clean gas the heats carn be maintained in the stoves 
at a higher and more uniform temperature, reducing 
the consumption of coke, and since the cleaned gas 


has a higher calorific value less is required, so that | 


more is available for outside purposes. 

The two most favoured methods of blowing blast 
furnaces to-day are by the reciprocating gas blowing 
engine, using blast furnace or coke oven gas, or by 
the steam turbo-blower, supplied with either high- 
pressure steam generated in boilers from similar 


gases, or with exhaust steam from rolling mill engines | 


—the turbine in this latter case being of the type 
known as mixed pressure, which can be run with 


high-pressure steam at times when exhaust steam is | increasing the life of the linings andthe weekly output. 


for the basic Bessemer process, assisted, as it is, | not available. 
very materially by the revenue derived from the rich | their efficiency upon perfect condensers and an ample 


present 
are the largest producers, and, whilst there is no reason 
for supposing that so long as existing works can | of coke per ton, it has been established that by using 
obtain pure hematite ores at resonable prices there | modern gas blowing engines and gas electrical gene- 
will be any serious falling off in the make of acid 
steels, the main and trusted products of this country 
for so many years, it is, I think, certain that because 
future extensions of steel making plant will be for the 
basic open-hearth process, which is not only capable 
of utilising all domestic phosphoric ores, but also | 
foreign ores that can be imported at a low cost, 
too high in phosphorus for the acid processes and too 
low to command a value for the phosphorus for the 
that the 
supply of puddlers’ tap is so limited, and the owners | 
of the rich phosphoric ores (by no means plentiful) 
have fully realised the worth of the phosphorus, 
and insist on being paid full value for it, the cost of 
in Great | 
Britain is becoming too dear to enable him to compete | 
with his open-hearth rival, and it seems probable | 
that he will ultimately be driven to change his process 
for that of basic open-hearth or some modification | 


Mr. Cooper then drew attention to some of the 
improvements that. have taken place in methods | 
and in plant, particularly during the later years, 
and which have undoubtedly placed the industry in 


Both types of turbine depend for 


supply of cold water. 
| In a blast furnace plant producing, say, 5000 tons 
| of iron per week, with a consumption of 20 ewt, 


|} rators for driving outside machinery, such as hoists, 
charging apparatus, and pumps, there would be sufii- 
cient surplus gas if used in gas engines to generate, 
say, 22,000 indicated horse-power, or, if used for 
heating or metallurgical purposes, equivalent to, say, 
1600 tons of coal per week. 

If, on the other hand, turbo-blowers and turbo. 
electric generators using high-pressure steam were 
employed instead of gas engines, on the assumption 
that the turbine requires not more than double 
the quantity of gas required by the gas engine to sup- 
ply it with steam, there would be sufficient surplus 
|gas to generate, say, 7500 indicated horse-power, 
|or, if used for heating or metallurgical purposes, 
| equivalent to, say, 1150 tons of coal per week. 

It is claimed for the modern gas engine, adopted 
almost exclusively in Germany, France, and Belgiun., 
to a considerable extent in recent installations in 
the United States, and in several large works in this 
country and in Canada, that it can be operated witli 
|} about 100 cubic feet of blast furnace washed gas 
| per effective horse-power per hour, and now that the 
weaknesses in design and construction, features of 
the earlier models, have been remedied, it is to-day 
a perfect machine, and quite as reliable as its pre- 
decessor, the reciprocating steam engine—that thx 
quantity and pressure of the blast delivered to the 
furnace from it is under much better control than 
from the turbo-blower. 

It is claimed for the turbo-blower—used to a 
considerable extent in this country and in a few 
plants only in the United States and on the Continent 

-that, although requiring at least double the amount 
of gas when burnt under boilers to provide it with 
steam, it is a cheaper plant to install, and by reason 
of its simplicity the cost of stores and maintenance 
is likely to be lower, that the blast is delivered con 
tinuously by it, and not intermittently, as by the 
reciprocating engine. 

Surplus gases.—At collieries and at blast furnaces, 
where there are no iron or steel works depending upon 
heat, the surplus coke oven gas is now frequently 
used for generating electricity for power and for light, 
and any such power and light beyond the actual 
requirements of the plant is sold outside, thus reducing 
the coal or pig iron cost. It appears to be the genera! 
practice on the Continent, and in the new installa- 
tions in America and in Canada, where steel works 
form part of the plant, to use the coke oven gases 
| for metallurgical and for heating purposes, and the 

blast furnace gases for the generation of power : 
yet there are many instances where blast furnace 
gases are also used in mixers, open-hearth furnaces, 
and heating furnaces, with satisfactory results. 


STEEL WorRKs. 


Mivxers.—Since their introduction in 1889 the us 
and value of metal mixers has greatly increased. 
[It soon became clear that the single mixer of about 
150 tons capacity, as originally erected, was far too 
small, for whenever the demand upon it, even for a 
short time, was increased, or the supply of molten 
iron was checked, the store was so much reduced 
that the metal often left the mixer of practically 
the same composition as it entered it, probably only 
| a few minutes before. Again, the pig iron made over 
| the week-end when the steel works were standing 
| had always been a difficulty. It caused delay and 
extra cost when used cold in the open-hearth furnace, 
and excessive cost and waste when it had to be re- 
melted in cupolas for use in the converters. 

The problem of how to ensure more uniform iron 
for the steel plant, and how to save the cost of re-melt- 
ing the Sunday pig, has been solved by greatly in- 
| creasing the mixer capacity, and most large works 
are now provided with either one or two or more 
mixers of from 400 tons to 1100 tons capacity, some of 
the simple cylindrical tank type without regenerators, 
but frequently supplied with coke oven or blast fur- 
nace gas burned over the top of the bath. The 
principal function of these—largely used on the Con- 
tinent and in the United States—is to receive the week- 
end iron and to maintain a large store during the week. 
| Very little, if any, cold metal can be melted, and prac- 


| tically no change takes place in the composition 
of the bath, except that brought about by the admix- 
ture of the different ladles of iron from the different 
blast furnaces. 

Another design of mixer which finds most favour 
in this country, and which is also used in Canada, and 
France, and in Germany, is of the gas-fired regenera- 
tive tilting open-hearth furnace type. These serve 
not only the purpose of storing the week-end iron, 
but they will also melt up during the week large 
quantities of pig iron or scrap, thus obviating the 
use of cupolas altogether; and, further, by adding 
lime and ore, the contents can be refined down to 
almost any composition required with absolute 
regularity—a most important condition for the 
production of uniform steel—thereby reducing the 
work to be done in the converters and finishing fur- 
naces, shortening the time of the operation, and 
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This type of mixer, of course, involves extra cost 
in working over that of the simple cylindrical tank type, 
but it is held that the extra cost is more than com- 
pensated for by the advantages above mentioned. 

Converting and melting.—In the converting and 
melting departments great changes have taken place. 
Instead of the pair of 5 to 8-ton converters operated 
by steam blowing engines from coal-fired boilers, 
with its wasteful adjunct the cupola plant, turning 
out from 600 to 800 tons of ingots per week, and 
instead of the 10 to 15-ton open-hearth furnace, 
with an output of 100 to 200 tons per week, will be 
found in the most recent plants from three to six 
25 to 35-ton Bessemer converters, with an output of 
upwards of 10,000 tons of ingots weekly, operated 
by gas blowing engines; and open-hearth furnaces 
ot trom 40 to 120 tons capacity, with a weekly output 
per furnace of from 600 to 1200 tons of ingots. Indeed, 
at one works in the United States an open-hearth 
furnace of 185 tons capacity was recently installed, 
from which has been obtained over several weeks 
aun average make of 1350 tons of ingots. 

The increase in output has been greatly facilitated 
by the improvements which have been introduced 
in recent years in the auxiliary machinery, such as 
charging machines, cranes, and ingot strippers, now 
for the most part operated by electricity generated 
by waste gases, and the arrangements of many of 
the modern works are such that the same crane 
which strips the ingot places it, whilst still hot, 
in the reheating furnace, from which it can be delivered 
by another crane to the cogging mill. 

Rolling mills.—In the rolling mill department 
the heating furnace now almost universally used is 
that arranged to heat the ingot in its vertical position, 
tired with either coal, producer gas, or waste gas 
from the blast furnace or coke ovens. The mills 
themselves have been greatly increased in capacity 
and power to deal more expeditiously with the larger 
production, and for driving reversing mills where 
steam is used, two-cylinder engines are being dis- 
placed by engines with three cylinders, either simple 





or compound, exhausting into a condenser or into a 
turbo-blower or turbo-generator—the former provid- | 
ing blast for the blast furnaces, the latter electric | 
current for driving outlying machinery. 

Another form of drive for reversing mills introduced | 
at Teschen, Austria, in 1906, is by electric motor on 
what is known as the Ilgner system, which method 
has recently been adopted both for cogging and 
finishing mills by many important works on the Con- 
tinent—chiefly in Germany—and by several in this 
country, numbering about thirty in all, whilst I under- 
stand about twenty more such equipments are at 
the present time being laid down. 

Still, the modern reversing steam engines, as above 
described for driving reversing mills, have many 
ardent supporters, both in this country and on the 
Continent, on the ground of cheaper first cost and 
simplicity ; and, although electric motors are very 
largely taking the place of reciprocating steam engines | 
for driving continuously running mills both on the | 
Continent, in the United States, in this country, and | 
in Canada, it cannot yet be said that even for this 
purpose steam has been permanently displaced, 
for Messrs. James Dunlop and Co., who recently 
erected a new 3-high plate mill with rolls 28in. 
diameter and 84in. long, intending to drive it with an 
electric motor with current generated by steam from 
existing mills, after careful consideration, abandoned 
the idea of the electric motor, and put down in place 
of it a mixed pressure turbine of 750 brake horse- 
power, running at 2000 revolutions per minute, 
constructed to work either with exhaust steam from 
their other engines or with live steam from their 
boilers, the supply of the latter being regulated 
automatically by a valve, according to the duty re- 
quired, The speed of the turbine is reduced by gear 
to run the rolls at 70 revolutions per minute, and the 
power is transmitted through a fly-wheel of about 
100 tons weight. I understand that the mill was set 
to work at the end of 1910. and that it has in every 
respect proved satisfactory. * 

If the experimental surface combustion boiler 
described by Professor Bone at the Royal Institu- 
tion on March 30th and April 6th, 1911, for which 
an efficiency of 90 per cent. when fired with gas is 
claimed, can be developed into a commercial success, 
or if some other more economical steam generator 
than the present Lancashire or water-tube boiler 
with an efficiency of about 60 per cent. only can be 
devised, the economy of steam turbines would, of 
course, be correspondingly increased. 

For several years past the question that has exer- 
cised the minds of iron and steel works engineers, 
particularly on the Continent, perhaps more than 
any other, has been how to obtain most economically 
the maximum value from their coke oven and blast 
furnace gases, in order to save the coal used for 
producing power for their iron and steel works 
machinery and for their steel and heating furnaces, 
and with this object in view very large expenditures 
of capital have been incurred at all the important 
works. As an instance, I may mention that on a 
visit to one of the large German works, consisting 
of coke ovens, blast furnaces, and steel works in 
1897, I saw a range of boilers and an engine-house 











* For full description of this mill, see raper read by Mr. Carnegie, 
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containing four pairs of powerful compound steam 
blowing engines of the latest design and in splendid 
condition, and which at that time were operating 
their blast furnaces. At a subsequent visit in 1906 
I saw another large engine-house containing a mag- 
nificent plant of gas blowing and power engines 
providing blast and electric power for their blast 
furnaces and steel works, and I was told that by the 
end of the year 20,000 horse-power would be generated 
in that house, and all from waste gases. 

The boiler plant and steam engines were all out of 
action and kept as standbys. I have recently been 
informed that the consumption of coal in these works 
has decreased in quantity year by year, and it is 
expected that very shortly no coal will be required, 
except for the locomotives 

This is but an isolated instance of what is taking 
place in many such works. 

My friend, the late Mr. E. P. Martin, in his presi- 
dential address from this chair in 1897, referring to 
a visit he had recently paid to Mr. Greiner, of the 
Société Cockerill, made use of these words: ‘‘ Indeed, 
incredible as it may appear, if it were practicable to 
apply all the gas made at the blast furnaces at 
Cockerill’s for raising power, they would be able to 
do away with all their boilers, except those of the 
locomotives. 

“If blast furnace gas can be economically applied 
as the motive power for driving large engines and for 
generating electric power, it would almost appear 
as if pig iron would soon become a by-product, and 
the chief work of the ironmaster of the future will be 
giving light and power to the country.” 

It is clear that Mr. Martin, in 1897, regarded 
this subject as a most important one; but it is far 
more important to us to-day, having regard to the 
great increase in the cost of coal which has already 
taken place, and the certainty of a still further increase 
in the near future. 

During the fifteen years that have passed since 
1897, it has been demonstrated beyond all question 
that both coke oven and blast furnace gases can be 
economically applied, not only as the motive power 
for driving large engines and for generating electric 
power, but also as fuel for mixers, open-hearth fur- 
naces, and heating furnaces; and I confidently 
believe the day is close at hand when in the best 
managed large works, equipped with modern by-pro- 
duct coke ovens and blast furnaces, the whole of the 
converting, heating, rolling, and finishing operations 
will be carried out with no other fuel than their own 


| surplus gases, and that if any of us fail to utilise 


our resources to the fullest extent, unless exceptionally 
situated, we may be left behind in the race. 

The Duke of Devonshire, in moving a vote of thanks 
to the President for his address, said that Mr. Cooper 
had dealt very ably with the tremendous evolution 
which was in progress in the making of steel. He 
had indicated the remarkable manner in which con- 
ditions in the industry had changed, and he had forced 
the conviction that it was never safe to attempt to 
forecast the future. 

Sir Hugh Bell, in seconding the resolution, said 
that the address had put on record for the advantage 
of the industry generally the progress of the heavy 
steel trade for the past forty years. ‘They were not 
permitted to discuss the presidential address, and he 
was not going to break the rule. In this case, how- 
ever, he could if he would, and other members no 
doubt occupied the same position. The address had 
brought out very clearly the change of attitude with 
regard to phosphorus ores, following the discovery 
that phosphorus was a valuable ingredient. Mr. 
Cooper had also made an interesting attempt to 
forecast the future, and he had no doubt that ten 
years hence they would look back at the prophecy made 
to-day and find how well Mr. Cooper had been able 
to foresee the immediate future of the industry. 
Perhaps the most remarkable feature brought out 
in the presidential address was the manner in which 
during recent years what used to be regarded as 
subordinate parts of the steel industry were assuming 
a position of greater importance—he referred to the 
measures now adopted for the utilisation of what 
were formerly regarded as useless, and, indeed, as 
deleterious by-products. 

Mr. William Hawdon supported the resolution of 
thanks to the President, which was adopted with 
acclamation. 

The meeting then proceeded with the reading and 
discussion of papers. 

The first paper taken was that by Dr. H. Nathusius, 
‘* Improvements in Electric Steel Furnaces, and their 
Application in the Manufacture of Steel,” a lengthy 
abstract of which we give on page 501. 

Two papers, of which we give abstracts below, then 
followed. The discussion will be dealt with next week. 
WELDING UP OF BLOWHOLES IN STEEL INGOTS. 

By J. E. STEAD, D. Met., F.R.S. (Vice-president). 

In a note read last year experimental data obtained by heating 
and forging steel bars in which cavities had been made by 
drilling showed that if the walls of the cavities were clean 
and bright perfect welding was easily obtained. No actual 
trials had at that time been made to determine whether the 
real blow-holes in crucible steel ingots could be as perfectly 
welded up. Experiments have therefore been made to deter- 
mine this question, and also whether cavities with oxidised 
walls can be welded up. It is to describe these further trials 
that this second note has been written. 

An experiment was made with a honeycombed ingot of 0.5 
per cent. carbon crucible steel, of which about 9 per cent. of 
the volume was occupied by blow-hole cavities. This ingot and 
a sound control ingot were forged to a smaller size after heating 





to a wash welding temperature, and parts were reheated to 
1100 deg. Cent. for one hour, and then rolled to bars 
lin. in diameter. Portions of each were turned down 
to prisms of jin., jin., jin., and }in., and through each a 
hole was drilled, so as to make a series of cylinders with walls 
#;in. in thickness. A similar hole was drilled through portions 
of the bars which had not been reduced in diameter by turning. 
The cylinders thus prepared were cut up into a series of rings 
about fin. in depth, which were expanded by hard steel drifts. 

In no single ring after slight expansion was any unwelded 
steel detected, and in every case when fracture was effected 
the steel on each side of the parting showed evidence of con- 
traction or plastic flow. We may conclude therefore that the 
surfaces of the rings were as sound in the steel from the bars 
of the honeycombed as they were in the steel from the sound 
ingot. But the rings from the sound ingot expanded on the 
average about 50 per cent. more before breaking than those from 
the honeycombed ingot, a peculiarity suggesting at first sight 
imperfect welding of the blow-hole walls. A careful examina- 
tion of the fractures revealed the presence of dull lines of micro- 
scopic fineness in the rings from the honeycombed ingot, while 
nothing of the kind could be detected in the steel from the 
sound ingot. Obviously these dull lines and reduced ability 
of the steel to extend were co-related. 

Sulphur prints of the fractures proved that the dull lines were 
rich in sulphides, and the inferior ductility in cross-sections 
of the bars made from the honeycombed ingot was due to the 
presence of sulphide of manganese threads, which prevented 
the metallic faces from completely coming into contact. 

Further experiments were made with steel bars, in which holes 
had been drilled and oxide caused to collect. Partial welding 
took place, and it seems justifiable to conclude that surface 
blow-holes which become oxidised on their walls during the 
heating and rolling of the ingot do become more or less com- 
pletely welded. The conditions favourable to this welding 
must be a sufficiently high temperature, and maintenance of 
the steel at that temperature for a long enough period after the 
cavities have been closed, to admit of the carbon in the adjacent 
steel being afforded the opportunity to reduce the oxide scale. 

NOTES ON BLOOM OF ROMAN IRON. 

During the recent exploration of the Romano-British site 
of Corstopitum, one of the largest masses of Roman wrought 
iron ever found in England was unearthed, and it was to describe 
this, and to what led to its discovery, that this note was pre- 
sented by Sir Hugh Bell. 

Corstopitum lies immediately to the west of the village of 
Corbridge, on the north bank of the Tyne, at the point where a 
Roman bridge, half a mile west of that now in use, carried Dere or 
Watling Street across the river. 

The bloom was examined by Professor Henry Louis, who 
reported that it was a block of iron 3ft. 4in. long by 7in. square 
at one end, which was rough and rather spongy, tapering down 
to about 44in. square at the other end, which was well rounded. 
He had little doubt that the block was made by welding together 
comparatively small lumps of iron produced by a direct reduction 
process in small charcoal fires. 

Chemical analyses and microscopical investigations on the 
bloom were carried out by Dr. J. E. Stead, F.R.S. 

The bloom was sawn through its entire length so that a 
thorough examination could be made. Owing to the presence 
of enclosed slag there was difficulty in sawing it, so much so that 
before the sawing was completed no less than six band saws 
were required. The sawings from each 6in. of bloom cut were 
reserved for separate analysis. The cut faces were planed, 
polished, and photographed, and were afterwards etched with a 
20 per cent. solution of nitric acid and water, and were again 
photographed. After the faces had been strongly etched, it 
was easy to trace the lines of welding, not because of the imper- 
fection of the welding, which was generally very good indeed, 
but on account of the slight physical difference in character 
of the metal on the sides of the junctions. From these sections 
it is perfectly clear how the pieces were joined together and the 
bloom built up. In general terms, slabs approximately lenti- 
cular in section were employed. After the smaller end was made, 
the piece at this stage probably had a similar appearance and 
shape to the upper end of the bloom in the condition in which 
it was found in the furnace with projecting taper pieces. After 
forming the foundation piece, two slabs must have been inserted 
vis-a-vis, and the mass then heated to welding temperature, 
after which it was removed and welded by hammering, but by 
what kind of implements there is no evidence. Step by step 
this process was repeated until the bloom of the size and dimen- 
sions as described was obtained, plus, of course, the portion 
which had been removed by subsequent rusting. It seems 
probable that the bloom was in course of further development 
at the time it was left in the furnace. 





In spite of the numerous discussions which have taken 
place regarding the relative merits of the direct and alter- 
nating-current systems for heavy electric traction, states 
the Railway Gazette, the railway world is still without 
sufficient results of actual working to enable managers to 
decide off-hand which is the better to adopt in any given 
case. In due course more data will doubtless be published 
by the various electrified systems than hitherto. In the 
meantime statements by biassed parties are of little value. 
What will be of more value will be the choice of the 
Melbourne Government, which has wisely gone to the 
expense of having alternative specifications prepared and 
alternative tenders invited for the two systems in connec- 
tion with the electrification of the Melbourne suburban 
lines. The actual guarantees of responsible manufac- 
turers will be of more interest than any number of scientific 
papers or contributions to the technical press, for the 
magnitude of the conversion contemplated is such as to 
render it unlikely that any manufacturer will include in 
his tender guarantees which could not be carried out ; 
the expense of failure on such a large scale would be serious. 

Wuar is claimed to be the record in locomotive boiier 
tube longevity is described in an American contemporary. 
The locomotive to which the figures apply is of the 4-4-2 
type employed on the Santa Fé system. It was built 
by the Baldwin works in 1907 and commenced work in 
June of that year. In December, 1911, it was received 
into the railway company’s shops for heavy repairs after 
covering 269,899 miles, still carrying the original boiler 
tubes, and the contemporary in question quotes the rail- 
way Official statement and says that it is believed that 
no other locomotive on any line has ever reached the 
quarter million mileage without tube renewals being 
required. The tubes are of charcoal iron and of the Tyler 
‘“‘ knobbled ” pattern, and considerable attention is being 
attracted to the subject in United States railway engi- 
neering circles. Unfortunately, the particulars afforded 
do not include anything to show what are the character- 
istics of the water used, but it may be assumed that the 
common practice of softening was resorted to, and that 
this contributed largely to the successful results. This 
does not in any way, of course, detract’ from the perform- 
ance of the tubes, the specification of which must be a 
very carefully determined one, but it is a factor which goes 
far in deciding the life of the tubes, and must he taken into 
account in matters of this kind, 
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THE UNITED STATES NAVAL COLLIER NEPTUNE 
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THE UNITED STATES COLLIER NEPTUNE. 


THe United States naval collier Neptune, recently 
constructed by the Maryland Steel Company at Sparrow's 
Point, near Baltimore, Maryland, marks the latest advance 
in this type of vessel. She is claimed to be the largest 
and best appointed collier constructed to date, and she 
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hatches, and one of these is arranged so as to take coal 
from alongside and deliver it into the bunker hatch. 
With all twelve transfers in operation 1200 tons of coal 
or more per hour can be transferred from her holds to 
vessels alongside. 

For equipping the Neptune, the Lidgerwood Company 
designed a new type of winch and control for operating 
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Fig. {—THE COLLIER NEPTUNE 


embodies many novel features. The general dimensions 
are as follows :— 








Length overall .. .. ~ o42tt. 
Length between perpendiculars -- 520ft. 
Beam, moulded ae oe aie As 
Depth moulded to upper deck .. .. .. .. 39f¢. Gin. 
Forecastle .. .. ‘i e = S5ft. long. 
Poo he = : 171ft. long. 
Draught, loaded 27 ft. Gin. mou'ded 
Displacement load .. 19,440 
Deadweight... s -. «» 13,040 tons 
Block ¢ efficient . as is - 7 
Midship section coefficient 982 


The general design for this collier was developed by 
the builders in accordance with the requirements of the 
United States Navy Department. It comprises six large 
holds for coal, the forward one being sub-divided into 
four for the carrying of fuel oil in place of coal when re- 
quired. There are also four oil compartments below the 
lower deck forward. Topside tanks are fitted in way 
of eargo holds in addition to the usual double bottom 
tanks. At the ends of the vessel there are three decks 
in addition to the poop and forecastle. The officers and 
crew have quarters in the poop deck, in the house on the 
poop deck and on the berth and lower decks below. 

The hull is constructed of steel, in excess of the require- 
ments of the American Bureau of Shipping. 

The principal point of interest in this vessel is, of course, 
the coaling gear. This was designed and installed by 
the Maryland Steel Company, the winches being purchased 
from the Lidgerwood Manufacturing Company. As will 
be seen from the illustrations given on this page the gear 
consists of a series of structural towers connected together 
at the centre line near the top by a girder, which also serves 
as a track for a fore-and-aft trolley to tranship the coal 
from one hold to another in order to maintain trim when 
on long voyages, or to replenish bunkers. The towers 
are each, except the forward one, fitted with four booms. 
The heads of opposite booms are connected by wire rope 
spans, on which travels a trolley. 

Square booms of steel are used instead of round booms, 
and a structural steel mast or tower is used in place of 
the usual round steel mast. These masts or towers are 
connected together by a stiff steel member having an in- 
verted U section. This member gives support over each 
hatch for the overhead block of the transfer, and it also 
forms a trackway for a carriage running lengthwise of the 
ship. This carriage carries a special grab bucket operated 
from it and used for transferring eoal from one hatch to 
another or from any of the ship’s holds to either of the two 
bunker hatches through which the vessel’s own coal supply 
is received. One set of transfer winches is arranged so 
as to serve the double purpose of coaling the ship at one 
bunker hatch or of operating the carriage and bucket 
running lengthwise of the ship. The ship is also equipped 
with transfers for operating from the twelve cargo coal 


the clam bucket shell in its vertical and horizontal move- 
ments. One winch hoists the bucket and the other swings 
it horizontally in either direction as desired. 

Both winches are controlled by one man, but can be 
operated separately or together as may be required, 
Only three levers are required for the entire control. A 
hand lever and a foot lever control the bucket wineh, 
and a simple hand lever controls the swinging winch. 
Lifting a lever on the bucket winch causes the raising of 
the bucket, lowering the lever causes the bucket to be 






Note :- 


Toe Evtcomeen 






Bucket A operates in Hatch in Front of Tower 
Bucket B' operates in Hatch inrear of Tower 


ing winch one drum operates the out-haul rope and the 
other the in-haul rope. The friction drums have patented 
metallic frictions with air-cooling passages of the Spencer- 
Miller type. These frictions are not affected in their 
operation in any way by heat or weather, and their lifting 
power remains practically constant. Owing to the limited 
space available aboard ship and the amount of power 
required, steam at 150 Ib. to 175 Ib. per square inch pres- 
sure is used, and the winches are provided with piston 
valves. 

The oflicial tests of the coal-handling capacity of the 
marine transfer, with which the collier Neptune is fitted, 


| took place at the Norfolk navy yard during last autuin, 
| The specifications required that 100 tons per hour should 


be delivered continuously from a single hatch for two 
hours, and that the coal should be delivered out-bourd 
I8ft. beyond the side of the collier, with the bucket, if 


| necessary, passing above a specified height on its wa, 


to the point of discharge. A lighter was run alongside 


| the ship on the off-shore side to receive the coal, and was 
| moved along as it was being loaded, The transfer was 


arranged so as to give the required lift and distance oui 


| board for discharge. The test was satisfactory. ‘Ij, 


operator made 204 trips with the bucket during the two 
hours, and the coal delivered measured up to 210 to: 
This was 10 tons more than the guarantee, and an averac: 
of a little more than one ton per trip. 

The propelling machinery consists of two 4000 hoi 
power Westinghouse marine turbines, running norma!|y 
at 1230 revolutions per minute. The turbines driy« 
the propeller shafts through Westinghouse reductiv: 
gears, at a speed of 135 revolutions per minute. Fig. 3 
is a view of one of the turbines at the Westinghouse work 
The turbines are of the combined impulse and re-actio: 
type. Each turbine comprises an * ahead ”’ and an “astern 
element on a single rotor in a single casing. In Fig. 4 
is given a view of one of the turbines with the cover 1 
moved, The left-hand end with the larger number «ot 
rows of re-action blades is the ahead element, and tly 
right-hand end consisting of one row of impulse blades 
and only six rows of re-action blades is the astern and 
backing element. The rotor being hollow, the vacuuy 
reaches back to the astern element so that the latter may 
offer a minimum of resistance when the ship is going 
ahead. When going astern, the backing element exhaust 
through the hollow rotor. 

The joint between the upper and lower halves of tli 
casing, instead of being in a horizontal plane as is usual, 
is inclined at a very decided angie. This feature of the 
design makes it possible to connect the steam exhaust 
pipes to the bottom half of the casing, so that the cove: 
may be swung open on hinges without breaking any im 
portant pipe connections. The rotor and blading can there 
fore be exposed for inspection with a minimum expendi 


ture of time and labour. Fig. 3 shows the exhaust con 
nection, and the opening in the jacket for the steam cor 
nections to the ahead and astern sections. This illu 


tration also shows the hinges on which the cover swings 

In THe EnGinrrer of November 17th last, a complete 
illustrated description of the Westinghouse reduction 
gear, as fitted to the Neptune was published, and, ther 
fore, it is not now necessary to go into further detail 
concerning this portion of the vessel's machinery equip 
ment, 

Another feature of interest in this installation is the 
system of pneumatic tele-control, by which the turbine 
may be started, stopped, and reversed, and their speed 
adjusted from the bridge. Fig. 5 shows the operating 
stand, which is practically a duplicate of the operating 
stand in the engine-room, with its two levers tor con 
trolling the turbines independently of each other. The 
dial gauges are connected to pipes running aft to thi 
engine-room, and their indications show instantaneously 
that the desired action has taken place. This bridg: 
control does not, of course, interfere with the turbine 
being handled in the ordinary way by the engine-room 
staff. 

There are two independent condensers, each having 
5400 square feet of cooling surface. The tubes are jin. 
outside diameter, 16 B.W.G. thick, and are tinned. 
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To operate Bucket A” 


Fig. 2-TOWER AND BOOMS 


lowered and placing the lever in a mid-position causes the 
bucket to be held in place. On the swinging winch the 
operation is similar. Raising the lever causes the bucket 
to swing outboard and lowering it brings the bucket in- 
board. When the lever is brought to a mid-position 
a steam brake is automatically set which holds the swing- 
ing block or carriage from being moved in either direction 
by the swinging of the load. Each winch has two drums. 
In the bucket winch the closing rope is attached to one 
drum and the holding rope to the other. In the swing- 


Two centrifugal circulating pumps, having 14in. suction 
and discharge, and driven by a 10 by 9 vertical engine, 
are installed in connection with the condensers, and there 
is an auxiliary condenser of 1000 square feet cooling sur 


face, with attached air and circulating piston pumps for 


port use. There are two main and one auxiliary feed 
pumps, each of the vertical simplex type, 14 by 10 by 24. 
Connection is only made between the fresh water supply 
and the boilers. These pumps discharge through 4 
cartridge type grease extractor and multi-coil feed heater, 
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Fig. 3-COMPLETE TURBINE 


or may alternatively be by-passed direct to the boilers. 
There are three double-end main boilers, built for a 
working pressure of 200 Ib., each L5ft. 10Sin. mean dia- 

















Fig. 5—TURBINE CONTROL PEDESTAL 


meter by 2Ift. 4in. long, with four 40in. corrugated fur- 
naces in each end, each furnace having separate combus- 


tion chamber. The total heating surface is 18,920 square 
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feet. Hot air forced draught system is installed, the air 
being turnished by two blowers, each capable of delivering 
30,000 cubie feet of air per minute to the furnaces. The 
donkey boiler, 8ft. diameter by 10ft. 6in. long, built for 
200 lb. working pressure and for natural draught, is fitted 
with one 44in. corrugated furnace, and has 650 square 
feet heating surface. 

The Neptune, which is a sister ship to the Cyelops, 
was authorised by the United States Naval Appropriation 
Act of May 12th, 1908. The principal contract require- 
ments stipulated were :—An average speed of the vessels 
on a continuous 48-hours’ trial of 14 knots when carrying 
a full load of 12,500 tons of coal, inclusive of bunkers ; 
100 tons of reserve feed water, 20 tons of drinking water, 
130 tons of stores, and with equipment complete. Besides 
the foregoing it was stipulated that the coal constimption 
for all purposes should not exeeed 1.8 Ib. per indieated 
horse-power per hour, calculated on the power developed 
by the main engines. 








MOTOR RAILWAY INSPECTION CAR. 


AN inspection car for use on the North-Eastern Railway 
system has recently been built at the Gateshead Works 
to the designs of Mr. Vincent L. Raven, the chief mechani- 
cal engineer of the line. The saloon weighs about 12} 
tons, and is designed to accommodate twelve persons. 
It is divided into three compartments; a main compart- 
ment for the officials and a small compartment at either 
end for the driver. The saloon is furnished in mahogany 
throughout and has brass fittings. The roof is of the 


clerestory type with mechanical deck-light ventilators. | 


The seating arrangements include a small couch, three 
large, and six moderate-sized armchairs. while a large 
table is provided having a hinged flap for the inspection 
of drawings, &c. The saloon runs on four wheels of 
standard pattern, and is propelled by a six-cylinder 
White and Poppe petrol engine, which gives between 
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Fig. 4—TURBINE WITH TOP OF CASING REMOVED 


80 and 90 horse-power at a speed of 1150 revolutions per 
minute. The dimensions of the cylinders are 127 mm. 
bore and 150 mm. stroke. The engine is arranged on the 
longitudinal centre line of the vehicle, and is supported 
on a channel framework carried by the main frame. The 
drive is taken to one of the carriage axles through a Hele- 
Shaw clutch operated by a hand lever and sector at either 
end, a three-speed gear box—the gears of which can also 
be operated at either end—and a propeller shaft with 
universal joints to bevel gears on the driving axle. The 
gear box, which is carried on a separate channel frame, 
was made by Messrs. E. G. Wrigley and Co., Birmingham, 
to Mr. Raven’s designs. The gear wheels are of massive 
proportions, and a direct drive on the top speed is pro- 
vided. Two universal joints are fitted between the clutch 
and the gear box, and one of the universal joints on the 
propeller shaft embodies a free-wheel device so that the 
car can be run coasting down gradients without declutch- 
ing. This device is clearly shown in Fig. 2. The bevel 
gear box on the back axle is anchored from above by 
means of a bracket to the main frame. It contains two 
bevel wheels—-shown in Fig. 3—secured on the axle in 
such a manner that either can be put into mesh with the 
driving pinion, so that the vehicle can be propelled in 
either direction at any speed within the range of the 
change-speed mechanism. These hevel wheels are bolted 
on a sleeve, which can be moved along the coarse-pitched 
left-handed spiral on the axle, by a lever at either end of 
the car. When moved in one direction the car is driven 
ahead, and when moved over to the opposite side the 
gear operates as a reverse at all speeds, and the spiral 
movement tends to lock the pinion and bevel wheels 
firmly in mesh. 

For starting purposes chain-reducing. gearing and a 
handle are provided in the end compartment nearest the 
and there are two independent sets of ignition 
plugs—high-tension from batteries for 
starting, and magneto. Access to the engine while running 
is provided by removable floor-boards. The main hear- 
ings of the engine are lubricated by oil under pressure by 
means of a pump, and the cooling water, amounting to 


engine 
apparatus and 














Fig. i—PETROL-MOTOR INSPECTION COACH, NORTH-EASTERN RAILWAY 
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about 9 ewt., is also circulated under pressure throughout 
the cylinder jackets, the cooling radiators being fitted on 
the top of the saloon at each end. The water passes 


at each end. 
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Fig. 3-BEVEL GEAR 


Each compartment also contains a gear- 
changing lever, reversing lever, hand brake, sanding box, 
and accumulators for the electric lighting apparatus. | engine was running at 1150 revolutions per minute the 












overheating were anywhere noticeable. When 
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Fig. 4—ELEVATION AND PLAN OF RAILWAY 


through each in series, and arrangements are included 
whereby in cold weather the warmed water may be passed 














INSPECTION CAR 


Petrol to the amount of 60 gallons is carried in a tank | speed of the car was about 40 miles per hour, and this 
situated under the couch, and is fed by gravity to the | speed can be maintained with apparent ease over average 





















































through a vertical radiator in the maincompartment. The | engine. 
Ok . 
/ ~ - > 
< . a a \ 
- 
= = o of . ; 
ee | eet ||| uesee| | seen | | cee | a | ” Petrol Jeph 2987 = 
=» : y= ae | ya Wr 2 on Flee | Sheet 1 Steel. 
Chairs | | UF Chasr ith? hing bag? Panels N ib Swe 
‘ . remov: a 
es Dagens = eT eo t 16-0 Between eas. Bh Orrver's Compt 
i ee . pamomern Doors over Fane “GEZi0 Boa Psa ai hee a LageF3s7, A EArt ah y. 
ge é ar; eis? | imc aaa \68x1% Floor Boards | H 
veg down hs |‘ Levd id longitudinally ' ' ding Light } 
_ ~ 2 —_ a a a > ——e ——— - 
t ' > . ' . 
ee ' q ' 
‘~ as —— Trap thor ver Bie ae ne eee ee ee Satenlageghs eg: 
eee ee Seen! ——_ een ak _, eee ga iebics pied sos 
\ ' \ 
| it (Table wilh hinged 
] i ees be = ' 
| ' ah 
ti ' Pet "x1 ‘Fill fi ' 
I, 7 7 | APPA garde noon fetroanks. 
7 --4--4--1- 4} --------- - H- under Cable <4 
z == i, 
ei are es 6.6" ao gel 
Neate eee: Se Aa ee 23: ‘oveh Body Saltiags. $$ $$$ $$$ $$$ 
“Tue Encineer” Swain Se 


Fig. 5—-PLAN SHOWING SEATING ACCOMMODATION OF THE CAR 


driver’s compartments, at the ends, each contains a con- | 
troller with levers for altering the ignition from the accumu- 
lators to the magneto apparatus, a throttle lever, and two 
spark adjusting levers These are intercoupled respectively 








We recently had an opportunity of travelling in the car 
between Leeds and York, a distance of about 25 miles, 
The rails 
were dry, but there was a fairly strong adverse wind. 


which was accom 


plished in 45 


minutes. 


| 


| in one and a-half hours. 
| the course of a year amounts to a considerable sum. 


gradients. 

A general view of the vehicle is given in Fig. 1, and in 
Figs. 4 and 5 are shown part elevation and plan of the 
car and its seating accommodation respectively. 





THE economy resulting from the use of lifting magnets 
in large engineering and machine shops is illustrated by the 
following details :—In one important ironworks, wagons 
were formerly unloaded by hand, and a 50-ton truck kept 
a gang of five men busy for four hours. After the intro- 
duction of lifting magnets the unloading was accomplished 
In large works such a saving in 
The 


| portion of magnet most liable to wear and tear is the 


| pole shoe, 


which comes into direct contact with the 


| material lifted, but as this is secured by bolts passing 
| through the body of the magnet, it can be easily removed 


when worn and a new part fitted. It is important to 
note that experience has shown the advantage of through 


| bolts over cap screws or studs, which are liable to rust in 


| and can then be removed only with difficulty. 


In addition 
to the works already mentioned, these lifting magnets 


| are useful in foundries, blast furnaces, and rolling mills 


| for lifting and transporting metal too hot to be handled. 


Castings can be readily dealt with which on account of 


| their shape or unequal distribution of weight would require 





careful adjustment of hoisting tackle. Armour-plate 
and thin sheets of iron or steel, used in the manufacture 
of pressed steel, or iron car wheels and many similar 
finished articles, as well as raw products of foundries and 
machine shops, can be rapidly and cheaply dealt with by 
these electro-magnetic lifters 


The engines ran very well throughouc, and no signs of 
the 
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RAILWAY MATTERS. 


THE benzol-electric railway, which has been built by 
the authorities of Schméckwitz, and runs to the neigh- 
bouring town of Griinau, through the Royal forest and 
along the shores of the Lange Lake, has just been opened 
for working. 





Amona the railway projects of the Nigerian Govern- 
ment there are a 60-mile extension of the Bauchi line, a 
450-mile branch from Zaria to Maifoni, on Lake Chad, 
an extension from Kano to Zinder, in French territory, 
and another branch to Sokoto, in the Hausa States. 


Tue Roumanian Government has just invited the con- 
tinental houses to send tenders for a fresh consignment 
ot locomotives similar to that made for it by Messrs. 
Henschel, and shown at the Turin Exhibition. The 
Caille water-heater system is to be adopted, the water- 
heater weighing 450 kilos. without pump. 


Av Tuesday’s meeting of the London County Council, 
on the recommendation of the Highways Committee, it 
was agreed that the proposals in the London County Council 
(Tramways and Improvements) Bill for the construction 
of tramways from Wood-lane to Harrow-road and the 
reconstruction of the tramways from Cassland-road to 
West India Dock should not be further proceeded with 
in the present session of Parliament. 


OnE of the American electric traction companies 
which makes its own trolley wheels casts six at one time. 
The mixture from which they are poured consists of 
89 per cent. copper, 1 per cent. antimony and 10 per cent. 
tin. Old commutator segments are used in the process 
Taking into consideration all of the trolley wheels in use on 
the entire equipment of rolling stock, the average has a 
life of 7300 miles. The wheels are fitted with }in. graphite 
bushings. The main bearings made in the foundry are 
cast from a plastic bronze mixture consisting of 10 per 
cent. of lead, 1 per cent. of tin and 89 per cent. of copper. 
The journal brasses are finished on the axle sides by polish- 
ing with emery cloth fastened around a wood cylinder 
which revolves rapidly in a high-speed polishing lathe. 
This gives the bearings a smooth cylindrical-shaped inside 
surface, 


THE Italian Government railways, states the Railway 
News, are divided into ten compartments or geographical 
divisions. The car equipment of the Italian railways is 
estimated at 170,000 cars, operating on all lines, and 
including both goods and passenger services. The 
purchasing headquarters for this district is the office of 
the Capo Ufficio, Trazione and Materiale Rotabile, Porta 
al Prato, Florence. Several years ago a law was enacted 
which in substance states that, as a local industry is con- 
cerned, two-thirds of the railway cars used on the Italian 
railways must be of Italian manufacture and the remain- 
ing one-third might be imported. The countries at 
present supplying such materials are Germany (Krupp 
factories), Suatria, and the United States. Foreign 
purchases of rolling stock are ordinarily made from the 


manufacturer offering the best prices in response to the | 


request for tenders. 


IMPORTANT progress, it is reported, has been made in 
connection with the preliminary stages of the proposed 
Trans-Persian Railway. As a result of a series of confer- 
ences which have taken place in Paris between the 
international groups, the Statutes of the Société d’Etudes, 
whichis to deal with the question of the necessary surveys 
for the line, the possibilities and costs of the undertaking, 
the coneession from the Persian Government, and other 
matters, have, says Reuter’s Agency, been formulated, 
The Société d’ Etudes will comprise three groups, British, 
French, and Russian, each of which will provide £30,000 
towards the preliminary expenses. The Council of 
Administration will have twenty-four members, eight 
British and a similar number of French and Russians. 
There will also be a Committee of Direction composed of 
twelve members selected from the Council of Administra- 
tion. It is understood that Sir William Garstin will be 
vice-president. : 


STEADY progress is being made in Uruguayan railway 
development. Work has just been started on a connect- 
ing 35-mile line of the Midland Railway Company, from 
Tres Arboles to Piedra Sola, in the department of Tacua- 
rembo. The new line will be ready for operation in about 
a year from the present time. The new line, although 
comparatively short, is of great importance, especially 
to the river cities of Fray Bentos and Paysandu, as it 
will give each a fairly straight line to the border city of 
Rivera, the northernmost point of the department of 
Rivera. Paysandu, with upwards of 20,000 inhabitants, 
is probably the greatest live-stock centre of Uruguay. 
Fray Bentos, the capital of the department of Rio Negro, 
is a city of some 8000 people. It has been made a port 
of entry, which will add greatly to its importance as a 
distributing point. When the new connecting line is 
finished, a large section of Uruguay will be reached more 
easily and cheaply from Fray Bentos or Paysandu than 
from any other distributing point in the country. 


STEEL trolley wire is a comparatively recent product 
of the wire manufacturers, and only a few American 
electric railways have had any of it in use for a sufficient 
length of time to determine its relative life and behaviour 
in service as compared with copper wire. As now manu- 
factured, steel wire is hard-drawn from billets in a way 
like that employed for copper wire, except that the lengths 
before splicing are shorter owing to the wear on the draw- 
ing dies, which must be changed frequently. The metal 
used is, in fact, not steel, but is a very high-grade iron, 
low in carbon and phosphorus and hence not subject to 
active corrosion. The tensile strength of a No. 0000 round 
steel wire is about 65,000 Ib. per square inch, as compared 
to 59,000 lb. for hard-drawn copper wire. No difficulty 
has been experienced with steel wire in making splices 
or welds not exceeding }in. in length and having a tensile 
strength of 80 per cent. of the wire on either side of the 
splice. The steel wire is easily coiled on reels, which are 


of slightly larger diameter than those used for copper 
wire, and it comes off the reel straight and true if it is 
not kinked in unwinding. The relative conductivity of 
steel and copper wire is approximately 1 to 7. 


NOTES AND MEMORANDA. 





vibration has been partially carried out in the case of 
the Calvert-street bridge in Washington, D.C. Excessive 
vibration had been caused by traffic on the side walks, 
which are supported on cantilever brackets, and to reduce 


railing. 

RECENT continental tests on the wearing qualities of 
various bronzes rubbing against well-lubricated smooth 
steel show that the wear is proportional to the content of 
tin. The introduction of phosphorus produces a bronze 


with high content of tin. The tendency to crystallise by 
heating is met with in bronze as well as in steel, such 
crystallisation facilitating plastic deformation of the 
bronze. 


A NEw process for the utilisation of peat, the invention 


has been air-dried, into corrugated blocks, which are 
sprayed with petroleum. The blocks are subsequently 
given a coating of highly inflammable material, which 
also strengthens them and prevents them from breaking 
easily. It is claimed that this process overcomes the 
obstacles associated hitherto with the combination of 
peat and petroleum, which have been connected mainly 
with the employment of a briquetting machine that is 
not only difficult to work, but also expresses too much of 
the petroleum from the finished blocks. 
to employ the method, which can be worked at a very low 
cost, for the production of fuel on a larger scale. 


THE uniform system of distinctive colouring for pipes 
in industrial plants, proposed some months ago in Ger- 
many, is being received with favour. It includes green 
for water, yellow for gas, blue for air, white for steam, 
black for tar, rose for lye, brown for oil, grey for vacuum, 
rose with red streaks for acids. A fuller indication of 
the contents of the pipes, pressure, temperature, impuri- 
ties or admixtures is effected by a combination of the 
basic colours with stripes of red for danger, black for 
impurity, white for presence of steam, green for presence 
of water. The direction of flow is indicated, if necessary, 
by arrows. The same colours may be used in drawings, 
steam being indicated by fine double lines. The colours 
on the pipes are indicated by securely attaching to the 
pipes small painted and enamelled or varnished strips of 
iron 3in. to 44in. wide. 


THouGH for many years a subject of study, the solder- 
ing of aluminium has hitherto been an unsolved problem, 
states the Chemical Trades Journal. The various methods 
tested, our contemporary contends, have only resulted 
in fragile unions which in no instance gave satisfactory 
results in tests of soldered bars or wires. This is due to 
the fact that aluminium is very readily oxidised at high 
temperatures, and the formation of oxide is the chief 
obstacle in soldering. 











question, as it melts at about 3000 deg. Cent., whereas 
aluminium melts at 700 deg. Cent. Consequently a flux 
to dissolve this oxide was the only solution of the problem. 
Mr. Otto Nicolai, of Boppard-on-the-Rhine, has invented 
such a flux, which combines with alumina to produce a 
compound which remains fluid in soldering and com- 
pletely counteracts the effect of the oxide. The Nicolai 
process can be employed with aluminium bronze, and is 
in current use at the arsenal of Friédrichsort. It is not 
only suitable for aluminium, but also for all the aluminium 
alloys, such as magnalium, or for zine, copper, nickel, iron 
and steel. 

In a paper entitled ‘‘ Electrical Meters on Variable 
Loads,” read before the Institution of Electrical Engi- 
neers, Mr. David Robertson points out that in ordinary 
meters we can conveniently divide the resisting torque 
into three components—solid friction torque, eddy- 
current torque, and fluid friction torque—and assume 
these to be respectively constant, proportional to the 
speed and to the square of the speed. None of these 
assumptions is quite true, but within certain ranges for 
each the deviation can safely be neglected. The solid 
friction increases very considerably at low velocities, 
especially when the speed is almost zero. The eddy- 
current torque increases less rapidly than the speed at 
high speeds and reaches a maximum at a certain speed, 
beyond which it diminishes, owing to the inductance of 
the eddy-current paths. The action is essentially the same 
as in the rotor of an induction motor, and the torque 
speed curve for the eddy-current brake is of the same type 
as the torque-slip curve for the induction motor, but at 
all ordinary meter speeds the reactance effects are quite 
negligible, and the deviation from the proportional law is 
inappreciable. Fluid friction changes law at a certain 
critical speed which depends on the constants of the fluid ; 
below that speed the fluid frictional torque is proportional 
to the speed instead of to its square. 


THE Electrician refers to a machine which enables the 
sensitive paper or postcards used in photographic work to 
be fed against the negative at the rate of 1800 an hour, 
exposed to a strong actinic illumination for a definite, 
uniform period, and then delivered to a japanned carrying 
tray, in which they can be dipped directly into their develop- 
ing and fixing baths. A one-eighth horse-power motor 
drives the machine operating the various conveyors. The 
paper to be printed is fed into the machine as into a jobbing 
press, and when brought opposite the negative an auxiliary 
contact lights a group of 100-watt tungsten lamps in the 
exposure cabinet, the interval being adjustable for any 
definite period. Except when making an exposure, these 
white printing lamps are extinguished, the machine being 


DecREASING the width of a highway bridge to reduce 


this the railing at the side of the bridge was moved in | 
5ft. with the intention of doing likewise with the south | 


with better wearing qualities than non-phosphorus bronze | 


of Mr. F. H. Nixon, consists of cutting the turf, after it | 


It is proposed | 





Fusion of the oxide is out of the | 





MISCELLANEA. 


AN unusual event was recently witnessed at Coseley 
in the demolition of a chimney stack stated to be the 
largest but one in the Midlands, being only exceeded in 
height by one at Birmingham. The structure was 225ft. high 
and 25ft. in diameter, and the total weight was estimated 
at 4000tons. A portion of the foundation was removed in 
such a way that the structure toppled over full Jength in 
one direction. The fall was witnessed by a large number 
of people, including many from Birmingham, among 
whom were students from the engineering department 
of the University. 





THE Chapel-en-le Frith Rural Council recently received 
a letter from the Secretary of the General Post-office with 
reference to the extension of the telephone system in its 
district. The letter stated that the Postmaster-General 


| was anxious to extend the telephone system in rural dis- 
| tricts, and he hoped to be able in due course to open a con- 


siderable number of additional call offices at post offices 
in small towns and villages. Such call offices will, as a 
rule, be available for callers to dictate telegrams to a 
telegraph office, if there is not a sufficiently good case for 
making the office a telegraph office, where the sub-post- 
master would himself deal with telegraph messages. 


Rapip progress is being made in the construction of 
the huge new White Star liner at Messrs. Harland and 
Wolff's works, Belfast. Every effort is being made to 
expedite the completion of the vessel, which will be nearly 
20ft. longer than the Titanic. It is reported that her 
plans have been suitably altered, especially with regard 
to the adoption of lateral bulkheads, in addition to the 


| transverse bulkheads used in the Titanic, and, indeed, all 


ocean-going liners. She will not be completed for over 
a year, and it will, therefore, be possible to fit her with all 
the resources in the way of boats and life-saving appliances 
which may be deemed necessary in view of the loss of the 
Titanic. 


“‘THEe Lay-out and Erection of Power-house Plant” 
was the title of a very generalised paper read on April 17th, 
before the Junior Institution of Engineers, by Mr. E. 
Kilburn Scott. The lay-out and erection of a 250-volt 
slow-speed equipment for 600 kilowatts in a building 
100ft. square was considered. The most interesting 
point mentioned in the discussion was the case of a three- 


| phase 10,000 kilowatt generating station where, to avoid 


trouble with telegraph instruments on a neighbouring 
railway, the neutral point of the alternator winding was 
normally insulated, but was earthed on the rise of potential 
due to atmospheric disturbances through two copper 
plates separated by a layer of tissue paper 8 mm. thick. 


A CORRESPONDENT in the First Battle Squadron of the 
Home Fleet writes in the columns of a contemporary as 
follows :—‘‘ This year’s competitive firing, although 
carried out under the most exacting conditions, is expected 
to yield results surpassing those hitherto obtained. Many 
of the errors that produced such unexpected results in 
the super-Dreadnoughts’ battle practice last year have 
been fully investigated, and pointed out to the commanding 
officers, who in turn have put these theories to an exhaus- 
tive test, with results which clearly demonstrate that it 
was not the armament, as many supposed, that was 
responsible for the indifferent firing, but that it was due 
to under-estimating the intricacies of heavy gun fire, 
which can only be overcome by the most careful and con- 
tinuous training. Too much praise cannot be given for 
the whole-hearted way in which the commanders of ships 
are giving their vessels unreservedly into the hands of the 
torpedo and gunnery experts.” 


AccorDING to a contemporary there are forty firms 
building turbines in this country, of which twenty build 
marine turbines only. Of the marine turbines built, all 
but two are reaction turbines, but of the land turbines 
about fourteen are impulse machines of various designs. 
Among these it is interesting to note at least two firms 
specialising in small turbines, the market for which does 
not seem to be fully appreciated. On the Continent there 
also appear to be forty firms known to build turbines. Of 
these the majority are for land or land and marine pur- 
poses. About eight are reaction turbines and the remain- 
der impulse. The more extensive adoption of the impulse 
turbine on the Continent is partly the result of patent 
difficulties and also because the possible variations in 
design are much greater with that type than the reaction. 
Several firms embody an impulse high-pressure section 
in conjunction with a reaction main turbine. It is 
believed that the number of steam turbine builders is 
not so very large in the States, and of these many of the 
most important build to modified foreign designs. A 
notable exception to this is the General Electric Company, 
of Schenectady. 


THE increase in the use of electrical power in the German 
coal mines has been enormous during the last decade, 
and some figures relating to the mines of the Ruhr district, 
from a report of Dr. Jiingst, quoted in Electrical Engi- 
neering, are of interest. In 1910 the total power generated 
in connection with the collieries of the Westphalian dis- 
trict of the Lower Rhine reached 461-6 million kilowatt- 
hours, chiefly obtained from gas engines or gas-fired 
steam plant using coke-oven gas. In 1906 the corre- 
sponding figure was only 58 million kilowatt-hours, the 
amounts for the intervening years were 107, 171, 256, and 
462 million kilowatt-hours respectively. The largest 
producers of electrical energy among the mining com- 
panies of the district is the Gelsenkirchen establishment, 
with 58-7 million kilowatt-hours, and the annual output 
of three others is over 20 million kilowatt-hours. Of the 





operated in the ruby light of the dark-room. Trial 
exposures to test the density of the negative can be made 
with the aid of a hand printing frame, which folds over 
the lamp cabinet. When the proper exposure has been | 
determined, the time required is marked on the negative, 
enabling identical and uniform results to be obtained at 
any future time. The machine will print from negatives 
up to 8in. by 10in. in size, and although its principal 
application is the production of commercial pictures, 
such as postcards, advertising matter, &c., portrait makers 
who have trouble getting uniform prints can use it to 
advantage in printing only a few photographs. 





power generated the greater part is used by the mines 
themselves ; 402 out of the 461-6 million kilowatt-hours 
in 1910 were absorbed in this way, leaving 38 million for 
use in other enterprises belonging to the mining companies, 
and the remainder transmitted to other consumers. The 
power generated at the ironworks of the district by blast- 


| furnace gas rose from 45-7 million kilowatt-hours in 1906 


to 106 million kilowatt-hours in 1910—not including the 
Government works, of which no figures are available. 


| About two-thirds of this power is used in the ironworks 


themselves, most of the remaining third being trans- 
mitted to the collieries belonging to the same companies. 
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Specific Tenacity. 


Ir has long been recognised that no single property 
can be held as determining whether or not a given 
material is the best to employ for a stated purpose. 
Theoretically, we may eliminate all other considera- 
tions and make the employment or non-employment 
of a material turn upon one of its numerous properties. 
In practice, however, we cannot strictly proceed 
thus. We are compelled to consider the material 
in the light of all its properties and to judge it and 
compare it with others accordingly. There is, at 
the same time, one particular property which may 
be regarded usually as of primary importance in any 
given instance, and for this reason the process of 
selecting a suitable material is frequently a compara- 
tively simple affair. On the other hand, there are 
cases of quite common occurrence, wherein it is im- 
possible to discriminate between the importance of 
two requisite properties, so that the selection of a 
suitable material cannot be based on any set of 
figures, and becomes a matter purely of practical 
experience. Where three or more attributes are 
desirable the problem becomes as complex as the 
astronomer’s when he has to deal with the attraction 
of three or more planets. Perhaps the simplest 
case which we could name in illustration of these 
remarks is that in which considerations of strength 
have to be correlated with considerations of weight. 
This particular conjunction is of very frequent oc- 
currence in modern engineering, and as examples 
we need only mention the problems which present 
themselves to the bridge builder and the constructor 
of air craft. It is obvious that neither strength nor 
lightness by itself is sufficient to determine the most 
suitable material. The one has to be subordinated 
to the other, and we have to seek something which 
will simultaneously possess both properties in the 
Such being the case, it becomes 


can devise and employ a unit or measure which will 


exhibit strength and weight in their proper relation- 


ship to one another and to the corresponding pro- 


| perties of other bodies. 


In their tenth report to the Alloys Research Com- 
mittee, the authors, Dr. Rosenhain and Mr. Archbutt, 
propose such a unit. This new measure they call 
the specific tenacity of the metal, and define it to 


be the breaking load in tons, which must be applied 
| to a bar of the material, the cross-sectional area of 
which is such as to give the bar a weight of one pound 


per inch of length. In any given instance the 


| specific tenacity of a material may be found by divid- 
ing the ultimate strength of the metal in tons per | 


square inch by the weight of a cubic inch in pounds. 
The figure thus obtained is, it is claimed, a proper 
measure whereby the suitability of a material of 
which both strength and lightness are required, may 
be judged, and whereby the strengths of two materials 
of widely different specific gravities may be compared 
correctly. The higher the specific tenacity the better, 
of course, is the material. By using this new measure 
we, in effect, compare the strengths of different 
materials as determined from specimens all of the 
same length and all of the same weight. Since 


the cross-sectional area varies with the different 
specimens, it might at first sight be thought that 


the use of this measure would entail a departure 
from the recommendations of the Engineering 
Standards Committee as to the forms of test pieces, 
that, in fact, with each material we should be com- 
pelled to use a dissimilarly proportioned specimen. 
Such a contingency would at this date, we think, 
go very far towards prohibiting the general adoption 
of the measure. It is, however, non-existent. We 
are not under the necessity of working with specimens 








all of a standard length and standard weight. For 
there is no objection to our continuing the present 
practice, which imposes a standard ratio between the 
diameter and length of our specimens. From the 
results of a tensile test on such specimens and 
knowledge of their specific gravities we can arrive 
at their specific tenacities as explained in the de- 
finition. On the other hand, it may be urged that 
the new measure, while permitting a true comparison 
to be made between metals of different weights, 
somewhat inveits matters. Thus it is clear that we 
are comparing the strengths of specimens all having 
the same weight, instead of comparing the weights 
of specimens all having the same strength. If we 
regard the latter as the more desirable way of looking 
at the subject, we might call the new measure, say, 
“tensile weight,” and define it to be the weight of 

bar per inch of length, the cross-sectional area 
of which is such as to give it a strength of one ton. 
In support of this inversion of Messrs. Rosenhain and 
Archbutt’s idea, it may be pointed out that a bridge 
is not built for the sake of its weight, but for the 
sake of its strength. It is also, perhaps, worth point- 
ing out that the use of this measure of specific tenacity 
is not under some circumstances quite fair to light 
materials. ‘Thus, in the case, say, of a suspension 
bridge, the use of the new measure would lead one 
to suppose that, everything else but weight and 
strength apart, steel and aluminium would be. equally 
suitable, since their specific tenacities are equal. 
In other words, for the same weight two similar 
bridges, one of steel and the other of aluminium, 
would have the same strength. This is, of course, 
quite true, but the point left unexpressed is that the 
aluminium bridge stresses, so far as these stresses 
were due to dead load, would be less than those in 
the steel bridge. In such cases, too, considerations 
of volume cannot be omitted. To employ three 
times the volume of aluminium, as we should have 
to do if we replaced a steel bridge by an aluminium 
one, would lead to a series of problems connected 
with wind and snow stresses—to say nothing of actual 
constructional difficulties. Clearly in such cases 
the specific tenacity does no! help us much. 

There are many other points in connection with 
this interesting subject which might be discussed, 
but we think we have said enough to draw attention 
to the importance of the matter. Taking everything 
in © consideration, we believe that the conception 
of specific tenacity goes a long way towards fulfilling 
a vacant space in engineering phraseology, and that 
its adoption ought to be recommended with some 
degree of insistence. There is, we think, but little 
fear that, as a speaker at the Institution of Mechanical 
Engineers suggested might happen, absurd mistakes 
will be made by the confusion of specifie tenacity 
with ordinary tensile strength. It must not be over- 
looked, however, that at the present moment the 
subject is incomplete, and that we cannot logically 
stop at the adoption of specific tenacity. Specific 
compressive strength, specific shearing strength, 
specific yield point and other analogous phrases 
are required almost as much as the term proposed 
by Dr. Rosenhain and his colleague. Needless to 
say, all such comparisons are already in common 
use, but they have not so far been standardised or 
named, possibly because, as Dr. Rosenhain suggested, 
the limitations to their use in practice, as we have 
suggested above in the example of the bridge, make 
them rather units for the laboratory than for the 
workshop. 


The Gas Turbine. 


WE conclude to-day the short series of articles 
‘The Gas Turbine” which Mr. Norman Davey 
has contributed to our columns. They are, we believe, 
and our opinion is confirmed by that of several eminent 
authorities, a valuable addition to the meagre litera- 
ture of a subject which has interested and eg 
engineers for many long years. A good deal, it is 
true, has been written about gas turbines, ak very 
little that is of permanent value, and much that-is of 
no value at all. Of books on the subject we know 
but two—one English and one German—and of these 
two books the first, Mr. Suplee’s, is frankly a collec- 
tion of a few articles and papers, whilst the second, 
though it does make a careful study of the underlying 
principles of gas turbines, is really devoted to a par- 
ticular engine—the Holzwarth. Mr. Davey’s articles 
are, we are pleased to think, a very welcome addition 
to this scanty list. 

The plan that Mr. Davey has followed in the 
arrangement of his subject will lead to clearer thinking 
about the gas turbine than has hitherto been common. 
The term “gas turbine” has generally conveyed 
but one idea. Jt is that of a machine’ similar to a 
steam turbine, but driven by the explosive force of a 
mixture of gas and air. But Mr. Davey shows us 
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that there are several forms that the turbine may 
take, and he has classified, arranged, and named 
those forms for us. It is true that of them all there 
are but two which hold out any prospects of success, 
but it is, nevertheless, useful to have a complete 
classification before us. The two hopeful kinds are, 
in Mr. Davey’s opinion, the “steam and air” turbine 
and the explosion turbine proper, and these are, in 
fact, as far as we know, the only kinds that have met 
with any success in practice, the first being represented 
in some measure at least by the combustion turbine 
of Armengaud and Lemale, and the second by the 
explosion turbine of Holzwarth. In the Armengaud 
and Lemale turbine oil is burnt by means of com- 
pressed air in a pear-shaped chamber, to which steam 
is also admitted ; the mixed gases rush out through 
a Laval nozzle on to a water-cooled impulse wheel. 
In the Holzwarth turbine a mixture of gas and com- 
pressed air is exploded successively in a series of pear- 
shaped vessels arranged in a ring, and after combus- 
tion is complete a valve is opened and the gases 
enter the wheel. Mr. Davey, after a careful study 
of the compressor—a most vital item in the problem— 
appears to favour low-pressure design of the mixed 
air, gas, and steam turbine. In this type fuel gene- 
rated in a producer is burnt in a suitable furnace, 
which never reaches the excessive temperature 
attained in the Armengaud-Lemale type; it is mixed 
with steam it itself generates and issues in a constant 
stream on to a suitable wheel. The whole cycle takes 
place at low pressure, for in place of a compressor 
in front of the turbine an exhauster behind it is em- 
ployed. This has the double advantage of minimising 
furnace troubles and of reducing the losses of the 
compressor, for Mr. Davey shows that it is more 
economical to employ a rotary pump of the Rateau 
type as an exhauster than as a compressor. We 
believe we are right in saying that so far no turbines 
have been built on these lines, but it is not too much 
to expect, now that their method of operation has 
been clearly explained, that some enterprising maker 
will go further into the matter. Even with the low- 
pressure system, Mr. Davey estimates that under 
the best conditions the temperature of the gases 
would reach about 1400 deg. Fah. This is probably 
too high a temperature for any metal or alloy to stand 
for long, but since it is possible to multiply wheels 
instead of nozzles, and since each blade of the wheel 
is only in contact with the hot gases for a very short 
time, it may happen that no wheel will actually 
reach a destructive temperature. In an_ early 
Armengaud and Lemale turbine low-pressure steam 
jets were employed to cool the wheel; with a low- 
pressure turbine their use would be greatly facilitated, 
and would possibly, we suggest, offer a practical 
solution of the temperature problem. With such a 
turbine we may, we are told, expect one horse-power 
for one pound of coal, which, speaking broadly, is 
about the same that is to be obtained in first rate 
reciprocating or steam turbine practice. It does not 
reach the efficiency recorded by Herr Holzwarth, 
and, indeed, the explosion turbine is likely always 
to have the highest thermal efficiency, but the 
figures obtained by Herr Holzwarth have been criti- 
cised, and they possibly require further examination. 

Of the future of the gas turbine it is impossible 
to speak with any certainty, but we fancy Mr. Davey 
is too sanguine in imagining it in use on motor cars 
and aeroplanes. It is hardly conceivable, at least, 
that any motor needing an exhauster or compressor 
of large size could be built light enough and small 
enough to satisfy the requirements of those machines. 
A pure explosive engine wouid therefore be required, 
and it seems probable that the weight would be not 
inconsiderably greater than that of existing petrol 
engines, whilst the range of speed regulation—a 
matter of the first importance in motor cars—would 
in all probability be but small. It is far more likely 
that whatever future the gas turbine may have before 
it will lie in places where limitations of weight and 
space are not so restricted. An ideal use would be 
for power generation and blowing in ironworks in 
the place of the present reciprocating gas engines. 
But the first thing is to realise the engine; there 
will be no difficulty in finding a niche for it when its 
practicability is proved. 





The German Steel Syndicate. 


THE renewal of the German Steel Syndicate for 
a further period of five years, which is an event of 
international importance in the iron and steel trades, 
has now been accomplished on a basis which repre- 
sents to some extent a reversion to the position of 
affairs which prevailed over eight years ago. When 
discussing the question nearly two months ago, 
ve suggested it would not be surprising if the Syndi- 
cate were prolonged at the eleventh hour of the final 
day fixed by the agreement, but the negotiations have 








proved so difficult that the proceedings were not 
concluded until the early dawn of the following day. 
As now renewed until June 30th, 1917, the Syndicate 
is only a combination of the A group of products, 
and is therefore essentially an amalgamation of the 
three separate syndicates which existed over eight 
years ago for semi-finished steel, railway material, 
and shapes. The output and prices, together with 
the conclusion of business in these products, will 
continue to be controlled by the Syndicate, but even 
the mere regulation of the production of the B group, 
to which reference will subsequently be made, has 
been entirely abandoned owing to the opposition 
of the majority of the constituents. With a few 
exceptions, the tonnage allotments in the A group 
apportioned to members under the new agreement 
remain substantially the same as hitherto. The 
exceptions include the allocation to the three large 
new works in Lorraine and Luxemburg of a combined 
allotment of 262,000 tons, and the grant of slight 
increases to two other works. A radical departure 
has, however, been made from the principle hitherto 
followed of keeping the entire business in the hands 
of the Syndicate, and it is impossible to say what 
the ultimate consequences of the innovation may be. 
For instance, one leading firm, which is associated 
with an important German tube company, which 
is erecting new tube rolling mills in England, has 
succeeded in carrying its demand to be entirely free 
from control in the delivery of semi-finished steel 
to the English mills in question. It has naturally 
been necessary to grant a similar preference in prin- 
ciple to all the other constituents who may enter 
into foreign communities of interests or agreements 
for the supply of partly manufactured material, 
and intended solely for the production of tubes. 
The question of wide-flanged joists, which has also 
caused much trouble, in consequence of the company 
which has hitherto held a monopoly demanding 
a continuance of this preferential position, has been 
settled, although when the company has reached 
the amount of its present allotment four other makers 
who have entered upon the same branch will be en- 
titled to participate in the orders received in excess 
of that company’s allotment. 

It had become increasingly evident during the final 
weeks preceding the renewal of the Syndicate that the 
prospect of continuing to regulate the production 
of the B group, and of still leaving the sales business 
in the hands of the constituents themselves, was 
reaching a vanishing point. In fact, many of the 
works have completely outgrown the Syndicate in 
bars, wire rods, plates and sheets, tubes, and castings 
and forgings, which form the B group. In 1904, 
when the Syndicate was first constituted, the A group 
occupied the preponderating position with 4,974,000 
tons, as compared with allotments of 3,461,000 tons 
in the B group. On the other hand, the former had 
risen to 5,794,000 tons on April Ist, 1912, whereas 
the latter had advanced to 6,212,000 tons. The 
considerable displacement which has taken place 
in the two groups is explained by the circumstance 
that the works, bound as they are in the A class 
both in the matter of production and prices, had a 
large field for development in the B group, as from 
1907, owing to the exceptionally large allotments 
which were then granted, and which were regarded 
at the time as being almoss impossible of being 
realised in actual work. These allotments have, 
however, not only been attained, but they have also 
been exceeded in many cases, notwithstanding 
the penalty imposed of £1 per ton, reckoned on an 
ingot basis, for each ton made in excess of the 
allotments. In this expansion the works have been 
substantially assisted by technical improvements, 
particularly by the increased use of coke oven and 
blast furnace gases for power purposes, and by the 
consequent reduction in the prime costs. These 
circumstances have enabled most of the works, 
by securing a larger turnover than their allotments, 
to leave out of consideration the £1 penalty, whilst 
at the same time the extra production was also 
stimulated by the desire to demand high tonnages 
in this group in the event of the B group continuing 
to be nominally controlled by the Syndicate. The 
desire to have complete freedom of action became 
so general in the concluding week of the negotiations 
that the few opponents of the scheme felt constrained 
to give way in B products in order to save the A 
group also from collapse. Not only so, but it has been 
arranged to increase the tonnage allotments in the 
B group by 30 per cent. down to the end of June, 
when the present agreement definitely expires, 
so that liberty of movement has already been con- 
ceded, and within that percentage the penalty of £1 
will not be operative during this period. 

The discontinuance of the control of the production 
of the B group, which has really been largely of a 
nominal character for some time past, in consequence 











of many constituents exceeding their allotments, 
is not regarded as a retrograde step from a genera] 
point of view. Indeed, it is considered in some 
circles that the separation is only of a temporary 
nature, and that one or more of the products in the 
B group will again be combined in the Steel Syndicate 
on a future occasion, or be formed into separate syn- 
dicates. Wire rods are already controlled by a 
subsidiary syndicate, whilst a portion of the trade 
in sheets and plates is similarly under regulation; 
but bars, tubes, and castings and forgings are free 
from any control. Time alone can show what move- 
ments may take place in these directions. For 
the present, however, there is an abundance of work 
on hand and available, and there is no disposition 
to cut prices in view of the generally favourable 
situation of the market for manufactures. At the 
same time, the release of the B group from control 
and from the liability to the £1 penalty seems to fore- 
shadow the prospect of unsatisfactory times for the 
mere rolling mills, as the large works will endeavour 
to obtain a greater share of the trade in finished 
products, and the higher price of 5s. per ton for semi- 
finished steel in the third quarter will render the posi- 
tion of the mere transforming mills still worse. _ It is, 
however, impossible to say what will happen in the 
matter of competition in Germany and by Teutonic 
firms in foreign markets the moment the present 
period of prosperity begins to undergo an unfavour- 
able change. 








INSTITUTION OF MECHANICAL ENGINEERS. 

THE discussion on the Tenth Report to the Alloys 
Research Committee was resumed at the headquarters 
of the Institution of Mechanical Engineers last 
Friday evening. Before the discussion was opened, 
however, the President, Mr. E. B. Ellington, an- 
nounced that Mr. 8S. L. Archbutt, joint author with 
Dr. Rosenhain, wished to say a word or two in response 
to several points raised at the previous meeting, 
and that he would call upon him to speak first. 

Mr. Archbutt said that although they had endea- 
voured to make the report as complete as possible, 
certain additional information appeared desirable, 
and he proposed to deal with one or two matters 
that had not been referred to. The effect of using 
ordinary zine in place of specially pure zine had 
already been explained as regards corrosion, but 
they had now made some tensile tests on chilled 
castings with the object of ascertaining the difference 
in the two cases. The results were shown in the 
table. It would be seen that figures obtained with 
foundry spelter were less regular than those obtained 
with pure zinc, and about two tons lower as regards 
ultimate stress. The elongation was also lower. 
The yield stresses with one exception were somewhat 
better in the case of impure zinc. 
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It had been suggested that the alloys might be 
used in large structures where the thermal expansion 
would be important. Measurements had been made 
on alloys containing 5, 15, and 20 per cent. of zine in 
the form of Zin. drawn and rolled bars. The results 
were obtained over a range of 0 deg. to 16 deg. Cent., 
and showed that the coefficient of expansion was 
-000023 per Centigrade degree rise. There was a 
very small rise with an increase in zinc. The alloy 
containing 15 per cent. of zinc showed -000023 per 
degree rise, while the 20 per cent. alloy gave - 0000234 
per degree. A small diameter bar showed the same 
result. In reply to a question as to how these 
figures compared with steel, Mr. Archbutt re- 
plied that they were about twice as great. Con- 
tinuing, Mr. Archbutt said that in connection with 
the operation of casting, they had been asked to 
determine the total contraction. In other words, 
they had been asked to state how much smaller the 
casting was than the pattern. Alloys containing 
20, 23 and 25 per cent. of zinc were tested, and the 
contraction was found to be very near 1 per cent. 
The contraction of the 20 per cent. alloy was slightly 
less, whilst that of the 23 and 25 per cent. was slightly 
more—1-04 per cent. 

The discussion was then reopened by Professor 
Arnold, who first of all remarked that the subject 
was of very great importance to those associated 
with aviation. He then went on to congratulate 
the authors upon their work. The tendency, he 
said, with some workers in the field was to ignore the 
mechanical part of the subject. The investigation 
went to show that under alternating stresses such as 
those experienced in a double-acting connecting-rod 
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the endurance of these alloys was from one-eighth 
to one-fourth that of properly treated steel. He 
was very interested in the part of the report 
having reference to tensile tests at high temperatures. 
It was remarkable that in the case test—see Fig. 6, 
page 429 ante—the ultimate stress was only -35 tons 
and the elongation 130 per cent.; the latter figure 
he considered, was very remarkable. The strength, 
of course, was absolutely gone. Professor Arnold 
then went on to describe an experiment made at 
Sheffield University desling with the addition of 
pismuth to gold, and remarked that it had been dis- 
covered that when such a small quantity as 0-1 per 
cent. of bismuth was added to pure gold the latter 
became absolutely brittle. That he thought was a 
fact worth bringing to the notice of the Institution. 
Mr. W. Mills considered the report intensely inter- 
esting, and wished that it had been in existence about 
sixteen years ago, when he made some tests in a 
small way. He began with binary alloys of aluminium 
and zinc, and got very interesting results. Difficulties 
were experienced in casting, and in particular the 
casting of a motor car gear case proved very difficult 
indeed. In his experiments he came very near ob- 
taining the ternary alloy described in the appendix 
to the report. He looked forward to the ternary 
alloys with much greater interest than that which 
he felt in the binary alloys. The part of the report 
dealing with corrosion was very interesting, but 
he thought it desirable that the specimens should 
have been tested under various other conditions. 
In referring to the question of ageing, Mr. Mills 
said that if one tried to machine a new casting 
composed of aluminium and zine, it would drag, 
but when it was a few months old it was possible 
to machine it quite easily. Turning to the new 
term “specific tenacity,” which the authors have 
introduced, Mr. Mills said that workers in this field 
had long required some such term, and it was of con- 
siderable advantage to have such a quantity when 
comparing these alloys with steel and brass. But 
he could not agree with the formula by which 
this quantity was arrived at. It seemed to him that 
lead to absurd inquiries for light 
alloys having a tensile strength of 150 tons per square 
inch. In his opinion, it would be far preferable to 
take iron as a standard and test all other materials 
in the form of a bar 3-6in. long and weighing a pound. 
The authors were really adopting a disc as a standard, 
and he did not agree with the length they had chosen. 
Mr. F. W. Harbord said that it was stated in the re- 
port that no difficulty had been experienced in the way 
of castings cracking, but he thought it would be a little 
unwise to generalise on this point. The authors had 
only made small castings, but if they had made larger 
castings they might have met with different results. 
In another part of the report the authors had ex- 
pressed the opinion that corrosion was due to impuri- 
ties in the zine, and on looking into the matter 
it seemed to him that the impurities likely to be 
present were iron and lead. The question that 
then arose was which of these was likely to cause 
corrosion ? It was not at all likely that the iron 
would produce corrosion, since all alluminium con- 
tained some iron, and it was somewhat doubtful 
whether it would be brought about by the lead. 
He noticed that in the case of unannealed bars that 
had been rolled to jin. there was a reduction in the 
tensile strength, and he considered that it was im- 
portant to know how much work could be expended 
upon a billet before a reduction in the tensile strength 
occurred. Returning to the question of corrosion, | 
the speaker said it was a pity that these tests 
were carried out by immersing the specimens in the 
sea, and he considered that it would have been better 
had the tests been made under conditions which 
more closely approach those to which alloys are sub- | 
jected in every-day service. He noticed that it had 
been discovered that when the alloys were in contact 





with wood local corrosion was set up, and that pre- | 
cautions had to be taken to prevent the alloys making 

contact with the wood and cords used in the support- 

ing frame. That, he thought, went to show that | 
the alloys were unable to resist corrosion under | 
practical conditions. 

Mr. E. F. Law said that corrosion, according to 
the authors, was due to the presence of impurities 
derived from the spelter employed in the manufacture 
of the alloys, and he considered that they should pro- 
vide more information concerning those impurities. 
The authors had stated that no difficulties were 
experienced with the castings cracking, but he | 
thought that it would be interesting to know the | 
experiences of practical men. It was stated in the | 
report that the question of possible ageing, or even 
gradual spontaneous disintegration, of the aluminium- 
zinc alloys had been studied in connection with sand- 
cast material, tensile tests on some of the alloys 
being repeated on specimens which had been kept for 
over fifteen months, and no signs of any change were 
observable. But if they turned to the table wherein 
the results were exhibited, it would be found that 
very distinct changes took place after a period of 
some months. In fact, the table showed that there 
was a rise in both yield point and ultimate stress 
in every instance. Finally, Mr. Law drew attention 
to the fact that the authors had only kept the alloys 
under observation for a period of from ten to sixteen 
months, which was not very long, and did not enable 


|In this connection attention 





one to form a good idea of the real life of a material. 


Here the President, Mr. E. B. Ellington, asked 
whether there was any member or visitor present who 
could give practical information concerning the use 
of - aluminium-zine alloys. In response to this 
invitation, Captain Sankey rose, and explained that 
some nine years ago Willans and Robinson cast a 
four-cylinder crank chamber with an alloy of: zinc 
and aluminium. The best alloy was obtained with 
15 to 20 per cent. of zinc. They had no difficulty in 
getting a good sand casting, but very great care had 
to be exercised with respect to the temperature 
of the melt. The metal had just to run, and that was 
all. He could not remember anything about the 
tensile strength, but he would endeavour to obtain 
some further information, so that it might be em- 
bodied in the printed report of the meeting. Other 
speakers who responded to Mr. Ellington’s request 
for remarks of a practical character were Messrs. 
R. F. Graham and P. A. E. Armstrong. The former 
said that it might interest those present to know 
that several experiments had been tried at his foundry 
with alloys of aluminium and zinc, and so far as they 
went they had been very satisfactory. He went on 
to explain that their foreman had great difficulty 
in removing the head or runner. He had bent it 


backwards and forwards about thirty times, and | 


finally had to remove it with the aid of a hack saw 
and chisel. It was, as the previous speaker had said, 
very important that careful attention should be paid 
to the temperature of the melt, otherwise it was 
impossible to get good castings. 

Mr. P. A. E. Armstrong said that he had used an 
aluminium alloy containing 10 per cent. zinc. He 
had found that it was practically impossible to put 
a thread on castings of this kind five hours after cool- 
ing. Difficulty had also been experienced with 
castings having sharp corners, as cracks occurred at 
these corners. He had also endeavoured to make 
pressings from such alloys, and some trouble had also 
been experienced in this connection. But by raising the 
temperature of the die to a blue heat the difficulty was 
overcome. Although he had been unable to cut fine 
screw threads on castings containing 10 per cent. of 
zine, he had experienced no difficulty with an alloy 
containing 5 per cent. of zinc, provided that the cast- 
ing had been subjected to proper seasoning. Among 
other things Mr. Armstrong referred to the electrical 
conductivity of these aluminium-zinc alloys, and said 
that the conductivity was just about the same as that 
of ordinary aluminium. 

Dr. Rosenhain was then called upon to reply. 
He first of all expressed appreciation of the words 
of encouragement of Sir William White and others 
who had taken part in the discussion. Some of 
the speakers seemed to think that the research might 
have been carried out on rather different lines, but 
he would point out that it was a pioneer research, 
and they adopted methods which appeared to them 
to be the most desirable. They did not claim that 
they were the best methods, and if other workers 
in the field thought that they could obtain better 


|results with other methods, they were, of course, 
| at liberty to try them. 


Continuing, Dr. Rosenhain 
said that at the previous meeting Mr. H. Fowler 
had asked for some information concerning the uses 
to which the alloys could be put, and had also re- 
marked that if samples had been furnished to users, 
they could have put them to the test of practical 
application, and in this way they would be in a position 
to relate their experiences at the meetings. In 
connection with the latter, Dr. Rosenhain said that 
it was to be remembered that the new alloys dealt 
with in the report were of very recent origin, and it 
was not desirable that practical tests should be made 
until they—the authors—knew more about them. 
He thought that the proper line of procedure was 
for the practical tests to follow the report. As for 
the uses to which the alloys might be put, he con- 
sidered that there were possibilities for their applica- 
tion in connection with bridge building and also 
for the underframes of rolling stock. In bridges 
beyond a certain size the principal load was the weight 
of the structure itself, and this determined the limits 
of size to which single span bridges could be pushed. 
was directed to the 
following table, which applies to a mild steel having 
a specific gravity of 7.85 and a light alloy whose 
specific gravity is 3.26, the coefficient of elasticity 
being 30 x 10° and 9 x 10° pounds per square inch 
respectively, the working stresses being taken the 
same, since the ultimate stresses are each 30 tons 
per square inch. 
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At this point Mr. W. Patchell rose to ask whether 
the question of wind pressure had been considered 
in connection with comparisons, whereupon Dr. 
Rosenhain said that it had not. He had not gone 
into details of that kind, although, of course, in the 
case of bridge design wind pressure was an important 
item. Professor Arnold seemed to think that static 
tests were of little importance, but in view of the fact 
that these alloys were likely to be used for the struc- 
tures to which he referred, he thought that Professor 
Arnold was mistaken. Coming to the question of 
corrosion, Dr. Rosenhain said that several speakers 
had come to the conclusion that because precautions 
were taken to insulate the specimens from wood and 
rope that these new aluminium-zine alloys were 
unsatisfactory in this particular respect. That, 
however, was an erroneous conclusion. It was to 
be remembered that they were endeavouring to 
arrive at practical results with very small test pieces. 
They were using pieces of material 3in. square in 
order to arrive at the corrosion per square foot. 
He thought that this explained why it was essential 
to take the precautions they had mentioned. He 
thought that the alloys would resist corrosion under 
most practical conditions, but he was not sure that 
he could recommend them for use in the form of 
mine ropes. Sir F. Donaldson had expressed the 
opinion that the temperature of the melts was too 
low, but he thought that what they had heard 
that evening went to show that it was highly 
desirable to adhere-to those low temperatures. Here 
Dr. Rosenhain called attention to the table 
below relating to some experiments on chill castings 
containing 20 per cent. of zinc and 1 per cent. of 
copper It would be observed that the beneficial 
effects of a low casting temperature were well marked. 
He would like to know how Sir F. Donaldson 
obtained the rolling temperature ; was it merely the 
temperature of the furnace or the temperature of the 
billet? Dr. Rosenhain then went on to explain a 
special method which they had adopted for arriving 
at the temperature, which consisted in arranging a 
little thermo-couple under a hood resting on the 





billet. The hood was made of a zinc - aluminium 
alloy. 
temperature, | ,Yield strom, | Titrees, | per cent. on 
deg. Cent. tons per sq. in. | 2in. 
850 7-69 10-19 2-5 
800 8-39 13-97 4 
750 7-99 14-27 3 
700 8-19 14-38 4 
650 8-35 14-02 5 


In referring to Mr. Harbord’s remarks concerning 
the impurities in the zinc, the speaker said 
that the impurities found in the ordinary zinc 
were 12 per cent. iron and 2 per cent. lead. The 
latter certainly gave rise to corrosion when the alloys 
were exposed to sea-water, and much better results 
were secured by using pure zinc. Mr. Harbord 
had referred to the smallness of the castings, but 
it was now possible for them to make fairly large 
work, and he might say that they were now provided 
with a 3-ton crane. In dealing with the remarks 
of Mr. Mills, the speaker said that he could not 
agree that it would be advisable to adopt a bar of 
iron as a standard of comparison. On the contrary, 
he considered that the practice would lead to undesir- 
able results. He also wished to point out that the 
specific tenacity of a material was quite independent 
of itsdimensions. When they invented this term they 
tried to adhere to the principle of specific resistance and 
specific conductivity as met with in electrical work, 
and where the specific resistance was arrived at by 
measuring the resistance across two opposite sides 
of a cube of metal. In fixing the length of the test 
pieces they had adhered,to the law of proportion. 
Dr. Rosenhain referred to many other points raised 
in the discussion, but there is no space to deal with 
them here. We may say, however, that in addition 
to the above, he mentioned that he had screwed 
many hundreds of these aluminium-zine alloys 
without the least difficulty. The samples he had 
screwed, however, were from rolled bars and not 
castings. 

This terminated the last meeting of the winter 
session. 








OBITUARY. 


JOHN GWYNNE. 


WE regret to have to announce the death, on 
Thursday of last week, of Mr. John Gwynne, of 
Kenton Grange, near Harrow, and chairman of 
Gwynnes Limited, of 81, Cannon-street, E.C. Mr. 
Gwynne was born in 1837, was educated at Bruce 
Castle and Esher, and entered his father’s Essex- 
street engineering works as an apprentice in 1853. 
In 1867, in conjunction with his brother Henry, 
he founded the Hammersmith Ironworks for the 
manufacture of centrifugal pumping machinery, 
under the title of J. and H.Gwynne. This business 
was in 1897 converted into a limited company, 








and in 1903 the old engineering works of Gwynne 
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and Co., of Essex-street and Brooke-street, were 
united with J. and H. Gwynne, Limited, under the 
direction of Mr. John Gwynne. Mr. Gwynne was 
elected a member of the Institution of Civil Engineers 
and the Institution of Mechanical Engineers in 1870, 
and was connected with many large, important and 
successful engineering installations in various parts 
of the world. 





THE ROYAL SOCIETY’S CONVERSAZIONE. 


On Wednesday evening the Royal Society held 
its first conversazione at Burlington House, 
Piccadilly, and as usual a number of interesting 
scientific exhibits were on show for the entertainment 
and inspection of those present. Needless to say, the 
range covered by these exhibits was very extensive. 
An elaborate array of gyroscopes was to be seen 
spinning and performing all sorts of curious tricks 
almost under the shadow of some copies of ancient 
Egyptian paintings from the tombs of Thebes, while 
not far off some features of bird migration as studied 
from the Tuskar Rock Lighthouse were illustrated by 
photographs and specimens. A pair of compasses 
belonging to Sir Christopher Wren and bearing the 
date “* Feb., 1697,” marched side by side with some 
fifth century steel chisels, nails, billhooks, and other 
oddments from Sigiriya, shown by Sir Robert 
Hadfield, and discussed fully by him in a paper 
read at the meeting of the Iron and Steel 
Institute yesterday. A new process of colour 
photography was being demonstrated hard by an 
exhibit of some species of Mesembryanthemum from 
South Africa. Passing from the minute as exem- 
plified in an exhibit of the feeding and respiration 
processes of molluses, we ascended to the infinite by 
taking a few steps to where Professor Newall was 
showing photographs of the spectrum of Nova 
Geminorum, the interesting star which flashed into 
existence in the beginning of March. Photographs 
of an autumnal hoar frost on Mars were ranged close 
beside the desiccated brains of an aboriginal Tas- 
manian. Finally, to complete our sketch of the 
diversity of the exhibits, we may remark that in one 
part of the building the visitor might well have 
imagined himself in a dog fancier’s shop. However, 
the little Pekinese spaniels and the Pomeranians were 
only there to illustrate Professor Hart Pearson’s 
forthcoming work on heredity in dogs. It 
perhaps worth mentioning too that soap bubbles, 
active nitrogen, and mountain sickness were discussed 
by three learned savants between the hours of 9.45 
and 11 p.m. 

Turning now to the exhibits which more properly 
fall within our own sphere, we will first notice that 
of Dr. H. S. Hele-Shaw and Mr. F. Leigh Martineau. 
This exhibit comprised a variable stroke pump, 
demonstrating the transmission of power by oil; an 
electric-hydraulic steering gear model, showing the 
application of the pump; and a complete trans- 
mission set, with its pump and a new rotary motor. 
The pump is a new contrivance, based upon the use 
of what has been termed a “ floating ring.”’ This 
device depends upon the use of a pair of ball or 
roller bearings of large size in connection with a 
special form of the ordinary quadric crank chain 
mechanism. The particular mechanism adopted has 
been found, it is stated, to possess a high efficiency, 
and also to be capable of running for long periods, 
with little, if any, wear, largely, of course, owing to 
the fact that it runs continuously in oil. The model 
of the steering gear was shown as one of the applica- 
tions of the variable stroke pump, in which a variable 
effort can be given to the rams which e@perate the 
tiller head. This steering gear is in use in the 
Selandia, Orama, and other ships. Another method 
of employing this pump is to use it in conjunction 
with a special rotary motor. The example shown 
indicated the complete control which can be attained 
in transmitting power either for high speeds with 
small effort or for large torque at low speeds without 


is 


any great variation in the actual motive power 
employed. Professor A. E. H. Love exhibited a 


gyroscope, designed to show the motion of a body 
turning about its centre of gravity ; while Dr. J. G. 
Gray and Mr. G. Burnside demonstrated some 
continuous-current motor gyrostats, as well as some 
hand-spun gyrostats of novel design and some 
walking and climbing gyrostats. Mr. G. Burnside 
had show copper wires sealed directly into 
vacuum tubes and lamps. The joints are said to be 
perfectly air-tight. The apparatus used was con- 
structed in the workshops of the Natural Philosophy 
Department of the University of Glasgow. An 
adhesion pump, shown by Mr. J. Dewrance, con- 
sisted of a viscous fluid entering by gravity a shallow 
spiral channel cut on a revolving surface that is held 
against the smooth surface of a corresponding 
chamber. The fluid adheres to both surfaces, and 
progresses along the channel, and is delivered at the 
other end at considerable pressure. The apparatus 
is likely to prove useful for lubricators—for which it 
was arranged—-and for other purposes where oil has 
to be fed at high pressures. It is exceptionally in- 
teresting a demonstration of a_ well-known 
phenomenon in bearings. If oil is fed into the 
place of least pressure in a bearing it is carried for- 
ward to the place of greatest pressure, that is closest 


on 


as 





contact, and may be actually squeezed out. Mr. 
Dewrance has recorded pressures of as much as 
1000 Ib. per square inch with ease. The “ pump” 
takes the form of a gun-metal coned plug with a 
shallow rectangular spiral turned on it. It fits a dead 
smooth female cone. The plug is revolved at any 
convenient speed, and the oil is fed to one end and 
issues at the other. To demonstrate the action, Mr. 
Dewrance had two sheets of glass, between which 
were placed a few drops of coloured oil. By moving 
one plate the layer of coloured oil travelled forward 
at half the speed of the moving plate, exactly as we 
should expect a collection of balls to do, and we ven- 
ture to suggest to Mr. Dewrance that it is a rolling 
action and not an adhesion action that makes his 
pump work. Probably a ball of soft india-rubber 


compressed out of shape between two plates would | 


travel forward in just the same way. 

Mr. 8. Cowper-Coles demonstrated the constitution 
of fused and electro-deposited metals. The specimens 
exhibited represent the work of some twelve years’ 
investigations to prove that the true value of a metal, 
for instance, the highest tensile strength, or its 
electric conductivity, is not dependent on mechanical 
treatment and heat. 

In the principal library Prof. E. G. Coker showed 
his well-known polariscope for examining engineering 
models under stress. This polariscope is constructed 
for examining long transparent models of engineer- 
ing structures by circularly polarised light The 
object under stress is viewed through an analyser 
constructed of glass sheets, and a model, 40in. by 
10in.,can be viewed at one time without the aid of 
Nicol’s prisms. The objects shown were subjected 
to fluctuating stresses caused by mechanism worked 
from a rotating shaft, and showed the areas of steam 
very clearly. 

In the Secretaries’ room some wave-form sifters 
for alternating currents were exhibited by Mr. A. 
Campbell, of the National Physical Laboratory. In 
many applications of alternating current, particularly 
in telephonic measurements, it is desirable to employ 
a voltage or current of pure sine wave-form. In 
general it is difticult to obtain this directly from the 
usual sources of supply (alternators, microphone 
hummers, or interrupters), and it is necessary to sift 
out or suppress the objectionable frequency com- 
ponents. Hitherto it has been customary to produce 


a large relative increase in the desired component by | 


means of electrical resonance, employing capacity and 
self-inductance. In the system shown by Mr. Camp- 
bell the sifter consists of capacity and adjustable 
mutual inductance by which either the fundamental 
or any one of the harmonics can be entirely sup- 
pressed. When the fundamental is suppressed, any 
desired harmonic can be made prominent by ordinary 
resonance tuning. 

Another interesting exhibit from Teddington was 
an apparatus for studying fluid motion, which was in 
charge of Mr. C.G. Eden. In this eddies from square 
plates, aerofoils, &c., placed in a stream of water are 
shown in a water channel by means of coloured fluids. 
The movements of small particles of a mixture of 
aniline and toluene dropped into the water have been 
photographed in the apparatus. The directions of 
motion of the particles are recorded in the photo- 
graphs as short lines, and the lengths of the lines 
give the mean velocity of the particles during the 
exposure. Some photographs of eddies in water and 
in air, and of the movements of particles suspended in 
water, were also exhibited by Mr. Eden. 
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Suspension Bridges and Cantilerers. By D. B. Stein- 
man. New York: D. van Nostrand Company. 
Price 50 cents. 

Tuts is one of the well-known Van Nostrand Science 

Series, and in every way it is a fit companion to the 

many excellent volumes which have appeared in the 

same form. 


their maximum economic spans, and that span for 


which the cost of one type is the same as that of the | 


other. 
pared the designs and estimates of three suspension and 
three cantilever bridges of the following spans : 


Suspension, 1500ft., 2250ft., 3000ft.; cantilever, 
1000ft., 1500ft., 2000ft. Having discovered an 


empirical formula to agree with the observed variation 
of weight and cost with span, he next exterpolates 
his results until he can write down the corresponding 
figures for sixteen bridges of each type varying in 
span from 250ft. to 4000ft. 

The results are at least interesting enough to quote 
here. Theoretically the maximum practicable span 
of a suspension bridge is 14,700ft., that is to say, this 
is the greatest span which can be constructed if the 
bridge is to carry any load in excess of its own weight. 
The corresponding maximum span for a cantilever 
bridge is 5600ft. In this case we would require to 
have a suspended span of 1850ft., and cantilever 
arms of 1875ft. each, while the anchor arms would be 
2760ft. in length. Coming now to the economic span, 
we find it stated that for a suspension bridge the 
greatest span for which the necessary outlay would 
be warranted by the probable traffic returns is 3170ft. 


The main idea of the book is to compare | 
the suspension with the cantilever type of bridge, | 
and to determine their maximum practicable spans, | 


To solve these problems the author has pre- | 


| given head, &e. 


——— 
bridge is given as 2700ft. We may say that the 
economic spans are calculated to correspond with 
zero net profit on the investment. Finally, the span 
of equal cost, that is, the critical span at which the 
suspension bridge becomes economically superior to 
the cantilever bridge, is 1670ft. 

We do not think that very much importance need 
be attached to the actual figures established. — [nthe 
first place the conditions of the investigation are too 
narrow. Thus all the designs are for heavy railway 
traffic bridges, so that other types may be expected 
to yield other figures. Secondly, as far as economic 
considerations are dealt with, the variation of Joca| 
conditions, such as the geological and geographical 
features of the site and the difficulty of estimating 
the probable traffic returns, must render the results 
open to considerable discrepancy. Thirdly, tj} 
establishment of an empirical formula fron: only 
three observed points and exterpolation up and down 
through such a large range is not safe. At the same 
time we realise that even as the results stand they 
represent a gigantic amount of arduous work, snd to 
| have made them above criticism would have heen 
impossible. ‘The real value of the book is to be found 
in the help which it will give to those who in any 
particular case have to decide between the two types 
of bridges. In a concrete example the problem, 
although difficult, is, of course, quite determinable, 
To generalise it as Dr. Steinman has attempted to 
do is to approach, if not actually arrive, at the revions 
of indeterminations. 


SHORT NOTICES. 





Rivista Tecnica delle Ferrovie Italiane. Numbers 
published: January, February, March, April. 1912, 
3f. each.—The appearance of this monthly review 
dedicated to railway interests, is certainly an addition 
| to international technical literature. Published as it 
| is at the end of each month, the first four munibers 
| have now been issued, and are all of them of a 
| distinetly interesting character. The review is the 


official organ of the Collegio Nazionale degli Ingegneri 
Ferroviari Italiani, and emanates from its headquarters 
in No, 70, Via delle Muratte, Rome. It is, besides, under 
the auspices of the Ministero dei Lavori Pubblici—a 
branch of the Home-oftice—and of the administration of 
| the Italian State Railways, has an official staff of engineers 
| drawn from these two bodies, and has had the fortune 
to secure as editor the invaluable services of Cav. Ippolito 
Valenziani, State Railway inspector. The result 
certainly a satisfactory one, for it would be hard to find a 
publication of this description more authoritative and 
more thorough. Its artistic merits are also of a high 
quality, not only for the paper, printing, and remarkable 
reproduction of photographs, but also for the maps and 
technical drawings with which its pages are copiously 
illustrated, as well as for the three or four large plates 
which accompany each number. These consist of about 
80 pages monthly, three-quarters of this space being as a 
rule dedicated to the leading articles on home and foreign 
railway matters, and the rest to communications of less 
bulk, news from abroad, and reviews of technical books. 
followed by extracts from any important articles on 
railway matters which may have appeared during the 
month in the principal periodicals of Europe. It aims at 
being a dispassionate narrator of the railway movement 
both at home and abroad. In this latter capacity it has 
leading articles on the Belgian secondary lines, on Messrs. 
Henschel’s new express locomotive for the Prussian State 
Railways, on the electric services for the Giovi and Litsch- 
berg roads with a parallel drawn between them, on the 
railway system in German East Africa, and on_ the 
Antivari-Scutari line in Montenegro, accompanied by 
really beautiful illustrations, as are those also which lend 
| charm to the descriptions of the new line from Tripoli to 
| Ain-Zara, now for the last seven weeks or so opened for 
| public service. 


Is 


The Energy Diagram for Gas. By F. W. Burstall. 
London : Constable and Co., Limited. Price 5s. net. In 
the application of thermo-dynamies to the theory of the 
| steam engine, and in particular to the theory of the steam 
turbine, resort is now very generally made to the tem- 
perature entropy diagram and to Mollier’s diagrams, 
for it is undoubted that the use of such charts considerably 
simplifies the treatment. Similar graphical methods 
are possible in connection with the internal combustion 
engine, but up to the present they have not been very 
widely employed. In this work Professor Burstall gives 
us an energy diagram for nitrogen, the specific heat being 
| in accordance with the results obtained by Holborn and 
Henning. Nitrogen alone has been considered because 
| corresponding values for other gases, such as oxygen 
and air, can be obtained from those of nitrogen, since the 
| product of the specific heat and molecular weight for these 
gases is constant. ‘The diagram thus enables us to obtain 
from the indicator diagram the heat changes oceurring 
during a eyele. It is to be regretted that the author, 
while adhering to English units everywhere else, las 
adopted the Centigrade scale of temperature. By 
doing he has, we believe, introduced more complexity 
than he intended to save. Thus, for instance, a thermal 
unit equivalent to 1400 foot-pounds has to be employed. 





Simple Calculations for Sanitary Officials and Students. 
The Sanitary Publishing Company, Limited, 5, Fetter 
lane, E.C. Price net.—This is a little book which 
gives in a readily understandable form some of the simpler 
calculations which are met with by the student and sani 
tary engineer. For instance, explanations are give! 
of how to find areas of figures of different shape, cubic 
contents, &e. To these are added various rules and formul: 
dealing with contents of rooms and tanks and drains. 
the discharge from drains and pipes; the horse-pow:! 
required to raise given quantitites of water against 4 
Examples are shown of how to work 
out the problems propounded. Curiously — enoug!). 
though the working out is done in vulgar fractions, thie 
answers are nearly, though not quite, always given in 


Is. 


The corresponding economic span for a cantilever | decimals. 
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CASTING PIPES WITHOUT CORES. 


= | 
cost of producing cast iron pipe has up to the | 
very largely augmented by the fact that it 
is necessary, in order to produce a uniform and even bore, 
to employ a length of dried sand core equal to the total | 
length of pipe section to be cast. It is, of course, not | 
possibl to east good pipes in green sand when pouring | 
the metal into a stationary mould with a core, partly | 
because the iron in falling down into its position would 
wash away the surface of the mould, and also because the 
sand mould cannot withstand the great pressure 


THE 
present been 


een 
tel by the molten metal. It is therefore necessary 
in the present standard practice to go to the expense of 
cores, utilising core ovens for drying purposes, and also 
drying ovens for the moulds. 

) Quite apart from the initial expense incurred in such 
methods, there is a serious loss of time in preparing the 
necessury moulds and cores, necessitating considerable 


manual labour and a larger storage space, than would 
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| springs fixed in the casing, these pieces being hinged to 


| of the arrangement is that if it is impossible to remove the 
cast tube before the heat of the molten metal within it | 
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from the mould. As the box is slightly conical and has 
a very even surface the tube can be removed without the 
mould being divided into two parts along its diameter. 
At each end of the whole revolving arrangement is pro- 
vided a pouring channel through which the metal is 
introduced into the box. At the top of the longitudinal 
section will be noticed two pieces acted upon by spiral 


the casing as shown in the cross-section. It will be seen 
that one of the flanges giving support to the inner casing 
of the flask bears against this hinged piece, and the object 


and about twenty to thirty minutes after the pouring 
the flask will have expanded sufficiently from the heat 
of the casting to drop the sand and casting when it is 
hung vertically with the wide end downward. When this 
has taken place the flask goes back to the ramming pit. 
It should be mentioned that the flask is taken out of the 
machine about four or five minutes after pouring. If 
slag or sand enters the mould when the iron is being poured 
in it separates to the inside of the pipe, because it has a 
less specific gravity than the iron itself. This is a most 
important point, because owing to its position it can be 





causes it to expand, the spiral springs yield to a sufficient 
extent to prevent the box from becoming jammed in the 
casing or breaking it. It is then possible by unscrewing 
the nuts to relieve the pressure sufficiently to enable the 
casting box to be removed, 

The casting box and outer casing are revolved by means 
of a toothed or sprocket wheel fitted on the casing, or by 
means of a pulley, while suitable gearing is provided for 
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Fig. 1—-ROTARY PIPE CASTING MOULD 


be necessary if a satisfactory means for eliminating this 
cumbersome method could be adopted. In times past 
patents have been issued for the purpose of producing a 
cast iron pipe without the use of cores, but so far as can 
be judged from the results of actual practice, it does not 
appear that anyone until recently has been able to cast 
pipes in a continuous manner in standard lengths. 

Recently, however, a process has been developed by 
Mr. Hermann Molinder, of Soderhamn, Sweden, which 
appears to be successful in producing good sound pipes 
without the use of cores, and this marks a radical depar- 
ture in the method of manufacturing of this particular pro- 
duct, and as cast iron pipework is one of the most exten- 
sively used manufactured iron products in existence in 
connection with civil engineering, and hydraulic 
undertakings, it may be useful to to this new 
process with some amount of detail. 

Fig. | shows, both in longitudinal section and in cross 


gas, 


refer 


section, a rotary mould, designed for founding such tubes. | 


A frame supports the mould in ball or roller bearings, and 
the outer casing of the rotating portion is conical, and made 
of cast iron without any longitudinal separation. Within 
this is contained the casting box, which is also made 


| of rotating the mould. 
construction slightly conical will be seen when it is remem- | 


the purpose of applying motive power. The casting box 
is charged and lined with fresh moulding sand for each 
casting operation, and therefore different types of tubes, 
as, for example, socket tubes, tubes provided with longi- 
tudinal and transverse ribs, and tubes with fixed end 


flanges, can be easily manufactured by changing the pattern. | 


Moreover, by using interchangeable casting boxes there 
is no time for the box to become so hot before the changing 
operation that it heats the outer casing. For this reason 
it is possible to use ball or roller bearings for the purpose 
The advantage in making the 


bered that whilst the casting box is being dried its material 
is heated to a greater or less degree, and it therefore in- 
creases slightly in size. 

It is in practice found that the temperature of the 
casting boxes can never be so carefully regulated that the 


boxes always have the same size when they are pushed | 
into the outer casing, as one box may have a temperature | 
As all | 


of 150 deg. Cent., while another may be cold. 
the boxes and the outer casing have the same cone angle, 
however, the boxes can be centralised under all circum- 


stances, the only difference being that a cool box can be | 








Fig. 2—PIPE CASTING 


conical, of cast iron, and without any longitudinal split. 
This casting box, which is lined with ordinary moulding 
sand, either in the dried or green state, is introduced into 
the outer casing through one of the ends, and it is coned 
so that it is always correctly central with relation to the 
ball bearings upon which the outer casing rolls. It will 
be seen that the wall of this casting box is provided with a 
series of openings. These have adiameter of about 10mm., 
the holes being so spaced that each one covers an area 
of about one square decimetre. In this way the gas 
generated in the lining as the molten metal is poured upon 
it, can escape through the openings into channels formed 
between the casting box and the outer casing. These 
channels are constructed in such a way that they do not 
interfere with the flanges which are provided in order to 
centralise the casting-box with the casing. 

The drawing shows the position of the tube which is 
being cast with relation to the flask, this tube being shown 
in solid black section. At each end of the flask is a cover 
which can be removed when the box is being lined with 
sand or when the tube which has been founded is removed 
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INTRODUCTION OF THE CASTING BOX 


inserted into the outer casing further than a box of higher 
temperature. 

In operation the mould is revolved at a speed great 
enough to make the centrifugal force sufficient to throw 
the iron outward in the mould as fast as it is poured 
in, and in such a way that it flows out, and produces a more 
even thickness than it is possible to obtain by other 
methods. 
usual manner, except that great care has to be taken 
to have the pattern well centred, and the handling 
of the flask amounts to about the same as in previous 
methods. When casting pipe by this centrifugal method 
it is sufficient to run the mould at such a speed that the 
centrifugal pressure exerted by the molten iron against 


the walls of the mould is about equal to that of an iron | 


column 8in. in height. This pressure can be easily 
withstood by green sand, and it has been found by experi- 
ment with such moulds that with good refractory sand 
the pipes come out just as smooth as with dried moulds. 

Putting in, casting, and taking out the flask by the 
method described above takes about eight to ten minutes, 


Ramming up the flasks is performed in the | 











| Fig 3—SECTIONS OF PIPES 


| minutes 
| after pouring while the mould is still in motion, and thus 
|a clean casting is easily obtained. Pipe founders will 
| appreciate this point, inasmuch as it is always found that 
some slag will separate from the iron, although it seems 
| to be quite clean when poured. 

Fig. 2 gives a photographic representation of one of 
| these pipe-founding machines, with the casting box just 
| being introduced. From this the general arrangement 
will be observed. The iron before pouring must, of 
| course, be weighed and measured. This is usually per- 
| formed as follows :—When pouring a number of pipes 
of the same size, the first ladle, when it contains a suffi- 
cient amount of iron, is weighed and a mark is then put 


| scratched loose by a suitable tool about two 








Relig: View 





Fig. 4—FRACTURED PIPES, SHOWING EVEN SECTION 


|in the ladle, by means of which it can always be judged 
when there is sufficient iron in it. When taking the iron 
directly from the blast furnace for casting purposes the 
greatest trouble which is generally found is that the iron 
contains more graphite than it can hold, and this causes 
unsound castings. It appears reasonable to suppose that 
the centrifugal method will do away with this trouble 
when casting pipes, since all light particles separate to the 
interior of the pipe. After the iron is poured in, the 
| graphite can be seen in the pipe, having an appearance 





Fig. 5—PART SECTION OF PIPE 


like red-hot dust, while the whole pipe is still fluid. Since 
all slag and dirt in such pipes separate to the inside surface, 
|the iron must of necessity become more homogeneous 
| than in pipes cast in the usual way. Figs. 3 and 4 show 
| specimens of fractured pipes, evidencing great regularity 
of cross-section. 

| A number of tests and analyses have been made on 
| these products. Four pipes, each of 3 m. in length, 
| 200 mm. in diameter, and 10 mm. thickness, were tested 
|at an hydraulic pressure of 50 atmospheres, or, say, 
750 Ib to the square inch, without any leaking or 
sweating being detected. Pipes cast in the ordinary 
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way, when tested to a pressure of 20 to 30 atmospheres, 
will show usually a good deal of leaking and sweating, 
due to their lack of homogeneity, brought about by the 
presence of slag and graphite. 

Table I. gives results of seven different analyses made 
on the same pipe, which should be studied with reference 
to the sketch, Fig. 5, illustrating a section of the pipe. 
It will be seen in the sketch that three different layers 
are indicated, but they are not quite so sharply marked 
in the actual castings as shown in the sketch. 
No. 1 is taken in the layer marked A, Nos. 2 


succession towards the inside surface in such a way that 
No. 7 is the inside surface when the skin was turned off. 
The cast iron used did not contain more graphite than it 
could hold when cast in the ordinary way, but when 
using the centrifugal method it will be seen by the analysis 
that some of the graphite is proceeding towards the inside 
of the pipe while the iron is still fluid. The seventh 


and 5, probably depending upon the fact that the inside 


iron underneath 
graphitic carbon against the skin thus formed. 


TABLE [, 





No. cc. Si Mn. A Ss. 
1 0.21 2.49 0.47 1.35 0.095 
2 0.30 2.45 0.44 1.32 .. 0.002 
3 0.31 2.49 0.45 1.34 .. 0,095 
4 0.23 2.47 0.47 1.32 .. 0.10 
5 0.13 2.53 0.48 1.33 .. 0.10 
6 0.11 2.47 0.49 1.35 .. 0.10 
7 0.10 2.49 0.52 1.33 .. 0.10 








TWO 3000-KILOWATT TURBO-ALTERNATORS. 


Ture River Plate Electricity Company, Limited, is 
extending its power station at Ensenada, in the Argentine 
Republic, its present plant, consisting of two 1500-kilowatt 
Westinghouse turbo-alternators, being 
meet the growing demand for current. It has therefore 
on the advice of its consulting engineers, Messrs. Preece, 
Co., Newcastle-on-Tyne, two 3000-kilowatt turbo-alter- | 
nators, which present some novel and interesting features. 

The turbines, each of which drives its own alternator, 
are placed side by side in the station, and so arranged 
that the steam passes in series from one to the other. 
Under normal full load conditions the first turbine expands 
the steam from 155 Ib. per square inch absolute pressure 
down to about 15 lb. per square inch absolute, after which 
the remainder of the expansion is carried out in the low- 
pressure turbine. The two turbines when run together 
form one complete unit of 6000 kilowatts, but the connect- 
ing pipes and valves are so arranged that the high-pres- 







Analysis | 
and 3 are | 
taken in B, while Nos. 4, 5, 6, 7 refer to samples taken in | 


analysis, however, shows less graphitic carbon than Nos. 6 | 


skin or surface solidifies a moment or so earlier than the | 
it, which still continues to gather some | 


Cardew and Snell, ordered from Messrs. C. A. Parsons and | 


























































sure turbine can also exhaust either direct to the condenser 

or to atmosphere, when the low-pressure turbine is being 

overhauled, or the latter can be run alone, with the help 
of a reducing valve. This arrangement will be easily 
understood on referring to the diagram given below. 

It will be seen at once that this provides a flexible and 
economical arrangement, and that practically all the 
advantages of the larger plant are obtained, whilst the 

| cost of spare parts is considerably less ; the chance, too, 
of both units being out of commission at the same time is 
remote. 

Each turbine is provided with its own oil pump, speed 
| governor, and runaway governor. 
| the reaction type throughout, and is assembled in segments 
|}on the threaded root system. All parts of the high- 
| pressure turbine which are exposed to superheated steam 
H.P._ Steam Chest 
‘e.: 
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A.—Steam to H.P. turbine. 

A!.—H.P. steam to L.P. turbine through B. 

B.—Reducing valve, steam from H.P. steam range to L.P. steam chest. 

a valve in connecting pipe from H.P. turbine to L.P. steam 
chest. 

D.—Sluice valve in connecting pipe from H.P. turbine to condenser. 

E.-——Main sluice valve. 

F.—Automatic atmospheric exhaust valve. 


DIAGRAM OF PIPE CONNECTIONS 


inadequate to | 


turbine casing. | 

Steam turbines having high and low-pressure cylinders | 
in tandem, driving one alternator, have been used for a | 
number of years, the first of this type, of 1250 kilowatts, 
having been installed at Elberfeld, in Germany, in 1899, | 
while among more recent plants are the eight 6000 kilowatt 
tandem turbines at the Lots-road power station, Chelsea, 
and the two of the same size at the Randfontein Estates 
power station, South Africa, all of which have given 
excellent results. It is, however, only quite recently 
that separate dynamos have been used on the high and | 
low-pressure turbines in some of the Waste Heat Com- | 








The blading is of | 


are made of cast steel, including the central section of the | 
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pany’s stations in the North of England, where it was 
desired that the low-pressure half of the unit should be 
interchangeable with similar exhaust steam turbine units 
in other stations belonging to the company. 

The three-phase alternators are each capable of giving 

a normal full load of 3000 kilowatts, -8 power factor, 
5500-6000 volts, 50 cycles, 1500 revolutions per minute, 
as well as an overload of 20 per cent. for two hours. The 
temperature rise is guaranteed not to exceed 60 dég. Fah 
after a six hours’ run at full load, unity power factor. 

The stators are tunnel wound, and are so arranged that 
| any one coil can be easily repaired without disturbing the 
rest. The end windings, in accordance with the standard 
practice of the firm, are supported with heavy clamps to 
provide against the severe stresses produced by external 
| short circuits. The rotors are of the cylindrical type, the 
| coils being held in slots by bronze wedges, after being 

made thoroughly solid by hydraulic pressure. Each alter- 
| nator is complete with its own exciter, each of which, 
however, is large enough to provide current for the two 
machines. 

A surface condenser is also being supplied complete with 
| Parsons’ vacuum augmenter and motor-driven air pumps, 
| which must be capable of dealing with the whole of the 
steam at 20 per cent. overload with cooling water at 
70 deg. Fah. to 80 deg. Fah. A drawing showing the 
arrangement of the plant is given above. 








THE figures for the first year’s electrical operation of the 
Pennsylvania main line from Harrison to the terminal 
station, about 9 miles, are now available. Of this 64 miles 
| are on the level, and the rest of the line through the tunnels 
and its approaches has some very heavy gradients. ‘The 
| trains are largely handled by electrical locomotives. ‘The 
tunnel is much drier than was anticipated, and there is, 
therefore, a better factor of adhesion. The locomotives 
have made a total of 909,000 miles during the year, of 
which 650,000 miles was road service, while the remainder 
was for shunting and transfer. The locomotives averaged 
| 26,000 miles for the year, and the service was entirely 
| satisfactory. The cost of repairs per mile run—5-91 
| cents (say, 2-95d.)—was largely due to the cost of main- 
tenance of the brake shoes, to tyre turning, and to 4 
number of structural changes after the locomotives were 
placed in service. On the New Jersey division the cost 
of repairs to steam locomotives was 8-83 cents per mile 
(say, 4-41d.), while for the Pennsylvania as a whole the 


cost was 11-91 cents per mile (or, say, 5-95d.). The 
lubrication of electrical locomotives cost +25 cents per 
mile, or about the same as for the steam locomotives. The 


engine-house expenses for the steam locomotives amounted 
to -58 cents (or, say, - 29d.) per mile, while for steam loco- 
motives on the Pennsylvania it amounted to 2-58 cents 
(or 1-29d.) per mile. The important savings were 
therefore in the repairs and the engine-house expenses. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


LARGE AND SMALL TESTING TANKS. 


Sir,— In the leading article of this week’s issue of THe ENat- 
NEER the opinions expressed by the reader of a paper on the sub- 
ject are criticised, and commendation is given to the Froudes— 
father and son—for the good work they did in the Froude tanks. 
No one at all conversant with the scientific demonstrations of 
these gentlemen can do any other than afford them praise 
for the admirable work they have done. The article really 
raises another question far more important than the advantage 
of the respective size of the tanks and the models used. Tank 
experiments have provided data in regard to ships of the utmost 
value—supposing such data is based upon a correct interpre- 
tation of first principles. Whether the interpretation of prin- 
ciples is what the accepted theory assumes or not is much more 
to the point, because on it rests the future advancement of screw 
propulsion, Any theory that allows problems to exist cannot 
he absolutely correct, because it leaves much to chance that 
would otherwise be a certainty. 

Whatever resistance opposes the movement of a ship, it is 
due to the presence or absence of water, and the power given 
out by the engines is not all efficient propelling power, due to 
the action of the propeller, whose efficiency may easily be only 
55 per cent. of the power referred to the propeller, leaving an 
inefficient factor of 45 per cent., which must be lost before 
55 per cent. can be used. This is inevitable ; but it cannot, in 
any sense, be called augmented resistance, because one large 
passenger ship of high-speed is now running without augmented 
resistance, 

This is the point of supreme importance, and augment is 
the cause of the prime difficulties in regard to fitting propeller 
and power to fit a given displacement and speed. 

Where tank experiments are based upon a theory —too often 
discredited—their real purpose and value is depreciated. In 
general practice every ship is saddled with augmented resistance, 
because it is deemed to be necessary and unavoidable. A ship 
under a tow-rope pull may absorb 24,000 horse-power, whereas 
the same ship self-propelled may require 37,900 horse-power, 
without considering propeller or thrust block friction; but 
such a ship may require, under present practice, 50,000 horse- 
power plus propeller, thrust block, shafting and engine friction, 
which may easily mean an extra 20 per cent., making it 60,000 
horse-power. With a tow-rope pull of 24,000 horse-power, 
and 50,000 horse-power for the self-propelled ship, the extra 
30,000 horse-power is an item of great importance, especially 
if 12,000 horse-power can be saved. 5 

Is augmented resistance necessary, or even warranted ? 
is worth consideration. Where, certainly, one ship finds it to 
be unnecessary, surely others might find it unnecessary also ? 
It is just here where tank experiments may have failed —merely 
because any attempt to discredit augment must discredit the 
theory which allows it. If THe ENGINEER leader does no more 
than wake up a few heretics, who dare question a theory that 
bristles with problematic issues, a good work will have been done, 
and posterity may benefit. JOHN Batry. 

May 7th. 


THE DEFINITION OF ENTROPY. 


Sir,—It is with much interest that I have read Mr. Morley’s 
admirable article on ‘* Reversibility in Relation to Entropy ie 
in your issue of May 3rd. Undoubtedly there is need for an 
adequate definition, which shall be both comprehensive and 
concise, of that entity known as * Entropy.’’ As Mr. Morley 
very trenchantly points out, the somewhat loose declaration 
that “entropy is the quantity of heat taken in at a given tem- 
perature, divided by that temperature,” is inadequate, unless 
the criterion of ‘reversibility ” is tacitly understood. It is 
unfortunate, though perhaps inevitable, that many text-books 
shun the Charybdis of nebulosity only to break upon the Seylla 
of particularisation. To avoid the responsibility of a funda- 
mental dictum by illustration and example is neither definite 
nor philosophical, though it may, indeed, be helpful to the 
student. 

The definition of entropy quoted from Mr. Swinburne carries, 
of course, the requisite sufficiency, though it might, perhaps, 
be more concise without being less comprehensive. Brevity 
and broadness are essentials to the excellence of definition. 
Perhaps I may be permitted to quote the following—which 
possesses both attributes to a considerable degree-——without 
casting any reflection upon other achievement :—‘ The entropy 
is that function of the conditions of a body, such that, if it change 
from a value A to a value B, reversibly, then (B— A) 


fg a 
| ek taken along a reversible path.” 


‘ 


I am not aware to whom the credit of the above definition is 
due. It was quoted to me’ in the course of conversation some 
years ago. Doubtless it emanates from Cambridge University ; 
it seems to bear the imprint of her tradition. ‘ 

May 7th. NorMan Davey. 


LOWERING LIFEBOATS. 


Sir,—I am in perfect agreement with your correspondent 
Engineer,” in your last issue, as to his general principle for 
lowering ship’s boats, but I think he will find that shipbuilders 
will raise many, and perfectly legitimate, objections to his detail ; 
for instance, the space occupied by his travellers, the track arrange- 
ment on the deck, and the difficulties of securing in a seaway. 

In place of the travellers I would suggest fitting a jib crane 

electric, steam, hydraulic, it is quite immaterial—between each 
pair of boats as at present usually stowed, doing away with all 
davits, boat falls, &c., the boats to be strapped to the chocks, 
as in common practice ; but the chocks themselves might be 
improved. 

_ The jib to be made long enough to centre the two boats 
tore and aft, and if a second tier of boats is stowed inboard, 
as is probable will become common as a result of the pending 
Inquiry, the jib will have to be long enough to reach these also, 
hav ing a runner provided for centring the shorter span. With 
this long jib the list of a ship would have to be exceptionally 
heavy to prevent the boats being safely lowered to the water. 
‘Engineer’ is perfectly correct in advising that the boats 
should be slung in slings, with the one central disengaging hook, 
and if these are designed properly and a single sheaf block 
and wire rope are used, there would not be any great danger 
incurred from spinning, and it would entirely do away with a 
very heavy percentage of loss due to the clumsiness of present 
xear; it would also allow of the boats being loaded to their full 
capacity while on the chocks, without fear of breaking their 
backs while being lowered. : 

_ Under existing circumstances the main reason for the per- 
functoriness of boat inspection, drill, and sailing instruction, 
is the labour and time absorbed in getting boats into the water. 
It is the standing custom for shipping companies to hire one or 
more boats to attend upon their steamers in foreign ports to 
do the ship’s business, the ship’s own boats, with the exception 
of the gig, being seldom lowered. 

It ought to be the rule—enforced, if necessary, by law—that 
at least one of the ship’s boats should be lowered on entering 
every port, and all the boats used in rotation, each with its own 
particular crew, and not always the same boat. If the ship is 





in port six hours, then two boats should be lowered; if the ship 
is in port twelve hours, then four boats should be lowered ; 
if the ship is in port twenty-four hours, then all boats should be 
lowered, disengaged, and manned by their own crew. 

With electric gear, as suggested, the labour and time involved 
would be comparatively small, as the crews would soon become 
expert. 

The boat chocks are another item that requires the closest 
inspection. ‘There are many ships at sea where the chocks are 
forced up through the boat’s bottom, the parts in contact having 
rotted from exposure and want of attention. 

Very many steamers carry an auxiliary boiler on deck. In 
passenger steamers this should be compulsory, and it should be 
large enough to work the boat winches, wireless telegraphy, 
and a sufficient portion of the ship’s lighting. The boiler should 
be of the quick-steaming type, or an infernal combustion engine 
might be used. This auxiliary gear sheuld not be treated as 
emergency gear only, but should be kept in use daily while at 
sea. Marine ENGINEER. 

London, May 7th. 


THE LAUNCHING OF SHIP’S BOATS. 
Srir,—Perhaps the enclosed print, taken by myself when 


engineer of an Atlantic liner carrying several hundred passengers, 
would be of interest in view of the discussion on lifeboats which 














POSITION OF BOAT ON HEAVILY ROLLING STEAMER 


have arisen since the Titanic disaster. The prints illustrate 
the conditions which would obtain during a stiff breeze. I 
do not like to speculate on what would happen to those who had 
to take to the boats under such conditions. 

Paisley, May 5th. W. Dick Maciean. 


STORAGE OF COAL. 


Sir,—-Can any reader inform me as to the results of the 
Admiralty trials on the storing of coal under sea-water, which 
were commenced at Portsmouth in May, 1903 ? 


May 6th. STORAGE. 





THE SOCIETY OF ENGINEERS. 
INTERMITTENCY : ITS EFFECT IN LIMITING ELECTRIC 
TRACTION FOR CITY AND SUBURBAN PASSENGER 
TRANSPORT * 
By Wm. Yoratu Lewis, A.M.I. Mech. E., A.M.1.E.E., 
M. Am. Soc. Mech. E. 

RECENT reports on the traffic problems of London and other 
great cities show that cheap and effectively rapid transit is of 
supreme importance to the community, and is an essential in 
all industrial, commercial and professional activity, since it 
affects wages, cost of living, rents, rates and taxes, value of 
property and land, and other matters touching individual wel- 
fare. Costly efforts have been made to furnish facilities, but 
the results leave much to be desired in respect of effective 
speed, cost, and comfort. There is no finality—nor should 
there be, if prosperity is to continue—in the growth of the 
travelling habit—a direct outcome of the provision of facilities. 

Progress so far, however, has been wrongly directed in the 
endeavour to solve the city and suburban passenger trans- 
port problem. The character of the traffic is that of a con- 
tinuous stream of varying volume; yet all attempts to meet 
its requirements have been made on the distinctly intermittent 
plan of operation. This involves a series of delays,t resulting 
in low average speed, whilst to provide a service of sufficiently 
commodious and numerous trains to deal with dense traffic 
streams necessitates heavy capital expenditure and operating 
costs. Even then the electric train system cannot secure the 
preponderating and most lucrative “‘ short haul ”’ traffic. 

These limitations are due to “‘ intermittency,” which demands 
heavy and bulky trains, with correspondingly long stations and 
spacious tunnels. The rolling stock must be substantial to with- 
stand the severe stresses due to the accelerations essential and 
to carry the necessarily heavy equipment. Consequently the 
permanent way has to be heavily constructed with duplicate 
teeder rails, the tracks being further complicated by elaborate 
signalling apparatus. The trains require costly labour for their 
operation, and consume much energy, of which about half is 
wasted at the brake blocks, resulting in high maintenance 
charges. The minimum distance between stations is limited 
to about half a mile, though twice as many per mile is desirable, 
whilst the maximum schedule speed is only 15 to 16 miles per 
hour. A greater amount of rolling stock than would suffice at 
higher speeds has to be provided, requiring spacious car sheds 
and yards. Extensive lighting, ventilating and other apparatus 
is required, entailing further heavy energy consumption. The 
equipment comprises a very complicated fourfold power plant 
in several distinct classes, one being mounted on and hauled 
by the trains. The aggregate plant capacity required for a 
maximum of 12,000 seats per hour in each direction is about 
12,000 kw. per route mile. 





* Abstract of a Paper read May 6th, 1912. 
+ Thirty stops and starts for a 2-mile journey in London—and see 
Author’s Society of Arts Paper, becember 15th, 1911. 





The overall efficiency of the system is so low that of every 
thousand tons of fuel delivered to power-house bunkers for 
propulsion purposes alone, only one ton is due to the weight 
of passengers carried. Some 19 tons can; be apportioned to 
hauling rolling stock, but the rest is lost in brakes, equipment, 
transmission and conversion losses. The cost of the subway 
train system is about £600,000 per mile, and the operating cost, 
including fixed charges, works out at between 0.18d. and 0. 2d. 
per seat mile. Consequently, even at prevailing high fare rates 
of 0.6d. per passenger mile, the receipts do not balance the 
costs, and further developments are held up in all directions. 
The paper sets forth complete calculations, based on actual 
results, leading to the above conclusions, and is illustrated by 
twenty diagrams. The author presents his paper as a protest 
against ‘‘intermittency,”’ especially the present tendency 
towards the multiplication of small self-propelled and individu- 
ally controlled street surface units, and in conclusion points to 
the necessity of recourse to the more sensible continuous plan 
for the better solution of the problem. 





NAVAL ENGINEER APPOINTMENTS. 


Tue following appointments have been made at the Admiralty, 

Engineer Captains.—S. Rawling, to the Zealandia, additional 
for service on the staff of the Rear-Admiral, and to the Prince 
of Wales, additional, for service on the staff of the Rear-Admiral 
on transfer of flag; G. W. Hudson, to the Prince of Wales, 
additional, for service on the staff of the Vice-Admiral, and to the 
King Edward VII., additional, for service on the staff of the 
Vice-Admiral on transfer of flag; W. Whittingham, to the 
Indomitable, additional, for service on the staff of the Rear- 
Admiral ; A. W. Turner, to the Neptune, additional, for service 
on the staff of the Commander-in-Chief ; W. T. Hocken, to the 
Hercules, additional, for service on the staff of the Vice-Admiral ; 
A. E. L. Westaway, to the Prince of Wales, additional, for service 
on staff of Rear-Admiral Home Fleets, Portsmouth, on transfer 
of flag. 

Engineer Commanders.—A. Whitmarsh, to the King Alfred, 
on recommissioning ; A. W. Sutton, to the Hecla, and for duty 
with torpedo-boat destroyers, on recommissioning ; C. T. D. 
Greetham, to the Tyne, and for duty with torpedo - boat 
destroyers, on recommissioniing ; A. E. Drought, to the Hecla, 
additional, for duty with torpedo-boat destroyers and torpedo- 
boat tenders, on recommissioning. 

Engineer-Lieutenants.—J. H. D. Nichols, to the Leander, 
additional, for the Success, on commissioning ; T. G. Proctor, 
to the Venus, additional, for the Phoenix, on commissioning ; 
R. W. B. Andrews, to the Blake, additional, for the Lyra, 
on recommissioning ; E. Nibbs, to the Adamant; H. F. Harold 
and G. 8S. D. Lord, to the Black Prince, on recommissioning ; 
H. G. T. Howes, to the Blenheim, additional, for the Crusader ; 
F. G. Brown, to the Inflexible ; G. W. Matthew, to the Pembroke 
additional, to assist Engineer-Captain at Sheerness, temporary ; 
H. V. Whyham, to the Vivid, additional, for the Lynx, and to 
assist on staff of Captain Superintendent ; F. J. Drover, to the 
Queen, additional, to assist Engineer Rear-Admiral on transfer 
of flag; R. S. Pearce, to the Orontes, for the Garry; F. B 
Minhinnick, to the Prince of Wales, additional, to assist the 
Engineer Captain on the staff of Rear-Admiral of Home Fleets ; 
D. E. Cunninghame and H. Bleackley, to the King Alfred, on 
recommissioning ; A. E. Shillecock, to the Vivid, additional, 
for the Ardent, to assist on staff of Captain Superintendent ; 
F. F. May, to the Pembroke, additional, for the Bulwark ; F. C. 
Haydon, A. E. Cock, S. G. Misselbrook and A. V. Eldridge, 
to the Hecla, additional, for the Cossack, Mohawk, Gurkha and 
Tartar respectively ; T. M. David, G. R. Byles, G. Moore and 
A. W. Reader, to the Blenheim, additional, for the Rattlesnake, 
Savage, Scourge and Pincher respectively; H. E. Hoare, 
H: B. O’Dogherty, F. C. R. Paton and A. E. E. Rayner, to the 
St. George, additional, for the Derwent, Waveney, Ouse and 
Foyle respectively, all on recommissioning ; H. V. Gaud, to 
the Crescent, for voyage out and home; P. D. Fulford, to the 
Heela, on recommissioning ; P. J. Shrubsole, to the Skirmisher 
J. Wisdom, to the Vivid, additional, for the Acasta. 





Oxy-ACETYLENE WELDING CLAssEs.—We are informed that 
the British Acetylene Association has arranged with the Northern 
Polytechnic, Holloway, to hold instruction classes in oxy- 
acetylene welding at that Institute. These classes are for men 
who intend taking up oxy-acetylene welding as a trade. The 
course will extend over a period of one month, and the working 
hours will be from 9 till 5 daily. Workmen desirous of joining 
these classes are to make application to Dr. Clay, Northern 
Polytechnic, Holloway-road, N., or to the Secretary, the British 
Acetylene Association, 103, Cheapside, E.C. A nominal fee 
of one guinea is charged for the month’s course. This fee is 
reduced to 10s. 6d. if the workman is in the employ of a member 
of the British Acetylene Association. At the end of the first 
week of the course, it will be at the discretion of the demonstrator 
in charge of the school to decide as to whether a man is fitted for 
the oxy-acetylene welding business, and if he considers a man 
unsuitable either on the grounds of poor eyesight or inadapta- 
bility, he will ask him to give up the course, and will return 
him his fee. At the end of the month’s course, if the workman 
has proved himself competent and efficient. a certificate to that 
effect will be granted him in the name of the British Acetylene 
Association. This welding course has been instituted on account 
of the number of complaints which have been received from 
various engineering firms to the effect that at the present time 
it is almost impossible to obtain men who are competent oxy- 
acetylene welders. 


INTERNATIONAL SPECIFICATIONS FOR IRON AND STEEL.— 
As announced in a recent issue, a meeting was held on Wednesday 
at the Iron and Steel Institute of a committee to discuss the 
proposals for uniform international specifications for structural 
steel, ship plates, rails, &c. English, Belgian, and German 
representatives were present, but America was not represented. 
After a few words by the chairman, Dr. Unwin, the question was 
laid before the committee by Dr. von Rieppel, Chairman of 
Committee I.A. of the International Testing Association. Dr. 
von Rieppel spoke of the years he had spent in endeavouring to 
find a single specification that would satisfy international 
requirements, and concluded that, for the present at least, none 
could be found. M. Greiner urged the necessity of personal 
meetings of recognised representatives of the different manu- 
facturing countries. If that were done he believed a specifica- 
tion could be found—at least for rails. Mr. Skelton challenged 
this view and thought rails presented an exceedingly difficult 
problem. But he thought no single specification that would 
suit all countries could be devised. The countries followed 
different processes of manufacture, and at least three or four 
specifications, one for each process, would be necessary. This 
view received the support of the German representatives. After 
further discussion “ about it and about” it became clear that 
the general opinion of the committee was that nothing should 
be done and that the proposals were premature, and a resolution 
to that effect was passed ; another resolution was added after 
careful consideration which was designed to prevent any chance 
of a resolution being passed at the next congress in Americs 
over the heads of the present committee. 
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POWERFUL ARMOUR PLATE RIPPING 
MACHINE. 


A LARGE armour plate ripping machine to admit plates 
up to 26ft. long has recently been built by Noble and Lund, 
Limited, of Felling-on-Tyne. This machine, a view of 
which is given above, consists of 4 table with two massive 
cast iron housings bolted and keyed to the ends and ex- 
tending upwards to receive a heavy cross slide or girder, 
4ft. Gin. deep, which, in turn, carries a reciprocating tool 
saddle. The latter is driven by two screws, which are 


to a Vickers reversible electric motor, which sits upon a 
stool projecting from one of the main housings. The 
motor, which is of 15 brake horse-power, and the speed 
of which can be varied between 300 and 900 revolutions 
per minute, is reversible, and carries on its shaft a raw 
hide pinion with twenty-one teeth. This meshes with a 
tooth wheel with seventy-five teeth. Keyed on the same 
shaft as the latter wheel is a toothed pinion with thirty 
teeth, which gears with another toothed wheel having sixty 
teeth. This wheel i is keyed on the shaft of the lower travers- 
ingscrew. The upper traversing screw shaft carries a toothed 
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ARRANGEMENT OF GEARING ON ARMOUR PLATE RIPPING MACHINE 


provided with ball thrust bearings at each end, and which 
work in long gun-metal nuts fixed to the back. 
The principal dimensions of the machine are as follows:— 


Stroke be ickee? lee, onl fe : = 26ft. 
Size oftable .. . -. «. 26ft. x 3ft. Gin. x 2ft.deep 
Length of base of housing Sa yi ivte)” iets, toledo 
Width of housings .. o 1 
Depth of girder over w orking face 4ft. 6in. 
Diameter of screws 55 ae 5 6in. 
Pitch of screws. ee Zn. 
Length of tool saddle 4ft. Sin. 
Depth admitted between the table and the under- 

side of the girder ; ft. 
Approximate weight of the machine © omplete. 0) tons 


The gearing for driving the two screws, which is shown 
in the accompanying drawing, is made of stecl. The 
teeth are all machine cut, and the whole is geared direct 


wheel with sixty teeth, and is of the same size and dia- 
meter as the toothed wheel on the lower screw shaft. 
The two wheels are geared together by means of another 
toothed wheel, which has forty teeth, and hence the two | 
screws are revolved in the same direction and at the same | 
speed. The reduction in speed from the motor to the 
screws is just over 7 to 1. 

The tool saddle has a plain face with T slots in it 
to receive the tool holder. The latter is of the rotat- 
ing type, and can be moved by hand a half-turn at the 
end of each stroke, so that the tool can cut in both direc- 
tions. It has also a vertical adjustment by hand for feed- 
ing. The tool holder and the parts connected with it | 
are made of cast steel. There is a tappet apparatus, 
which works the motor switches, and this can be set 


to reverse the direction of rotation of the motor at any 


desired point in the stroke. 








INTERNATIONAL INTERCHANGE OF 
STUuDENTs.—A party of engineers left England early in April, 
under the auspices of the Association for the International 
Interchange of Students, on an edueational tour through 
Canada and the United States. At the time several engineers 
who desired to join the party were prevented from doing sv, 
and in order to enable them, and any others who may desire tu 
join the party, to avail themselves of the facilities offered by the 
Association, a second tour on precisely similar lines to that 
commencing in April is being arranged. The party will leave for 
Canada on Friday, July 19th, and will return to England on 
or about Tuesday, October 8th. Accompanying them will be 
a member of the Association who knows intimately the countries 
| to be visited. For educational reasons the number of thos 
joining the party is limited to twelve. The itinerary will include 
Quebec, Montreal, Ottawa, Toronto, Cobalt, Hamilton, Niasara 
Falls, Sarnia (St. Clair Tunnel) vid Great Lakes, Sault St. Marie, 
Fort William, Winnipeg, Regina, Calgary (irrigation), Vancouver, 
San Francisco, Grand Canon (omitted if desired), St. Loul-, 
Chicago, Pittsburg, Washington, Philadelphia, New Yerk, 
and Boston. An important feature of the arrangement 
that any individual can specialise on his particular subject or 
subjects at any given place or places, joining the main part, 
in later stages. Visits will be made to all the important enginee! 
ing centres en route. Further particulars may be obtained trou 
the Honorary Secretary, the Association for the International 
Interchange of Students, Caxton House, Westminster, S.W 


L0YAL INsritTuTION.—The 


ASSOCIATION FOR THE 


annual meeting of the members 
of the Royal Institution was held on Wednesday afternoon, 
May Ist, Sir James Crichton-Browne, treasurer and vice- 
president, in the chair. The annual report of the Committee 
of Visitors for the year 1911, testifying to the continued pro 
perity and efficient management of the Institution, was read 


and adopted, and the report on the Davy Faraday Re-varch 


Laboratory of the Royal Institution, which accompanied tt 
was also read. Forty-six new members were elected in 11] 
| Sixty-three lectures and nineteen evening discourses wert 
delivered in I91LL. The books and pamphlets presented 


making with 677 volume 
managers, 4 
Thank 


ecre 


281 volumes, 
-purchased by the 


amounted to about 
including periodicals bound 
total of 958 volumes added to the library in the year. 
were voted to the president, treasurer, and the honorary 
tary, to the committees of managers and visitors, and to the 
professors, for their valuable services to the Institution during 
| the past year. The following gentlemen were unanimously 
elected as ofticers for the ensuing year :—President : The Duke 
of Northumberland ; Treasurer: Sir James Crichton-Browne ; 


Secretary: Sir William Crookes. Managers: Dr. Henry E 
Armstrong, 7 Right Hon Lord Avebury, Mr. J. H. Balfour 
Browne, Mr. A. Burdett-Coutts, Sir David Gill, The Right 


Hon. the Earl a Halsbury, Dr. Donald W. C. Hood, Alexander 
C. lonides, Sir Francis Laking, Bart., Mr. Henry F. Makins, 
The Right Hon. Viscount Iveagh, Sir ‘Alexander C. Mackenzie, 
Mr. Alan A. Campbell Swinton, Mr. Alexander Siemens, and 
The Right Hon. Sir James Stirling; Visitors: Mr. Dugald 
Clerk, Mr. Francis Darwin, Mr. William A. T. Hallowes, Dr. A. 
Croft Hill, Mr. W. Adams Frost, Mr. H. R. Kempe, Mr. Joseph 
G. Gordon, Mr. Charles Edward Groves, Mr. Robert Kaye Gray. 
Sir Robert Hadfield, Mr. Carl KE. Melchers, Major Percy A. Mae- 
Mahon, Mr. William Stone, Major G. J. W. Noble, and Mr. 
Harold Swithinbank. A general monthly meeting of the 
members of the Royal Institution was held on Monday after- 
noon, the 6th inst., the Duke of Northumberland (President) 
in the chair. Mr. V. Blagden and Mr. W. A. Harris were elected 
members. It was announced that the President had nominated 
the following gentlemen as vice-presidents for the e nsuing year: 

The Right Hon. Lord We the Right Hon. the Karl of 
Halsbury, Dr. Donald W. Hood, Sir Francis Laking, Bart. 
Mr. Henry F. Makins, Mr. PA ale cx he te Sir James Crichton- 
Browne (treasurer), und Sir William Crookes (honorary 
secretary). 
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IMPROVEMENTS IN ELECTRIC FURNACES 
AND THEIR APPLICATION IN THE MANU- 
FACTURE OF STEEL. * 


By HANS NATHUSIUS, Dr. Ing. (Friedenshiitte). 


Tue author first of all made some general remarks with respect 
to the two most important systems of electric furnace—the 
induction furnace and the are furnace—and then discussed 
recent improvements in the latter type, with special refer- 
ence to the combined are resistance furnace. 

He pointed out that the hearth of a simple induction furnace 
ists of an annular trough in which the ring of metal consti- 


some 


eons 4 7 
tutes the secondary winding of an alternating-current trans- 
former. ‘The source of heat is the electric current, which is 


induced in the metal by the alternating current in the primary 
circuit of the transformer. The advantages of the induction 
furnace can only be realised to the full when the furnace is used 
as au crucible, that is, when small charges (1 to 2 tons in weight) 
are to undergo a pure and simple smelting process, As a refin- 
ing furnace the induction furnace is, said the author, for various 
reasons, quite unsuitable. Moreover, the electrically induced 
heat can, of course, only be generated in the metal bath and not 
in the slag, which must therefore be heated indirectly by the 
underlying metal. Now, it must be evident that it is against 
all principles of economy to heat the slag by means of the molten 
cteel, the melting point of which is considerably lower than that 
of the slag. Consequently, a much higher temperature has to 
be imparted to the bath than is necessary for the desired reac- 
tions. ° 
Che entire design of the induction furnace —which rather | 

resernbles an electrical apparatus than a metallurgical furnace 
makes it impossible to work with large fluid masses of slag cap- 
able of producing reactions, The magnetic field of the trans- 
former sets up lines of forces in the liquid steel, and causes 
it to rotate at such a speed that the slag is thrown against 
the sides of the channel, causing it to cool to a temperature 
below that at which it can react on the charge. Further, the 
peed of rotation Causes the surface of the bath of metal to slope 
at an angle, so that only a small portion of the metal in the ring 
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heating, combined with other advantages of the electric furnace 
—such as a neutral atmosphere in the melting chamber and 
absolute purity of the heating agent—have enabled the pro- 
duction of reactions between the slag and the metal with respect 
both to oxidation and reduction, which it was impossible to 
obtain with the resources previously available. The usual type 


| of are furnace, such as the Héroult, Girod, Keller, Stassano, and 
| others, resemble the gas-fired furnaces in that the heat is sup- 


plied to the charge at the surface, the gas flame being replaced 
by an electric are. 


The author has for many years made a special study of are | 
furnaces and their working conditions, and he was soon obliged | 
| the roof is built of silica bricks. 
| and the side walls are lined with dolomite and tar ramu:ned in 


to acknowledge the great advantage of electric arc heating. 
At the same time, the idea occurred to him that it might be 
possible to combine the advantage of the arc furnace 
heating of the slag—with the advantage of the induction furnace 


heating in the charge itseli—and thus to avoid the disad- | 


vantages of both systems. It became evident to him at once 
that the electric current offered the possibility of applying heat 
not only at the surface of the charge, but also at any part where 
an intense heat is required, such as in the charge itself, or 
especially at the bottom of the furnace. 

The processes which the steel metallurgist has to carry out 
in his furnace may be divided into three groups :—(1) The 
melting process ; (2) the refining process—oxidation by means 
of atmospheric air or by iron ore ; (3) de-oxidation or finishing 
process (alloying), degasifying, quietening. 


The induction furnace is only to be recommended when it is | 


a question of a melting process, and when its otherwise serious 
defects are not preventive. Notwithstanding its higher thermal 
efliciency, the working of an electric furnace is too costly to 
enable it to be used ordinarily for a melting-down process. 
For purely economical reasons the less perfect, but cheaper, 
gas-fired furnace is preferable for this purpose. On the other 
hand, for a process of refining metal already melted the are 
furnace is particularly well adapted. To produce reactions 
which depend on the reciprocal action of the slag and 
the metal, it is requisite to have a very hot slag, and to be 
able to work with fluid masses of slag in large quantity. This 
cannot be done in the induction furnace, and the are furnace 
alone lends itself to such operations. In finishing the charge, 
however, the steel has to be alloyed with other metals, and must 
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good | ; 
| magnesite bricks where the roof and side walls meet. 


| angle. 





are suspended by cables from overhead runways, and are 
either adjusted electrically or by means of hand wheels from 
the switchboard. The independent suspension of the carbon 
electrodes comprises a number of advantages. First, it 
allows of tilting the furnace without having to tilt the electrodes. 
The breaking up of the electrodes is thus considerably reduced, 
as this generally takes place when the furnace is being tipped. 
When tilting the author’s furnace the electrodes are simply 
drawn up ; secondly, by suspending the electrodes from runways 
they can be readily drawn away toone side by means of a chain 
and quickly changed. 

The lining of the furnace may be either basic or acid, and 
In a basic furnace the bottom 


It is a good practice to lay a few courses of 
The 
required repairs to the side walls when renewing the roof can 
then be done very quickly. In the furnace under considera- 
tion, owing to the good distribution of the arcs and their reduced 
intensity, the local overheating of the surface is not so great 
When it is required to renew the arch the side walls must also 
in most cases be repaired, as the roof and the sides bind together. 
Approximately 100 heats may be obtained under one root 
when only cold metal is charged, and nearly double that number 
when hot metal is charged. The fact of the current flowing 
through the bottom increases its durability considerably, 
for it is well known that a thorough burning at high temperature 
is the best security for a high degree of refractoriness. As the 
bottom itself is heated to a high temperature it becomes burnt 
automatically. For the same reason repairs can easily be made, 
because the dry dolomite mass when thrown on the bottom 
is immediately burnt on. Any holes retaining puddles of liquid 
metal, which might prevent the burning of dolomite, are emptied 
to the last drop by tipping the furnace to a sufficiently steep 
Slight repairs to the furnace can conveniently be done 
Heavy repairs to 


the usual way. 


during the interval between two charges. 
the bottom are never required. 

Coming now to the electric installation of the furnace. The 
current employed is a three-phase alternating current of ‘any 
convenient frequency. The furnace can be connected direct 
to a step-down oil transformer, which reduces the voltage of the 
mains to that of the furnace (110 volts). Different systems of 
connection are employed, according to the particular require- 
ments of the furnace. In the simplest and most useful connec- 


| tion there are three surface carbon electrodes, which are con- 


nected to the outer terminals of the secondary windings of the 
furnace transformer, and three bottom electrodes connected 
to the three inner terminals of the secondary coil. The three 
inner terminals of the transformer are obtained by separating 
the windings at the neutral point where the three secondary 
windings of an ordinary three-phase transformer are connected. 
By this means the neutral zone—if it is permissible, for the sake 
of a clearer understanding, thus to represent the electric con- 
ditions—is transferred to the bath itself, and the current must 
yravitate from all points of supply towards this neutral zone. 
In other words, the current, though supplied from a single 
source only, is forced to flow not only between the upper and 
bottom electrodes, but also between any upper electrode and 
any bottom electrode. It is thus possible, with a single source 
of current, to heat the charge in all parts, provided that its 
resistance is sufficiently high, or that the current is strong enough 
to produce sufficient heat in the charge when the resistance is 
low. 

In a 5-ton Nathusius furnace the tensions are under normal 
conditions, as follows :—Between the upper electrodes, 110 
volts ; between the lower electrodes, 10 volts; between the 
upper and lower electrodes, 61 volts. The tension between the 
upper electrodes and between the upper and bottom electrodes 
is constant, whereas the tension between the bottom electrodes 
depends on the resistance between the bottom electrodes. 


| It is now theoretically possible that in the case of covered 


bottom electrodes, and with a cold hearth at the beginning of a 
run, the tension at the bottom may also reach 110 volts, under 
which condition no current could flow between the electredes. 


| Such a condition, however, does not occur in practice, because, 
| as with an open-hearth furnace or a converter, a relined electric 
| furnace must be heated before it can be started. 
| will therefore soon become a good conductor ; its resistance will 


The bottom 


diminish gradually as the furnace becomes warimer, and the 
tension will fall to 10 to 15 volts. 
It is evident that the distribution of the current will be con- 


siderably influenced by any alteration of the air spaces, and of 
the resistance of the layer of slag or of the bottom material. 
If the charge consists of ore or of scrap iron with large air spaces, 
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is covered with slag, and the reactions are thus prevented. | 
The lining of the furnace is also injuriously affected by the | 
whirling of the particles against the sides of the furnace, due to | 
the centrifugal force, an action which results in their being 
hoth mechanically and chemically attacked. Further, it is | 
inpossible to treat entirely cold charges in an induction furnace, 
for unless a portion of the preceding charge is allowed to remain 
in the furnace the charge does not form a sufticiently perfect 
conductor for the secondary current. This is a particular 
disadvantage in cases where it is desired to produce steels 
of very different qualities, 

\ further disadvantage noticeable in some types of induction 
furnace consists in having two heating channels, which form the 
secondary coil of the furnace transformer, the latter being built into 
the furnace in such @ manner that one leg of the transformer 
passes through a corresponding opening in the hearth. 

All large induction furnaces with a capacity of more than 
3 tons require motor generators or separate generators when the 
Irequency of the generating plant is higher than 25 cycles per 
second, 

The electrie generator for an induction furnace must, even 
with installations of medium size, be designed for a frequency 
of 20 or less and for a power factor of between 0.6 to 0.7. 
1 


O.7 


or 1.54 times larger than, an equaliser for a three-phase are furnace. 
On account of the lower frequency the alternator will be con- 
iderably more expensive. The cost of an equaliser for a three- 
phase are furnace with an output of 750 kilovolt-ampéres 
at 750 revolutions and 50 cycles is only 43 per cent. of that of a 
xenerator for an induction furnace of the same capacity. The 
lower speed which is required to produce the low frequency 
of the generator for an induction furnace influences the price 
of the machine the more unfavourably the greater the output 
of the machine. ‘ 

Finally, the working expenses with induction furnaces are 
much increased by the low efficiency which, including trans- 
former losses, amounts to 72 to 82 per cent., whereas the efti- 
ciency of a corresponding are furnace plant is 95 to 99 per cent. 

he principal advantage of the are furnace consists in the 
ease with which the heating of the charge can be regulated 
to any desired temperature from above by electric ares directed 
upon the slag which covers the metal bath. This method of 


The machine must therefore be in the ratio of ow to, 
, 








* Tron and Steel Institute. Abstract. 
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THE NATHUSIUS ELECTRIC FURNACE. 


remain quiescent for a period. For this purpose heating by an 
ordinary electric are is less favourable. The reactions take 
place only within the bath; the slag has ceased to react, has 
become neutral, and serves now only as a protecting cover. 

It is, however, impossible to make use of an are furnace 


for one part of the process and an induction furnace for another. | 


The difficulty can only be met by means of a combined are and 
resistance furnace 

The Nathusius furnace.—In the author’s furnace the charge 
is heated on the surface by several electric ares, so distributed 
that the heating is effected as equally as possible. Heating by 
means of a single are is absolutely impracticable, because the 
arc, though a very intensive, is a highly localised source of heat. 

It has been said, with some truth, that the are in the electric 
furnace is a necessary evil. It is necessary for heating the slag, 
but its disadvantage is that its temperature must at least 
be that required to volatilise carbon (3000 deg. Cent.), since this 
is the essential condition of its existence. 

Since the maximum desired temperature of the furnace 
is between 1900 deg. and 2000 deg. Cent., it has been the author's 
endeavour to weaken the intensity of the are as much as possible, 
and to reduce the unavoidable overheating on the surface of the 
charge to a minimum. In order to effect this, he transferred 
as much as possible of the energy required for a particular fur- 
nace to the bath, or, rather, to the bottom of the bath, and the 
method of heating thus approximates to that of an induction 
furnace. By the aid of special means for the distribution of the 
current, it is possible to transfer a larger amount of energy 
to the ares at the surface, or to the bottom electrodes, as desired. 

From the drawing in Fig. 1 it will be seen that the furnace 
is circular in form. The radiation and conduction losses are 
thus reduced to a minimum, and the doors allow of a convenient 
access to the hearth for the performance of the required metal- 
lurgical operations, such as drawing off the slag, sampling, or 
repairs to the bottom. The furnace can be tilted by electric 
or hydraulic means. Small furnaces up to 6 tons capacity 
are tilted on trunnions resting on vertical supports—in the same 
manner as converters—and larger sized furnaces have rockers 
resting on rollers—like tilting open-hearth furnaces and mixers. 

The characteristic of the furnace, as illustrated, is that it 
has three carbon electrodes above the surface of the charge, 
which project through the roof into the furnace, and three or 
a multiple of three (3, 6, 9) bottom electrodes of mild steel 
rammed in the hearth. The upper, as well as the bottom, 
electrodes are arranged in a regular triangle. 

The earbon electrodes, which require continuous adjustment, 





then the electric resistance of the charge is quite high enough 


| to generate a sufficient heat in the charge, with the usual current 


of 3000 to 4000 ampéres. 
A better contact with the charge is obtained with exposed 
electrodes. ‘These are made of mild steel, and, to prevent 


| their melting, it is necessary to cool the portions outside the 


furnace with water. 

if the charge consists of fluid metal, such as mild steel, then 
the heat in the bath may be increased by employing bottom 
electrodes covered with a layer of the hearth material, as shown 
in Fig. 1. This material will then act as a heating resistance, 
and the comparatively low resistance of the bath can be increased 
by taking advantage of contact resistance, hysteresis, eddies, 
or skin effect. 
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Fig. 2-ELECTRICAL CONNECTIONS. 


If this increase of resistance does not suffice to produce 
the necessary heat effect in the charge, then the current flowing 
between the bottom electrodes may be strengthened by inserting 
a booster transformer in the circuit of the electrodes. By 
this means the heat produced by the bottom electrodes may 
be regulated from zero to any desired maximum, just as the are 
heat may be regulated by lifting or lowering the carbon elec- 
trodes. By using the booster transformer in connection with a 
tension regulator the energy delivered at the upper as well as at 
the lower electrodes can be regulated to any desired degree. 
The main transformer must then have an adjustable neutral, 
whose position may be adjusted so as to increase the supply of 
energy to the are circuit or to the bottom circuit, as required. 

A connection of this type is shown in Fig. 2. 

The electric current can thus be compelled to flow through 
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the bottom lining and the bath or charge, as well as through | or in a crucible furnace. 


the slag, and a comparatively large resistance is brought into 
the electric circuit. The resistance acts as an electric buffer 
by diminishing the unavoidable jumps in the are current, 
and thus enables the furnace to be worked either direct from the 
supply mains i 
ordinary static transformer. The installation of an expensive 
motor generator and complicated choking coils are saved. 
The furnaces, which have been in -continuous work for many 
years at Friedenshiitte, bear out these statements. Both the 
5 to 6-ton furnace and the 2 to 3-ton furnace are connected 
direct to the supply mains, and have never caused trouble at the 
generating station. 

Some load curves are given in the paper to show that the 
methods of connection adopted by the author eliminate the 
violent fluctuations in the are current. 

In the author’s furnace a moderate rotation of the bath is 





attained by leading the current through the large cross-section | 


of the bath and in different directions. By distributing the 
current in the depth of the bath aswell as on the surface, the 
rotary magnetic field is produced throughout the entire bath. 
In this way not only a very uniform heating of the bath is 
obtained, but also an extremely homogeneous product. This 
advantage is especially important in producing alloyed steels. 


The question is now how can an are resistance furnace be 
economically applied in metallurgy ? To give a general answer 


is, of course, impossible, as it depends entirely on individual 
or local conditions as to how the electric furnace can be applied 
to the best advantage. 

Taking the case of large blast furnaces and steel works where 


there is available blast furnace gas, and therefore also compara- 
tively cheap current and liquid steel either from a converter 
or an open-hearth furnace, and where the required grades of 


steel are not tool steel, but ordinary steel, such as hard material 


for rails, structural steel, projectiles, or soft material for tubes, 
&ec., in large quantities, an electric 


plates, hydrogen flasks, 
turnace of the same capacity as the converters or the open- 
hearth furnaces is the most suitable, as undivided and partially 
refined charges can then be used. 
depends upon whether there is a sufficiently good market 
for the grade of steel to be produced in the electric furnace. 
At Friedenshitte, however, a 5 to 6-ton furnace had to suffice, 


and this was in continuous work for more than two years 


in combination with basic steel works. The converters there 
have a capacity of 12 to 15 tons, of which 5 to 6 tons are charged 


into the electric furnace, and the remainder is cast into ingots. 


| 

The question arises whether it would not be possible under | 
certain circumstances to work the electric furnace economically | tion of Wave-meters for Radio-Telegraphy,”’ Professor G. W. O. 

| 

| 


in direct connection with the blast furnace or mixer, and thus 
dispense with the converter or the open-hearth furnace altogether. 
In the present state of the electric furnace the author is of 
opinion that such a step would be premature. 

In large metallurgical works cheap producer coal is generally 
available. In such cases gas firing is always a cheaper heating 
agent than the electric current, even when the latter is generated 
by blast furnace gas engines. 


well in a cheaper gas-fired furnace. 
and electric power very cheap, say, at 0.07 of a 
kilowatt-hour, the question must still be answered in the nega- 
tive. 

The author is of opinion that the conversion of pig iron by 
electric means may economically be performed in a heated 
mixer or tilting open-hearth furnace. 


But even if coal is expensive 


furnace or from a hot mixer it is a well-known disadvantage 
that the whole bath must be kept unnecessarily hot for a long 


time after adding the cold slag additions before an energetic | 


reaction can take place between the metal and the still unfused 
slag. The slag additions might, however, with advantage be 
melted in a separate furnace, and for this purpose the electric 
furnace, and particularly the combined are resistance furnace, 
is better suited than any other because of the high temperature 
attainable and the high resistance of the charge. The fluid 
slag of the proper composition can then be charged direct on 
to the metal bath. The time of the refining process would be 
considerably shortened, while it is evident that the two molten 
masses can react more rapidly on each other. The reaction 
is also certain to be more complete than when the slag is charged 
eold. Under these conditions it may become possible to convert 
direct metal into mild steel in an electric furnace, assuming the 
electric energy is generated by means of blast furnace gas. 

The same method may also be used with advantage in com- 
bination with a heated mixer and a tilting open-hearth furnace. 
A third furnace—an arc resistance furnace—may be added with 
advantage. The working of these is explained by means of 
a drawing, which we do not reproduce. 

This method possesses many advantages. First, the phos- 
phorus contained in the pig iron, and valuable in the slag, is 
not lost. Secondly, all the iron in the slag is reduced, and the 
yield can thus be increased. Thirdly, very little or no worth- 
less slag need be produced, which saves the expense of transport 
to the waste heap. Lastly, the refining of the metal can be 
carried practically to perfection. 

For the melting down of ferro-alloys electric furnaces may 
also prove highly useful in large iron and steel works. For 
this purpose the are resistance furnace has special advantages. 
The West German Thomasphosphate Works have a method 
for melting down and working these ferro-alloys in which the 
material, such as ferro-manganese, is to some extent overheated, 
is kept molten for some time in a mixer under the one slag, 
and is overheated somewhat without loss of manganese through 
burning or evaporation. 

In a table accompanying the paper it is stated that the cost 
of heating ferro-manganese in a reverberatory furnace was 
4s. 2d. per ton, and that that of the present melting-down 
process in an electric furnace is 19s. ld. Another table shows 
that by saving 30 per cent. on the former annual consumption 
of 3300 tons of ferro-manganese, the gross saving amounts to 
£8208 15s. This is a considerable saving in less than one year, 
due to the introduction of the electric furnace. 

But even if the costs of current, ferro-manganese, and other 
items were such that there would be no net saving, it would, 
nevertheless, be of advantage to erect an electric furnace for 
the process. By the use of molten and somewhat overheated 
ferro-manganese important improvements are obtained in the 
quality of steel, and the working is facilitated. 

The melting down of ferro-manganese in an electric furnace, 
and its application all at once in the liquid state for the de- 
oxidation of basic steel charges, is an important metallurgical 
improvement on the Bessemer process. 

It is obvious that the same process may be applied to the 
basic open-hearth furnace or the Talbot process, when a large 
number of these furnaces is working continuously. The 
saving in ferro-manganese will probably be as great in these 
cases, and an improvement in the quality of steel would result. 
fhe new method would also prove of great advantage in cases 
where reduction must take place in the ladle, as in the Talbot 
process. 

The author believes that steel alloys of tungsten, chromium, 
molybdenum, &c., as used for ordnance and armour plates, 
may with advantage be melted down in a small electric furnace 
and charged in a molten condition. This method ought also 
to be useful in the production of high silicon steels and high 
manganese steels. 

In conclusion, the author must not omit 
following applications of the electric furnace : 


to refer to the 


valuable steel alloys, such as turnings of nickel, chromium 
steels, tungsten steels, or high silicon steels. This waste cannot 


There is a great deal of waste at large tool steel works m| 


be melted down with advantage in an open-hearth furnace | mingham. 





if 110 volts is available—or on the circuit of an | 


| 
| 
| 


| of valuable ; ria 
| may absorb carbon from the crucible, and, being too open, it is 


The reducing slag and the oxygen 
of the open-hearth furnace gases would cause a great waste 
material. In a crucible furnace the material 
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not suitable for charging crucibles. The crucible furnace is also 
too expensive. 

In the electric furnace the material may be melted down 
under a neutral slag and in a neutral atmosphere, practically 
without any waste and without changing the chemical com- 
position of the charge. The electric furnace is also more suit- 
able for open material on account of the easy access and its 
greater capacity compared with the crucible. 
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has advanced at a greater speed than the requirements. 





Whether this is possible 


There is no object in performing | 
operations in an electric furnace which can be done sufficiently | 


penny per | 


When an open-hearth | 
furnace is charged with hot iron either direct from the blast | 
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MONDAY, MAY 13ru. 


Cotp SroraGe aNp Ice AssoctaTion.—Annual Dinner at 
the Hotel Cecil. 

Roya Socrery oF 
Howard Lecture. ‘‘ Heavy Oil Engines,” 
H. Riall Sankey, R.E. (retd.). 8 p.m. 

Tue INsTITUTION OF MECHANICAL ENGINEERS : 


Arts.—John-street, Adelphi, W.C. 
Lecture III., Captain 


GRADUATES 





AssociaTION.—Storey’s Gate, St. James’s Park, S.W. Discus- 
sion, “‘ Steam and Electricity for Railway Traction.” 8 p.m. 
TUESDAY, MAY 14ru. 
THe Raitway Crius.—92, Victoria-street, S.W. ‘* Notes 


| on the State Railways of Northern Italy,” Mr E. J. Miller. 
7.30 p.m. 

THE INSTITUTION OF 
Locat SEecTioqNn.—207, Bath-street, Glasgow. 
Meeting. 
Valley Electrical Power Company’s Area,” Mr. David A. Starr. 

MANCHESTER GEOLOGICAL AND MINING SoOcreETY.—Queen’s 
Chambers, 5, John Dalton-street, Manchester. Special Meeting. 


ELEcTRICAL ENGINEERS: SCOTTISH 


April 2nd, 1912. 3.45 p.m. Ordinary Meeting. ‘* Experiences 
on a Chinese Coalfield,” Mr. George 8S. Caldwell. The following 
paper will be open for discussion, ‘* The Microscopical Examina- 


Manufacture of Nitrates from the Atmosphere,” Mr. E. Kilburn 


Scott. 8 p.m. 
THURSDAY, MAY lé6rn. 
Royat Society or ArtTs.—John-street, Adelphi, W.C. 
“Indian Section: Indian Railways,’’ Mr. Neville Priestley. 


4.30 p.m. 

Tue Institution oF EtLecrricaL ENGINEERS.—Victoria 
Embankment, London, W.C. Annual General Meeting to 
receive and consider the Accounts for the year ended 3lst 
December, 1911, and the annual report of the Council, and to 
elect two auditors. 7.45 p.m. After this meeting the following 
paper will be read :—‘* Condensers in Series with Metal Filament 
Lamps,” Mr. A. W. Ashton. During the course of the evening 
a marble bust of the late Lord Kelvin, O.M., F.R.S., Past- 
president, will be presented to the Institution on behalf of 
Lady Kelvin. 





FRIDAY, MAY 17ru. 

Roya. LystiruTion oF GREAT Britrarn.—Albemarle-street, 
Piccadilly, W. ‘* High Frequency Currents,’’ Mr. W. Duddell, 
F.R.S. 9 p.m. 

JuNioR INSTITUTION OF ENGINEERS. 
S.W. ‘Storage Battery Engineering,’ Mr. G. C. Allingham. 
8 p.m. A visit will be paid to the Orchestrelle Company’s 
works at Hayes, Middlesex, on the same day at 3 p.m. 


SATURDAY, MAY 

Tue InstiruT1IoN oF LocomMoTIVE ENGINEERS.—St. Bride 

Institute, Bride-lane, Fleet-street, E.C. ‘* The Electrification 

on the London, Brighton and South Coast Railway,’’ Mr. M. F. 
Long. 6.45 p.m. 


WEDNESDAY, MAY 22np. 


INSTITUTION OF ELECTRICAL ENGINEERS: BIRMINGHAM LOCAL 
Section.—Annual General Meeting at the Grand Hotel, Bir- 
7 p.m. 





18TH. 


—39, Victoria-street, | 


Imperial College of Science, | 
version of Starch into Dextrin by X-rays,” Dr. H. A. Colwell and | 


“ Calibra- | 


3 p.m.: Leave | 


Annual General | 
** Power Generation and Distribution in the Clyde | 


Proposed Alteration of Rules, as advised by circular dated | 


tion of Coal, and its use in determining the Inflammable Con.- | 


stituents present therein,” Mr. James Lomax. 4 p.m. The | 
Council will meet on the same day at 3 p.m. 
WEDNESDAY, MAY 15ru. 
Roya. Society oF Arts.—John-street, Adelphi, W.C. ‘‘ The 


| and mechanical engineering. 


CATALOGUES. 





| Wearn’s Tram InpicaTor CoMPany, Limited, 119, Worcester. 
| street, Christchurch.—A booklet has been received from this 
firm containing particulars of a device to enable motormen or 
conductors from the inside of a tramway car to ascertain if 
the destination sign on the roof of the car is showing correctly, 

Tue -LuNE VALLEY ENGINEERING Company, Wheatfield. 
street, Lancaster.—This is an illustrated catalogue of high. 
pressure water-tube boilers, improved patented paraffin burners, 
liquid fuel tanks and fittings, high-speed launch engines—com. 
pound, triple-compound, and quadruple—steam motor launches, 
cruisers, yachts, and racers. 

TUKE AND BELL, Limited, 69, Leadenhall-street, London, 
E.C.—This is a well bound and extensive catalogue dealing 
with sewage treatment. It is divided into eight sections, 
which have reference to sewage distribution, lifts, ejectors, 
pumps, &c., flushing syphons, valves, penstocks, general iron. 
work, sanitary fittings, country house sewage purification and 
| drainage appliances. The catalogue constitutes a very credit- 
| able production. 
| BEeRLIN-ANHALTISCHE MascHINENBAU ACTIEN —_GESELL- 
| scHAFT, Dessau.—Three circulars issued by this firm of German 
| engineers have been received, Nos. 390 E, 411 E, and 419 F, 
No. 390 E contains a description and illustrations of the ‘* Ohne- 
| sorge ”’ power-equalising clutches, No. 411 E deals with the 
** Bamag ” belt shifters for cone pulleys, and No. 419 E describes 
the Dohmen-Leblane friction clutch. Mr. C. A. Matthews, of 
Grange-road, Chorlton-cum-Hardy, Manchester, is the agent 
for this firm for the North of England and Scotland. 

Bruce, PEEBLES AND Co., Edinburgh.—This firm has sent 

us a set of its catalogues, bound together in a suitable binder. 
The catalogues illustrate and describe the following machines : 
Alternating-current generators, alternating-current motors, 
continuous-current motors, and dynamos, turbo-alternators, 
and Peebles’ motor converters. There is also a very excellent 
booklet entitled ** Peebles’ Works and Manufactures.” This 
describes the works of the company, and gives views of the vari- 
ous shops. It also illustrates and describes the various classes 
of machines that are made in these works. The machines 
| described include motors, generators, turbine pumps, electric 
capstans, liquid starters, motor converters, traction motors, 
| motor generators, &e. The catalogues are admirably got up, 
and we are sure that they will prove of considerable interest 
to all who are connected with the electrical industry. 


THE IRON, COAL, AND GENERAL TRADES 
| OF BIRMINGHAM, WOLVERHAMPTON, AND 
| OTHER DISTRICTS. 


(From our own Correspondent.) 


| The Outlook. 

Tue outlook continues excellent from the point of 
| view of iron and steel manufacturers. Although raw materials 
are comparatively scarce and dear, there is a very brisk demand 
and prices are well sustained. It is anticipated that the summer 
will prove a more busy season than for several years past. 


Steel Very Active. 

There is an urgent demand for steel sections for engi- 
neering and other purposes, and the steel manufacturers can 
hardly turn the work out quickly enough to meet customers 
requirements. Alfred Hickman, Limited, of the Staffordshire 
Steel and Ingot Ironworks, Bilston, quote their steel as follows, 
per ton basis, at their works :—Rounds and squares, £7 10s.; 
| angles, £7 7s. 6d; tees, £7 15s.; flats, £7 12s. 6d.; channels, 
£7 12s. 6d.; girders, £7 5s.; plates, £7 15s. Large quantities 
of steel are being used up just now in this district in railway 
rolling stock construction, bridge and roofing work, and general 
The Patent Shaft and Axletree 
Company, Limited, of Wednesbury, quotes as follows :—Mild 
steel plates, fin. thick and upwards, £7 17s. 6d. per ton ; rounds, 
squares and flats, £7 10s.; mild steel angles, £7 7s. 6d.; channels, 
£7 12s. 6d.; tees, £7 15s.; all delivered in the district, m d less 
24 per cent. 








Large Demand for Finished Iron. 

The mills and forges are very busy, trying, in vain as 
yet, to overtake arrears. There is a particularly good call 
for superior iron for special engineering purposes. The Earl 
of Dudley’s Round Oak Works, Limited, Brierley Hill, quote 
as follows, on rails at Round Oak Works :—*‘ L.W.R.O. 
bars, £9 12s. 6d.; ditto best, £11; ditto best best, £12 10s.; 
best best best, £14 10s. They also quote “ H. B.” bars, £4; 
ditto best, £10; best best, £11; and best best best, £12. Gal- 
vanised sheets are at present in brisk inquiry, and the various 
makers are busy, but the effect of the coal strike is seen in the 
lessened shipments for April. The quantity of galvanised sheets 
exported during April was 21,104 tons, as compared with 
55,119 tons for the same period last year. The value of the 
shipments during the month was £272,039, as compared with 
£681,858 in 1911. For the four months of the year the value 
was £2,496,972, as compared with £2,669,914 for the same 
period last year. 


A Better Output of Pig Iron. 





The supply of pig iron is slightly better, but there 
remains still much room for improvement before an output 
adequate to the heavy demand is forthcoming. Coke also keeps 
scarce and dear. Pig iron values, both foundry and forge, are 
well maintained. South Staffordshire cinder forge is quoted 
57s. 6d.; part-mine, 62s.; best all-mine forge, 90s.; and cold 
blast, 120s. Demand is also brisk for Northampton sorts 
at 60s. to 62s., and for Derbyshire at 62s. to 63s. The roll 
founders have recently advanced their prices 10s. per ton on 
chilled rolls, and 5s. on grain rolls, and on all other iron and steel 
works castings. Fire-brick makers have put 5s. per ton on 
fire-bricks, this being the second recent declaration, and 10 per 
cent. on all other fire-clay goods. 
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NOTES FROM LANCASHIRE. 


(From our own Correspondents, ) 


MANCHESTER, Thursday, 


Pig Iron Still Quiet. 

THERE is still a quiet tone to note in this centre, 
and there is yet some uncertainty as to deliveries. There is, 
however, a much more settled feeling, and it is a significant fact 
that both in Scotland and in the Cleveland district the number 
of furnaces in blast shows a marked increase as compared with 
the previous week Quotations for pig iron continue steady. 
There was little change to note in either finished iron or steel. 
Copper tends in sellers’ favour, but English tin ingots were about 
¢2 per ton lower. Sheet lead unchanged. 





Quotations. 

Pig iron: Lincolnshire, No, 3 foundry, 61s.; Stafford- 
shire, 60s. 6d.; Derbyshire, 62s. 6d. to 63s.; Middlesbrough, 
open brands, 62s. 6d. Scotch: Gartsherrie, 69s.; Glengarnock, 
67s. 6d. to 68s.; Summerlee, 69s.; Eglinton, 66s. 6d., delivered 
Manchester; West Coast hematite, 73s. f.o.t. Delivered 
Heysham: Gartsherrie, 67s.; Glengarnock, 65s. 6d. to 66s.; 
Surnmerlee, Eglinton, 64s. 6d. Delivered Preston : 
Gartsherrie, 68s.; Glengarnock, 66s. 6d. to 67s.; Summerlee, 
ti8s.: Eglinton, 65s. 6d. Finished iron: Bars, £7 15s. to £8; 
hoops, £7 17s. 6d.; sheets, £9. Steel: Bars, £7 10s. to £8; 
Lancashire hoops, £7 17s. 6d.; Staffordshire ditto, £7 17s. 6d.; 
sheets, £8 15s. to £9; boiler plates, £8 15s. to £9; plates for 
tank, girder, and bridge work, £8 to £8 5s.; English billets, 
£5 lds. to £6; foreign ditto, nominal; cold drawn steel, £10 
to £10 10s. Copper: Sheets, £68 ; tough ingot, £75 to £75 10s.; 
best slected, £75 5s. to £75 15s. per ton; copper tubes, 104d.; 
brass tubes, 8}d.; condenser, 9$d.; brazed brass tubes, 9}d. 
to 10d.; rolled brass, 8d.; brass wire, 8d. to 84d.; brass turning 
rods, 8d. to 84d.; yellow metal, 7d. to 74d. per lb. Sheet lead, 
£20 5s. per ton. English tin ingots, £214 per ton. Aluminium, 
£70 per ton. 





67s.; 


The Lancashire Coal Trade. 
The attendance on the Coal Exchange on Tuesday was 
a fair average one, but so far as prices were concerned these 
were somewhat variable. The demand for household fuel 
was very poor, but slack and engine fuel showed fair movement, 
and prices were on the up grade. The tone in the shipping 
trade was also very good. 


Chester Hydro-Electric Power Scheme. 

The Local Government Board will hold an inquiry 
next week into the application of the Chester City Council for 
powers to borrow a sum of about £15,000 for the carrying out 
of the above scheme. I understand that a plant of larger 
capacity than was formerly planned is now in contemplation. 


Workshops Extensions. 

On Monday last I had an opportunity of inspecting 
the extensions which have recently been made at the works of 
the Sandycroft Foundry Company, near Chester. Owing to 
the developments which have taken place in the electrical 
manufacturing portion of the business a new winding shop has 
been provided, This is on the ground floor, and is 150ft. long 
by 50ft. wide, with glazed roof and overhead runway. The 
ottices are also undergoing considerable enlargement to accom- 
modate the increased staff. A large amount of work is at 
present in progress, including a 5000 horse-power steam winding 
engine with Gott’s gear to prevent overwinding, a sectionalised 
stamp mill for South America, an order for a number of Cascade 
electric motors varying from 25 brake horse-power to 160 brake 
horse-power for British Columbia, a 400 horse-power three- 
speed fan motor, and several large electric winders with two- 
speed Cascade motors. 





Rolling Mill Engines. 

The works of Galloways Limited, Manchester, are at 
present well occupied with orders. At Knott Mill the chief 
work in hand comprises the equipment of three powerful engines 
with the firm’s new single-lever control mechanism. A large | 
two-crank high-pressure non-condensing rolling mill engine and | 
a double tandem compound condensing engine with 42in. and | 
64in. cylinders and 5ft. stroke are now being built. The Gallo- 
way single-lever gear was briefly described in THE ENGINEER 
of March 17th, 1911, and aims at providing automatic throttle 
valve control, slow turning on light load with late cut-off, and 
the possibility of prompt application of the full torque of the 
engine when required. Economy is effected by using the steam 
more expansively than is customary, and it is possible to stop | 
or reverse suddenly if desired. I had an opportunity of witness- 
ing the operation of this new gear on one of the engines in the | 
shop this week, and was able to appreciate the facility of control 
which the makers are aiming at. This firm has also on order | 
two large pumping engine installations, besides a pumping | 
engine with cylinders 22}in., 35in., and 55in. diameter by 
4it. stroke, complete engine-house, boiler-house, and pump- 
house equipment. 


Memorial to the Titanic’s Engineers. 

Steps are being taken to raise funds to erect in Liver- 
pool a memorial to the engine-room staff who perished in the 
Titanic. The committee includes all the superintendent engi- 
neers of the great steamship lines of Liverpool, together with 
representatives of other branches of the engineering profession 
and of the University. The president of the acting committee 
is Mr, Arthur J. Maginnis, 28, Chapel-street, Liverpool, and the 
hon. secretary Mr. G. Nelson, 10, Drury-lane, Liverpool. 


Barrow-1n-FurnNess, Thursday. 


Hematites. 

There is again a busy state of affairs in the hematite 
pig iron trade, but the output of iron is not yet so large as it was 
before the strike, for the reason that supplies of coke from the 
East Coast are not coming to hand so quickly as is desired. 
Additional furnaces will soon be in blast, and it is expected that 
the whole trade will soon be more briskly employed than has 
been the case for a long time. There is a fuller demand for iron 
from all sources. Locally steel makers’ requirements will be 
large, for additional departments are at work and the inquiry | 
from outside the district is increasing. Prices are firm with 
makers quoting 72s. per ton net f.o.b. for parcels of mixed num- 
bers of Bessemer iron. Some business has been done in warrant 
iron this week. The current price is 69s. 74d. per ton net cash. | 
The stores of warrant iron have been further decreased and | 
represent about 43,000 tons. 


Iron Ore. 

The iron ore trade is busy all through the district. 
Raisers are experiencing a good all-round demand for ore, and 
shipments are again steady to Scotch ports. Prices are firm 
with good average sorts quoted at 15s. to 18s. 6d., and the best 
ores run up as high as 24s, per ton net at mines. Spanish ores 
are quoted up to 21s. 6d. per ton for the best sorts delivered, but 
the imports have lately been quiet. The Barrow Steel Company 
has tapped a new supply of ore near Furness Abbey, not far 
from its old Yarlside working. After Yarlside was closed down 
the railway lines were taken up, but now they have had to be 
laid down again and extended to the new pit. New finds of 
ore would be welcome to smelters hereabouts. Attention is 


also being given to the old Dalton mines, where ore is still 
believed to exist. 





| supplies of slacks are not likely to increase, so that prices should 
| show some recovery later on, especially as the demand from the 


| time to come. 


| ruling a year ago, and in view of the fact that advances up to 


| in Derbyshire and Lincolnshire, there is little or no fresh business. 
| to get on with deliveries, and have little to spare for open 


| lots at the prices quoted by those who have iron to sell. 


| tremely busy both in hire work and supply. 


| soft basic billets, but it is believed that £5 15s. would be accepted 


| Acid billets remain unaltered at £7 5s. to £7 10s. for Bessemer, 


Steel. 

In the steel trade there is a considerable amount of 
industrial life. At the Barrow Steel Works the plate mill was 
put into operation last week, and now one of the rail mills is 
working, and there is every prospect of additional departments 
going on next week. Some satisfactory orders are in hand for 
rails, plates, &c., and a very busy time is being looked forward to. 
The demand for steel sections is steady. Rails are at £5 17s. 6d. 
to £6 per ton for heavy sections. Not much is offering in light 
rails or heavy tramway sections, and prices are unchanged. For 
steel shipbuilding material there is a good all-round demand. 
Ship-plates are at £7 17s. 6d. to £8 per ton, and boiler-plates are 
quoted at £8 5s. to £8 10s. per ton. ‘Tin bars are a fair trade at 
£5 7s. 6d. per ton. Hoops, billets, and steel bars represent fair 
trades. 


Shipbuilding and Engineering. 

These trades are very busy. The Japanese warship 
to be put in the water at Barrow on May 18th will be launched 
by Madame Koirke. 

Shipping. 
The shipping trade is a little busier, and is expected 


| to look up again now the rail mills and other steel departments 


at Barrow are in operation. 


Fuel. 

There is a good steady demand for coal. Supplies are 
now adequate and prices are about down to the normal. Coke 
is not coming to hand quite as fast as users would like, but this 
will improve very shortly. East Coast coke is quoted at 23s. 
to 25s. per ton delivered. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

THERE is no perceptible ease in the position of pig iron 
and other raw materials. Quotations are still regarded as pro- 
hibitive of fresh business, with the result that manufacturers of 
steel and finished iron are depending entirely upon contract 
deliveries. 
consumers are very short, and find no little difficulty in keeping 
their plant going. In some cases work has had to be suspended 
pending the arrival of pig iron. 
pected to continue for long, now that the blast furnaces in 
Lincolnshire and Derbyshire are practically all blowing again, 
but in the meantime a great deal of inconvenience is being caused. 
Makers are pressed for deliveries of finished steel. They are in 
arrears with orders, and the scarcity and dearness of raw 
materials are particularly unfortunate. Not only are the works 
unable to make the headway they had hoped, but operations 
are being rendered unprofitable. 


The Coal Trade. 


Owing to the heavy demand on contract account the 
steam coal market is very steady, with prices ruling from | 
2s. to 2s. 6d. per ton above contract rates fixed over last shipping | 
season. Collieries are quoting substantial advances on renewals 
of contracts, but at present buyers are inclined to hold off the 
market in the hope of being able to obtain better terms later on. 
Shipping demands are taking a good tonnage off the market 
outside contracts at current rates, which may be quoted 12s. 
to 13s. per ton at pits. As regards gas coal the pits are now 
rapidly getting abreast with contract deliveries. 


Slacks. 
There is a good supply of slacks, but the demand is 
well maintained, and with house coal pits working short time 


Lancashire district gives every promise of being heavy for some 


House Coal. 

Now that prices of house coal are on practically a 
normal level again, the local depot trade is much more active. 
Merchants are taking larger supplies under contract, with the 
exception of the London houses, which appear to be very quiet 
for the time of the year. Open market prices have apparently 
touched bottom, being now well within a shilling of the prices 


2s. 6d. per ton will be asked for contract renewals, collieries are 
not disposed to accept lower rates for any coal they have on 
offer now. Quotations :—Silkstone, lls. to 12s. 6d.; best 
Barnsley softs, 11s. 6d. to 12s. 6d.; seconds, 10s. 6d. to 11s. 6d., 
all per ton at pits. 


Pig Iron. 
Owing to the stiff prices quoted by pig iron makers 


Furnace owners who are well sold under contract are anxious 


market rates, whilst consumers will not buy accommodation 
Thus 
up to 59s. has been quoted for Derbyshire No 3. There is not 
likely to be much business until more normal conditions are 
reached. Deliveries show a good improvement compared with 
last week. 


Finished Iron. 


The Bar Iron Association held a meeting on Monday, 
but decided to make no further advance in prices. The demand 
for finished iron continues very keen, and consumers are ready 
to pay the full quoted rates. It was recognised, however, that 
the present level of pig iron is artificial, and that any attempt 
to exact higher prices for bar iron would tend to check trade. 


The Steel Trades. 

The rolling mills have again revised prices for hire 
work, reducing discounts by 1 per cent., as from May Ist, this 
being the second reduction of the same amount since March Ist. 
This decision is due to the rise in costs, due to dearer coal and 
other materials, as well as to the extra burden of the Insurance 
Act. The mills are behindhand with deliveries, and are ex- 
Makers are 
obtaining an advance of 10s. per ton on common steel. Billets 
are strongly quoted. Some makers are asking £6 for dead | 





by others, this being 10s. per ton more than the pre-strike figures. 


and £7 10s. to £8 for Siemens. Exports of cutlery last month 
show a recovery, as do also plate and plated wares. Theexport 
trade in lighter steel products continues remarkably good. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 
Ir cannot be said that the business in Cleveland pig 
iron this week is entirely satisfactory ; certainly it is not so 
favourable as it is reported to be in all other branches of the iron 


These show a further improvement this week, but | 


These conditions are not ex- | 





and steel industries. There does not appear to be any particular 
reason for the easing of prices, which seem to have been due to 
the operations of speculators in warrants. Almost everything 
favours the establishment of better prices, reports for most 
other iron trade centres at home and abroad are encouraging, 
shipments are improving, pig iron is very scarce in makers’ 
hands, the stock in the public warrant stores is being depleted 
at a great rate, and the prospects of increasing demand are 
excellent, yet the price of Cleveland pig iron warrants has 
dropped this week until as low a figure as 53s. 3d. per ton cash 
buyers was reported on Tuesday, a figure 1ld. per ton below 
the recent best, and the worst since the second weck in April. 
The operations of London houses are blamed for this slump 
in the face of almost everything that is favourable. The pro- 
duction of pig iron in this district is still considerably short of 
the normal, though nearly all the furnaces that were damped 
down because of the miners’ strike have once more resumed 
operations. But there has been considerable difficulty experi- 
enced in getting some of the furnaces to work well, and neither 
quantity nor quality turned out have been what makers expected. 
‘Lhey are considerably behind in the execution of their contracts. 
The difficulties in the working of the furnaces have in part been 
due to the short supplies and comparatively poor quality of the 
coke received. So much has this been the case that some of 
the furnaces which re-commenced have had to be put on slack 
blast. The quality cannot well be maintained in these circum- 
stances. Though Cleveland pig iron warrants were on Wednes- 
day at 53s. 4d. cash buyers, makers were not prepared to accept 
| less than 54s. per ton for prompt f.o.b. deliveries of No. 3 
Cleveland G.M.B. pig iron, but small lots were forthcoming 
from second hands at 53s. 9d. per ton. No. 1 was at 58s. 6id.; 
No. 4 foundry and No. 4 forge at 53s. 6d.; and mottled and white 
at 53s. The output of the lower qualities is not as great as 
might have been expected, and therefore they are not as much 
below No. 3 in price as they were last week. 





Hematite Pig Iron. 

The position of producers of East Coast hematite pig 
iron is certainly more favourable than is that of the makers 
of ordinary Cleveland pig iron, and they have been able to main- 
tain the rise in prices without any “ set-backs.”” Never were 
they so well off in regard to orders ; in fact, the demand is in 
excess of the present power of production, and there are orders 
still on the books which should have been executed before the 
strike. Consumers are very keen to buy iron for forward 
delivery, because they expect they will have to pay more the 
| longer they wait. The output is still somewhat restricted, 
| and must continue so until coke is in adequate supply. The 
| prospects for the remainder of this year are exceedingly encourag 
ing, for every industry that consumes hematite pig iron has 
contracts that will keep the works fully going for months to 
| come. Thus one cannot very well look for easier prices. For 
mixed numbers the general price for delivery over the next two 
or three months is 71s. per ton, but odd lots have been supplied 





second hands. 


Iron-making Materials. 
As during the miners’ strike the consumption of iron 


| 
| 
| for immediate delivery at 70s. 6d.; that, however, has been by 
| 
| 
| 
| 


| ore was almost at a standstill, and imports were kept up, makers 


of hematite pig iron have accumulated somewhat large stocks 
of foreign ore, and are buying very little at present. Some iron- 
masters did not take all the ore that was sent to them—they 
were protected by the strike clause—and at times lately there 
have been in the Tees between twenty and thirty ore-laden 
steamers waiting to be discharged, and some have had to wait 
weeks. It is probable that demands on demurrage account 
from the shipowners so treated may lead to actions at law ; 
there is no doubt the shipowners have been considerable losers 
through the detention of their steamers. The nominal price 
of Rubio ore delivered at Middlesbrough wharves is 21s. 6d. 
per ton, and ironmasters do not see their way to pay as much. 
There is a shortage in the supply of coke, and the price is firmer 
than it was last week. Contracts have been made this week 
for execution over the next three or six months at 20s. per ton, 
and even 21s. has been paid, but the general figure is 19s. per 
ton for medium qualities, delivered at Middlesbrough furnaces, 
and this is 2s. per ton more than the figure which ruled in Febru- 
ary just prior to the commencement of the miners’ strike. 


Stock Return. 


The most remarkable feature of the pig iron market 
is the extraordinary depletion of the stock of Cleveland pig 
iron in Connal’s stores. Enough iron cannot be obtained from 
the makers, and there have to be heavy withdrawals from the 
stock in the public stores in consequence. This month the 
decrease is over 1900 tons per working day, and on 8th the quan- 
tity held was 380,737 tons, a decrease of 133,542 tons since the 
miners’ strike commenced, and of 220,736 tons since the recent 
maximum was reported. The reduction in stock is likely to 
continue heavy for some time yet. 


Manufactured Iron and Steel. 


All the works producing finished iron and steel are 
extremely busy. The demand is very pressing ; indeed, it is 
found impossible to satisfy all requirements. Never before 
have the manufacturers been so well off for orders, and the 
prospects are that they will have no cause of complaint this 
year, and many of them are already well situated in respect of 
1913. All prices are firmly maintained, and undoubtedly 
the tendency is upwards. Steel ship plates are strong at 
£7 15s., iron ship plates at £7 10s., steel ship angles at £7 7s. 6d., 
iron ship angles at £7 15s., iron ship rivets at £8 10s., packing 
iron and steel at £6, common iron bars at £7 15s., basic steel 
bars at £7 5s., Siemens steel bars at £8, steel joists at £6 17s. 6d., 
steel hoops at £7 5s., steel strip at £7 2s. 6d., steel sheets (singles) 
at £8, all less 2} per cent. f.0.t., except that shipbuilding material 
will be delivered free at any of the shipyards on the North- 
East Coast. Galvanised and corrugated steel sheets, 24 gauge, 
are at £12 5s. per ton, less 4 per cent. f.o.b. Heavy steel rails 
have been raised to at least £6 net per ton f.o.b., but some 
producers quote £6 2s. 6d., and even £6 5s. Cast iron railway 
chairs are at £3 15s. net f.o.b. 


Shipbuilding. 


Never were the shipbuilders in this district more 
amply supplied with orders than they are at present, and, having 
to pay more for materials and labour, they have had to put up 
their quotations for new tonnage, but that does not appear to 
check the demand for any kind of vessel, except, perhaps, 
tramp steamers, whose owners have been hard hit during the 
last two months because of the slump in rates of freight. The 
most noticeable feature of the trade is the extraordinary demand 
for oil tank steamers ; the scarcity of these is responsible for the 
large rise in the value of oil, quite four times as much has had 
to be paid for the conveyance as was ruling a year or two ago. 
The high freights have led to quite a rush of demand for oil- 
carrying vessels. The Anglo-Saxon Company has just ordered 
two oil tankers from Palmer’s Shipbuilding Company ; one ot 
the steamers will be fitted with Diesel oil engines. Ship re- 
pairers are very busy, as vessels which have been ijaid up are 
being got ready for sea as rapidly as possible now that rates 
of freight are on the move up again. The extension of ship 
repairing facilities is going on rapidly. A new dry dock is 
being constructed at North Shields for Smith’s Dock Company, 
and another at South Shields for J. Readhead and Sons, while at 
South Bank, on the Tees, Smith’s Dock Company is about to 
add another dry dock to its establishment. 
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Coal and Coke. 

The most noticeable feature of the coal trade the 
further fall in the price of bunker coals ; they have gone down 
with a run during the past few days, and shipowners will welcome 
the change, for they have had to pay extraordinarily high prices 
during the last two months, even up to 45s. per ton. This 
week ordinary Durham unscreened bunker* coals have been 
plentifully offered at 12s. to L2s. 3d. per ton f.o.b. Tyne Dock, 
whereas they had to pay lds. 6d. to 1ts. some eight or ten days 
Some sales are reported at even IIs. 6d. per ton, The 
Best. Durham gas coals 


s 


ago. 
supply is now in excess of requirements. 
are down to I 4s. 9d. f.0.b., and seconds at 13s. td., while Durham 
coking coals are down to 13s, 6d. for best and 12s. 6d. for coking 
smalls. Foundry coke is sold at from 20s. to 22s. td. f.o.b., 
and furnace coal is generally at 19s. delivered at Middlesbrough 
works, while gas coke is about 18s. per ton f.o.b. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Pig Iron Warrant Market. 

As Monday was a Scotch bank holiday, the iron 
market was closed. On the following day about 12,000 tons of 
Cleveland warrants were disposed of at a decline in prices. 
Che outputs of iron are now increasing, that there is less 
necessity for further reducing stocks. Buyers have not been 
so keen in pure hasing either for home use or shipment, and the 
conditions of the market have not yet attracted outside investors. 
Advices from America are fairly encouraging, and the Con- 
tinent is still absorbing its own iron to a comparatively full 
extent. But there is a growing feeling that iron prices have 
probably gone up to a point at which they are likely to impede 
the intlow of new business. Increasing deliveries of Cleveland 
iron are being made in Scotland, but imports are thrown into 
arrears by the strikes first of dock labourers and afterwards of 
colliers, that the ar are still considerably short of 
what they were a year ago. Since last report business has been 
done in Cleveland warrants between 54s. 3d and 53s. 9d. cash, 
54s. Sd. and 53s. 6d. one month, and 54s, l1}d. to 54s. Od. 
three months. Transactions have also taken place in Cleveland 
iron at 53s. 10$d. and 53s. 74d. tor delivery in seventeen days, 
and 53s. 34d, ten days. 
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Scotch Pig Iron Trade. 

Between twenty and thirty additional furnaces have 
been put in blast since last report in Scotland, and it is expected 
that the output will soon approximate what it was before the 
strike. Unless there should come a time of unusual pressure 
for delivery of iron—which at the moment is not anticipated- 
it is probable that the production may for some time be a little 
short of normal. as several of the furnaces are now undergoing 
reconstruction. There has been an increase in the shipments of 
Scotch pig iron, which are still, however, some 4700 tons less 
to date than they were a year ago. From England a somewhat 
better inquiry has also been experienced, but the trade in pig 
iron cannot described as unusually active. It notable 
that makers are in some cases quoting special brands consider- 
ably below the figures given by merchants. Quotations by the 
latter are in a number of instances 6d. higher than they were 
au week ago. Free at ship at Glasgow, merchants quote Monk- 
land, No. 1. td.: No. 3, 6ls.; Carnbroe, No. 1, 6d.; 
No. 3, 62s. 6d.; Langloan, No. 1, 69s.; No. 3, 64s.; Clyde and 
Calder, Nos. 1, 69s. 6d; Nos. 3, t4s. 6d.; Gartsherrie, No. 1, 
7Us.; No. 3, 65s.; 3 Summerlee, No. 1, 70s.; No. 3, Coltness, 
No. 1, 83s.; 3, 65s.; Eglinton, at Ardrossan or ‘Troon, 
No. 1, 63s.; No. 3, 62s.; Glengarnock, at Ardrossan, No. 1, 
tiYs.; No. 3, 64s.; Dalmellington, at Ayr, No. 1, 65s.; No. 3, 
63s.; Shotts. at Leith. No. 1, 70s.; No. 3, 65s.: Carron, at Grange- 
mouth, No. 3, 65s. td. per ton. The prices obtained for pig iron 
at the ironworks during February, March, and April show 
an advance which entitles the blast furnacemen to an increase 
of 5 per cent. in their wages during the next three months. 
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Hematite Pig Iron. 

There has been a moderate inquiry for Cumberland 
hematite warrants in Glasgow market this week, and business 
has been done at 70s. cash, f.o.b. Cumberland ports. ‘The con- 
sumption of Scotch hematite is on an increasing scale, but for 
the most part under contracts that were fixed some time ago. 
It does not appear that the higher prices quoted recently are 


| power vested in him by the new Act of Parliament, 





when the disastrous strike began—the shipment attained figures 
favourably comparable with those of corresponding periods. 
This has been brought about by the rapid increase in the pro- 
duction and the steps taken by the various railway and dock 
agents and companies to ensure rapid despatch. 


Underground Workmen's Wages. 

At Cardiff on Monday the District Board for the 
coal trade of South Wales and Monmouthshire held its eighth 
sitting for the purpose of discussing the minimum wage for 
underground workmen. Viscount St. Aldwyn, the independent 
chairman, presided. The meeting was a representative one of 
owners and workmen, and during the morning they had held 
separate meetings preparatory to submitting their arguments 
before the chairman in the afternoon. After several adjourn- 
ments, at which the case for the workmen was contested and 
the masters’ side upheld, Viscount St. Aldwyn exercised the 
and gave 
Wages to be 3s. a day, in addition 


his casting vote as follows : 
the present Conciliation 


to the current percentage fixed under 


Board. It is expected that this will work out in practice in 
South Wales at an average of about 4s. 6d. per day. Next 
week the chairman's decision will be finally submitted. The 
workmen are not favourably impressed by the result, but it is 


not considered probable that any action will arise after the 


matter has been duly considered, Mr. Brace conducted the | 
inquiry from the men’s side. 
Present State of Trade. 
On Wednesday steam coal conditions were again 


depressed, and the weakness shown in the market on the previous 
day still further exhibited. Buyers continued to show a waiting 
policy, and though inquiries were tolerably numerous, trans- 
actions were few. Sufficient steamers were in dock to keep the 
tips well employed for several days, but the tonnage offered 
was not in the desired bulk to meet the requirements of shippers 
for loading after this week. During the day there was a good deal 
of competition, and a further advance in freight, which was not 
without a depressing influence on coals. — It was diflieult to secure 
over 20s. for best Admiralties, although some merchants con- 
tinued to name 20s. 6d., or even more. A section of merchants 
still holds that with foreign depé6ts bare of stock, and other 


customers in need of supplies, buying cannot be postponed 
very long. Closing prices as follows :—Best steam large, 
19s. 6d. to 20s. 6d.; best seconds, 19s. to 19s. tid.; seconds, 
18s. 3d. to 18s. 9d.; ordinaries, 17s. 6d. to 18s.; best 
drys, 19s. to 20s.; ordinary drys, 17s. 6d. to 18s.; best bunker 
smalls, lls. 6d. to 12s.; best ordinaries, Ils. to lls. 6d.; cargo 
smalls, 10s. to 10s. td.; inferiors, 9s. 3d. to 9s. 9d.; best Mon- 
mouthshire black vein, large, 18s. 3d. to 18s. 9d.; ordinary 
Western Valleys, 17s. 9d. to 18s. 3d.; best Eastern, 17s. to 
17s. 6d.; seconds, lés. to IL7s. Bituminous coal: Best 
household, 19s. to 20s.; good household, 17s. 6d. to 18s, td.; 
No. 3 Rhondda, large, 19s. to 19s. 6d.; small, 12s. to 13s.; 
No. 2 Rhondda, large, I6s. to 16s. Gd.; through, 13s. to 14s.; 
No. 2 smalls, 10s. 6d. to Lis. Patent fuel, 19s. to 20s. Pitwood, 
20s. Hd. to 2Is. 3d. 


Newport (Mon.). 


| The uniform policy pursued at the Welsh ports — that 
lof holding off -is again accountable for lessened totals, but, 
thanks to a brisk trade, the week did not show it, and over 


100,000 tons were despatched, and 18,039) tons Coustwise 
It is considered that Newport has not escaped the losses incurred 
through the strikes, and in some degree has suffered by losing old 
customers. America has benetited at the expense of Monmouth- 
shire, and secured railway bookings of 90,000 tons. Latest : 


Weak conditions were again in evidence for all descriptions of 


| 





| 
| 
| 
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engines and the American Works 30. The Canadian engines 
will be built at the Montreal Locomotive Works. The present 
inquiries for cars cover 40,000, of which the Harriman lines yj} 
take 10,000, the Sea Board Air Line 1250, and the Can: dian 
Pacific and the Atchison Road will take a large number, ‘he 
shipbuilding companies are making inquiries for sutticiens 
material to construct several large ships ; the Texas Oil Cory); uny 
has closed a contract for a tank steamer which will require 
between 5000 and 6000 tons of plates. There is an inquiry in 
the market for 40,000 tons of pipe for an extensive pipe line, 
The agricultural implement makers have closed a contract {\; 

250,000 tons of steel, Stocks of pig iron at both northern aud 
southern furnaces are steadily disappearing, and apparen ly 
foundation is being laid for higher prices. Copper has advanced 
closely to 16 cents for casting, and ts selling at 16.124 for electro 
lytic for June delivery. Monthly production is put at a nyini 
mum of 125,000,000 Ib. The tin market is strong. 


PERSONAL AND BUSIN 





S ANNOUNCEMENTS, 


Loverip@r Limirep, of Cardiff, inform us that they hay 
appointed as their — for Glasgow and the West of Seothand 
H. M. Lang and Co., 342, Argyle-street, Glasgow. 

Mr. H. Munzine advises us that he has removed to pyeow 
works at #0 to 96, Union-street, Southwark, S.E., whieh havo 
been specially built for him, and fitted with up-to-date impro 
ments. 


THE periodic lectures on practical and theoretical concreie 
engineering have been resumed at the Cambridge Universiry 
engineering laboratories, the lecturer being Mr. A. CC. Day 


of the Saxon Cement Company, Cambridge. 





Messrs. Wiiitam Fox and F. W. la Trobe Bateman, of 5 
Victoria-street, Westminster, S.W., inform us that they ha 
taken into partnership Mr. J. R. Fox, A.M. Inst. CLB.. son oi 





Mr. William Fox, who has been their assistant for several year 
Mr. V. Zinuier, for seven years manager of the Public: 
Department of Messrs. Siemens Brothers and Co., Limited 
has been appointed manager of Messrs. Ozonair Limited, 45, 
Victoria-street, Westminster, London, S.W., in suecession to 
Mr. R. Borlase Matthews, Wh. mx: M.L.E. E.. who is jolnir 
the General Electric Company, Limited, 67, Queen Vietoria 

street, eC. 
ENGINEERING AND Arc Lamps, Limited (late The Gilb« 


Are Lamp Company, Limited), informs us that its Chingford 
works being inadequate to cope with the demand for * Beacon 
flame lamps and other specialities, its St. Albans works hu 
been extended and further equipped. ‘The manufacture 61 
Gilbert and Davy lamps will now be carried on solely at thi 
‘t. Albans works, and all communications should be addressed 
there. 





Boarp FoR Mixntina Examinations. In pursuance oft! 
provisions of Seetion 8 (1) of the Coal Mines Act, 191t, tl 
Home Secretary has appointed the following persons to |, 
members of the Board for Mining Examinations :-—Mr. Frank 
Brain, Mr. John Gemmell, Mr. Samuel Hare, Mr. A. H. Leeet 

| Mr. G. Alfred Lewis, and Mr. Evan Williams, as representative 
of owners or agents of mines or managers of mines or minin 
engineers; the Right Hon. Charles Fenwiek, Mr. Enoch 
Edwards, Mr. J. G. Hancock, Mr. Thomas Richards, M: 


| 


| 
| 


Stephen Walsh, and Mr. Robert Smillie, 


as sig. Ce teem ot 
Pa 





| workmen employed in mines; Mr. R. / tedmayne (Hi 
Majesty’s Chief Inspector of Mines), Dr. Ww. Atkinson (Hi 

| Majesty s Divisional Inspector of Mines for a South Wak 
district), Mr. W. Walker (His Majesty’s Divisional Inspector ot 
Mines for Seotland), Dr. J. 8S. Haldane F.R.S., and Professor 
S. Herbert Cox, as persons eminent in) mining and seientit 


| knowledge. 


Monmouthshire steam. This was due in greater part to the 
unfavourable tonnage position and bearing tactics, which 
were practised very extensively. Latest prices :— Steam coal : | 
Best Newport black vein, large, I8s. to 18s. 6d.; Western 
Valleys, 17s. 6d. to 18s.; Eastern Valleys, Its. 9d. to 17s. 3d.; 
other sorts, Its. 3d. to I6s. 4d.; best smalls, 10s, td. to I1s.; 
seconds, 10s. to 10s. 6d.; inferiors, 9s. td. to 10s. Bituminous : | 
Best house, 18s. 6d. to 195.; seconds, Its. td. to 17s. td. Patent 
fuel, 19s. to 19s. Gd. Pitwood, 20s, 9d. to 21s. 3d. 
Swansea Valley. 
The settlement of the dispute at the Firdonkirk 


Collieries has brought about the tranquilix sation of the district 
with the solitary exception of the Samlet Colliery. All the pits 
at work, and every furnace producing to its utmost 

No alteration to report in general condition of the 


are how 
capacity. 


| who during the evening presented premiums to Messrs, 


CROMPTON AND Co., Limrrep.— The Are Works Engineering 
Society held its fifth annual conversazione on Friday, May 3rd 
The entertainment took place in the Are Works Clib House, 
Writtle-road, Chelmsford, and there was a large attendance ot 
members and their friends. In the unavoidable 
Col. Crompton, the chair was taken by” Mr. A. 


absence 
3, Hodson, 
Edward 


Messt 


Hughes and F. H. Foxlee, who as apprentices at 


| Crompton and Co. had contributed the best papers to the Society 


| 
} 
j 


yet very generally paid. For delivery at West of Scotland ; anthracite coal market. Weak undertone; Swansea Valley 
steel works 75s. is named ; but it is doubtful if this figure can be | large in poor demand, value for immediate delivery ; red vein 
obtained except in special circumstances. It is believed that | large depressed ; machine-made holding their own;  rubbly 
the upward movement in prices has checked fresh business,| culm firm; duff shade easier; not an active demand for 
but the current orders are keeping the trade fully oceupied | steam. Following are approximate prices :——Anthracite coal : 
at present. Best malting, large, 23s. 6d. to 25s. net ; seconds, 20s. tid. to 22s 
le net ; big vein, I6s. to 18s., less 3 24; red vein, 13s. to 15s., less 24 ; 
Finished Iron and Steel. machine-made cobbles, 23s. 6d. to 24s. net; Paris nuts, 24s. t 
Machinery in the steel trade is now well employed. | 26s, 6d.; French nuts, 24s. 6d. to 26s. 6d. net; German nuts, 
The demand for shipbuilding steel ix very active, and current | 24s. to 26s. 6d. net; beans, 23s. to 24s.; machine-made large 
eontracts will tax the resources of makers for a considerable | peas, I4s. 6d. to 15s. net; rubbly culm, 8s, 6d. to 9s. 3d., less 
time. Inquiries for general structural material are reported | 2s, 3d.; duff, 3s. 6d. to 5s. net. Steam coal; Best large, 18s. 6d. | 
to be encouraging. Export business promises fairly well, but | to 21s.; seconds, 17s. to 17s. 6d., less 24; bunkers, 14s. to 15s. 6d. , 
there is, at the same time, some hesitation on the part of buyers | Jess 24; small, 10s. to 13s. Bituminous coal: No. 3 Rhondda, 
to concede the high prices now quoted. It is pointed out by | 21s. 6d. to 23s., less ; through, 18s. to 19s, 6d., less 24; small, 


sellers that advances in England are still continuing, and that 
further increases are not unlikely to be made in Scotland. 
Steel angles are quoted £7 5s.; ship plates, £7 15s.; bars, £8; 
and boiler plates, £8 6d.; all subject to the usual 5 per cent. 
diseount for delivery in the Clyde district. The finished iron 
trade is busy, and quotations are on the basis’of £7 7s. td. per ton 
less the usual discounts. 


for crown bars, 


The Coal Trade. 

A large business has been done in coal shipments 
at. Scotch ports, and the clearances at Glasgow are much above 
the average, foreign exports being heavier than usual. The 
aggregate shipments from Scotch ports in the past week made 
up the record figure of 422,102 tons, being 41,996 tons greater 
than in the preceding week and 70,326 tons more than the 
quantity dispatched in the corresponding week of I911. It 
is hardly to be anticipated that such large shipments will be 
long maintained, as they are undoubtedly due to some extent 
to the loading of many vessels that had been waiting for cargoes. 
Loading has been facilitated by heavy outputs at the collieries, 
and by prompt transit on the railways. 
in has also favoured shippers. The f.o.b. prices at 
(jlasgow are for house coal, lls. 3d. to Ils. 9d.; steam coal, 
IIs. 6d. to, 12s.; splint, 12s. to 13s.; washed treble nuts, 12s. 
to 12s. Gd.; doubles, IIs. to Ils. 6d.; and singles, 10s. 6d. to 
Ils. per ton. The inland household demand is good for the 


prices 


season, and the manufacturing consumption has increased 
considerably, prices in each case having an easier tendency 


owing to very full supplies. 


WALES AND ADJOINING COUNTIES 
(From our own Correspondent.) 
Last Week’s Coal Trade, Cardiff. 


Last week gave satisfactory evidence that the long 
the trade 


eries of difficulties was coming to an end, and that 
may reasonably look for better conditions in future. It was 
remarked that for the first time since February—the time 


The substantial decline 





14s. to 16s., less 24; patent fuel, 20s. to 22s., less 24. 


Iron and Steel. 
There was full expectation that a start would be made 
at Dowlais last week, but the intention was not carried out, and 
the blast furnaces were not lit. Latest quotations :—-Pig iron : 














Hematite mixed numbers, 69s. 74d. cash, 69s. 11d. month ; 
Scotch, 59s. Id. month, 53s. 64d. month; Welsh hematite, 
76s. 6d. to 77s. td. ©.1. East Coast hematite, 7s. to 77s. ¢.i.f. 
West Coast hematite, 77s. 6d. to 78s. 6d. ¢.i.f. Siemetris steel 
bars, £5 12s. to £5 15s.; Bessemer, £5 10s.; Rubio ore, 20s, ¢d. 
to 21s. 
Tin-plates. 
Inquiry is well maintained and prices are firm. Ordi- 
nary sheets, 14s. 6d. to 14s. 9d.;  ternes, 205.;  C.A. roofing, 
£9 10s. per ton; big sheets for galvanising, £9 10s.; page 
| black plates, £11 to £11 5s.; galvanised sheets, 24 g., £12 5s, to 

£12 10s. Block tin, £200 10s. cash, £204 15s. three ethane Neng 
| Copper, £69 cash, £69 13s. 9d. three months. Lead: English, 

oe per ton ; Spanish, £16 10s.; spelter, £25 10s. per ton. Silver, 

27} id. per ounce. 

AMERICAN NOTES 
(From our own Correspondent.) 
New York, May Ist. 





AMONG the pending orders for steel rails are one for several 
thousand tons for South Africa, which the Bethlehem Steel Com- 
pany expect to secure, one for 50,000 tons for the Harriman 
lines, one for 100,000 tons for Canadian roads, of which probably 
60,000 tons will be placed in mills in this side of the line, and one 
from Australia for 135,000 tons, a portion of which is expe>ted 
to come to the States, the weight of the rails being 60 Ib. and 
80 Ib. per section. Inquiries from the same source involve 
10,000 tons of fish-plates. Among recent locomotive orders 
was one for 63 engines for the Union Pacific, one for 25 engines 
for the Canadian Pacific, and one for 25 engines for the Sea Board 
Air Line. ‘The Baldwins will make 33 of the Union Pacific 
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al 


during the last session. As usual, in addition to 
programme, an opportunity was given tor the examination 
various experiments and scientific exhibits which were provided 
in the building. Among these were the * Telewriter,”’ which wa 
lent by the National Telewriter Company, and high-tension 
apparatus lent by the firm of Harry W.Cox. In addition to this « 

Crompton-projector ’’ was shown in operation, and a numbe: 
of other minor experiments were on exhibition. The evenin 
was @& success in every way. 

are 
ordi 


THe InsrireTion or Civin ENGINEERS. Member 
informed that, in order to minimise interference with the 
nary work of the Institution until the new building is ready for 
occupation, the Council has found it’ desirable proceed 
in the early part of the recess with the removal of the content 
| of the present building and the internal fixtures and structural 
fittings which are, under agreement, to be used in the new house 
Provision is being made to store the library in a portion of the 
lower ground floor pending the construction of the new building. 
and it is expected that certain of the rooms will be ready to: 
occupation by the end of the year, so that the library book 
may be then rendered available and the reading-room reopened. 
It is hoped that the new house may be thus brought into partial 
use in the early part of 1913, and completed for occupation some 
months later. ‘Temporary offices have been taken at No. 12, 
Dartmouth-street, S.W., for the accommodation of the staf! 
and the meetings of the Council and its committees, and corre 
spondence should be directed to that address. 





to 


THe CHANNEL Ferry.—The project for connecting England 
and France by a ferry steamer is again to the fore, and _ it 
would appear that the prospects are brighter than before. The 
proposition is to run the ferry between Newhaven and Dieppe. 
and the London and Brighton Railway Company has been in 
conference with the Chemin de Fer de Quest. on the subject. 
The conference was of a private nature, but Mr. Forbes i 
reported to have said, ‘The project looks interesting. ‘The 
first thing to be done is to obtain concessions from the French 
Government for the necessary work to be carried out on the 
French side. This work is of an important character, and 
before the scheme can take conercte shape, the concessions to 
make its performance possible will have to be secured.’ It 
remains, however, to be seen whether the London and Brighton 
Company will be more successful than the Channel Ferry Com- 
pany, which endeavoured a few years ago to induce the South- 
Kastern and Chatham Company and the Chemin de Fer du 
Nord to take up a scheme it proposed. At that time the 
obstacle was Calais Harbour, which it was felt could not 
accommodate larger boats than those at present use it, and the 
great expense that would be involved in making the necessary 
extensions andalterations. In a great measure the same argu- 
inent applies in the present case, and unless there very 
hearty co-operation on the French side the scheme must again 
fall through. It is regarded as significant that on Tuesday last 
the French Minister of Public Works presided at a dinner 
given in honour of the London and Brighton Railway at which 
Lord Bessborough represented the railway. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 
THE most important event of the week has been the 
ization of the Steel Convention for a further period of five 
The upward movement which has been noticeable for 
time past is now expected to increase and to extend on 


profor 
years. 


ome : : 
those branches hitherto rather neglected. Numerous orders of 
weight were secured, inland and foreign customers coming 
forward freely with their purchases, and activity as well as 


demand will be strong for this and even the next quarter, for- 
ward contracts being plentiful. The condition of prices natur- 
ally is firm with an upward tendency. The Bar Merchants’ 
Union of the Cologne district decided on the 2nd inst. upon an 


immediate rise of M. 5 p.t. for bonifications. 


Silesia. 

From the iron and steel market of Silesia very good 
accounts are also given, the various establishments being fully 
oecupied, while prospects are bright, plenty of forward orders 
having come in during this and the past week. The building 
trades are reported to remain briskly engaged, and the plate 
and girder mills have continued strongly employed in conse- 
quence. An all-round stiffening in prices has been recently felt. 

The German Coal Market. 

Animated demand is reported to exist for engine coal, 
which is being sold largely both for inland and foreign con- 
umption ; in many cases demand has been higher than output, 
and the firmness in prices already felt in the past has naturally 
increased, Moderate sales are reported of house fuel. 

Austria-Hungary. 

The steady trade of the previous weeks has been well 
maintained. Deliveries are a trifle more extensive, but there 
is still room for improvement, also rates, though pretty stiff, 
do not yield much profit. Firmness, however, could be noticed 
with regard to quotations, and as the outlook is good in nearly 
all branches, the present steady condition will probably last 
throughout the summer. March deliveries this year showed 
improvement as compared with those of 1911, especially in bars, 
virders, and heavy plates, whereas in rails the improvement i 
hardiy worth speaking of. For bars and girders the increase 
was 30 per cent., and for plates 40 per cent., when compared 
with deliveries in March last year. Coalowners are doing a 
atisfactory business at present, both in Bohemia and in the 
\ustro-Hungarian coal districts. The ironworks and railway 
companies have been piacing orders freely, and the tone of the 
coal market is very stiff 


Brisk Trade in France. 

For some time past the business in iron and steel has 
heen most satisfactory and generally improving. Pig iron is 
trongly called for, and stocks have been small in the principal 
branches. A very animated tone continues in semi-finished 
teel, and sales have been extensive during this week and the 
last; in a number of cases supplies were far behind require- 
ments, especially as regards basic, and this has been the cause 
of several works building steel furnaces, and the rise in the output 
of steel will, therefore, be very marked this year. In the north 
and in the east of France several Martin furnaces are in course 
of erection. Finished iron is in rising and very animated 
request. When coal was scarce consumers of finished iron were 
anxious to fill their stores, and willingly paid higher prices to 
ecure immediate delivery. Prices for bars consequently were 
teadily advanced, and they have remained pretty high since 
then. In the North and East districts iron bars realise 175f. 
to 190f. p.t., and bars in basic 180f. to 195f. p.t., according to 
the term of delivery ; cheaper rates can only be accepted where 
a nine to twelve months’ term of delivery is in question. In the 
\rdennes and in the Champagne prices are 175f. to 185f., and 
190f. to 195f. p.t., while on the Paris market 190f. to 200f. p.t. 
is quoted for iron bars, and 195f. to 210f. p.t. for steel bars ; 
special sorts always realise 5f. to LOf. p.t. more. A strong 
inquiry was experienced for girders, as stocks were unusually 
mall during the winter, and prices were accordingly raised 
quite early in the spring, and have been very firmly maintained 
ever since. Average quotation is 210f. p.t., the Paris office for 
~ale of girders having raised quotations 5f. p.t. during the last 
week or two. 


Iron and Steel in Belgium. 

There is good and regular employment reported in all 
the various departments of the iron industry ; both crude iron 
and manufactured iron and steel have shown increasing life, 
while the tone of the market continues firm and healthy as before. 
Material changes have not appeared in quotations. 





LAUNCHES AND TRIAL TRIPS. 


STANDISH HALL, single-deck vessel; built by William Dox- 
ford and Sons, Limited; to the order of Messrs. Ed. Nicholl 
and Co., of Cardiff; dimensions, 36]lft. by 50%ft. by 28ft.; 
to carry 7000 tons on moderate draught ; engines constructed 
hy William Doxford and Sons, Limited ; launch, April 19th. 


KANGEAN, steamer: built by Northumberland Shipbuilding 
Company, Limited ; to the order of! Stoomvaart Mastschappiz, 
Nederland, of Amsterdam ; dimensions, 445ft. by 554ft. by 
37 $ft.; to carry 8700 tons cargo and pilgrims from Java to 
Mecca ; engines, triple-expansion, 27}in., 46Jin., 80in. by 54in. 
stroke, pressure 215 Ib., indicated horse-power about 4150; 
constructed by North-Eastern Marine Engineering Company, 
Limited, of Wallsend ; speed of 13 knots was obtained ; trial 
irip, Saturday, April 20th. 


MARGUERITE, steamship cargo boat; built by William 
(ray and Co., Limited, West Hartlepool ; to the order of 
Lysberg and Co., Cardiff and Paris; dimensions, 335ft. by 
‘7Mft. by 25ft. 74in.; engines, 25in., 40in., 65in by 42in. stroke ; 
constructed by Central Marine Engine Works, West Hartlepool ; 
on the measured mile for four hours an average speed of 114 knots 
Was obtained ; trial trip, April 30th. 


SHWEDAGON, steel screw tank steamer; built by Sir W. G. 
\rmstrong, Whitworth and Co., Limited, Walker Shipyard ; to 
the order of Steel Brothers and Co., Limited, of London, 
on behalf of the Indo-Burmah Petroleum Company, Limited, 
of Rangoon: dimensions, 312ft. by 44ft. by 3lft.; to carry 
4600 tons on draught of 22ft. 6in; engines, triple-expansion, 
19in., 3lin., and 5lin. by 36in. stroke, pressure 180 lb. per square 
inch ; constructed by Wallsend Slipway and Engineering Com- 
pany, Limited ; launch, recently. 


C1io; built by Sir W. G. Armstrong, Whitworth and Co., 
Limited ; to the order of Messrs. H. E. Moss and Co., of Liver- 
pool, and transferred to Deutsch Amerikanische Petroleum 
Company ; dimensions, 408ft. by 51}ft. by 30}ft.; to carry 
7500 tons ; engines, quadruple-expansion, 23in., 32}in., 47in., 
68in. by 42in. stroke, pressure 220 1b. per square inch; con- 
structed by North-Eastern Marine Engineering Company. 
Limited, Wallsend-on-Tyne ; a speed of 114 knots was obtained 
on a trial of six hours’ duration ; trip, recently. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator és printed in italics. 
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| by varying the size or formation of the spray nozzle D. ‘Thi 
| is formed in a removable plug so as to permit of the desired 
| change being readily effected. The valve may also be adjusted 
| by varying the relative times at which the air and liquid passage 


When the abridgment is not illustrated the Specification is without | 


drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 


two months of the date given at the end of the abridgment, give notice at 


the Patent-ofice of oppesition to the grant of the Patent. 


STEAM GENERATORS. 


19,383. August 30th, I911. 
Grates, Carl Hartvig Johansen, of 9, 
Christiania, Norway. 

This specification relates to the supporting of grate bars 
for boilers having the furnace arranged in a tube. ‘The inventor 
explains that it is a matter of importance to the operation of 
the grate that it should be suitably inclined, and the inclination 
should be adapted to the prevailing conditions — for instance, 
to the particular fuel employed. On a grate suitably inclined 
combustion takes place in a manner considerably more uniform 


IMPROVEMENTS IN FURNACE 
Lostockergate, 
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than on a grate which is too slightly inclined. The grate bars 


are at the inner end supported on adjustable bearers, whereas at the | 


forward end they are supported as usual on inadjustable bearers. 
The inner end of the grate bars rest on a grate bar bearer A 


formed by «a girder extending transversely across the fire-box | 


and being adjustably secured to the fire bridge B by means 
of bolts C depending from the latter, so that the bearer may be 
raised or lowered simply by adjusting the nuts of the bolts. 
There are apertures for allowing a current of air to pass up 


between the grate bar bearer A and the fire bridge B.—April | 
17th, 1912. 

INTERNAL COMBUSTION ENGINES. 
9074. April 12th, 1911. IMpRovemMENTs 1N INTERNAL Com- 


BUSTION ENGINES, James Barnett, of 6, Gray-street, Mill- | 


street, Ancoats, Manchester. 
Adjacent to the engine and connected thereto is placed an 


explosion chamber D communicating by the conduit E with | 


the valve chest F within which is the sliding valve A controlling 
the admission ports B and the exhaust port C, and receiving 
reciprocating motion from the cam M through the medium 
of the rocking lever J and the valve rod N. The rocking lever 
is supported by the bracket K, the end being kept in contact 
with the cam by means of a coiled spring L. 
descends upon the suction stroke, one of the inlet ports B is 
uncovered to the valve chest by the motion of the slide valve, 
in this way causing a fresh charge of unexploded gas to be 
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brought into the explosion chamber D through the automatic 
suction valve H from the carburetter. These fresh gases drawn 
into the explosion chamber on reaching the ignition point 
explode, the resulting pressure besides closing the suction valve, 
passes through the uncovered admission port B and acts directly 


As the piston G | 


| 4 N° 10.365 — 











are opened by altering the amount of lost motion between the 
plunger KE and the valve operating rod H, this being effected 
by rotating the screwed cap J in one direction or the other 
April 17th, 1912. 


DYNAMOS AND MOTORS. 


13,650. June 7th, 1911.—-IMPROVEMENTS IN AND RELATING 
TO THE REGULATION OF ELECTRIC GENERATORS DRIVEN 
at VARYING SPEEDS, The British Thomson-Houston Com- 
pany, of 83, Cannon-street, and Arthur Penrose Young, 
of 18, Claremont-road, Rugby. 

Referring to the drawings, a governor is rigidly secured to the 
shaft and transmits motion to the armature through a small 
spindle H passing through the interior of the shaft B. One 

|} end of this spindle is connected to the armature F, while the 
other is connected to the movable governor collar K so that a- 
the governor balls fly outwards, owing to increase in speed of 
shaft B, the collar K, and therefore the armature F, is moved 
towards the left, that is, into closer proximity to the field magnet 
D. This movement of the armature magnetically shunts a 
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| portion of the flux from the active field of the generator. In 
| order to cut the generator into circuit when the desired speed 
| is attained a sleeve M is provided, which surrounds the shaft 
and is capable of sliding thereon, but is held against rotation. 
Surrounding this is an insulating ring N and a conducting 
| ring O of carbon. A pair of brushes P normally bear on the 
| insulating ring N when the generator is at rest and while its 
| speed is too low to generate the potential required. When, 
however, the speed of the generator rises and the governor balls 
fly outward the sleeve M is caused to follow the collar K along 
| the shaft by reason of spring until the brushes bear on the 
| conducting ring O, through which the generator is connected 
in the circuit. Adjustments can be made so that the generator 
can be cut in at any desired speed, and so long as this speed is 
maintained or exceeded the generator will be coupled up to the 
battery.—April lith, 1912. 


LIGHTING AND HEATING. 


9072. April 12th, 1911.—ImpRovemENTs IN Exectrric Ani 
Lamps, John Sebastian Hecht, of Bryncyn, Barclay Oval, 
Woodford Green, Essex, and Albert Thomas Dowdell, of 
Beechborough, Mornington-road, Chingford, Essex. 

| This specification describes an apparatus for keeping the 

| enclosing globe free from deposits by mechanical means. ‘Tl.c 


upon the piston G so producing the power stroke of the moter. | 


On the return stroke of the piston, the spent gases are passed to 


the atmosphere through the exhaust port C uncovered by the | 


reciprocating motion of the flat valve. On the piston reaching 
the top of the cylinder in the exhausting stroke the exhaust 
port is closed by the movement of the valve, when the inlet 


port again opens into the valve chest, allowing a fresh charge | 


of unexploded mixture to pass to the combustion chamber, 
and in this way the cycle is repeated.—-April 17th, 1912. 


10,365. 
VALVES 


April 28th, 1911.—ImMPROVEMENTs IN FUEL ADMISSION 
FOR INTERNAL COMBUSTION ENGINES, Armand 


Bandy Breuer, of Westinghouse Works, Trafford Park, | 


Manchester. 

The liquid fuel is admitted into the casing A and passes through 
the distributor M to the top of the valve seat B, compressed air 
being also supplied to the interior of the casing. 
valve operating rod H lifts, the valve G is opened, and air flows 
through the passage F into the expansion chamber C. Con- 
tinued movement of the operating rod H in the upward direc- 
tion will cause the plunger E to lift and open the valve B, where- 


upon liquid fuel and air will also be admitted through the valve | 
into the expansion chamber C, in which the fuel and air become | 


mixed and on passing into the combustion chamber or cylinder 
are completely vaporised by the spray nozzle D. Movement 
of the valve operating rod H in the opposite direction will 
first permit the plunger E to close the valve B, and a further 
movement of the rod H dowiswards will cause the valve G to 
close the air passage F. This valve mechanism may be readily 


adjusted to meet varying conditions of operation of the engine | 


When the | 
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globe or cylinder A is held between two metal or other plates B 
and C. Disa frame of metal which is f-ee to revelve in a hori- 
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zontal plane, the axis being the vertical centre of the electrodes, | dicular to the plane of the wheels A are detachable cutters | part of the wood portion, reinforcing members for the cemen. 
D so disposed that the circular path in which the cutters of one | titious portion anchored in the enveloped part of the wood 
The upper electrode | wheel A operate overlaps the circular path in which the cutters | 


between the two plates B and C. This frame is mounted on 


two ball bearing attachments E and F. 


“it 


is free to pass through the centre of the top plate B and the | 
bearing E and the lower electrode is firmly fixed to the plate C. | 


Rigidly attached to the frame D is a rack wheel G which is | 
This pinion H is attached to the | 
shaft K which passes through the plate B and is driven by a | 


geared to the small pinion H. 


motor. Attached to one or more of the vertical bars of the 
frame D are scrapers or brushes L which are arranged so that 
every portion of the globe or cylinder is cleansed or scraped by 
these scrapers or brushes. In all cases the frame and the 
scrapers or brushes present a small section to the source of 
light so that the resulting shadow is negligible.—<April 17th, 
1912. 


MACHINE TOOL AND SHOP APPLIANCES. 


9862. April 24th, 1911.—IMpROVEMENTS IN THE MOUNTING 
oF PATTERNS FOR Moutprine, Harry Rix, of Derbyshire- 
lane, Stretford, County of Lancaster, Brass Founder, and 
William Moore, of Delamere-road, Flixton. 

This invention relates to the mounting of patterns on plates 
for foundry moulding for metal castings. A composition of 
fine sand and litharge-monoxide of lead is prepared and mixed 
with linseed oil to make a plastic compound, which will be 
capable of being rammed in a semi-plastic state and will set 
hard. The pattern is moulded into ordinary damp green mould- 
ing sand, preferably in a moulding flask or box D with the sand 
rammed down hard, care being taken to divide at the centre 
or otherwise as desired, as shown. Over the pattern P pro- 
jecting above the surface of the sand an open pattern frame A 
is placed and into this over the pattern P the soft semi-plastic 
composition is rammed tightly around the projecting portion 


N° 9862 





of the pattern P, so that the pattern will adhere thereto. The 
frame A containing the plastic material with the pattern P 
embedded therein is removed and allowed to dry and set hard. 
The first plate so made is now used as a pattern to form the 
second plate. A second open pattern frame similar to A is 
placed upon the pattern plate, and the soft semi-plastic com- 
position is rammed tightly as before and the pattern withdrawn 
trom it. The duplicate pattern is then placed in the mould or 
matrix so formed and allowed to set. The pattern plate B 
and pattern P are employed for moulding in the ordinary way 
by placing an ordinary moulding flask or box thereon and ram- 
ming the moulding sand down upon it, one plate B being used 
for one side of the mould and the other plate for the other side 
of the mould, the two flasks being brought together in the usual 
way to form the mould.—April 17th, 1912. 


12,137. May 19th, 1911. IMPROVEMENTS IN OR RELATING TO 
LatuHEs, Hulse and Co., Limited, of Ordsal Works, Salford. 

In lathes with a great height of centres, such as are used, for 
example, in turning turbine rotors, the tool is generally in the 
horizontal plane containing the centre of the turbine rotor or 
other work with the result that the tool is subject to a good deal 
of vibration, and consequently turns out inferior work. The 
object of the present invention is to bring the tool rest close 
down to the carriage on the bed of the lathe so ax to obviate 
such vibration and thus enable heavier cuts to be taken and time 
to be saved. Mounted on the transverse slide A on the carriage | 
B of the lathe bed is a bracket C with two bearings D in which | 
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are carried the trunnions E of a member F with slide ways G | 
formed upon its upper surface and capable of swivelling to | 
various angles, according to the diameter of the work, so as to | 
bring the tool H in a radial line with the centre of the lathe. 
Suitable mechanism is provided for adjusting the transverse | 
slide A to the required position ; for swivelling the trunnion 
slide F to the required angle, and for giving a feed traverse to the 
top slide K. The trunnion slide F is swivelled by a worm 
spindle N engaging a worm segment O on the trunnion slide, 
which is locked in position by clamping bolts P. The feed | 
screw Z of the top slide K may be driven through a worm wheel 
R fixed on the feed screw and engaged by a worm spindle 
driven from the feed shaft M.—April 17th, 1912. 


13,174. June Ist, 1911.—ImMPpROVEMENTS IN OR RELATING TO | 
MACHINES FOR Mituinc Surraces, Charles Frederick 
Shanks, of the firm of Thomas Shanks and Co., Union | 
Ironworks, Johnstone, Renfrewshire. | 

The cutter wheels A are driven from a common spur pinion B, 
each cutter wheel being co-axial with a spur wheel C, and all the | 
engaging spur wheels C lying in the instance shown in a line at right | 

a igles to the direction of travel. The cutter wheels A are formed | 


with tooth-like projections X made to clear each other, and 
projecting from the teeth in a direction substantially perpen- | 





| arms of the tappet. 
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of an adjacent wheel A’ operate at the same time, the cutters D 


thus serving to surface that part which would otherwise be left 


as a narrow ridge.—A pril 17th, 1912. 


24,933. November 8th, 1911.—-IMPROVEMENTS IN AND RELAT 


ING TO ELECTRICALLY HEATED SOLDERING IRONs, Evershed 
William 


and Vignoles, Limited, Sydney Evershed, and 
Clark, all of Acton-lane Works, Chiswick, London, W. 
The invention has for its object 


the provision of means 


within the body of the soldering iron for regulating the heating 


effect automatically by the temperature of the heater. 
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adapted to operate when the heater reaches certain temperatures 
in such a manner as to reduce the amount of the energy supplied 
to the heater when such temperatures are reached. The inven- 
tion further consists in the provision of means for varying the 
heating effect by adjustment in an electrically heated soldering 
iron. The thermostat element, which causes the various heating 
elements to be cut out of circuit when the iron heats up, is 
composed of two metal bars having different coefficients of 
expansion.—A pril 17th, 1912. 


MISCELLANEOUS. 


15,152. June 28th, 1911.—ImprRovEMENTs IN Rock DRILLING 
MAcHINEs, James Ferguson, of The Cedars, High Wycombe, 
Buckingham, and Edward James Rule, of Mount Ambrose, 
Redruth Highway, Redruth, Cornwall. 

A indicates the cylinder, B the piston, C, C the piston heads, 
D the distributing valve, and E the tappet. F, F are the arms 
of the tappet in connection with which the valve piston operates. 
These arms F, F are recessed or bifurcated, and have anti- 
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A 


make contact with these rollers instead of directly with the 
The drawing shows the tappet as arranged 
upon the piston. <A 
April Lith, 1912. 


in conjunction with a projection H 
modification of the invention is described.- 


SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 





1,019,042. Fite. A. Gundersen, Christiania, Norway, assignor 
27th, 1911. 
This is a cgmpound wood and reinforced concrete pile. There 
are ten claims for a pile comprising a lower wood portion, an 
upper portion of cementitious material enveloping the upper 





wee 
The 
invention consists in the combination with the soldering iron 
of one or more thermostatically controlled electric switches 


| friction rollers G, G mounted in them, so that the piston can | 


May 10, 1912 


| 








portion, and a sheathing band around the upper and lower 
portion adjacent to their outer junction. 


1,019,150. Piston-rop ExTrENsIOoON GuiIpE, ©. L. 
Schenectady, N.Y.—Filed December 20th, 1911. 

This patent is for the combination of a cylinder head and an 

oil chamber secured thereto, the oil chamber having a closed 
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oil receptacle extending rearwardly from its front end and 

enclosing a piston-rod guide face, and having an accessible 

chamber at and adjoining its rear end. There are six claim 

1,019,155. Furnace Front, J. H. Hume, 
Filed September 25th, 1911. 

In a furnace, the combination with valves B located at th: 
sides of the lower part of the furnace front with a space or gap 
between them, said valves serving to control or regulate a 
forced draught supply of air to the furnace, of an upper valy: 
controlling the inlet of the air from above, a removable ba-« 


Glasgow, Scotland 



































in the ‘space ‘or ‘gap between tht valves B 


located 
at the firing front of the furnace, and which removable base 
portion may be taken out when desired to permit the necessary 
volume of air to be supplied to the furnace when liquid fuel | 


portion 


to be employed. There are two claims. 


1,019,278. Sream VALVE Separator, G. Restucci, Naples 
Italy.— Filed May 26th, 1911. 


This patent is for a steam valve with water separation bs 
throttling, in which two partitions are arranged over the stop 
valve in the valve casing, one of which partitions is moved hy 
the spindle which operates the main valve, while the other 
fixed partition is provided with holes forming conical seats for 
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| correspondingly shaped valves provided at the end of small 
| tubes carried by the movable partition, and engaging with the 
of one-half to O. Hoff, New York, N.Y.—Filed November | 





corresponding seats in the fixed partition, a hub on the movable 
partition adapted to pass through the fixed partition, and a 
collar on the spindle of the main valve adapted to raise the 
— partition when the valve is lifted. There are two 
claims. 


Heisler, 
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THE STAYING OF FIRE-BOXES.’* 
By ROBERT WEATHERBURN. 
No. I, 

Tur staying of fire-boxes satisfactorily comprises 
more views than are usually associated with what is 
generally considered to be a very simple operation. 

The fact that copper stays have been in use for the 
last sixty years does not mean that we have attained 
to efficiency in staying those parts of a locomotive 
boiler which, with one exception, cause more anxiety 
than all else. This anxiety has not been lessened 
by the rapid increase of pressure of late years. It is 
unlikely even with the best system of superheating 
that any lower pressure than 180 Ib. per square inch 
(= 12 atmospheres) will be used for heavy work, 
for any lower pressure would mean extra saturation 
and more work for the superheater. The 4in. pitch 
of stays is close enough for more reasons than pressure 
alone. therefore the only provision against increased 
boiler pressure is increased diameter of stays or the 
selection of some metal which possesses a greater 
strength, with at the least the same malleability 
as good copper, and physically not seriously affected 
by high temperatures. It is a recognised, but 
unwritten rule that the normal diameter of stays 
at pressures from 12 to 14 atmospheres shall not be 
Jess than lin, Now, the removal of stays from any 
cause invariably compels the enlargement of the holes 
by re-tapping, so that the stays become more stubborn 
and resistant to bending as the plates wear thinner, 
thus assisting to produce that hillocky surface of 
plates which is too often assumed to be only due to 
heat and pressure. Hence the inadvisability of the 
3hin pitch. 

There is no intention to enter into the question 
of the merits or demerits of any of those mixtures, 


which have been tried with varying results ; but to 
deal with those mechanical applications to staying, 
which, as a rule, leave much to be desired, and in 


this phase of the subject, no less important than the 
question of material, one must needs take cognisance 
of the causes, actions, and results which pass under 
the general terms of wear and tear. 

The expansion or lengthening of the fire-box is 
usually regarded as the cause of stays breaking, and, 
although chiefly responsible, there are other things 
which are contributory. 

To deal with breakage and its locality. It is 
questionable whether anyone has ever seen or known 
of a stay of normal quality and size enjoying the 
support of the 4in. spacing to break from sheer 
pressure alone. 

The stays in the bottom rows of a fire-box up to 
the fire line at the sides are rarely known to break, 
and it is only where the resultant of the vertical and 
horizontal expansions above the fire line becomes an 
appreciable quantity that fractures commence. 
Therefore the frontier line of occasional fracture 
commences about the fifth row of stays from the 
foundation ring, and would not occur so low were 
it not that the stays lose a percentage of resistance 
through overheating, due to the vicinity of the fire, 
and to incrustation Assuming the water spaces 
to be the same width at the top as at the bottom, 
and the temperature of the stays the same, the 
breakages at the top would be uniformly greater than 
of those lower, but with the necessarily increased 
width of the space at the top the longer stays with less 
absorption of heat suffer less from the bending action. 

The venue of breakages differs with the shape of 
the box. A square horizontal-bottomed _fire-box 
gives greater uniformity of zone of breakage and 
wear of heads, and in such one can without diffi- 
culty localise the area of search for breakages. It 
is different with the sloping fire-grate, which can be 
easily understood when the binding action of the 
foundation ring is considered, and the more variable 
temperature and expansion caused by uneven depth 
of fire and difference in depth of side plates are con- 
sidered. 

More stays in proportion are broken in long fire- 
boxes than in short ones—not alone on account of 
the greater number of stays employed—for the longer 
the fire-box the greater the difference in length 
between the copper and the steel ; and this difference 
is most marked in stay fracture and wear of heads, 
where the highest temperature is attained, 7.e., 
where the heat current sweeps round the ends of 
brick arches—where such are used. 

As the writer has more than once affirmed, ineffi- 
cient blast pipes—such as are not low enough to 
bring the bottom strata of tubes into full operation— 
are largely indirectly responsible for contributory 
breakage of stays, and even of the frames of engines 
The hog-backing of boilers due to want of proper 
circulation of water is seen more where long blast 
pipes are used ; and where clip expansion brackets 
are employed this distortion of the boiler alone, 
from lineal normal conditions, locks for the time being 
the boiler and the frames rigidly together where the 
expansion clips are too good a fit. The consequent 
straining and binding tendency on the outer shell 
on which the expansion brackets are secured has its 
influence on the group of stays in their vicinity, 
and the sudden release from the locking caused by 
the action of a quick heavy pull imparts a very unsatis- 
factory movement. Even with a free unfettered 





* See also issues of February 23rd and March Ist, 1912. 


expansion, other forces come into operation which 
make their mark, causing local breakages. 

The lengthening and shortening of the tubes 
under intermittent blast action produce countless 
deflections of tube plates, which, in opposition to the 
opposing forces, one forward and the other backwards, 
slightly bend the stays in the locality. It is note- 
worthy that the broken ends of stays in this vicinity 
rarely, if ever, show the same straight break as at other 
places ; nearly all exhibit a semi-bail-and-socket break 
due to the complex horizontal and vertical move- 
ments. The final point of separation shows a twofold 
action, in figure like a small triangle, and as these 
stays invariably break at the juncture with the steel 
shell, that portion in the shell is concave and the 
end of the stay convex. The radius of its convexity 
may reasonably be assumed to be the length of stay 
measured from the inner face of the copper plate— 
Fig. 1. 

As will be shown, the slight enlargement by expan- 
sion at a temperature of 550 deg. Fah. of the side 
plates with the expansion of unfettered copper 
goes to prove that the stay, tube, and steam resistance 
allocate the stresses, however arbitrary, to the corners 
and hottest places. The less resistant places absorb 
the difference by distortion ; nevertheless, the stays 
are the means. 

Let us consider the forces at work and the bases 
from which they act at high temperatures—bearing 
in mind that the temperatures of tubes and plates 
are in no sense the same. First, we have the expan- 
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sion of the sides and ends of fire-box plates, which 
must take place in the direction of the least resistance. 
Therefore to measure their upward expansion the 
foundation ring must be the base or datum line 
as being the most resistant ; and lengthways the fire- 
hole plate, with its mouthpiece and stays, must be 
regarded as a resistant base, and measurements made 
forward. The expansion of the outer steel shell 
downward is taken from the cross centre line of the 
boiler on the front and sides. Lastly, we have the 
action of the tubes, resistant and aggressive, acting | 
from an almost immobile base at the smoke-box | 
end, more particularly when of the drumhead 
kind. The copper tube plate, although stiffened 
by flanges and tubes, is subjected to a high tempera- 
ture, and. consequent loss of resistance, producing 
distortion—?.e., convexity on the fire side—and be- 
comes the arena of the two opposing forces. Its own 
enlargement puts the first vertical row of stays 
nearest under compression if less than 6}in. to 74in. 
from the tube plate. The stays in the fire-hole 
plate end, acting as a base, are also under compres- 
sion, particularly those nearest the corners. Thus 
the corners remain the absorbent media of the un- 
accounted for difference. 

To form anything like an approximate idea of 
the strains to which the side plates are subjected 
by their expansion alone, it is necessary to ascertain 
what the actual expansion is under service conditions, 
say, with a plate temperature of from 500 deg. to 
600 deg. of heat, and compare it with the free un- 
fettered expansion of copper of the same lengths at 
similar temperatures. The difference must then be 
debited to the resistance offered to bending by the 
stays and to steam pressure, which produce dis- 
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tortion or shortening. Now, the total expansion 
of a 6ft. high box at a temperature of 500 deg. amounts 
to ;,in., and in a length of 7ft. a bare }iin., so that 
the top row of stays and the farthest ones horizontally 
from the datum lines would be bent to the resultant 
of those amounts, and each row of the intermediate 
ones to a fraction of that in the numerical order 
of notation toward the datum lines, were it not that 
the outer or steel shell of the fire-box also expands 
horizontally and vertically in the ratio of about 4% 
of these amounts—the copper plate being assumed to 
be 150 deg. Fah. hotter than the steel—thus leaving 
gin. upwards and jin. lengthways, the resultant 
ah giving the maximum bending of the stays— 
Fig. 2. Expansion, distortion, and eventual fracture 
always occur on the line of the least resistance. 
Were smoke-box tube plates so designed as to allow 
of greater flexure, then the venue of breakage would 











be different, whereas, as at present, dating from the 


fire-hole plate and expanding forward, and upwards 
from the foundation ring, the twofold expansion and 
heat are represented approximately by an angle of 
45 deg.—see Fig. 3—and thus bring about the 
peculiar triangular shape at the point of severance— 
Fig. 4. Whatever means may be adopted to ascer- 
tain the amount and effect of expansion will only be 
partial and incomplete, as the tube action when 
running at high velocities and resistances can only 
be conjectured, since the tubes are filled 
for a portion of their length with 
tongues of flame. 

Now, a lin. diameter copper stay, 
with eleven threads to the inch and 
43in.* long, heated to a temperature 
of 550 deg. and securely fastened at 
one end will require a weight of 300 lb. 
to cause it to deflect ,,in. full. 

The following table and diagram, the figures of which 
were obtained by experiment, will afford the needful 
data for computing the strains approximately. 
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DIAGRAM A 


These deflections and weights, which are fairly 
representative, can be applied to each stay in each 
tier, where the measurements of expansion corre- 
spond ; then the resistance of each tier can be taken 
on the principle of a fraction of that of the top. 
The lower tiers are more resistant than others, 
also the greater the bending the greater the weight 
required up to a certain extent only. 

Table II. on the next page exhibits the force exerted 
on each stay, and the whole 231 stays which we are 
taking into consideration. 

It is difficult to obtain even an approximation 
of the weight required to bend stays of the same dia- 
meter and length, inasmuch as the degrees cf hard- 
ness (resistance) vary. The stays, after manufac- 
ture, give serious differences of resistance, and the 
difficulty increases as the length of the stays varies— 
even by }in. The stays were tested as cantilevers 
loaded at one end, but the actual conditions in the 
fire-box are somewhat different. 

It is easily seen from the above that a high factor 
of safety to direct stress is required for a pressure of 
200 Ib. and a pitch of 4in. 

For a lin. copper stay, factor safety = 6 
For a lin. bronze stay, factor safety = 8 

We now arrive at the resistance offered by each 
row or tier, and their aggregate alone represents 
no less a weight than 14 tons on each side; to this 
must be added the weight of steam on the crown. 
Nor does this adequately represent the total resistance, 





* The 44in. length of stay has been used for convenience. 





508 


THE ENGINEER 





May 17, 1919 








for where through screw bolt stays are used to unite | 
the crown of the fire-box with the roof of the outer | 
shell in lieu of girder stays a further resistance is | 
encountered. Again, the binding influence of the 
mouthpiece (fire-hole ring), however constructed, | 
must be considered in any attempt to estimate the | 
difficulties of upward expansion, either as a part or | 
whole, for its effect on the side plate, although not 
direct, is still wrenchingly felt, and that it is no insigni- | 
ficant quantity can be well understood by the fact | 
that this portion of the box is always the first to give | 
trouble. No account has been taken of the back | 
and tube plates of the fire-box, but they are practically 
one with the side plates, and yet that they do not ex- 
pand equally proves that severe stresses are set up, which | 
leave their mark on the life of the box. So far mention 
has been made of upward expansion and its bending 
effects on the stays. 
of fire-boxes must, perforce, have an effect acting on 
the stays horizontally. The peculiar bagging of the | 
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side plates inwardly towards the fire, which occurs 
near the end of the brick arch at about two-thirds 
of their length from the tube plate, where the tempera- | 
ture is the highest, and where they are flame-swept, 
is due to the expansion and the loss of strength by 
overheating at this part. Let us follow up the action 
and reaction of those stresses on plates weakened by | 
wear and hard surface. As before stated, the taking 
out and renewal of stays through wasted heads, 
breakage, and persistent leakage, however skilfully 
performred, compels the enlargement of holes at | 
times much beyond the normal size, thus imposing | 
still greater resistance against expansion, and often in 
the most irregular manner, on the already heavily taxed | 
plates, with the result that those hillocky appearances, | 
the result of local stiffening, which are ascribed to | 
pressure, heat, and thinness, become more alarmingly | 
developed. 

In dealing with the work done more particularly | 
by the side plates of a copper fire-box, which I shall 
do in another article, it is as well to state that the 
data and arguments given apply solely to what are 
usually termed the straight pattern boiler, and not the 
form bellied out to suit the contour of the outer shell. 





THE DESIGN OF CRUISERS. 

WitH the exception of the United States Navy 
Department, whose last effort in that direction was 
the construction of three experimental scout cruisers 
some years ago, nearly all Admiralties of importance 
have recently reduced cruiser design to practically 
only two types. ‘The first is the very large fast class 
of vessel, which might aptly be termed a battleship 
with abnormal engine development, while the latter 
is the 5000-ton to 6000-ton type of ship which, for 
the sake of distinction, or may be courtesy, is termed 
second class. No intermediate type has been built 
or is at present laid down, except in rare instances, 
of foreign Government ships, though an important 
digression is contemplated at an early date, and com- 
paratively few really modern smaller vessels have 
been constructed. The disproportion between the two 
existing types is extraordinary ; more, perhaps, is 
it seen to be so in the relation of power to speed and 
size. While it is true that very few deny the value 


of speed, and also that all warships represent a com- 
promise—some with the elements more impartially 
embodied than in others, cruisers, perhaps, being 


| ability to injure a hostile ship. 
|many strange changes, but it is very obvious that 


| primary designs rather than to any original effort 


| vincibles ”’ and the “‘ Bristols,”’ and the same arrange- 


Now, the increased length | 
| that condition as regards component weights alone, 
| but are also very largely influenced by the nature 


| perhaps, of naval construction, occupies a matter of 
| years. During that period not only are there changes 
|in both, but, more important still, there are changes 


| not only from the point of view of the future, but to 
| is exceptional. 


|}on account of the varying nature of the services 
| . . - 
| which such ships are now called on to perform. At this 
| period medium size sea-going types, as represented 


| —and, again, by intermediate vessels of the ‘‘ Edgar,” 


| the former, merchant vessels use coal in lieu of sail, 
/and, as regards the latter, are generally now 4itted 
with wireless telegraphy, which enables them to call 
| up a larger and faster vessel than the type indicated. 
| An owner who fails to make the fullest use of such 
| a 


| route protection. 


| 20,000-ton, 22-knot ships. 





examples of undue preference for one component, 


that of relative weight of machinery, at the expense 
of others—it is undoubted that speed may be pur- 
chased at too high a price when it comes to sacrificing 
During the last 
few years the trend of all naval designs has undergone 


some have been due to the deliberate copying of 


on the part of the Admiralties in question. If we 
revert to the British designs of five years ago, we 
find the ** Defence ”’ class representing the larger type 
and the ‘Adventure’? and ‘* Diamond” classes 
the smaller one. Two years later we had the “ In- 


ment holds to-day in the cases of the Princess Royal 
and Dartmouth. 

Now, warships, while being designed as the very 
embodiment of compromise, do not merely represent 


of the services they may be called on to perform. 
The development of naval ideas, and concurrently, 


of conditions of affairs; the influence of new inven- 
tions, and the evolution of a number of minor details 
which may affect very considerably the whole position 
vis-a-vis the desired conglomerate result. The effect 
of any material change in design must be regarded 


a large extent must also be reflective, unless its value 


The whole cruiser question is fraught with difficulty, 


by the almost universal two-decker frigate of 1800, 


** Apollo,” and ‘* Talbot ’’ classes one hundred years 
later—are now at a discount because, as regards 


safeguard—whether in peace or war—cannot 
expect more than casual sympathy ; his ship could 
at least warn others. At the same time, medium 
size vessels have their uses in distant quarters of the 
world for an Empire whose possessions are world- 
wide. The type we have in mind in this connection 
is a modernised successor of the very excellent 
“ Edgar” and “ Talbot” classes. With the evolu- 
tion in naval ideas, however, that has occurred 
since then, coupled with the concurrent development 
in ship designs, such ships are now virtually useless 
in the initial stages of a war. Ships of higher speed 
and power are necessary, and, moreover, they are 





necessary for other reasons. Now, for British 
purposes the high-speed scouting cruiser is more 
suitable for work nearer home—work such as leading 
or supporting destroyer divisions—than for trade 
But the latter function is surely 
much less necessary now-a-days than ten years ago, 
in view of the extension of wireless telegraphy. | 
With limited estimates, therefore, it may be better | 
to forego the purchase of, say, ** Talbot ” class ships | 
in favour of *‘ Dartmouths ;” although the former | 
have not recently appeared, we use the name of the 
ship to signify a type of service ; and a more modern 
successor, which could also support destroyers and 
assist in patrol work, will probably be armoured. 
If the view of the matter be changed for a moment, 
let us assume that the battleships of a nation are | 
A battleship’s functions | 
are well known. But suppose it is desirable to force | 
an action on a retreating force of similar speed and | 
displacement in order to effect a thoroughly 
decisive action. It is then necessary to have ships of | 
practically battleship armament with the speed of | 
the smaller cruiser. In an Admiralty scheme of war | 
it is better to be in the position of possessing such | 
ships, in order, if they are with the fleet, to have the 
power to force a chasing action rather than to lose it | 
through adherence to the corresponding conventional | 
74-gun ship of a hundred years ago. A ship or two | 
of the “ Indefatigable ’’ type pursuing a retreating | 
battle fleet would render the position of the last unit | 
most precarious unless one or more vessels turned | 
to render aid, in which case the action would become 
more general. Again, a powerful vessel of this type can 
force its way when scouting vastly further through 
a screen of enemy’s ships than could a smaller ship 
of equal speed. The utility therefore of such vessels 
is beyond question. When, however, the question 
of the design of the smaller types is considered, 
entirely fresh considerations obtrude themselves. 
Twenty years ago the functions of the bigger cruiser 
were very generally conceded to consist of trade route 
protection and scouting, but in the latter réle they 
were not expected to deal with enemy’s ships in the 
manner suggested. Their guns were generally much 
lighter, and their armament and protection were 
largely sacrificed to speed and radius of action. Now- 
a-days the latter is not relatively so much greater 
than that of the corresponding first-class battleship 
as it used to be. The cruiser of the second-class type, 
which used to be, to a large extent, merely a small 
edition of the larger ones, and not of a radically 
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different design, has become almost obsolete, In 
its place we have the glorified scout—an evolution 
of the torpedo gunboat or third-class cruiser of the 
past. Both in England and Germany for the last 
few years this type has resolved itself into a vesge| 
of 4000 or 5000 tons and of about 24 to 26 knots 
speed—that is to say, if anything, rather less than 
that of the larger vessel. 

The reason of this anomaly in speed is purely 
one of the resistance to propulsion for a given speed 
length ratio. The proportions of the weights con. 
prising the displacement are very different in the two 
cases. By adopting a machinery weight exceccing 
20 per cent. of the displacement the smaller vesse] 
can be urged nearly up to the absolute speed of the 
large one, though the speed relatively to the length 
is vastly higher. The weight devoted to machinery 
in the latter case is perhaps only about 12 per cent, 
of the displacement. The result is that all protection 
and much power of offence must be abandoned, 
This class of vessel will be simply useless in the face 
of the larger type, being neither able to fight nor to 
run away. 

It is remarkable how the proportions of these 5000. 
ton cruisers have altered in the last ten or twelve 
years, the draught of water especially being greatly 
reduced, while the length has been greatly increased, 
in view of the higher speed that is to be attained, 
The ‘* Hermes” and ‘ Encounter’”’ classes were 
about 350ft. by 55ft. by 22ft.; the newer vessels of 
5 knots greater speed and the same displacement 
are 430ft. by 47ft. by 15ft. The armament is rather 
less, and the newer vessels are apparently less suitable 
for cruising in distant waters. If their design be 
compared with that of the fifteen-year-old ‘* Buenos 
Aires,”’ it is hard to understand why the * Bristol” 
class could not have been made to carry a heavier 
armament. Why the much smaller “ Blonde” 
class were constructed is even harder to fathorn, 
because they cost about £300,000, against the £350,000 
of the “‘ Bristol” and ** Liverpool ”’ classes. Vessels 
of this type might profitably be fitted to burn oil 
fuel only in our opinion. As it is, they carry a certain 
amount, but the complete discarding of coal as fuel 
would enable a much more satisfactory design to be 
arranged. Suggestions have, of course, been put 
forward to mount a couple of 9-2in. guns in vessels 
of this type, and even 12in. guns have been suggested. 
The latter idea, for a 26-knot 6000-ton ship is not so 
wild as it might seem at first sight. The mounting 
shield, turntable, and loading arrangements would, 
of course, be utterly different from those in a big ship. 
Instead of eight 6in. and four 3-pounder guns, two 12in. 
and six 4in. might quite conceivably be carried 
in a slightly bigger ship, the machinery and fuel 
weight of which would be considerably reduced 
below the existing amount by the employment of 
oil fuel only. The critics of the scheme, of course, 
would combat such a design with an equivalent 
vessel full of 6in. guns, in which the weight saved 
on armament would be applied to machinery and fuel. 
It is easily possible to make numerous transpositions 
of weight, any one of which will give a preponderating 
advantage to some individual feature of a design 
at the expense of others, but a reasonable compromise 
can be attained only by careful consideration of the 
necessities of the service for which the vessel 
designed, and these differ for the various Powers. 
An armoured intermediate cruiser of, say, 8000 tons 
to 9000 tons will simply become the object of the 
very large cruisers. 

Whatever may be the future”of the oil engine 
for vessels in which large radius of action is necessary, 
it is still difficult to imagine its application to vessels 
of very high power. In the case of large cruisers, 
therefore, the boiler would appear to be a sine qua non 
for an indefinite period to come. It may, however, 
be asked whether it need be of the large tube type 
that has hitherto been fitted. The general practice 
in this country is to fit 1}in. boiler tubes and to work 
the furnaces at a rate of combustion hardly exceeding 
40 Ib. of coal per square foot of grate per hour. The 
German practice embodies 13in. tubes and a combus- 
tion of about 50 lb. to 60 lb. per square foot, with 
the natural result of largely reducing the weight of 
machinery. This at least is a direction in which 
improvement can be sought, and one, moreover, 
to which the ever-increasing demand for higher powers 
and lower weights seems likely to force us. But 
even this has its limitations, and we return to the 
position that the same small tube boilers can be 
adopted in the larger ship, which, on account of its 
lower speed length ratio, must always be able to obtain 
a given speed with a lower percentage weight of 
machinery. Simply to increase the size of the 
existing smaller cruisers for the sake of armouring 
them, in order that they shall suffer less in actions 
against smaller ships seems hardly worth while. 
It would be better to increase the number and speed 
of the latter. 


1S 





Iris announced that the Canadian Pacific, the Canadian 
Northern, and the Grand Trunk Pacific Railways have 
planned a water supply scheme involving an ultimate 
expenditure of £4,000,000. It is proposed to divert the 
South Saskatchewan River to supply water to the cities 
of Regina, Moosejaw, and Weyburn, and other munici- 
palities, and also to develop 30,000 electrical horse-power. 
A commission has been appointed to prepare plans. 
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TECHNICAL EDUCATION ON THE RAND. 





NOTWITHSTANDING the fact that South Africa 
cannot yet be regarded as a manufacturing country, 
technical education has during recent years made 
good progress. The need of such an education 
began to be felt soon after railway construction 
was undertaken.“ Workshops sprung up at Cape- 
town, Utinage, East London, and Durban in the 
ities, and at the first fitters, foremen, and super- 


sever 


{ 
All along it had been felt that Johannesburg, with | examinations of the Cape of Good Hope University, 
its 50 miles of closely packed mines, was the most | which is purely an examining body. The late Mr. 
| 


suitable centre for a South African technological | Otto Beit left £200,000 for the establishment of a 
institution. Immediately on the conclusion of the | University at Frankenwald, about midway between 
war arrangements were made to transfer the work | Pretoria and Johannesburg, but the authorities were 
altogether from Kimberley to the Rand, where the | unable to accept the conditions with regard to 
Transvaal Technical Institute was then founded. the locality specified by the donor, and the money 
Courses in Civil Engineering and Metallurgy and | reverted to the trustees of the Beit estate. Sir 
Chemical Technology were established, in addition | Julius Wernher then added £200,000 to the Beit 
|to those of Mining, Mechanics, and Electricity. | bequest, and the trustees gave another £100,000, 
| Subsequently it was found necessary to embrace | making altogethe-, £500,000, and this is now on offer 
|for the establishment of a South African Teaching 
University. Owing to difficulties created by the con- 








| flicting interests of the various colleges, the sparse 
white population, and the great distances between 
| the existing educational centres, the realisation of 
the scheme as intended is a matter of extreme doubt- 
fulness. As a solution of the problem a bill is to be 
brought forward during the present parliamentary 
session providing for the establishment of a post- 
graduate South African University at Groot Schur, 
the estate of the late Cecil John Rhodes. It is pro- 
posed to admit students there at the B.A. standard, 
while the existing colleges would continue their work 
as faculties of the new University. The scope for 
teaching in such an institution would be of such 
a limited character that it is difficult to see how 
the idea of post-graduate entries can be entertained 
by the trustees, or, indeed, by any body of men at 
all conversant with South African conditions; and 
the functions of an examining body are already 
performed by the present Cape of Good Hope Uni- 
versity. It is certainly to be deplored that at least the 
original £200,000 could not be devoted to the Trans- 
vaal School of Mines and Technology, which has only 
been able to build one out of five blocks designed 
for its housing. And so we have the spectacle of 
half a million made from the mines going begging 
for an educational opportunity on — unacceptable 
lines, while the great bulk of the work of the School 
of Mines, an established institution, is carried on in 











tin shanties, and hampered at that, from sheer want 
of funds. Should the post-graduate University 
scheme ever come about, the School of Mines and 





SOUTH AFRICAN 


intendents were imported to fill the various positions. 
It soon became evident that the colonial youth 
could be trained in these workshops, and, accord- 
ingly, apprentices were received on much the same 
conditions as applied in England at that period. 
In a new country the education of boys is apt to be 
neglected, and it was to meet the deficiency in this 
respect that evening classes were officially instituted 
at Durban in 1884 by Sir David Hunter, the then 
general manager of the National Government Rail- 
ways. In 1890 similar classes were started at Salt 
River, where the Cape Government workshops 
are situated. In 1895 Utinage followed, and Kimber- 
ley in 1897. 
railways, which are Government property, and the 
leading spirit in this useful, if elementary, movement 
was Sir Thomas Price. Rapid progress was made 
at these and other centres, and gradually, to keep 
pace with the aptitude and talent of some of the 
students, the higher subjects were introduced, and 
the appellation of ‘‘ technical classes ** amply justified. 
At first inducements in the shape of more wages 
or quick promotion were held out, but the average 
colonial lad is not fond of study, and only a small per- 
centage of the many railway apprentices took advan- 
tage of the opportunities within their reach. Now 
it is compulsory for all apprentices to attend these 
classes, and their progress in the various subjects 
is an indispensable condition to their promotion. 
The movement naturally widened under such favour- 
able conditions, and there is now being erected at 
Durban a technical institute which will cost £20,000, 
while there is a proposal to do likewise at every 
important railway centre. 

The development of diamond mining at Kimberley, 
gold mining on the Rand, and coal mining in Natal 
and the Transvaal soon created a demand for mining 
and mechanical engineers of the highest ability. 
These, of necessity, were first brought from Great 
Britain and America, and this continued until 1897, 
when, under the guidance of Mr. Gardiner Williams, 
the South African School of Mines was founded 
at Kimberley. In connection with this there were 
evening classes, with compulsory attendance for all 
De Beer’s apprentices, but its main object was the 
training of mining and mechanical engineers to fill 
the higher positions. This necessitated a technical 
education of a University standard, and arrange- 
ments were made accordingly, Mr. J. G. Lawn 
being appointed Professor of Mining, and Mr. John 
Orr Professor of Mechanical and Electrical Engineer- 
ing. ‘The scheme, as originally agreed upon, provided 
for a two years’ preliminary scientific course at the 
South African College, Capetown, or any other 
University College which offered suitable equipment. 
The third year was to be taken at Kimberley, and 
the fourth at Johannesburg, the students to have the 
advantage of demonstrations at the mines in both 
places. Owing, however, to the disturbed political 
atmosphere following on the Jameson Raid, it was 
not possible to arrange for the fourth year’s training 
= the Rand, and this had to be taken at Kimberley 
also, 


SCHOOL OF MINES AND TECHNOLOGY 


Technology in Johannesburg will have the option of 
joining it as a faculty of Mining and Technology, 
but the objections to this are self-evident. 

The complete scheme of the Johannesburg institu- 
tion is necessarily an ambitious one, in sympathy 
with the spirit of the great gold mining industry 
of which it is the centre. The buildings, when 
completed, will comprise five blocks, of which one 
only has yet been built—shown by the engraving on 
this page. This cost roughly £100,000. The staff 
|ineludes Professors of Mathematics, Chemistry, 
Natural Philosophy and Physics, Geology and Minera- 
logy, Engineering, Electrotechnics, Civil Engineering, 
Mining, Metallurgy and Assaying, and Surveying. 
In addition, there are twelve lecturers and demon- 


Arts and Science courses, and the name of the insti- 
| tution was then changed to the Transvaal University 
| College. Early in 1910 the Pretoria branch was 
created as an independent institution, and the Science 
and Arts work transferred there. <A re-arrangement 
of designations being necessary, Pretoria was given | 
that of the Transvaal University College, and Johan- 
nesburg became the South African School of Mines 
and Technology, and so they remain to-day. 

At this point it may be well to explain briefly 
the general position with regard to higher education 
in South Africa. It has long been claimed, 


These were all in connection with the 








INTERIOR OF METALLURGICAL LABORATORY 


strators on the day staff, and numerous lecturers 
engaged for evening classes in the town and along the 
Reef. During last session there were about one 
hundred whole-time day students, in addition to 
many who took special courses, and quite apart from 
the evening class department, whieh has over a 
thousand students, and ramifications all along the 
mines. An inspection of the laboratories and class- 
rooms shows that, as regards equipment and instruc- 
tion given, the institution compares favourably 
with any institution of the kind in England or on the 


| especially by the casual visitor, that the county suffers 
| from a plethora of university colleges. In the Cape 
| Province there are:—The South African College, 
| Capetown; the Victorian College, Stellanbosch ; 
| the Huguenot College, Wellington ; and the Rhodes 
| University College, Grahamstown. In the Orange 
River Province there is the Grey University College, 
Bloemfontein; in the Natal Province the Natal 
University College, Pietermaritzburg ; in the Trans- 
vaal Province the Transvaal University College, 
Pretoria. All ‘these prepare candidates for the 
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Continent. Indeed, owing to the close proximity 
of the mines and the facilities offered by the mining 
companies, the training given can hardly be equalled, 
especially in Mining and Metallurgy and cognate 
subjects. The mines are equipped with the most 
efficient machinery and appliances which money can 
command, and from the rock drill in the stope to the 
residue belt conveyor on the dump there is hardly an 
appliance which is not to be found in the laboratories 
and lecture-rooms for purposes of demonstration. 
The greater part of these were presented by the 
makers, and they include air compressors, suction 
gas plant, compound steam engines, condensers, 
boilers, a 200 horse-power. Parsons turbine, 
complete ore-dressing appliances, battery cyanide 
tanks, &c. It was here that the air consumption 
and elimination trials were carried out in connection 
with the recent stope drill competition, which cost 
£17,000. Close by is the Government testing labora- 
tory, and students have the advantage of demonstra- 
tions there. We are enabled to reproduce a series 
of views of the various departments. Those on these 
pages represent the metallurgical and ore-dressing 
laboratories, while on page 518 are shown the assaying 
laboratory, the 200 horse-power Parsons turbine 
in the engineering laboratory, and gas engine and 
suction gas plant, and a corner of the electro-technics 
laboratory. 

The old controversy as to whether the practical 
or technical should take time precedence has been 
settled by the adoption of the ‘‘ sandwich ” system, 
both for mining and mechanical students. The year 
is practically divided in two equal halves, one half 
being devoted to technical study, the other to practical 
working in and about the mines. Owing to the 
munificence of the leaders of the mining industry 








ORE DRESSING LABORATORY 


and others, there are many valuable scholar- 
ships, and there is no lack of demand for graduates. 
About twenty mining post-graduates are already 
in positions as mine managers, and opportunities are 
always open to those who successfully pass the other 
examinations. This is one of the special advantages 
to students ; indeed, so great is the demand for good 
men with a technical and practical training that the 
various groups of mining companies actually compete 
for them. It is rarely now that a man from oversea, 
however able, gets a responsible position on the mines, 
preference being given to the locally trained youth. 
As regards examinations, the South African 
School of Mines and Technology acts in South Africa 
in the same capacity as the Board of Education and 
City and Guilds of London Institute in Britain. It con- 
ducts its own examinations, and holds examinations 
simultaneously in other centres. Several of the univer- 
sity colleges prepare students for the first and second 
years of the Mining and Metallurgical courses, after 
which they proceed to Johannesburg. No student is 


admitted who has not passed the Cape Matriculation | 


examination, or its home equivalent. Time exemp- 
tions are made on account of studies elsewhere, 
but this is so regulated that no student may finish 
his course before the age of nineteen. 

Johannesburg is proverbially an expensive place, 
and probably, without inquiring, people of moderate 
means would decide against it as a place of education 
for their sons. The writer was therefore pleasantly 
surprised to find that “‘ Sunnyside,” the late residence 
of the Governor-General of South Africa, is now a 
hostel for the students, and that the fees there are 
more modest than those obtaining in some English 
centres. 
of four months. The tuition fees, including subscrip- 
tions to athletic clubs, are £33 per annum. Under 
the “‘ sandwich ”’ system there is little opportunity 
for wasting time or money, and altogether a lad, 


Board with separate room is £31 per term | 





with what he saves. while at the mines, can do very 
well on the moderate expenditure of £150 a year. 
Synchronising with the student’s progress in tech- 
nology is his advancement into position with the 
group of mines to which he is virtually indentured 
for practical training, and all post-graduates of any 
ability are assured permanent positions. 

The objective of most mining students is the position 
of general manager on one of the mines, and for this 
a Government certificate of competency is necessary. 
Competitors for this certificate must have five years’ 
experience in and about mines, but the full technical 
course at Johannesburg counts for three years of this, 
leaving two years to be served afterwards. The 
examination may be passed by anyone with the requi- 
site experience and knowledge, no matter where 
acquired, but, as the whole training of the Johannes- 
burg student is carried out with this end in view, he 
has a decided advantage. 

There is a mania for Government certificates in 
South Africa. Nearly every white man in or about a 
mine must have one. The manager may not engage 
a man to look after a pumping engine nor a miner to 
fire a shot unless he has his “ ticket.”’ One of the 
first, and probably the most necessary, moves in this 
direction was that which made a certificate necessary 
for a winding engineman. This was popular from the 
beginning, and justly remains so. Some five years 
ago certificates for ‘‘ residential mechanical engineers ”” 
became compulsory. 
mining places, men from the bench rose to this position 
by steadiness, -talent, and ability, and filled it with 
credit and success. To become foreman fitter or 





Up till then, here, as in other | 


‘engineer’? was the object of every ambitious | 


” 


man in the workshop—the “ plum ”’ of the service, 
which might be plucked by the horniest hand. Ex- 
perience and tact in the handling of men were the 
main qualifications. Now a technical examination 
must be passed, and this despite the fact that the 
position is sandwiched between a certificated manager 
and certificated engine drivers and firemen. The 
effect of the passing of the statute in respect to this 
was, first of all, to provide every man in such a posi- 
tion then with a “certificate of service.” This 
ringed in some hundreds of untechnical men, and 
elevated their position to a semi-professional plane. 
When a vacancy occurs, the shop foreman may no 
longer, naturally, rise to the billet, but a man who has 
passed a stiff examination, often without the necessary 
experience, must be found. Cramming and coaching 
is the result on one hand, while on the other the legiti- 
mate aspirations of the intelligent fitter are nullified. 
This has a direct bearing on the engineering course 
of the School of Mines and Technology, where the 
examination is of a much higher character, and 
the diplomas granted as the result both of technical 
proficiency and practical work. The certificate of 
the mine manager is altogether a different matter. 
He is responsible to the Government, while the 
‘*‘ resident engineer ”’ is responsible to him and under 
his instructions, with certificated men under him 
again. This mania for the “ticket” system will 


| probably result in licensed inefficiency, which will 


become a handicap on the whole mining industry 


| of the Rand. 








No article on technical education would be complete 
without some reference to the technical associations. 
Probably nowhere else can these be found in such 
variety and strength.g Johannesburg has the South 
African Institute of / Engineers; the Chemical, 
Metallurgical, and Mining Society ; the Institute of 
Electrical Engineers; the Geological Society ; the 
Institute of Land Surveyors ; and the Association of 
Mine Managers. The total membership of these 
associations is about 3000. There is also the South 
African Association for the Advancement of Science, 
the beneficial work of which is widely known and 
greatly appreciated. 





L.C.C. TRAMS AND THE ROADS IMPROVE- 
MENT ASSOCIATION. 
THE Highways Committee of the London County 


Council has reported at length to that body on the | 


memorial of the Roads Improvement Association 
alleging obstruction of the traffic of London by the 
working of the Council’s tramways. 


of the first four were 8, 12, 12, and 14, and of the 
second four 14, 18, 19, and 22, and the average 
holding capacity of the cars themselves is certainly 
more than 50. z 

In order that the Board might have before jt 
particulars of the number of passengers carried on 
other vehicles using the streets during the middle 
of the day, observations were kept on the 10th and 
17th January with a view to ascertainng the num|jer 
of passengers using motor omnibuses, with the 
following results :— 


| Average number of 
passengers on eich 
omnibus, 

17th 

| 10th January, 

| January, = morniiy 

| foggy in fine, 

parts. afternoon 
shows 


| 
| 
| 


Observations made between the hours 
of 9a.m. and 5 p.m, 


| 


10-53 7.89 


In Kenning!on Park-road, at New-street ... | 
,, Camden-road, at the Atheneum ...... | 7-02 7°73 
», Holloway-road, at Camden-road ... ... | 2-90 3-08 
5, Broad-street, at Wormwood-street —... | 9-71 9-88 
,, Walworth-road, at Manor-place ... ...| 1499 11-32 
», Lea Bridge-road, at its junction with | 
ee ee errs me 7+( 
,, Brixton-road, south of Brixton Station... | 9-66 5-7 
,, Bishopsgate-street, north of Liverpool. | 
RI ics aes) sav st) acc les sav’ ang, Sua 10-5 
| 10-65 9.0 





It is pointed out that three of the positions at which 
omnibuses were checked were also those at which 
the Association checked the Council’s cars, viz, at 


| New-street, Kennington, where the average number 


of passengers per tramcar between 9 a.m. and 5 p.m. 
was 11.35 higher than the average number of pas- 
sengers per motor omnibus on the first day’s checking, 
and 13.99 higher on the second day’s checking. 
At Brixton-road the average number of passengers 
per car between the same hours was 4.36 higher 
than on the omnibuses on the first day, and 8.3 on 
the second day. At Manor-place, Walworth-road, 
the average was 4.27 higher on the first day and 7.94 
on the second day. It is further pointed out that 
the tramears running on these routes before the 
advent of the motor omnibus could have accommo- 
dated the combined numbers actually carried by 
both omnibuses and cars taken together. Of course, 
figures such as these are of very little value for com- 
parative purposes, for they were taken on entirely 
different days, but the fact that, in all probability, 
the destinations of some of the passengers on the 
motor omnibuses was not served by the tramcars 
and vice versd is lost sight of, or, at any rate, is 
not mentioned. The County Council would evi- 
dently like to see all public passenger vehicles saving 
its own tramcars removed from the streets of London. 

It is explained that at the other points at which 
tramcars were checked by the Association the omni- 
buses were not so checked, as the conditions are not 
similar. The omnibus, when passing these points, 
were well on their journeys north and south or east 
and west, as the case might be, and would, conse- 
quently, be likely to have their maximum loads, 
whereas the tramcars were either near the beginning 
or end of a journey. 

Three other points were also chosen, “‘ in order that 
the Board might have some information before it 
as to the number of passengers using omnibuses 
at centres where a good mid-day traffic is likely 
to be obtained ’’ The records were taken on Janu- 
ary 19th last between 9 a.m. and 5 p.m. 
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Char ng Cross, Grand Hotel ... 1844 230-50 10-55 
| Piceadilly, east of Bond-street 1362 170-25 9-72 
Oxford-street, Bond-:treet ... .... 2274 284-25 12-06 
Average ... i. sss _ - 10-97 


This memorial | 


was commented on in our issue of January 12th last, 


and we do not propose to refer to it in detail in the 
present instance. We may say, however, that it 
is stated that the tramcars were run too frequently 


during the slack parts of the day; that they were | 


allowed to approach too near to, and stopped abreast of, 
one another ; 
the junction of tram lines ; 
negligently carried out, and in such a manner as to 
cause obstruction. 

As regards the first point, it is shown in the Com- 
mittee’s report that the numbers of passengers using 
tramcars at certain places were counted at eight points. 
In explanation of the totals in four of these cases, 
it is stated that the places were quite close to termini, 
and that, had the cars been checked at points some 
distance along the different routes, the average 
number of passengers a car “‘ would no doubt have 
been found to be higher.” It is urged that the 
averages for the other four places, which are situated 
at greater distances from the termini, bear out these 
figures. In passing, it may be said that the averages 


that there was great congestion at | 
and that repairs were | 





These records are taken as showing that if the 
Council is running too many cars during the middle 
of the day, the same remarks apply with even greater 
force to the services maintained by the omnibus 
companies at that time. It is asserted, too, that the 
full number of tramcars is not run between the hours 
of 10 a.m. and 4 p.m. on week days, but that only 
63.96 per cent. of the cars necessary between the 
hours of 7 a.m. and 9.30 a.m. and 5 p.m. and 8 p.m. 
are employed. To make further reductions in the 
services during the middle of the day would, it is 
urged, ‘‘entail great inconvenience to the public, 
and would result in financial loss to the Council, 
as, if an infrequent service were provided, the travel- 
ling public would find other means of transit, or leave 
the district.” 

It is also stated that the cars working between 
il a.m. and 4 p.m. are not run at a loss, as “ the re- 
ceipts a car mile for cars which are in operation 
throughout the day are higher than the receipts 
for cars which are only in service during the busy 
hours of the evening and morning, notwithstanding 
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that during the busy periods each week-day morning 
and evening the full capacity of every car in service 
is required.” No explanation of this is made nor 
are any figures given. 

As to the statement that By-law No. 24—which 
prohibits cars from going nearer to one another than 
50 yards, except at junction points—is generally 
ignored, it is pointed out that the maximum number 
of cars in service for present requirements is 1257, 
and that this number is reduced to 804 between 
10 am. and 4 p.m. The total length of single elec- 
trified track in March last was 258 miles 739 yards, 
<o that when the full service of cars was in operation 
the average length of track per car was 362 yards, 
which was increased to 566 yards when the service 
was reduced in the middle of the day. This would 
appear entirely to avoid the point raised by the 
Association, which was that the cars were frequently 
allowed to come so close together as almost to touch 
one another, and thus to form a barrier equal, at all 
events, to the length of two cars, which might very 
well entirely block the end of a street. 





Some statistics are then given as to what would 
liappen were the electric cars to be entirely withdrawn. 
Supposing that equivalent accommodation were pro- 
vided by motor omnibuses as is now given by the 
tramecars, there would have to be 2688 omnibuses, 
or an increase of 114 per cent. This would be in 
fine weather. In inclement weather, when according 
to the Highways Committee, “ only the inside seats 
of omnibuses are fit to be used,’ the number would 
have to be 5712 omnibuses, or an increase of 354 per 
cent. A specific case is given as an instance of the 
addition which would be made to the congestion of 
ihe streets if omnibuses were entirely to take the 
place of tramcars. During the busy period of each 





week-day morning 70 omnibuses and 100 tramcars 
puss any given point in Walworth-road in one hour. 
If the electric cars were withdrawn and the same 
acconunodation were given by omnibuses, the result 
would be, on a dry morning, 284 omnibuses an hour, 
and on a wet morning, 603 omnibuses an hour. At 
present there is a tramcar every 141 yards; with 
284 omnibuses there would be one of these vehicles 
every 50 yards, and with 603 there would be one every 
23 yards in each direction. This calculation is based 
on a speed of eight miles an hour. The statistics | 
are interesting, but they would hardly seem to bear | 
on the points in question. It was not proposed by | 
the Association to reduce the number of tramears 
during the “rush” hours, and still less to do away | 
with them entirely. 

It is then contended that congestion in main | 
thoroughfares is not caused so much by tramcars 
as by other vehicles. Reference is made to the fact 
that heavy motor vehicles and other slow-moving 
traftic are not compelled to keep to the side of the 
road. Wediscuss this point in our leading article. 

It is admitted that a tramcar when passing over a 
busy crossing naturally holds up traffic about to 
cross the same junction in a transverse direction, 
but,’ it is added, ‘‘ of course, the tramear will 
be held up, in turn, by other traffic. A tramear, 
With its great seating capacity, appears to us to cause 
much less obstruction in proportion to each passenger 
carried than any other vehicle using the streets.” 
Again, a comparison with motor omnibuses is made. 
This time the Elephant and Castle crossing is chosen. 
It is stated that when the maximum service of cars 
is in operation 462 cars an hour pass through this 
junction. If omnibuses were used instead, 988 of 
them, in addition to the present numbers, would 
be required in fine weather, and 2099 in inclement 
weather. It is pointed out as an example of the 
manner in which motor omnibuses may add to the 
congestion of traffic at junctions, that at this same 
place on January 15th last between 10 a.m. and 4 p.m., 
303 omnibuses passed to and from the New Kent- 
road. They carried a total of 1095 passengers, or only 
3-61 to each omnibus. ‘Tramears, it is contended, 
when crossing junctions are not only safer, but actually 
cause less congestion because they are held to their 
course by means of rails. A definite space is left 
for the use of other traftic. On the other hand, 
vehicles not running on rails have no defined course, 
and “ often utilise the part of the road which should 
be used by two lines of traftic.’ In short, the con- 
tentions are that instead of causing obstruction the | 
tramears lessen it; that obstructions and delays | 
have been less serious since the introduction of the 
electric cars; and that the delays would be much 
more serious were the tramears to be suppressed and 
their places taken by any other forin of vehicle. 

_ With regard to the stopping of tramcars abreast, 
it is declared that it may be taken as a general rule 
that this does not happen in places where there is 
not sufficient clearance for other traffic on each side. 
On the Victoria Embankment there are exceptions, 
but here the conditions are exceptional, the two 
lines being laid side by side near one side of the road. 

The Highways Committee denies the accusations 
regarding the manner in which track repairs are 
carried out. It declares that it is not the prac- 
tice to repair “up” and “down” _ lines 
simultaneously, and that instructions are issued 
that only one track is to be dealt with at one time 
unless there is some special feature which necessitates 
both tracks being disturbed, as, for instance, in the 
case of special trackwork at junctions being renewed. 
Even then it is asserted that repair materials and 








| 
| 





| supply. 
| at £6597, and of this sum it was prepared to pay £800. 


| dated 30th October, 1906. 


tools are placed in such positions as will cause the 
minimum inconvenience to general traffic. 

Then an entirely new point is brought forward. 
It is pointed out that the saving to the ratepayers 
in consequence of the cost of maintenance of the pav- 
ing of the tramways area being borne by the tramways 
account now amounts to about £118,000 annually. 
“If,” it is remarked, “‘ there were no tramways, 
the cost of maintaining the present tramways area 
would be very much higher than the figure mentioned, 
as the number of vehicles which would use the streets 
without making any contribution towards their 
upkeep would be greatly increased.’”’ Then, after 
referring to the amount of rates paid, and to the pro- 
portion of the cost of street widenings charged to 
tramways account, it is stated that more than 
42,000,000 passengers are annually carried at work- 
men’s fares on cars run by the Council; that the 
car mileage run at these fares does little more than 
defray working costs, without regard to capital 
charges ; that no other form of street traffic caters 
in this way for the working-classes ; and that, having 
regard to these and other considerations, ‘‘ the 
Council’s cars are entitled to a fair share of the user 
of the streets over which they run.” There is no 
doubt that they are so entitled; the point at issue 
is, ‘‘ What is a fair share ? ”’ 





WATER SUPPLY FOR FIRE PURPOSES. 


Tue London County Council has long complained 
that in certain localities the supply of water is insufficient 
for the purpose of dealing with fires. As long ago as 
previous to February, 1905, its Fire Brigade Committee 
had been in communication with the Water Board on the 
subject, and in February of that year a joint conference 


| between representatives of the two bodies took place. 


As a consequence of this meeting, a list of certain cases 
in which the Council considered that there ought to be 
either extensions of or improvements to mains so that 
the supply of water for fire purposes might be increased, 
was prepared, and forwarded to the Board. To this the 
Board replied that while desirous of assisting the Fire 


| Brigade in any manner possible, it was not prepared to 


pay the cost of the Council’s proposals, but would carry 
out the work if the Council would pay for it. At the 
same time, it expressed its willingness to share with the 
Council the cost of any part of the alterations which would 
effect a reasonable improvement in the Board’s ordinary 
It added that it estimated the cost of the work 


The letter setting out this decision of the Board was 
Before any decision had been 
arrived at by the Council a further letter was received 
from the Board dated 13th March, 1907. This suggested 
that another conference on the matter should be held, 
and it actually took place on July 18th of that year. 
At this meeting the Board’s representatives did not hold 
out any hope of the proposals of that body being altered, 
but suggested that it might be possible for the payment 
of the Council’s portion to be spread over a term of years. 
Even this did not tempt the Fire Brigade Committee, 
which finally decided that it was not prepared to recom- 
mend the Council to pay the cost of extensions connec- 
tions, or improvements of the mains, which were con- 
sidered necessary for fire purposes, as it held the opinion 
that the Board, as the water authority, should provide 
adequate supplies of water for all purposes, and that the 
Board, and not the Council, would be held responsible 
in the event of any damage or loss of life occurring as the 
result of a short supply of water at a fire. 

Finally, in December, 1907, the Board asked the 
Council to join with it in submitting the question in dis- 
pute to arbitration, and it went so far as to say that if this 
proposal were agreed to it would at once put the work in 
hand. The Council fell in with the proposition, and 
finally Mr. Alexander Glen, K.C., was appointed arbi- 
trator. A preliminary meeting of the parties was held 
in December, 1911, and it was decided to pick two cases 
from the schedule in the first instance, in order, if possible, 
that the arbitrator should be enabled to decide on the 
principle on which the allocation of cost should be dealt 
with. One case was selected by the Board and the other 
by the Council, and the cases were heard before the 
arbitrator on the 9th, 10th, and 19th January last. 

As a result, the arbitrator published an interim award, 
in which he determined that the cost of any works which 
he may find in his final award may reasonably be expected 
to be used permanently and exclusively for supplying 
water for the purpose of extinguishing fires ought to be 
paid by the Council. In the same way the cost of any 
works which may be found in the final award to be requisite 
in order to enable the Board to afford such a supply 
of water for purposes other than that of extinguishing as 
it is, or may reasonably be expected to become, its duty 
to supply, ought to be paid by the Board. With these 
exceptions, he held that the cost of the works ought to 
be apportioned between the Council and the Board, 
regard being had:—(a) To the nature and magnitude 
of the fire risks for which the Council desired the work 
to be constructed, or of any other existing or probable 
fire risks for which the work will be available ; (6) to the 
use which has been, is, or may reasonably be expected 
to be made of the work for the supply of water by the 
Board for purposes other than that of extinguishing 
fires; and (c) to any other circumstances or facts proved 
or admitted before the arbitrator which may affect the 
value of the work to the Board. 

When this interim award was made it was suggested that, 
with a view to saving the unnecessary expense and time 
involved in the further hearing of the arbitration, repre- 
sentatives of the Council and the Board should meet and 
endeavour to come to some arrangement on the basis 
indicated by the arbitrator, and negotiations to this effect 
are to be entered into. 

The Fire Brigade Committee is, however, evidently 
not satisfied. It reports that, apart from the question 





of the arbitration and the award, it has carefully con- 
sidered the whole question of the supply in London of 
water for fire-extinguishing purposes. It points out that 
at the present time the legal obligation of the Metropolitan 
Water Board is to cause service mains, &c., to be laid down 
for the purpose of supplying water for domestic purposes, 
to keep such mains charged with water at high pressure, 
and to allow all persons at all times to take and use 
the water for extinguishing fires without making any 
compensation for doing so. The Council has been advised 
that the Board cannot be compelled to lay down new 
mains to meet the Council’s requirements for a supply 
of water for fire-extinguishing purposes. The Board is 
therefore left to determine the position, number, and size 
of the pipes necessary to meet its liability in respect 
of domestic supply without reference to the supply 
required for fire purposes. The Committee’s opinion 
is therefore that the present state of the law is unsatis- 
factory, and that the Board should be under the obligation 
to provide mains large enough to afford a sufficient supply 
of water for fire-extinguishing purposes, as well as for 
other purposes. It is advised that the Council has 
powers to seek legislation in this direction, and it has 
therefore just recommended that powers be sought in 
the session of Parliament of 1913 to provide that the 
Board shall afford, free of cost to the Council, an efficient 
supply of water for fire-extinguishing purposes in London. 
This opens up a large question, and it will be interesting 
to hear what position will be taken up by the Water 
Board. 


ICEBERGS. 


On Thursday, the 9th inst., a lecture on ‘ Icebergs ’ 
was delivered before the Royal Societies Club by Sir 
Clements Markham. The lecturer first of all explained 
that the icebergs of the North Atlantic were not the 
product of the whole Arctic regions, but came almost 
entirely of the great land mass known to us as Greenland. 
That country is a vast mass of plutonic rock covered with 
ice to the height of 8000ft. It is penetrated on its western 
side by deep fiords, some of which run for 80 or 100 miles 
inland. At their ends there are walls of ice rising abruptly 
from the water. These are the terminations of glaciers 
branching from the inland ice, which occupies the whole 
interior. These walls of ice which throw off icebergs 
are called discharging glaciers. There are eight principal 
discharging glaciers on the west coast of Greenland. 

On the Greenland continent the snow, converted into 
ice by pressure, has, in the course of ages, filled all the 
valleys, covered the mountain tops and formed a smooth 
plateau far above them, so that the thickness of the 
inland ice is measured by thousands of feet. The walls 
at the heads of the Greenland fiords, forming the ends of 
the discharging glaciers, are driven onwards by the force 
of gravity, for the pressure of the superincumbent mass 
behind them is enormous. In some cases the rate of move- 
ment is 28 yards in a day. Warmth is produced both 
by pressure and friction. The summer heat has some 
melting effect on the snow, and the moisture is carried 
down by fissures, percolating through the ice and forming 
reservoirs and streams beneath it. This water is one 
agent in the ice movement, for considerable streams flow 
under the discharging glaciers into the sea. 

A discharging glacier, on reaching the sea, has a thick- 
ness of at least a thousand feet. It continues to slide 
along the bottom until it reaches a point where the depth 
of the water has sufficient buoyant force to lift it. Still 
it continues its course. The action of the tides gives 
rise to fissures in the enormous mass, and at length the 
foremost part is broken off, and drifts away as an iceberg. 
At its birth an iceberg will be at least a thousand feet in 
height, as well as in length and breadth. 

The icebergs are discharged from the fiords in vast 
numbers, and are eventually carried by the current of 
Baffin’s Bay and Davis Strait into the Atlantic. Only 
one-seventh of their bulk appears above water, yet they 
are hundreds of yards in circumference, while their peaks 
reach a height of 300ft. and more. 

When the icebergs drift well out into the open sea, the 
weathering and consequent reduction of size begins. They 
eventually lose their equilibrium and capsize. The part 
that had been long worn under water becomes the upper 
part. Very often a large piece of ice breaks off from the 
parent berg and falls into the sea. This is called 
* calving.” 

The colour of an iceberg is opaque white, like hand- 
pressed snow. Scattered through the mass, and some- 
times visible on the surface, are strata of deep blue ice, 
varying in width from one to several feet. These blue 
stripes may be formed by a filling up of the fissures 
in the inland ice with water. Such refrigeration of the 
water in the fissures may be an important agent in setting 
these great mountains of ice in motion. 

The icebergs form long streams opposite to their fiords, 
which are constantly reinforced by fresh additions. 
Sometimes icebergs ground in the fiord which was their 
birthplace, or just outside it, and remain there for months, 
until the reduction of their bulk at length causes them to 
float away. They are in immense numbers. As many as 
280 have been counted at one time. Floating out into the 
open sea, when the ice breaks up in summer, the current 
takes them into the Atlantic, either to ground on the 
banks of Newfoundland, or to float southward, until 
they are melted or broken up by the waves. It is then 
that icebergs and their fragments become a danger to 
shipping. Great pieces are met with going south, long 
before Cape Farewell is sighted. The quantity of ice 
that finds its way further south on to the track of ocean 
liners in the spring depends on the season. They have 
been reported as far south as 38’ 40’. If ships kept to 
the south of the most southern latitude in which icebergs 
have been reported, during the season when they drift 
south, the danger would cease; there would be no risk. 
The order is, or was, that ships are not to go north of 
43° in crossing the 50th meridian, but that is too far 
north. The Titanic was only in 41° 16’, and had just 
crossed the 50th meridian. 

Icebergs are not entirely without their uses. 
offer abundant supplies of excellent fresh water. 
afford shelter, and, on occasion, safe anchorage. 
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amount of dredging. Not only does this new 
port possess the advantage of the natural deep- 
water approach channel from the Humber, but | 
the entrance lock has been designed to meet the | 
requirements of ships of large draught and beam. 
It is 840ft. long and 90ft. wide, and is divided by a 
middle pair of gates giving two locks 320ft. and 540ft. 
long respectively. The height of the lock wall 
from sill level at the outer end is 55ft. 6in., and in the 
lock itself 53ft. 6in. The depth of water in the lock 
at low water of ordinary spring tides is 28ft., and at 
high water of ordinary spring tides 48ft., whilst 
over the inner sill and in the dock there is a depth 
of 35ft. 6in. at high water of ordinary spring tides. 

The entrance gates—-amongst the largest ever 
constructed—have the following dimensions ; 

Outer gates, each half ., 56ft. Gio. height by 53ft. 6in. width 
Middle gates, 54ft. Gin. 5dft. 6in 
Jnner gates, 42fr. Gin. 53 t. 6in. 

Both the entrance jetties have been constructed 
in Jarrah wood. ‘They extend into the river about 
650ft., and are primarily intended for the guiding of 
ships to the lock entrance. The eastern jetty is 
intended to be used for passenger traffic, and con- 
tinental steamers will land and embark passengers 
there. The western jetty has for some months past 
been used for coal loading purposes, and a hydraulic 
coal hoist of an interesting type has been introduced. 

Several proposals were considered for delivering 
the coal to the hoist without interfering with the 
jetty, as it was desirable to retain this level and free 
from any interruption which might interfere with the 
ropes or cables of ships when being let into or out of 
the dock. Accordingly, it was decided to bridge over 
the distance from the shore to that part of the jetty 
vhich runs parallel with the river by means of steel 
bridges resting on cast iron cylinders. To make the 
installation as automatic as possible, two sets of 
bridges have been erected, the one carrying the full 
coal trucks gravitating towards the hoist, and the 
other the empty trucks gravitating to the shore, 
thus avoiding as far as possible mechanical handling 
of the trucks. 





In the equipment of the dock very great attention 
has been paid to the coal export trade, and adequate 
facilities are available. The whole of the south quay 
of the dock is devoted to coal shipping appliances, 
consisting of seven hydraulic hoists. Five fixed 
hoists at the western portion of the south wall stand 
out into the dock on short piers, whilst hoist No. 7 is 
movable, and working in conjunction with No. 6 
hoist, which is fixed flush with the quay, will permit 
of two holds of a ship being loaded simultaneously. 
The five fixed hoists will have a maximum lifting 
power of 30 tons, with a lower power of 20 tons 
and a lifting range of 71ft., the total height of each 
structure being slightly over 100ft. from coping level. 
The single fixed hoist has similar dimensions, except 
that its total range of lift is restricted to 56ft. Each 
of these hoists will be capable of raising and lowering 
about 400 tons of coal per hour, or, say, 5000 tons in a 
day of twelve hours. 

Each hoist is served by a group of eight gravity 
sidings leading from the high-level serving roads ; 
each siding accommodates forty 10-ton wagons, 
a total of 320 laden wagons for each hoist. Further 
room is provided for 8000 laden wagons in the storage 
and reception sidings adjoining the gravity sidings, 
giving a total accommodation of over ten thousand 
10-ton wagons, or 100,000 tons of coal. Large as 
these figures are, they do not include the western 
jetty sidings previously alluded to, where another 
320 laden wagons can be stored for serving the jetty 
hoist. For accommodating empty wagons there 
are sidings holding about 3500 wagons. In addition 
to the laden gravity sidings leading to the hoists, 
each hoist has a set of empty gravity sidings leading 
from the hoists and extending under the high-level 
serving roads to the empty storage sidings. 

Great attention has been paid to the method of laying 
out the laden and empty wagon sidings. Reception 
roads are provided for trains bringing coal from the 
collieries, and these communicate direct with the 
storage sidings, avoiding unnecessary shunting opera- 
tions. Accommodation is provided for engine re- 
quirements between the laden and empty wagon 
sidings, and operations take place in both groups 
simultaneously without fouling the arrival of incom- 
ing trains or the despatch of empty wagons. At 
the south-west of the dock arm an engine-house, 
with accommodation for sixty locomotives, is nearly 
completed. A graving dock, 750ft. long, 56ft. wide, 
and 27ft. over sill, has been constructed in close 
proximity to the dock entrance. 

The timber trade, as at Grimsby, will form an 
important feature at Immingham, and the north- 
western arm of the dock is to be utilised as a timber 


IRON AND STEEL INSTITUTE. 
No, II.* 


THE first paper taken at the spring conference of 
the [ron and Steel Institute, the opening of which was 
reported last week, was that by Dr. Hans Nathusius : 
** Improvements in Electric Furnaces and their Appli- 
cation to the Manufacture of Steel,” of which a long 
abstract has already appeared in these columns. 

In discussing it Mr. A. Windsor Richards said that 
the paper would be read with interest by every metal- 
lurgist. Questions relating to cost were of the first 
importance in electric furnace working, and it was 
probably correct to assume that except for those 
countries where there were large deposits of good iron 
ore and’ cheap power, the electric furnace was not 
likely to make very much progress. Reference was 
made by the author to the advantages of having 
molten oxide, and certainly no one who had worked 
with the Bessemer open-hearth process could doubt 
that molten oxide would hasten the process of manu- 
facture very much. It was suggested that the oxides 
could be melted in the electric furnace, and that such 
a method might be usefully applied in the Talbot, 
Bertrand—Thiel, or Hoesch processes. In that case, 
however, the resultant material would not be electric 
steel at all, but would be Talbot, Bertrand—Thiel, or 
Hoesch steel. Dr. Nathusius went on to state that 
the method might be employed with two furnaces 
one for melting and one for refining—but several con- 
siderations arose in connection with the proposal to 
employ two furnaces for making one heat. Then 


there was the suggestion of employing a third furnace. | 


the three furnaces being intended to work together, 
and the third furnace to be fed with steel which had 
undergone a preliminary refining in the two other 
furnaces. The suggestion was certainly an interesting 
one, and the author made important claims in that 
connection. Perhaps the most important part of the 
paper was that which dealt with the melting down of 
ferro-manganese in are furnaces. That seemed to be 
an important and useful development, which might 
commend itself to steel workers. Reference was made 
to the fact that there was a distinct gain by this pro- 
cess, based on the saving of ferro-manganese, and, 
indeed, the author claimed that not only was less 
manganese used, but that the process was a better 
one, and the steel produced was superior in quality. 
He did not think that the figures put forward were 
quite correct. 

Mr. E. C. Ibbotson said that he believed the author's 
experience had been entirely with are furnaces. He 
would like to point out that at the present time the 
Kjellin furnace was still at work in Sweden, although 
other types of furnace had been experimented with. 
That, furnace was producing high quality steel. In 
Austria and Italy induction furnaces were working 
satisfactorily, and the Réchling-Rodenhauser furnace 
was also doing very satisfactory work as a refining 
furnace. With regard to high quality carbon steel 
containing, say, 1-30 per cent. carbon, it remained 
to be proved that any type of are furnace could pro- 
duce steel which would compare in quality with that 
produced in the induction furnace. Much interest 
attached to the question of current consumption in 
are and induction furnaces for the same amount of 
refining, but he believed it might be claimed that the 
induction furnace still occupied the field. There had 
been a good deal of theoretical exaggeration about the 
pinch effect, but he believed that in that respect, and 
as regarded the consumption of current for an equiva- 
lent amount of refining, the Réchling—Rodenhauser 
furnace would hold its own. The induction type of 


furnace had never yet had a fair chance in Great | 


Britain. In one case the current supplied was only 
half that required, and in another instance the proper 
furnace lining was not employed. There could be no 
doubt that the induction furnaces which had been put 
down in Great Britain had been subject to alterations 
which were not improvements on the furnaces which 
had been working satisfactorily on the Continent for 
some years past. 

Mr. E. H. Saniter raised the question of covered 
electrodes. He said it was possible that with molten 
metal the covered electrode was fairly satisfactory. 
Something had been said in the course of the discus- 
sion about other makes of furnace, and he agreed with 
the observations made by Mr. Richards as to the 
awkwardness when more than one furnace was used 
of transferring slag. With regard to the melting of 
ferro-manganese, that might be a good thing for the 
basic process, but if applied to a process like the open- 
hearth, where there was no waste of material, he did 


not see how there could be any economy. 


Mr. E. Kilburn Scott referred to the question of low 
power factor. 


The author pointed out that the | 


would point out that the drawings given in the paper 
were not mere diagrams, but were working drawings, 
which was a very great advantage. In a recent design 
of furnace, the Herring, what appeared to be a suc- 
cessful attempt to take advantage of the pinch effect 
had been made, and to utilise what had previously 
proved an objection. An illustration of the serious 
character of the pinch effect was that it was sometimes 
so great that it was very difficult to melt aluminium 
by electrical methods. The new type of furnace to 
which he referred after six months’ experimenting 
appeared to give very satisfactory results. With 
regard to the arc furnace his objection was that the 
electrodes were troublesome to renew, it being neces- 
sary to stop everything for that purpose. ‘The elec- 
trodes had also a bad habit of breaking off in lumps, and 
a further disadvantage was that they were supplied 
by only one large firm at Niagara, and were very 
expensive. Reference had been made to the impor- 
tant point of the cost of current, and the author referred 
to a price of 0-07d. per kilowatt-hour. He believed 
that the lowest cost that could be looked for in Great 
Britain at the present time was one-tenth of a penny, 
| whereas the price in Norway of 20s. per kilowatt-year 
represented one-thirty-sixth of a penny per kilowatt- 
hour, and that was the point to which the advocates 
of the electric furnace had to work down. He did not 
see how that was going to be accomplished. Some 
reduction of cost might perhaps be effected by the 
adoption of the large steam turbine of the Parsons 
type of 20,000 kilowatts capacity which the Parsons 
Company was building, if these large turbine sets 
were worked in conjunction with a boiler of the 
| Bone type. 
Mr. C. C. Gow said that Dr. Nathusius’s paper came 
| at a moment when electric furnaces might be said to 
| have at last attained a footing in this country. Dr. 
| Nathusius had brought before them a furnace which 
resembled in many ways others of the combined are 
| and resistance type, but which differed from them in 
| the ingenious method of utilising a three-phase system 
| enabling the bottom electrodes to work to some extent 
| independently of the top electrodes. To satisfy these 
| requirements Dr. Nathusius had found it necessary 
to introduce complications in the simple three-phase 
are furnace. The only important advantage claimed 
was the actual generation of heat in the bath itself by 
the passage of a heavy and variable electric current. 
This, it was stated, was of the first importance while 
the alloying metals were being added. As a rule that 
period lasted about ten minutes. The heat produced 
by the bottom electrodes might be regulated from 
zero to any desired maximum, and to imitate the 
induction furnace during the period of alloying it 
would be necessary in a 5-ton Nathusius furnace to 
pass fully 300 kilowatts through the bottom elec- 
trodes; the tension of the bottom would only be 
10 or 12 volts, so that the cables and transformers 
would have to be constructed to carry current for a 
furnace of such a size. Dr. Nathusius did not say 
what maximum power he intended to put through the 
| bottom, but unless it was at least several times greater 
| than that expended at the surface, the advantage 
|claimed was not fully justified. On referring to 
Figs. 5 and 8 it would be seen that the alloying was 
actually effected when only 40 and 60 kilowatts were 
being consumed by the bottom, as against 350 and 
220 by the top electrodes. He could not see that the 
generation of heat in the bath and in the bottom, 
equivalent to an average of only 50 kilowatts, was going 
to be of any material advantage, and certainly would 
not fulfil the conditions aimed at or justify the com- 
plicated additions to the simple arc furnace and its 
electrical equipment. With covered electrodes a 
great point was made of generating the heat in the 
dolomite itself. This was a disadvantage, as the 
nature of the dolomite was likely to alter by further 
burning as the author suggested, after ramming, and 
this would undoubtedly cause contraction and prob- 
ably destroy the solidity of the bottom. Again 
generating heat in the dolomite bottom itself in a region 
which was close to the shell was likely to increase con- 
duction and radiation losses very considerably. 
Monsieur Adolphe Greiner said that the remarks of 
the author and his comparison of induction and are 
furnaces appeared to have a good foundation. He 
produced evidence that the arc furnace had that sim- 
plicity of construction which made it eminently suit- 
able for metallurgical work. At the Seraing Works an 
arc furnace of the Girod type had been working for 
the past three and half years ; that was a furnace of 
four tons capacity. Some of the arrangements sug- 
gested by the author were not quite simple, but in 
practice he did not see that it would be necessary to 
| go as far as the author suggested. It was clearly a 
| great advantage to have a molten bath and great heat, 
as it was only in that way that the results shown in 





| 








electric generator for the induction furnace must, : The fi 
ee , ; s : > > > sed. 1e figures 
even with installations of medium size, be designed for | Table 1 of the paper could _ meer Frew! - 
a power factor of between 0-6 and 0-7. It was clear | quoted by the author were certaimly of greet mn 
that that meant a good deal to the steel maker in con- | ®"°¢., With regard to the ferro-manganese side of the 
pasencan with the cae of generator required, and it | question, that was an extremely interesting develop- 
; : Ge “hic Si vas of great promise, 
might be necessary to have some kind of machinery | ™€"*: which he considered oe aa I a ou 
to improve the power factor, and that. machinery | because with ferro-manganese they did not always 


would require looking after. Another point which | oe: wale Dicaranaia that the time had: gone 
dg er san. me gag earn em ae | by when the electric furnace could be looked upon - 
would be admitted that on the whole the author had | afad. It had to be ip ge se eee 
made out a very good case for the arc furnace, and he | se 86 ys ee ee eee ee ae 

; qualities of steel, and it would probably be used for 


| steel melting for castings. For ordinary work it was 


pond. There is a large timber yard adjacent to the 
dock, and five 30 cwt. steam cranes have been erected. 
A large grain silo is in course of construction at the 
eastern end of the dock, and the various transit 
sheds will all shortly be completed. These are all 
amply provided with crane equipment and capstans. 
The hydraulic and electrical power station has been 
in successful operation for some time past, and in 
future notices we hope to deal at some length with 
this and several other interesting features of the 
Immingham undertaking. 
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clear that the electric furnace would for a long time j}at that time in the Lake Champlin district of the 


be quite unable to compete with present methods on | United States. 
Considerable experience was now | accepting the theory put forward by Sir Robert | but a small chapter to the knowledge and history of 


the seore of cost. 


He was rather doubtful 


available with regard to the induction furnace, which | Hadfield that the Indians were acquainted with the 


claimed a good deal of attention by reason of its sim- 
plicity. 
assumed that the only point which was claimed by the 


process of cementation, but he admitted that they 


With regard to the author's arc furnace, he | knew how to make what he might call steely iron, 


giving effects similar to cementation. Some points 


author for his construction was that he was increasing | of interest in connection with direct-made wrought 


the number of ares. In the first place, with such 
furnaces there was a single arc, then a double arc, then 
a bottom electrode, and the main point about this 
particular furnace was that there were three arcs, and 
that at the bottom of the furnace it was possible to 
» have multiples of three. It might be accepted as a 
fact that the ultimate furnace would be the simplest 


furnace, and unless the author could show that 
he obtained results giving great advantages in 


economy of operation or quality of material pro- 
duced, it was impossible to regard this particular type 
of furnace with favour. 

The President said that the author would reply to 
the discussion by correspondence. Personally, he 


thought that there could be no question that the | 
| ** Sinhalese Iron and Steel of Ancient Origin.” 


electric furnace had come to stay, but it was certainly 
doubtful if it was going to compete with open-hearth 
steel for ordinary purposes. For special qualities of 
steel there could, he thought, be no question that it 
was the furnace of the future ; but much, of course, 
depended upon the cheap kilowatt-hour, and that was 
a point to which he would draw the attention of those 
interested in the furnace. He was sure that the con- 
ference would wish to pass a very cordial vote of 
thanks to the author of the paper. 

The second paper taken was that by Dr. J. E. Stead, 
entitled “Welding up of Blowholes and Cavities 
in Steel Ingots,” of which an abstract was given in 
our last issue. 

Prof. J. O. Arnold, opening the discussion, said that 
he entirely concurred with the view put forward by 
Dr. Stead, and it had to be admitted that blowholes 
were occasionally met with in steel. He had seen 
them. It was obvious, however, that Dr. Stead had 
produced a remarkably bad ingot, which no doubt he 
had had made for the special purpose of his inquiry. 
He could assure Dr. Stead, however, that they had 
made even worse specimens in the University Steel 
Works at Sheffield, and were quite prepared to com- 
pete with Dr. Stead if necessary in the production of 
bad ingots. A point arose in this research in connec- 
tion with low carbon steel tubes for water-tube boilers, 
which was of great practical importance. Four-inch 
tubes of that description were made from Swedish 
ingots, and if there was a blowhole in such steel when 


it was rolled down the defect might not be discovered, | 


and there might be a burst inthetube. He had seen 
examples of that in Admiralty tubes, and the effect 
of a blowhole in a vital part like that was very import- 
ant, as such a blowhole could not, of course, be welded 
out. 

The President, in moving a vote of thanks to the 
author of the paper, said that, speaking for steel makers, 
they did their best to avoid blowholes, but in any 
case it was interesting to know that under certain con- 
ditions such blowholes could be welded. The 
present investigation referred to crucible ingots, but 
it would be very interesting to those members who 
were engaged in the heavy steel trade if Dr. Stead 
would extend his investigations to include Bessemer 
and Siemens ingots. 

Sir Hugh Bell then briefly presented his paper, 
** Notes on a Bloom of Roman Iron from Corstopitum 
(Corbridge),’”’ of which a brief account will be found in 
our last issue. 
the actual ingot was in the room, and could be in- 
spected by members. Letters had been interchanged 
on the subject with various authorities, and the 
matter had aroused considerable interest. The paper 
which was to be presented by Sir Robert Hadfield 
gave a remarkable account of some early makes of 
iron, which went to confirm the opinion that wrought 
iron in the early days was made direct from the ore. 
Occasionally, no doubt from accidental causes, some- 
thing which distinctly resembled cast iron was made, 
and doubtless the makers were very much perplexed 
at the result, as they wanted to get iron in a form easy 
to manipulate. However, he was treading on danger- 
ous ground, because there were those who believed 
that certain Roman implements found in Great 
Britain were made of cast iron, and his friend, Dr. 
Greenwell, of Durham, was one of those. 


The author stated that a portion of | 
| that the chisel had been carbonised from amounts 


| 
| 


| 
| 


| 
| 

















| ago. 


Professor Henry Louis said the point which Sir | 
Hugh Bell had raised as to whether the iron was made | 


by direct or indirect methods was an interesting one, | 
| the current practice of that time, as probably was the 
case-hardening or | 


but he personally agreed with his view, that the iron 
was made by the direct process. There was no real 
evidence that the Romans knew cast iron, except as 
accidentally produced now and again. It was natural 
that a knowledge of how to manufacture iron should 
have existed from a very early period, as iron formed 
an excellent fighting material. The well-known 
writer Agricola, about the middle of the sixteenth 
century, had given an account of the direct process 


| quenched in order to produce articles with hardened | 
cutting edges—was known, is an important piece of | 


for the manufacture of steel, but it was clear that up | 


to that period cast iron was only produced by accident. 
He was familiar with the process of manufacturing 


wrought iron practised in the Central Provinces of | 
| stone, such as those seen in Egypt, were carried out 


India, where small furnaces were employed, and it 
was interesting to recall the fact that even civilised 
nations were using direct made wrought iron until 


about the year 1880, such iron being manufactured | edge. 


iron were brought out in micro-sections made by 
Dr. Stead and himself. 
photographs taken from a small piece of direct-made 
Indian iron about a quarter of an inch square, and 


| while one showed pure ferrite, the second showed 


ferrite and pearlite, and the third practically all 
pearlite. The great difference in the carbon content 


was one of the most notable characteristics of | 


direct-made iron. With regard to the specimen which 
was the subject of Sir Hugh Bell's paper, it was prob- 
ably made direct from the ores of the coal measures 
of the district in which it was found, but what use was 


intended to be made of the iron was almost entirely | 


a matter of conjecture. 
Sir Robert Hadfield then presented his paper, 


This paper is mainly of antiquarian interest, and is, 
unfortunately, too long to reproduce in full. 
the author’s good fortune during his recent tour 
round the world to visit the Colombo Museum and 
inspect a set of ancient specimens of iron and steel 
which were obtained from some of the buried cities 
of Ceylon. These cities date back from 


tinuous history as habitable by human beings; the 
history of some of them continued up to about 
1500 a.p. This collection, which was formed 
quite recently, and has not been previously known or 
described, was 1ighted upon quite by chance, and was 
the find of an otherwise idle day. It is a fascinating 
collection of ancient specimens and instruments of 
iron, and is in many respects absolutely unique. The 


every facility for examination. Finally, through the 


He had had three micro- | 


It was | 


about | 
500 B.c., and since then have had a more or less con- 


| trouble he has taken if this paper throws light upon 


| 


about | points which have been before obscure, or if it adds 


the fascinating metal iron—the metal by the aid o} 
| which so much has been done to modify and revolu 
| tionise the world, specially in its more recent and 
| modern history.” 

Sir Robert, in introducing the paper, referred (. 
| Professor Louis’ remarks, and said that an analysis 
of the point of the chisel included in his specimen- 
| showed that the carbon contents was quite consider- 
‘able. On the edge of the chisel the percentage oj 
| carbon was -9, and that might be accounted for, a 
Professor Louis had suggested, ‘by the method «| 
manufacture, and not therefore the result of cementa 
tion. The depth of the cabonisation also seemed tv 
be variable, and the percentage ranged from -9 dowi 
|to +2 per cent. There was some evidence that thi 
| chisel had been quenched, and it seemed to be evident 
| that the ironworkers many thousands of years ago 
knew how to make steel. Sir Joseph Jonas, who had 
sent him some photographs from Pompeii showing iroi: 
tools, had also given him some analyses which he had 
| received of Indian iron. The carbon percentage 11) 
one case was - 184, and the phosphorous was high ut 

-148. There was considerable difficulty in keeping 
specimens of ancient work intact, and Sir Hugh Bell’. 
fine specimen was for that reason particularly valu 
able. In Ceylon of course, the air was very dry, and 
that explained how his own materials had been pro- 
served from rusting. 

This paper was followed by a communication from 
Mr. H. G. Graves, which dealt also with ancient 
Indian iron. We give a few lines from it. 

There are three instances in India of very large forged tro: 
columns and beams which can be ascribed to a period prior ty 
a.p. 1000. The exact dates of their production are not ascet 
tainable with any approximation to certainty, and as othe) 


| details of their size are not readily available, the following note 


kindness of his friend, His Excellency the Governor- | 


General of Ceylon, Sir Henry McCallum, he was 
accorded the privilege of having placed at his disposal 
a few of the specimens for investigation. 

To 
steel, this collection of ancient iron and steel speci- 
mens appeals as being without doubt the most com- 
plete and unique in the world. There is probably 
nothing at all like or approaching it in any other 
museum or private collection. 

The following is Dr. Willey’s description of the 
specimens sent to the author from the Colombo 
Museum for the purposes of this’ research :—(1) 
Museum specimen, No. 138, steel chisel from Sigiriya, 
of the fifth century a.p., length 10in. (2) Museum 
specimen, unnumbered, ancient nail—pointed end 
broken off—13}in. long, probably also from Sigiriya, 
of the same date as the chisel, but the particulars are 
lost. It is, however, certainly very ancient, and is 
typical of a special class of implements found in the 
ruined cities of Ceylon. (3) Native bill-hook or 
‘** ketta,”” just as it came to hand from Dumbara, near 
Kandy, the headquarters of much medieval native 
work. 

These specimens were analysed, tested as far as 
possible, and microscopically examined by the author. 
The chisel contains only a trace of carbon, no man- 
ganese, -28 of phosphorous, and -12ofsulphur. The 
tensile strength is 26 tons, and the hardness number, 
Brinell, 144. The microscopic investigation showed 


varying between saturation—-9 per cent.—to -2 per 
cent. and to a variable depth. The presence of 
martensite and hardenite suggest that it had been 
quenched, and the author believes this to be the first 
time there has been put on record evidence of the art of 
cementation having been known 1500 to 2000 years 
He thinks it probable, therefore, that such 
knowledge could be traced back still further. The 
nail had an ultimate strength of 21 tons and hardness 


numbers of 117 and 209 on opposite sides. It does 
not appear to be hardenable by quenching. In the 
billhook there were only traces of carbon, +34 phos- 
phorous, and -26 silicon, with -022 sulphur. It had 


a breaking strength of 29 tons, and hardness numbers 
of 153 and 166. It is of a somewhat low quality of 
wrought iron, and as there is no trace of carbon the 
only hardness it could have had was that due to 
hammering. The author concludes :—*‘ If the photo- 
micrographs of the ancient Sinhalese chisel represent 


case, the fact that the art of 
cementing and carburising wrought iron—afterwards 


evidence, and proves that the art of iron and steel 
manufacture must at that time have been of quite a 


high order. . . . It is important to know 


whether the facts stated in this paper warrant the | 


conclusion, as they appear to do, that knowledge 
existed in ancient times with regard to hardening 
carburised iron. If they do, we should then have a 
satisfactory explanation of how the great works of 


in past ages—that is, probably by means of iron or 
steel tools, hardened and tempered to carry a cutting 


have been written. 
The best known example is the iron column at Delhi. Kouglily, 


author met the then Director —April 1910—of the | it is 23ft. 8in. high, and ranges in diameter from I6}in, to L2in 


Museum, Dr. Arthur Willey, F.R.S., and was afforded | 


Its weight is estimated at about 6 tons. The column at Dhar, 
in Central India, which is now broken into three pieces, | 

however, larger, being about 43ft. a and square, to octagon! 
in section of llin, to 10in. inside. Its weight may be taken, 
as 7 tons, or a ton heavier than the Delhi pillar. The third 
and least known, is at the so-called Black Pagoda at Kanarak, 
or Konarak, in Orissa, possibly the most noteworthy of all, 


| as the pieces are so numerous, and all are of very considerable 


those interested in the metallurgy of iron and | 


The author will be more than repaid for any | vanadium, per se, was not very marke 


size The largest is a rectangular bar, 234}ft. in length and 
llin. by 104in. in section. It is part only of a longer bar, one 
end being broken off and missing, but in its present state it must 
weigh over 4 tons. The next largest is an unbroken rectangular 
bar, 35ft. long and Tin. to 7jin. square, weighing about 6000 Ih. 
Altogether, scattered around the temple, are twenty-nine pice: 
in all, some of them less than 5in. square in section. 

Mr. Graves yives interesting particulars of 
pillar at Dhar and of the iron beams at Kanarak. 

A third paper of antiquarian interest was supplied 
by Prof. Thomas Turner, who described some curious 
remains of iron found in fairly large quantities in the 
neighbourhood of Little Aston Forge, not far from 
Birmingham. These remains are known locally 
from their shape as ‘ham bones.” They vary in 
weight from 20 1b. up to half a hundredweight or 
|more, and are characterised by the enormous con- 
|tent of sulphur, which rises to about 5 per cent, 
They were, in Prof. Turner’s opinion, accumulations 
at the bottom of a furnace used for the production 
of wrought iron, the domical portion corresponding 
with the furnace bottom, a flat top with the surface 
of the fluid mass, and the handle or projection with 
the tapping hole of the furnace. Their age is doubt- 
ful, but probably not much more than three hundred 
years. 

The President proposed a vote of thanks to the 
authors of the papers. 

In closing the morning session the 
announced that the autumn conference of the Insti- 
tute would take place in Leeds on October Ist, 2nd, 
and 3rd next. 

Sir Robert Hadfield presided at the afternoon meet - 
ing on May 9th, when papers by Dr. J. O. Arnold and 
Mr. L. Aitchison on ** The Solubility of Cementite m 
Hardenite,’ and by Dr. Arnold and Professor A. A. 
Read on ‘Chemical and Mechanical Relations of 
Iron, Vanadium and Carbon,” were presented. 

In presenting the first-named the authors point 
out that during # research, involving the preparation 
of about 250 microsections, it has been clearly proved 
that the change of pearlite into hardenite occur, 
during a range of temperature not exceeding 3 dey 
| Cent. In other words, 13 per cent. of B carbide, Fe.C, 
dissolves in or feebly combines with iron very rapidly, 
whereas, say, 10 per cent. of A, or cementite carbide 
proper, requires, as has been shown, a range of about 
190 deg. Cent. for its complete solution. Hence it is 
a subject for serious consideration. Is not the diffu- 
|sion of A, carbide, into hardenite a normal act of 
| solution, whilst the diffusion of B, cementite, into iron 
is rather of the nature of a reduction, producing 4 
lower compound—hardenite—unique in its remark- 
| able attenuation ? 

The influence of vanadium on iron and_ steel 
was, say the authors of the second named paper, 
discovered by one of the authors in the steel works of 
Sheffield University during a series of researches 
carried out from 1899 to 1902. ‘The experiments were 
made on ingots melted by the Huntsman crucible 
process, and in the acid open-hearth furnace. The 
results were not published in any journal, but were 
copyrighted at Stationers’ Hall. The influence of 
d on structural 


the 


President 








THE stheinabtiabea anes 


= 17, 1912 





en 


— 
or 








It was stated 
tungsten, the results were almost magical. On tool | | that the quenchings were made in an ample tank 
steel, per se, and with other elements, the results were | of cold water and brine, and did not occupy more 
startling. It was pointed out that as the carbide | than one second. What was meant by this? It 


steel, but in the presence of chromium, nickel, and | covered both sail and hardenite. 


residue on dissolving the steel in dilute sulphuric acid | was absolutely impossible to take a piece the size | 


contained nearly all the vanadium, this element prob- | | spec sified and quench it in water in one second, and have 
ably existed in the form of a carbide or double carbide ; | it cold in that time, especially if the temperature ms 
hut so far no systematic research has been carried out | the steel happened to be anywhere about 900 deg. « 
to determine the exact condition in which vanadium | 1000 deg. Cent. The great trouble that had vied 
may be present in steel. The present communica- | experienced in making researches on the effect of 
tion is a continvation of the work published by the | quenching was to get the material chilled suddenly. 
authors in their papers on ‘ The Chemical Relations | He hoped some day to bring some results before the In- 
of Carbon and Tron,” “* The Chemical and Mechanical | stitute showing what instantaneously chilled material 
Re lations of Tron, Manganese, and Carbon,” and | really was. So far it had never been really obtained. 
‘The Chemical and Mechanical Relations of Iron, | With regard to the micro-structure, the paper stated 
Chromium, and Carbon,” and contains an account of | that the etching solutions used for the development 
a oo experiments made to determine : | were a 5 per cent. alcoholic solution of picric acid, 
The composition of the carbides separated from | or a 1 per cent. nitric acid solution, presumably 
a series of well-annealed steels containing | in water. In his opinion, neither of these solutions 
various percentages of vanadium, the per-| was the more convenient or the more useful, or the 
centage of carbon increasing with the per-| better adapted for the development of structures 
centage of vanadium. of hardened steels. There was no doubt whatever 
2. The mechanical properties of the alloys under | that the Osmond method of polishing by “ polish 
static and alternating stress tests. attack’? was by far the best for etching hardened 
3. The microscopical features of the alloys. | steels, but in works where there was much dust 
Mr. EK. H. Saniter said that he had read these papers | floating about the etching by reagents was better. 
with very great interest. An important point had | Since he had seen the paper he had prepared a hardened 
been stated with regard to the carbides of chromium, | steel by quenching it from 941 deg. Cent., and had 
which was the subject of a paper recently presented | etched it and obtained the very marked needle struc- 
to the Institute by Mr. Moore. He agreed that there ture shown in the micro-photograph, which he pro- 
was evidence to support the contention of Professor | | duced, and which should be compared with the 
Arnold that the carbides of chromium were double | | photograph of similar material given in the paper, 
carbides, and the paper also went to confirm the view | in which no such structure was visible. The authors 
that vanadium carbide was a mixed carbide. The | stated that there was a range of 3 deg. at the critical 
phenomena in connection with vanadium carbide, to | change point, but he and most other people main- 
which Professor Arnold had directed attention, were | tained that it was a point and not a range at all. 
similar to those which occurred with double carbides | The best way to determine whether it was one or the 
of iron and chromium, and the change in the Ar3 point | other was to take a piece of well-annealed steel 
might have important practical consequences. and heat it at one end at a constant temperature 
Mr. F. Rogers said the papers opened up the ancient | above 900 deg. Cent. and leave it there for, say, 
controversy between the allotropic and carbon schools. | six hours ; take it out and cool it, and then cut it in 
In endeavouring to account for the hardening of | two pieces longitudinally, polish and etch it. When 
carbon steels the allotropists claimed not only that | this was done it was found that the critical point 
iron contained some carbide in solution, but that there was marked as a straight line and not a border of 
was a-hardening of the beta constituent. That was | gradation. The specimen produced illustrated this. 
no real explanation of the hardening of carbon steels. |The so-called remarkable quenching phenomena 
Perhaps the strongest support which the allotropic | referred to by the authors were remarkable, as all 
theory received, which was derived from the character- | phenomena were, but had been frequently noticed by 
istic of alloy steels, was that there was a gradual con- | those who had studied the structure of hardened steel. 
tinuous transfer of properties asthe amount of the alloy | Professor T. Turner said the authors referred 
was increased. Some of the curves given by Professor | to the iron carbide that existed at high temperatures. 
Arnold brought this out clearly enough, and it would | That was a view he had always taken, but there was 
seem that new critical points in vanadium steels had | one important experiment made some years ago by 
been established. |one of Professor Arnold’s old students, who was at 
Dr. Walter Roeenhain believed that Professor | the time working in his laboratory, in which he took 
Arnold’s paper almost invited disagreement, but | a specimen of hard steel and placed soft steel or iron 
there could not be two opinions as to the importance | on the other side of that, and placed it in a tube, 
of studying the constitution of ternary steels. It | which was evacuated. He then heated the specimen, 
would be very interesting to have a correct definition | and found that the carbon migrated from the hard 
of hardenite ; there certainly was no correct definition | steel to the soft iron outside, as was to be anticipated, 
of that expression at the present time, and until one | but when they weighed the samples it was found that 
was generally accepted by metallurgists it was only | the amount of carbon gained by the soft iron was pre- 
making confusion worse confounded to introduce | cisely the same as the weight lost by the piece inside, 
still more terms, of which “ vanadium hardenite ” | so that it was the actual amount of carbon, and not 
was anexample. It appeared to him that the expres- | of iron carbide. The iron carbide ought at that 
sion ** vanadium carbide * would meet the case quite | temperature to have passed out of the high- 
well. The multiplication of names was to be greatly | carbon steel into the low-carbon steel, with a different 
deprecated, and he could find nothing in Professor | weight to that of the carbon alone. 








Arnold’s paper which suggested that cementite Mr. W. H. Hatfield said that in connection with the 
and pearlite were really different in character. | relative chemical relation of iron, vanadium, and 
‘That carbon was associated with the hardening of steel | carbon, what the Institute really desired was new 


facts, and this paper, like other papers in the same 
series which Professor Arnold had published, was full 
of much new data, which was likely to prove extremely 
valuable. He would like to ask Professor Arnold 
one question upon the existence of a double carbide 
of iron and vanadium. Last year he gave a paper 
on ‘‘ The Influence of Vanadium upon the Stability 
of the Carbide,” and Professor Arnold stated in his 
paper that the micrographic analysis had proved 
almost beyond doubt that there was no double carbide 
of iron and vanadium. He had himself shown that 
the carbide itself, with increasing vanadium content, 
became more stable with increased temperatures, 
and was not as liable to dissociate. That rather 
pointed to double carbide existing in the particular 
specimens, and under the particular conditions, 
which he examined. 

Sir Robert Hadfield, referring to Dr. Stead’s 
remarks as to the difference of hardening a mass of 
steel in the interior, said that in connection with the 
manufacture of projectiles up to 14in. diameter 
they had no difficulty in getting those hard right to 
the centre. 

Referring to the paper by Messrs. Arnold and 
Aitchison, Mr. W. J. Foster said he believed all the 
phenomena exhibited by the authors’ experiments 
could be readily explained by the simple laws of 
solution, and all the research work of the past attempt- 
ing to explain the general properties of iron and carbon 
could be explained likewise; therefore why not 
adopt the principles of solution to introduce a system 


it was impossible to dispute, but it would be necessary | 
to discuss the part played by the beta constituent 
hefore accepting the conclusions put forward. It 
seemed to him that there were obvious difficulties 
in the way of accepting evidence from a 10 per cent. 
vanadium steel in the elucidation of the beta effect 
on carbon steel. 

Dr. J. E. Stead, F.R.S., warmly congratulated 
the authors upon the very useful work they had 
done in determining the kind of carbide which would 
settle out of steel when it was cooled down, slowly. 
‘The work of separating these carbides and distinguish- 
ing them must have been very great, and involved 
im enormous amount of time. Coming to the ques- 
tion of nomenclature, it was somewhat amusing to 
find Professor Arnold, who was usually against new 
names, introducing new names. He agreed with 
Dr. Rosenhain that there was no_ justification 
at the present time for giving these various com-* 
pounds the names that Professor Arnold had given 
to them. He would like to know if Professor Arnold 
had determined the electrical and magnetic properties 
above and below the critical points, because it was 
really necessary to know what they were before one 
could form reliable conclusions, or be justified in call- 
ing the critical points the expressions Ar 1, Ar 2, Ar 3. 
Coming to the question of the solubility of cementite 
in hardenite, he was sorry that this paper was not very 
much more amplified. It had been written in the 
fewest possible words, and was liable to lead to some 
confusion by reason of this condensation. The term 


“saturation”? applied to unhardened steel was/|of the nomenclature of steel based simply on the 
here applied to a substance in which there | degree of saturation, or, in other words, the per- 
was no saturation at all. There were two sub-| centage of carbon present in solution at a fixed point 


as regarded the temperature ? 

Professor Arnold, in reply, said that he was making 
arrangements for working with an initial temperature 
of 1500 deg. Cent. with Professor Bone, with his 


stances lying side by side, and they were as much 
saturated as a total abstainer would be saturated 
with alcohol if he only carried a whiskey bottle in his 
pocket. The alternative term Professor Howe had 


| 


l 








brought in the equilibrium diagram. In that dia- 
gram he supposed they would admit that what he 
called hardenite had a pretty long range, some 
200 deg. to 300 deg. going vertically, and what they at 
the University, as practical steel men, objected to 
| was that at the bottom of that range they got a 
perfectly good steel, and at the other end it was only 
fit for the scrap heap, for at Sheffield they were 
obliged to look at the thing from the practica! point 
of view. 








| THE TRAMWAY AND LIGHT RAILWAY VETO. 


Ir is apparent from recent proceedings in the House 
of Commons and in Committee in connection with the 
Light Railways Bill that private promoters of tram- 
ways and light railways can entertain but little hopes 
of the removal in the near future of the right of veto 
possessed by road authorities with regard to the con- 
struction of tramways, and also, for all practical pur- 
poses, with respect to the establishment of light railways. 
In the first place, the London County Council—at one 
time a determined opponent of overhead wires when 
suggested by private enterprise—has sought to over- 
ride the veto of the Stepney Borough Council con- 
cerning the reconstruction of tramways from Cassland- 
road to the West India Docks, and also that of the 
district road authority in respect of tramways from 
Wood-lane to Harrow-road in the West of London. 
The County Council proposed to adopt the overhead 
trolley system in these two cases, but the road authori- 
ties raised objections and insisted upon the use of the 
underground conduit method. At present the County 
Council is debarred by the provisions of Section 23 
of the London County Tramways (Electrical Power) 
Act, 1900, from employing overhead wires unless the 
road authority for the district concerned has by a 
resolution consented to the adoption of a system of 
traction conducted by means of posts and wires placed 
overhead. Having failed to obtain the sanction of 
the two road authorities in question, the County 
Council endeavoured to secure in the Tramways and 
Improvements Bill of the present session the insertion 
of words which would have negatived or suspended 
the provisions of Section 23 of the Act of 1900. The 
House of Commons, however, recently adopted an 
instruction by 141 votes to 39, instructing the Select 
Committee on the Bill to omit the words which would 
have had the effect of abolishing the right of veto of 
the two road authorities, and since then these par- 
ticular tramway proposals have been withdrawn from 
the Bill. It would have been possible to have used the 
underground conduit system in the two instances, but 
it is not considered advisable to incur the additional 
expenditure which would be necessary as compared 
with the cost of establishing the overhead trolley 
principle. 

The decision of the House of Commons in adopting 
the instruction in question, although it affected two 
comparatively unimportant lines in London, is of 
considerable significance as indicating the present 
view of Parliament on the subject of the right of veto 
of the road authorities; and this assumption will 
not be weakened by the fact that scarcely one-third 
of the members of the House were present at the time 
of the passing of the instruction. Indeed, the question 
of the right of veto, the maintenance of which was 
supported in the London instances by no fewer than 
twenty-two borough councils out of the twenfy-eight in 
existence, has been vigorously continued before the 
Standing Committee (B) of the House of Commons 
on the Light Railways Bill presented by the Board of 
Trade to amend the Light Railways Act, 1896, to 
which reference was made in this journal several weeks 
ago. As will be remembered, probably the most 
important clause in the Bill proposed to empower the 
Light Railway Commissioners to authorise the con- 
struction of trackless trolley lines which are to be 
considered as light railways under the Act. Such fines 
would be subject to the confirmation of the Board of 
Trade, or if not confirmed the Board might introduce 
a Bill for the confirmation of the order. The clause 
respecting the trackless trolley system would naturally 
have had the effect of investing the Commissioners 
with powers to sanction this method without the com- 
sent of the road authorities, but it is a question 
whether the former have overruled the latter in 
many cases since the Act was passed fifteen years 
ago. . Nevertheless, the trackless trolley clause has 
been completely changed in the course of the proceed- 
ings before the Standing Committee. In the first 
place, an amendment has been carried by 15 votes to 8 
providing that the power of the Light Railway Com- 
missioners to grant orders for trolley lines shall be 
subject to the consent of the road authority of the 
district concerned. Secondly, the clause has been 
amended so that authorising orders shall contain pro- 
visions requiring the promoters to defray the cost of 
road alterations or improvements rendered necessary 
by the trackless trolley system, and also to make a 
contribution towards the cost of maintaining the road 
or street, regard being had to the additional expense 
incurred by the authority maintaining the road or 
street. This particular amendment was only carried 
by 19 votes to 16, although the representative of the 
Board of Trade claimed that the latter already has 
powers to insert in any order provisions requiring the 
promoters to meet the cost of road widenings and also 
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! 
the third place the clause has been amended by making | 
the local authorities, who are the licensing authorities 
for tramways, the licensing authorities also for cars 
and drivers on the trackless trolley system. Fourthly, 
a proviso has been inserted for regulating the kind of 
tires to be used, so as to protect the local authorities 
against undue damage to the roads; and in the fifth 
place the clause has been excluded from application 
to the County of London. 

The prospects before the private promoters of lines 





on the trackless trolley method, although regarded 
with considerable satisfaction when it was first known 
that the Board of Trade intended to propose the 
grant of greater facilities for the construction of such 
lines, have apparently been largely prejudiced, if not 
completely destroyed, by the treatment meted out to 
the second clause of the Bill in Standing Committee 
(B) of the House of Commons. Although the Parlia- | 
mentary Secretary of the Board of Trade was opposed 
at the beginning of the proceedings to the amendment | 
proposing that the grant of orders by the Light Rail- | 
way Commissioners should be subject to the consent | 
of the road authorities, he expressed his readiness on 
behalf of the Government a week later to accept that | 
amendment provided that the further amendment as 
to the payment of the cost of road widenings and 
contributions towards maintenance of roads was 
withdrawn, as the Board of Trade already had powers 
to deal with these matters. The second amendment 
was, however, not withdrawn, but was carried as 
previously mentioned, by a majority of three votes. 
It now remains to be seen what action the Government 
will take on the Report stage in these matters. As 
the Bili now stands the amended clause in question, 
excepting the omission of compulsory expropriation 
at the expiration of a number of years, has practically | 
placed tramway terms and conditions on the trackless 
trolley system, and unless substantial alterations are 
made at later stages it is to be feared that the Associa- 
tion of Municipal Corporations and other opponents 
will be able to claim that they have killed the trackless 








trolley—at all events, as promoted by private enter- 
prise—and have once more asserted their right to the | 
vetoing of transport facilities unless provided exactly 
according to the views of the local authorities. 








ENGINEERING LABORATORIES AT LIVERPOOL 
UNIVERSITY. 
No. I. 
THE new engineering laboratories in connection 
with the Liverpool University, which will be formally 
opened to-morrow (Saturday) by Lord Haldane of 


| which is by Robey and Co., Limited. 





Cloan, have been erected at a cost of about £40,000 
out of funds provided by Mr. Thomas Fenwick 
Harrison, Mr. John William Hughes, and Mr. Heath 
Harrison, shipowners, of Liverpool. The new build- 
ing is in the form of an L-shaped block, four storeys 
high, and projecting from the north side of the Walker 
Engineering Laboratories, through communication 
between the two being provided on every floor. 

In the MHarrison-Hughes Laboratories special 
attention has been given to all problems relating 
to the utilisation of fuel for power purposes, and 
especially to work relating to internal combustion 
engines and gas producers, the sections of the labora- 
tories which deal with these subjects being unusually 
well equipped. The boiler and gas producer house 
contains a Stirling water-tube boiler, capable of 
generating 3000 lb. of steam per hour at a pressure 
of 250 lb. per square inch, and a marine boiler, 
93ft. diameter by 9ft. long, with two furnaces, built 
by David Rollo and Sons, and capable of generating 
4000 Ib. of steam per hour at a pressure of 215 lb. 
per square inch. The Stirling boiler has a Green’s 
economiser containing 48 tubes. The Rollo boiler 
has an air heater economiser in the uptake, and may | 
be used either with natural draught or with forced 
draught, produced by an electrically driven fan 
constructed by Messrs. Matthew Paul and Co. This 
boiler is also equipped with a live-steam feed-water 
heater by John Kirkaldy, Limited. The steam may 
be either saturated or superheated, an independently 
fired superheater constructed by Mechan and Sons, 
Limited, being used for superheating the steam. 

Four different types of gas producers have been 
provided ; the largest of these, of 57 horse-power 
capacity, constructed by Crossley Brothers, Limited, 
is their latest type of suction gas producer for gasifying 
bituminous coal, and it has very complete auxiliaries 
for removing the tar and dirt from the gas before it is 
sent to the engines. This producer is also capable 
of gasifying peat and various kinds of trade refuse. 
There are two 25 horse-power gas producers for 
gasifying anthracite or coke—one by the National 
Gas Engine Company, and the other by the Mersey 
Engine Works Company. There is also an experi- 
mental gas producer of the down-draught type 
for experiments on the gasification of bituminous 
fuel. This laboratory contains three gas engines. 
One of these, by Crossley Brothers, Limited, of 
40 brake horse-power, is of their latest type for driving 
dynainos, and is directly coupled by means of a 
flexible coupling to a dynamo. This machine may 
also be used as an electric motor. The other end of 
the shaft of this dynamo is connected, through a 





torsion dynamometer, to a single-cylinder air com- 


pressor built by Peter Pilkington, Limited, which, 
under full load conditions, will absorb 30 brake horse- 
power. This gas engine may be used in the following 
ways :—(a) For tests of the engine alone, the power 
then being absorbed by a rope brake on a special 
water-cooled wheel; (6b) for driving the dynamo 
only ; (c) for driving the air compressor, the dynamo 
circuit being broken. When the engine is discon- 
nected from the dynamo, the dynamo, acting as a 
motor, may drive the air compressor. 

Of the other gas engines, one is of 24 brake horse- 
power, by the National Gas Engine Company, and 
the other, of 8 brake horse-power, was constructed 
by the students. The National gas engine is fitted 
with cam-disengaging gear for enabling experimental 
work to be done on the variations of the specific 
heat of the working fluid in the cylinder, due to 
variations in temperature and pressure, in the way 
first devised by Dugald Clerk. All the gas engines 
are provided with arrangements for varying the 
volume of the compression space, so that experiments 
can be made for determining the effect of variation 
in the compression pressure on the power and the 
efficiency of the engines. 

The largest of the oil engines is a Diesel engine of 
50 brake horse-power, by Mirrlees, Bickerton and 
Day, Limited, and is directly connected to a dynamo, 
by Bruce Peebles, Limited. When it is desired to 
test the engine alone, the dynamo is disconnected 
and the power is absorbed by a rope brake on a special 
water-cooled fly-wheel. One of the most interesting 
engines in this laboratory is a semi-Diesel crude oil 
engine of 30 brake horse-power, constructed by 
Blackstone and Co., Limited. The power of this 
engine is absorbed by a dynamometer on a special 
water-cooled brake drum. Other engines are a 


| 10} brake horse-power petroleum engine, by Hornsby 


and Sons, Limited ; an 8 brake horse-power petroleum 
engine of the marine type, by Gardner and Sons, 
Limited ; and two motor car petrol engines, one of 
these being of the Knight-Daimler type. Calori- 
meters are provided for measuring the amount of heat 
carried away by the exhaust products of the various 
gas and oil engines. 

There are three air compressors, the largest of 
This is a two- 
stage tandem cylinder engine, with intercooler, and 
it is capable of compressing 300 cubic feet of free 
air per minute to a pressure of 100 1b. per square 
inch. The power required to drive this compressor 
under full load, at 125 revolutions per minute, is 
60 brake horse-power, which is supplied by a 55-kilo- 
watt electric motor, running at 760 revolutions per 
minute, supplied by the General Electric Company. 
The power is transmitted through worm gearing of 
high efficiency, constructed by Henry Wallwork 
and Co., Manchester. The end thrust of this gearing 
is taken up by ball bearings. The worm and wheel 
run in oil, which is kept cool by means of a radiator 
through which the oil is forced by a pump. The 
governing arrangements are specially interesting. 
The governor acts on the admission valves, so that 
when the demand for air is below the maximum. 
the admission valves are prevented from closing 
during a larger or smaller proportion of the compres- 
sing stroke. The air supplied to this air compressor 
is measured by a new type of meter, invented by 
Mr. G. J. Gibbs, of Preston. This meter consists 
of a thin-lipped rectangular aperture of variable 
area, through which the air flows under a constant 
and easily observed head, measured by a water 
column. The variable quantity in the observation 
is the area of the slot, which is read by means of 
verniers or micrometer screws. -A box of large 
capacity is provided between the meter and the 
compressor for suppressing the more violent pul- 
sations. 

The air delivered by this compressor is discharged 
into a large receiver, from which it may be led to the 
pneumatic hammer, to other pneumatic tools, and 
also to a single-cylinder engine. Another of the air 
compressors is of the double-acting single-cylinder 
one-stage type, by Peter Pilkington, Limited, and 
it may be driven either by the Crossley gas engine 
or by an electric motor, as already mentioned in the 
section relating to gas engines. 

The Robey two-stage air compressor and the 
Pilkington single-stage air compressor have been 
proportioned so that the Pilkington machine will 
act as a third stage for the air compressed by the 
Robey machine. When the two are worked in series 
the air, at 100]lb. pressure, is led from the large 
receiver to an intercooler fixed near to the Pilkington 
compressor ; and from this intercooler the air flows 
to the latter machine, which raises its pressure to 
300 Ib. per square inch, by gauge. The air is then 
discharged into another large receiver, connected 
with the main steam pipe in the boiler-house, so that 
any of the engines or steam turbines in the steam 
engine laboratory may be driven by compressed air. 
The air may be pre-heated in the independently fired 
superheater before being sent to the engines. 

A connection is also made between the high-pres- 
sure air receiver and the Crossley gas engine, and 
special mechanism has been fitted to the engine so 
that it may be started by compressed air. 











THE BRITISH ENGINEERS’ ASSOCIATION. 





AN organisation to be known as “ The British Engineers’ 
Association ” has been formed, with the idea of promoting 
abroad, and especially in China, the interests of British 
manufacturing engineers. In September last, after 
several preliminary meetings and discussions, twenty-two 
of the leading British engineering firms decided to take the 
initiative in organising the Association, and a committee 
was formed to carry out the work of the Association until its 
incorporation. Meanwhile a number of other firms 
signified their desire to identify themselves with the 
movement, and at the date of incorporation, 26th April 
last, the names of no less than sixty-one firms were on the 
list. The Association was incorporated under a licence 
from the Board of Trade, and is being carried on under 
the Companies Consolidation Act, 1908. Consequently, 
the liability of its members is strictly limited. 

The objects for which the Association has been estab- 
lished are, in greater detail, as follows :— 

(1) To promote and protect the general interests of 
British manufacturing engineers. 

(2) To consider all questions connected with such 
interests. 

(3) To promote or oppose legislation and other measures 
connected with such interests. 

(4) To collect and circulate statistics and other informa- 
tion affecting the general interests of British engineers, 
and to diffuse amongst its members information on all 
matters affecting such interests. 

(5) To support the British Government, bankers, financial 
corporations, shipping and railway companies, and other 
organisations in promoting the general interests of British 
manufacturing engineers. 

(6) To watch and report upon the methods and progress 
of foreign competitors in Asiatic and other markets, 
and to suggest methods of counteracting foreign influences. 

(7) To encourage the predominance of British technical 
instructors in Asiatic and other schools. 

(8) To encourage technical colleges and schools in Great 
Britain to give facilities for Oriental and other students, 
and to establish or aid in the establishment of technical 
schools abroad for the furtherance of the objects of the 
Association. 

(9) To aid by advice, co-operation, donations, or other- 
wise any individual or concern who is able to promote 
the objects of the Association. ; 

(10) To invite members of the Association to give 
facilities for the introduction into their works for varying 
periods of Oriental and other engineers or engineering 
students. 

(11) To endeavour to make the English language 
the recognised medium for the transaction of all engineer- 
ing business, 

The Association has therefore set itself to carry out 
a wide-reaching programme. Articles of Association 
have been framed, and the qualifications for membership 
as set out in No. 4 of these are as follows :—-‘* Candidates 
for admission as members must be approved by the Council 
and must be bond fide British manufacturers of articles 
accessory to engineering plant other than those whose 
interests in foreign manufactures or otherwise might 
be antagonistic to the objects of the Association, and 
must be individuals or incorporated bodies. Any un- 
incorporated body or firm falling within the above defini- 
tion, if approved by the Council, may have the privilege 
of membership, meaning thereby the right to nominate 
any of its members to be a member of the Association 
as its representative. All corporate bodies must be 
represented by either a director or other responsible 
ofticial properly accredited and not under twenty-one years 
of age. Such representative shall, while thus accredited, 
be entitled to all the rights and privileges belonging to 
membership. Any member ceasing to hold the necessary 
qualifications as defined above shall ipso facto cease to 
be a member of the Association, and shall forfeit all rights 
of membership.” 

It is to China that immediate attention will be exclu- 
sively devoted by the Association. A commissioner or 
official representative of the Association will reside in 
China, and will have a suitable staff. He will actively 
investigate all matters of interest to members of the 
Association, and will forward the information he obtains 
at the earliest possible date to the London office of the 
Association to be dealt with by the Council or Executive 
Committee and disseminated among the members. He 
will not communicate directly with any individual members, 
but individual members can apply for his advice on 
specific matters through the London office. 

Among the benefits which will accrue to members 
are the following :—They will receive at frequent intervals 
reports on matters which affect their business interests 
in China; they will be able to apply for information 
on specific subjects and for advice on matters relating to 
China; they will be warned of undesirable business 
connections in that country; and they will be notified 
of any important Chinese who may be in Europe in con- 
nection with engineering contracts. b 

The Association is to be governed by a Council consist- 
ing of a president, five vice-presidents, and not less than 
fifteen or more than thirty ordinary members of Council 
elected annually from all members of the Association. The 
Council will elect from its own members an Executive 
Committee of not less than five or more than ten members 
for carrying out the active business of the Association. 
The Executive Committee will control a staff in London, 
which will consist of a secretary and any other officers 
whom it may be necessary to appoint. 

The first two hundred members will be admitted to 
the Association without any’ entrance fee. The annual 
subscription has been fixed for the time being at ten guineas, 
but of the first applicants for membership two hundred 
“ original members,’ taken in the order of the priority 
of their application, will have the advantage of securing 
full membership from the date of their election to the 
3lst December, 1914, by a subscription of £25. 

Further information regarding the Association may be 
obtained from the Secretary (pro tem.), Mr. Stafford Ran- 
some, 38, 39, 53, and 54 (first floor), Queen Anne’s- 
chambers, Westminster, S.W. : 
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RAILWAY MATTERS. 
Tue London and South-Western Railway Company 





NOTES AND MEMORANDA. 


THE porous lead of Professor H. J. Hanover, of the 





denies the statements made last week in various newspapers | Danish Polytechnical High School of Copenhagen, is said 
that a complete scheme for the electrification of certain | to be the result of many years of study of the problem 
| of accumulator efficiency. The lead is filled with cavities 


sections of its lines have been completed. No definite 


scheme has yet been decided upon. 


AccorpDiInG to the Railway Gazette forty electric loco- 
motives for towing ships through the Panama Canal are 
to be purchased by the Canal authorities. Before deciding 
on any particular type electric locomotive makers are each 
to be invited to furnish a locomotive, with which experi- 
ments will be carried out. 


By an arrangement between the London County Council 
and the Metropolitan Electric Tramway Company, a 
through tramear service is to be commenced between 
Euston-road and Enfield Town, vid Camden-road and 
Seven Sisters-road. This through service will probably 
he followed by others, and it is hoped that the through 
traffie arrangements will relieve the existing congestion 
in the neighbourhood of Finsbury Park. 


As an example of the constant effort toward the replace- 
ment of wood with steel construction it is interesting to 
note that the Bessemer and Lake Erie Railway Company 
has ordered 100 50-ton all-steel box cars. These cars are 
made with }in. steel plate floors and ;%in. plate girder | 
side sills. The end sheets are jin. and the side sheets 
‘in, steel plates for half the height of the car, and the 
rest of these sheets and the roof are made of jin. plates. 
The general appearance of the cars is not abnormal. In 
fact, they resemble the standard wooden freight car, except 
for a slightly smoother and more symmetrical outline. 


Tuer Canadian Northern Railway is experimenting with 
a petrol-electric car of United States manufacture, pro- 
pelled by power generated by a 200 horse-power engine 
carried above the front truck, with a view to the adoption 
f this type of car on its local lines. 


The engine is started | 


so small as to be visible only through a powerful micro- 
scope, but they diminish weight, and they add so much to 
the surface that it is said that storage batteries have their 
capacity increased five times without addition to their 
size or weight. 


A NEw type of earthing clip is described in the columns 
of the Iron and Coal Trades Review. It is designed to fit 
any size of cable, conduit, or pipe, &c., no soldering being 
required. The clip is made in two styles. Both are of 
one standard size, but one clip has a larger carrying capa- 
city than the other. The copper tape can be used in 
single thickness or in several thicknesses, the slots in the 
clip being made large enough to allow for this. The 
design meets the requirements of the Board of Trade, and 
is said to have been approved by the leading electricity 
supply companies. 


In a letter to Power a correspondent reports marked 
success in removing scale from a number of boilers, and the 
prevention of the formation of new scale by the use of 
powdered graphite. In one case 3 quarts of graphite were 
used per boiler, and a small quantity was added through 
the feed water each day. The probable action was that the 
graphite, being a very poor conductor of heat, settled on 
the old scale and caused it to bake off. The process has 


| the advantage of being purely mechanical in its action, 


hy compressed air, and drives a generator which provides | 
| appeared in the American Machinist some little time back 


electric power for two motors working on the front truck. 


The petrol tanks have a capacity of 100 gallons, which is | 


sufficient for a run of about 200 miles. The car is equipped 
withelectric light and a plant for compressing air for the start- 
ing and the brakes. The car is about 60ft. long and about 
the same weight as an ordinary railway coach; it seats 
about seventy-five passengers. 


A Hovse of Lords Committee, presided over by Lord | 


Ribblesdale, passed the Stockport Corporation’s Bill last 
week. This Bill, it may be mentioned, seeks powers for the 
running of trolley omnibuses from Stockport to the Marple 
district. After consultation with the Board of Trad., the 
Committee placed certain restrictions as to speed limits 
on particular sections of the route, owing to the narrow- 
ness of the roads. The fact that markets are held in St. 
Petersgate on Fridays and Saturdays also induced the 
Committee to say that on these days no omnibuses may 
be run there. A speed limit of four miles an hour has been 
imposed for a length of 175 yards, and the omnibuses are 
not to pass each other except when the roadways are 21ft. 
wide. Fixed stopping places are also imposed. 


AN account is given in the columns of Electrical Engineer- 
ing of a curious occurrence at Stretford, Manchester, 
where a petrol-propelled tower wagon appears to have 
been started before the telescopic tower had been lowered 
to clear the trolley wire, with the result that the wire 
caught the top of the tower and held it back, causing the 
front of the wagon to rear as much as 10ft. in the air, 
nearly upsetting the whole vehicle backwards. The 
strength of the overhead equipment is shown by the fact 
that nothing gave way. Indeed, practically no damage 
was done either to the overhead gear or the wagon, although 
it required considerable ingenuity to lower the wagon to 
the road, and it was necessary to release the overhead 
attachment on the spans of adjacent poles before the 
trapped trolley wire could be re-drawn to its legitimate 
position. 


ACCORDING to the Railway Gazette, in the United States 
under what is known as the “ Boiler Inspection Law,” a 
chief inspector at Washington employs an army of inspec- 
tors who go about the country and, without hesitation, 
condemn locomotives which, while not in first-class con- 
dition, are unquestionably safe to run. As is well known, 
all boilers are constructed with a very large factor of safety, 
and perfection in a locomotive boiler is not to be expected. 
A modern locomotive boiler has from 1200 to 1500 stay 
bolts, between 4in. and 5in. apart, on all sides of the fire- 
box, and under the law referred to, five broken stay bolts 
are sufficient to condemn the engine. The bursting of a 
fire tube in a locomotive is a common thing, and in days 
gone by it used to be considered good practice to plug the 
tube and run the engine until the damage could be repaired ; 
but under the United States rule no engine is allowed to 
leave a terminal station if it is known to possess a burst 
tube. Such laws add much to the cost of operating rail- 
ways, and they err very largely indeed on the side of safety, 


Discusstna before the International Railway Congress 
the subject of rail and road motor cars in the service of a 
railway company, and quoting from the report of the late 
Sir James Inglis on the subject, a representative of the 
Great Western Company is reported to have said that, 
speaking generally, the cost of running the rail motor cars 
on that system is from 7d. to 8d. per mile, which is about 
half what is incurred in working an ordinary train. The 
rail cars were introduced because it was found that the 
cost of trains was too high to enable the company to 
compete with the tramway and omnibus services, but with 
the cars this competition has been met with success. The 
cars provide a cheap and efficient mode of transport in 
suburban areas and on lines of secondary importance, the 
traffic on which is not large enough to warrant the use of a 
complete train with a separate engine. Touching on the 
subject of road motors as feeders of the railway, the same 
speaker remarked that of course the cost of working varied 
with the nature of the route covered and the type of 
vehicle used. An average figure would, however, be 9.49d. 
per mile in the passenger type of vehicle, while in the parcel 
service a small motor van of 16-20 horse-power, with a 
loading capacity of 15 cwt. and a maximum speed of 
twenty miles per hour, cost about £4 12s. for a weekly 
run of 300 miles. 


| the work as a form tool. 





and can under no circumstances combine or change 
chemically to form vegetable or mineral acids which may 
corrode the tubes and sheets of the boiler. However, as 
graphite probably acts to produce mild over-heating of 
the surface with which it comes in contact, care should 
accompany its use. 


In an article on ‘Sapphire Cutting Tools’? which 
the author remarks that for producing a fine finish on 
aluminium, hard rubber, fibre, brass, oroide, copper, and 
gold, sapphire is unapproachable, as it will cut at a high 
surface speed and will not wear away as a tool steel does 
on hard rubber or fibre. For turning aluminium, kerosene 


should be used with the sapphire, but on steel, either 


| hard or soft, no lubricant seems to help, and oil prevents 


the proper bite of the tool. Gold, brass, and oroide work 
much better if the sapphire is wet with saliva, for which 
there appears to be no substitute. For a particularly 
fine polish on the last-named metals the tool should be 
ground to the correct shape, highly polished, and fed into 
It will improve matters if the 
surface speed is very slow for the last three or four revo- 
lutions. 


Two sets of measurements of the electric charge on 
rain made during last year are already available, and are 
referred to in the columns of Nature. The first, covering 
the short period March to June, were made in Dublin 
by Professor McClelland and Mr. Nolan, and are published 
in the February “ Proceedings’? of the Royal Irish 
Academy ; the second, from May to December, made at 
Puy-en-Velay, Central France, by M. Baldit, appear in 
the March number of Le Radium. Both sets agree in 
giving an excess of positive over negative electricity 
brought down by rain, and the Dublin observations 
show that large drops are nearly always positively charged. 
At Puy-en-Velay the charge per cubic centimetre of rain 
is greater for negatively charged than for positively 
charged, while the reverse is true for Dublin. The mean 
electric current to earth per square centimetre of surface 
during rain, according to the Puy-en-Velay observations, 
is between 3 and 5 x 10-' ampére. 


WRitTINnG in the Electrical Review on the characteristics 
of copper and aluminium overhead line conductors, 
Mr. E. V. Pannel states that in the field at the present day 
there may be said to be two active competitors as con- 
ducting materials, viz., copper and aluminium. In pre- 
ference to the latter metal in its pure state, alloys have 
often been experimented with. Bearing in mind that the 
tensile strength of aluminium may be increased upwards 
of 60 per cent. by judicious alloying without a very great 
decrease in conductivity, this would seem to be justified. 
It is, however, found in practice that no such alloy is as 
resistant to corrosive effects as pure aluminium, and this 
disadvantage is sufficient to discount the use of alloys 
for bare overhead conductors. For abnormally long spans 
stranded cables of steel have frequently been used both in 
Europe and America, but the drawbacks to their general 
use are quite apparent. To take advantage of the high 
tensile strength by spacing the supporting structures 
farther apart would result in so great an expenditure 
on the latter as entirely to off-set any saving on the con- 
ductors. 


A PAPER read before the Institution of Electrical 
Engineers by Mr. S. W. Melsom and Mr. W. H. Eastland, 
on “‘ The Behaviour of Direct-current Watt-hour Meters, 
more especially in Relation to Traction Loads,’ deals 
with some investigations which the authors have under- 
taken in view of the questions which were constantly 
being raised as to the behaviour and accuracy under 
working conditions of direct-current watt-hour meters 
of various types, more especially regarding those used 
for measuring traction and other power loads. The 
authors have experimented with a number of these 
instruments of different types. The results obtained 
with the meters on steady load were not always consistent 
nearer than within + 1 per cent. The mean of the con- 
stants obtained with the variable load agreed with those 
obtained on steady load to within these limits, and showed 
conclusively that for all practical purposes there was no 
difference between the behaviour of any of the meters 
with a steady or a rapidly varying load. In one set of 
trials the load varied between 0 and 100 ampéres, with 
occasional increases to 300 ampéres. The average current 
determined by a mean of the meter readings was about 
50 ampéres. The Board of Trade units recorded by the 
meters, after being corrected in each case by th constant 
previously obtained at the laboratory, agreed with the 
mean value to within + 1 per cent. 











MISCELLANEA. 


THe Glasgow Corporation has resolved to construct 
two new bridges across the river Kelvin, in the western 
limits of the city ; one between Maryhill and the Botanical 
Gardens, and the other, which will cost about £12,000, 
to join Radnor-street to Kelvingrove Park. 


Ir is stated that since the beginning of 1909, that is, 
during a period of three years, the passengers on no fewer 
than twenty-two shipwrecked vessels have owed their 
lives to the fact that the ships were equipped with a wireless 
telegraph system, and were consequently able to send out 
messages for assistance. 


THE exportation of graphite from Mexico during 1911 
amounted to 3004 tons. This is mined near Colorado 
and Sonora, the mines being worked by an American 
company. An analysis of the product gave 86.75 per 
cent. carbon, 7.60 per cent. silica, 0.65 per cent. iron, 
and 5.00 alumina. The graphite is wholly amorphous, 
and shows no flakes like that produced in America and 
Canada, and no fibrous structure like that mined in 
Ceylon. 


ARRANGEMENTS have just been completed for the visit 
to Canada at the end of the present month of from 80 to 
100 of the leading manufacturers of Great Britain, with 
the view of ascertaining the opportunities that exist in the 
Dominion for the establishment of branch factories, 
the openings for capital in industrial undertakings, and 
the possibilities of extending the market for British-made 
goods. The party will leave Liverpool by the Empress of 
Britain on May 31st, and, after arriving at Quebec, will 
visit every important industrial centre of the Dominion. 


AccorpIneG to a report from the British Legation at 
Buenos Aires, the Argentine Budget for 1912 provides for 
the expenditure of £8,865,000 on various public works. 
The principal items are :—New telegraph lines, £106,000 ; 
barracks, £88,000 ; arsenals, £78,000 ; boring and working 
of petroleum wells, £88,000; hydraulic works, £509,000 ; 
roads and bridges, £267,000; public buildings, £565,000 ; 
sanitary works, £440,000; irrigation, £438,000; ware- 
houses, harbours, railway construction, £1,225,000 ; 
equipment of State railways, £1,200,000; and enlarge- 
ment of the port of Buenos Aires, £748,000. 


Accorp1nc to the Electrician, a 7500-kilowatt commu- 
tating pole rotary converter has recently been erected in 
the Ninety-sixth-street sub-station of the Interborough 
Rapid Transit Company. A feature is that the present 
7500-kilowatt machine occupies but a trifle more floor space 
than was occupied by each of the old 1500-kilowatt 
machines which were standard with the same railway a few 
yearsago. Although guaranteed to take care of load varia- 
tions up to 7500 kilowatts only, this machine is reported 
to have handled successfully variations up to 10,000 kilo- 
watts, that is, one-third greater than its rating. 


In a paper on ‘“ Telephone Exchange Equipment,” 
which was read before the Junior Institution of Engineers 
by Mr. Alex. J. Gayes, the author remarks that the Central 
Exchange, London, is an excellent example of rapid de- 
velopment. This exchange was opened in 1902, with 
200 subscribers, by 1905 a total of over 14,000 subscribers 
were connected. This rapid increase continuing, by the 
end of 1910 the lines of more than 24,000 subscribers 
were controlled from that one centre, and this for only one 
division of the metropolitan area. The total for the whole 
of the metropolitan area in 1911 exceeded 200,000. 





OnE of our American contemporaries describes an elec- 
trical water heater which has been constructed with an 
insulated 6-gallon tank and three 16 eandle-power lamps. 
The latter are enclosed in a special vessel in the base of the 
tank, whose top and sides are blackened, while the bottom 
is fitted with a tin reflector. This water heater is operated 
day arid night during the summer, and it supplies all the 
hot water needed for a family of five, including the small 
quantity requirements of the bathroom. The water is 
kept at nearly boiling temperature and sometimes steam 
is formed, indicating that the tank might well be made a 
little larger, or less wattage used to obtain the same service, 


SPEAKING recently at the Manchester Literary and Philo- 
sophical Society, Mr. Henry Wilde, F.R.S., of dynamo 
fame, said, after establishing the value of searchlights 
in the Royal Navy, it appeared to him that the Mercantile 
Marine would also realise its advantages. A demonstra- 
tion was therefore made at the works of the Pacific Steam 
Navigation Company at Birkenhead, where the light was 
displayed for the first time, and the shipping and lofty 
buildings on the Liverpool side of the Mersey were illumi- 
nated in bold relief. No sooner, however, were attempts 
made to establish the searchlight on merchant ships 
than the Admiralty intervened and claimed the exclusive 
right to use the light, on the alleged ground that its bril- 
liancy interfered with the navigation of other ships. 
This embargo remains in force to the present day, as will 
be seen from the evidence of Mr. Bruce Ismay at the 
recent inquiry of the American Senate Committee into 
the causes of the disaster to the Titanic, at which he 
stated that none of the Atlantic liners were equipped 
with searchlights. 

WE hear that the Marconi Wireless Telegraph Company 
has made arrangements with the Marconi Wireless Tele- 
graph Company of America to construct for that company 
a number of long-distance wireless stations, and that the 
two companies have signed a working agreement with the 
Western Union Telegraph Company of the State of New 
York and with the Great North Western Telegraph Com- 
pany of the Dominion of Canada, which provides that the 
Marconi Companies shall have the full benefit of the 
Western Union and the Great North-Western Telegraph 
Companies’ land line stations for the receipt and delivery 
of their messages throughout the United States and Canada 
upon the most favourable cable rate terms. The agree- 
ment provides that the Marconi Company shall affix a 
Marconi signboard to all those of the Western Union Com- 
pany. The Western Union and the Great North-Western 
Telegraph Companies have in all about 25,000 telegraph 
offices throughout the United States and Canada. The 
Marconi Companies is about to erect new long-distance 
wireless stations providing direct communication between 
New York and London. 
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DEATH. 


On the 11th May, at Dean Cottage, Rotton Park-road, Edgbaston, 
Puitiy Exior Hopekin, A.M. Inst. C.E., fifth son of John Eliot Hodgkin, 
F.S.A., aged 48. 
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The Titanic. 


In printing a long letter on the loss of the Titanic 
by Sir William White, The Times deems it necessary 
to make some excuse for the breaking of the salutary 
rule that questions sub judice shall not be discussed 
publicly. We venture to think that no excuse was 
in the present instance necessary, and on the other | 
hand, that no rule of man’s devising would prevent | 
the catastrophe being discussed. 
done by premature circulation of the opinions of 
persons wholly unqualified to pass judgment, but now 
that certain broad facts have been established by 
two Commissions, there is no longer any need to with- 
hold a full examination by experts of the technical 
questions involved ; indeed, it will be widely held 
that the sooner such questions are thrashed out the 
more quickly will the credit of naval architects, ship- 
builders, and, above all, the great shipping companies 
of this country be restored. In the immediate shadow 
of a great calamity judgment loses its way and things 
are said and done which in calmer moments are 
regretted. Much of the nervous tension provoked by 
the loss of the Titanic still remains, and it may lead to 
many foolish and ill-considered steps if it is not 
checked by the calm opinions of men well fitted by 
years of experience to weigh faults and prescribe reme- 
dies. For this reason we are glad that Sir William 


White has written this dispassionate review of the | 


circumstances. 

The latest evidence proves pretty clearly thatthe fatal 
iceberg was sighted about 11.40, that it was probably 
about half a mile distant right ahead, that the helm 
was put to starboard as soon as possible, and that the 


ship had begun to swing to port at the moment of | 


impact. There can also be little doubt that the speed 
at the time was in the neighbourhood of 21 knots. 


The ship would, therefore, have traversed the distance | 
separating her from the berg in but little more than a | 
We know also with some certainty that the | 


minute. 
impact took place above the double bottom, probably 
twenty-five feet or so below the water line, and that it 
extended from a point possibly fifty feet from the 


bows for a length of two hundred feet or so, and that | 


no less than five compartments were flooded. The 
nature of the injury can only be conjectured, but Sir 
William White estimates that if the opening were no 
more than a foot wide, 12,000 tons of water could have 
entered in one minute if it had a free flow. Luckily 


such an enormous influx was prevented by various | 
obstructions, or it is inconceivable that a soul could | 
These are the principal facts which | 


have been saved. 
may now be regarded as established, and which are 
laid clearly before the reader in Sir William’s letter. | 
The questions that we have now to ask is what lessons 
may be learnt from them? The general public, 
impressed by a single idea, has clamoured restlessly 
for more lifeboats. To it the only fact of importance 


is the loss of life, and since in this particular case more | 


lives might—we ask attention to the word might— 
have been saved, it demands more boats. The naval 
architect knows well enough that “‘ more boats ”’ is not 
the answer to the question. It is not the lesson that 
must be learned, and though the demand may be 
satisfied we may rest assured that it will not content 
shipbuilders, designers, commanders and owners, 
however much it may restore the confidence of the 
public. These experts will look in other and better 
directions. They will endeavour to make collision 
with icebergs almost impossible, and in the rare 
instances where they must still occur to render them 


Much harm was | 


not fatal to the existence of the ship. The problem 
divides itself readily into two distinct parts. First, 
that of the commander, and, secondly, that of the 
builder. The commander may avoid accidents by 
taking a perfectly safe route—if the public will let 
him—he may reduce probability of collision by in- 
creasing his range of vision, or he may minimise the 
damage by going at slow speed. Whether the public will 
be content for long to spend more time on the journey, 
which would be the outcome of the first and last 
| alternatives, remains to be seen. For ourselves we 
| believe that unless some international agreement can 
| be reached the lengthening of the passage is impos- 
|sible; competition will prevent its continuance. 
| Moreover, we may well ask if any reasonable reduction 

of speed would remove the danger. Sir William 
| White estimates correctly that the energy stored in 
| the Titanic was one million foot-tons. But will any- 
| one venture to say that the fourth of that amount, 





which would have resulted from halving the speed, 
| would have been too little to cause sufficient damage 
to sink her? It is worth noting the enormous forces 
|at work. Presuming that the ship. struck with her 
| speed but little reduced, that she was pulled up in a 
| distance of 200ft.—the length of the rent—and that 
| the iceberg far exceeded her weight, then we have 
|to deal with an average pressure over the whole 
| distance of no less than 5000 tons. We may take 
‘the maximum pressure at double that amount, say, 
10,000 tons, or enough to punch a hole between 3ft. 
and 4ft. square through the side of the ship, a hole 
which the remaining energy would develop into a 
long rip. Is it not certain that one-fourth of that 
| energy would have been sufficient to do fatal damage ? 
| All we can say is that halving the speed would have 
| given her two minutes instead of one in which to reach 
| the fatal berg, and it might have allowed her time to 
pass it safely. But that a modern liner should travel 
at so low a speed as ten or eleven knots for a whole 
night is inconceivable. It would not be tolerated. 
Passengers would rather run the very distant risk of 
collision with an iceberg. If the speed be not reduced 
so low then there is little advantage in reducing it at 
all; the impact would still be enough to do fatal 
damage, and the time interval would rarely be suffi- 
cient in such cases as that of the Titanic to allow 
enormous ships to steer clear of huge obstacles. The 
provision of searchlights offers more hope than the 
reduction of speed, but there again it would often be 
the case that mist or fog would reduce or destroy 
their utility. No, the problem, in our opinion, as we 
have already said, and clearly it is the view of Sir 
William White also, rests with the naval architect and 
shipbuilder. It is the problem how to make ships safe 
against all the dangers of the sea. Sir William * ven- 
|tures to predict that when natural but temporary 
excitement has disappeared, and when calmer con- 
| sideration of the subject becomes possible, it will be 
seen that the question of boat equipment, important 
as it undoubtedly is, must be treated as subordinate 
| to that of efficient water-tight subdivision.” He is 
| careful, at the present time, to express no opinion as 
to the right design of ship to adopt, but from the fact 
| that he discusses longitudinal bulkheads and lateral 
/compartments, there can be no doubt that he 
shares a view of their value common with many 
naval architects. That many others are opposed 





to their use on the grounds that they may, by 
}unequal flooding, cause a vessel to capsize is 
‘true, but it is equally true that there is no 


| insurmountable difficulty in joining the port and star- 
board compartments by a waterway through the double 
bottom, and in that manner removing the objection. 
It is, moreover, to be remembered that whereas now 
a vessel with transverse bulkheads is only safe when 

no more than two compartments are filled, it 
iwould be possible to fill many longitudinal wing 
bulkheads, possibly all, without destroying her floata- 
tion. “ A ship within a ship ™ is at least one solution 
of the unsinkable vessel problem; the inner ship 
| would, of course, retain transverse bulkheads to meet 

| the contingency of such accidents as would rupture 
| both skins. The question that the naval architect has 
|to answer is how to effect construction of this nature 

on economic and practical lines. We have no doubt 
| that he will succeed as ably with the mercantile ship 
as he has with the modern vessel of war. That the 
attempt has been made in few vessels up to the present 
time is readily explained. “ It is right to recognise 
the fact,” says Sir William White, * that long expe- 
rience has given confidence in this sole dependence 
upon transverse bulkheads in the mercantile marine, 
and that in the case of collisions ordinarily occurring— 
in which a ship either drives her bows into the side of 
another ship or is herself struck in a similar fashion— 
well-spaced and strongly built transverse bulkheads 
furnish a good protection against foundering.” But 
now that this confidence has been shattered we may rest 
| assured that the naval architect will produce a pas- 
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senger ship that is more unsinkable than any that 
yet exists. 

Sir William White looks for the time when the sub- 
division of mail and passenger steamers will be settled 
by international agreement. Let us hope, too, that 
at the same time the number of boats, rafts, and safety 
appliances will also be settled in the same way. No 











one who has travelled much on big steamers will deny 
that the hampering of the decks, which the carriage | 
of more boats must involve, will be injurious to the | 





of London. It is all a question of price. If 
the storage scheme was taken up by a Govern- 
ment, it could be carried out almost without notice 
after the first few months. There is no reason why 
a private syndicate might not be formed for national 
coal storage, save one—that the very creation of the 
stores would render the chance of their utilisation 
very small, and reduce the prospect of the earning of a 
dividend to a minimum. 

The fact is, however, that the whole question 


usual weekly White-book of that body. It may be 
best perhaps if, before proceeding to refer to this 
report, we remind our readers of the allegations 
of the Roads Improvement Association. These fel] 
roughly under four headings: (1) The frequent and 
close running of an unnecessary number of tramcars 
| during the periods of the day when the traffic is light ; 
_(2) congestion at junctions of tramway lines; (3) 
| the stoppage of tramcars abreast on parallel lines ; and 
(4) the manner in which certain track repairs are 








comfort, convenience and attractiveness of ships, and | must be considered from a far wider aspect than | carried out. It was pointed out that the tramways 


it can scarcely fail in the course of time to be resented 
by passengers. It would be in the last degree regret- 
table if hurried legislation, which would hamper one 
country to the advantage of another, should be forced 
through. For ourselves we would rather see the 
number of boats reduced to the minimum required 
for service and the safety of the vessel itself raised to 
the maximum, than see a vessel below the maximum 
of safety loaded with boats. 


Stocks and Strikes. 


WE recently pointed out in our leader pages that the 
provision of a stock of coal sufficient to last three 
or four months would be a most potent remedy for 
the threat of a national miners’ strike. The situation 
should be obvious. The strikers can hold out, we 
may assume, so long as strike pay can be had, and 
very little longer. If, now, those requiring coal 
have, say, three-fourths of all the fuel they require 
for a longer period, by cutting off superfluities 
they can get on very well, defy the strikers, and the 
community will not be much the worse. The scheme 
is excellent from the public point of view. It worked 
to admiration recently as far as it went. Its fault 
was that it was not complete or thought out enough. 
In a recent impression Mr. Crabtree takes exception 
to it, and we are glad that he does so, because the 
idea ought to be talked about and criticised, and 
not permitted to drop again into oblivion. 

It will be seen, however, that our correspondent’s 
criticisms are limited. The weights of coal that 
would have to be stored for iron and steel works 
would represent an intolerable locking up, he surmises, 
of capital. Possibly this is the case, though we do 
not think so; but why not leave the ironworks 
out for the moment? All the blast furnaces in Great 
Britain might be blown out for six months, and we 
should still be able to keep our heads above water. 
But we dare not contemplate what would happen 
if the railways were quite closed for even two or three 
days. Let enough coal be stored to provide for the 
service of our railways, our electric generating 
stations, and our gasworks for six months, and the 
situation would be nationally saved. The conditions 
presented are exceedingly interesting alike to the 
engineer and the political economist. A volume 
might be written, and we hope will be, concerning 
them. It would seem that the provision of reservoirs 
might well become a national work, to be carried out 
in different suitable parts of the country, and at a 
much smaller cost than may appear likely at first 
sight. The tanks would be shallow—20ft. deep at 
the most; a tank 1000ft. by 100ft. wide and 20ft. 
deep would hold about 60,000 tons of coal. The 
water would eliminate the danger of arson, as well as 
of spontaneous combustion. They would be made in 
out-of-the-way places, and would involve no subse- 
quent outlay when once completed and stored ; and 
it must not be forgotten that so far as is known 
good coal will retain all its excellent quality under 
water for many years. Mr. Crabtree appears to think 


that coal could not be stored for long periods, so that | P 


depositing it and withdrawing it would represent a 
continuous outlay. It has certainly got to be proved 
that this would be required. The storage of coal 
under water is by no means new. We can refer our 
readers to an account published in our issue of 
September 4th, 1903, of the experiments carried out 
by, Mr. John Macaulay, general manager of the 
Alexandra Docks and Railway, Newport, Monmouth- 
shire. The results at that time went to show that 
coal which had been submerged for periods of from 
three to ten years gained in calorific value by nearly 
.2per cent. But it is not necessary to argue about 
precise figures. It seems to be quite certain that 
there is no depreciation to be feared. The Admiralty 
have not thought it wise to make the results of their 
elaborate experiments public yet. 

There is not now in the kingdom a railway com- 
pany that dares to do without coal stocks. If, per- 
haps, we except the Great Eastern, the service on 
which was not in any way reduced during the recent 
strike ; ostensibly because Mr. Holden has a large 
number of very powerful locomotives oil-fired. 
He generally uses refuse coal oil from the East 
London Gasworks at Beckton for this purpose ; 


| that taken by our correspondent. 


We have it forcibly 
impressed on our minds that there are three parties 
in the State, the producer, the capitalist, and the 
consumer, whose interests are very largely antagon- 
istic both in appearance and in reality. The consumer 
is very slowly, but very steadily, learning that, 
unless he bestirs himself, he may at any time be crushed 
between the other two. A serious complication 


_lies in the circumstance that both the other parties | 
-are liable to injury. 


The union funds, accumulated 
for years, supply the weapons of the strikers. 


| stocks of the railway companies, to ‘cite one example, 


supply the weapons of the consumer. It seems 


pretty clear that the success or failure of either party | 


must depend, other things being equal, on their 
armament. This being so, Mr. Crabtree’s argu- 
ment to a mere question of how far it is or is not 
for the consumer to be prepared for contingencies 
arising out of so-called intolerable conditions of 
labour, gusts of passion, political conditions, and so on. 


The | 


[were laid in roads which formed important arteries 
for traffic of all descriptions ; that much of that trattic 
/was of a commercial character; that delay in its 
| passage involved serious pecuniary loss ; and that the 
| increase in speed and the consequent facility in the 
| passage of traffic which the introduction of the motor 
lorry and other vehicles propelled by mechanical 
| power had secured, was to a large extent neutralised 
by the obstruction occasioned by the tramcars. It 
was further complained that, in contravention of hy- 
law No. 24 of the Board of Trade, which provided that 
no tramear should follow another on the same line at 
distances of less than 50 yards, except at junction 
points and on single lines of tramways, the near 
| approach of tramcars to one another was of frequent 
/occurrence. The Association asked that the Board 
| should see that its by-laws were more strictly enforced, 
_and that from 30 per cent. to 50 per cent. of the tram- 
| . . ° 

| cars should be kept out of service and retained in the 
depots between the hours of, say, 11 a.m. and 4 p.m. 





Now, already in every manufacturing process it is} In another column—page 510—we deal in detail 
the practice to accumulate stocks; we advocate | with the reply of the Highways Committee to these 
nothing more than an extension of a prevailing | allegations, and therefore we need only here refer to 
practice. That it must represent an outlay of | the general tone of this reply. It is contended first of 
capital is certain. But we do not think that many | all that as regards half of the places of observation 
directors who have gone through the last three | chosen by the Association these were quite close to 





but, of course, Astaki is available in the Port 


months would hesitate to risk a large outlay, pro- 
vided it would leave them certain that, come what 
might, they could continue a fairly useful train service 


| for, say, half a year. 


It is not possible to discuss the great questions 
involved within the compass of a leading article. 
The more carefully they are considered, the better 
will they be found to repay consideration. 


of the universal strike is based, and whether such a 


thing is or is not possible, and what it depends upon | 


for its chances of success. We must balance against 


each other the stocks of the consumer and of the} 


producer who stops producing, and we can easily see 


that during such a strike as that just past every ton | 
of coal possessed by the railways or gas companies | 


had an extraordinary adventitious value. It is 
quite useless to argue that it will be mere waste of 
capital to lock it up in reservoirs full of coal. On 
the contrary, if a structure is to stand, it must have a 
good foundation; and the sooner it comes to be 
learned that whatever may be the case with private 
undertakings, our railways, electric and gas works 
must possess stability enough to carry them above 
the sea of political torment for a few months, the 
better. Whether it would be well that the storage 
of coal should be done by Government out of national 
funds or not we shall not attempt to decide. Our 
great cities find it necessary to store water enough to 
meet long droughts; why should not the same 
principle be applied to the storage of coal by munici- 
palities? That this may represent a heavy outlay 
who shall doubt ? Yet it is no worse than the poor 
rate, and if it gives confidence and stability to busi- 
ness, it will very quickly repay itself many times over. 
The danger is that the necessities for stocks having 
assed, they will not be accumulated, the subject 
will be allowed to drop, and when we least expect it 
we shall find ourselves once again bemoaning our fate 
and calling all our gods to witness that it is a national 
misfortune, not a national folly, under the blows of 
which we are suffering. 


Tramways and Road Obstruction. 


Ir will be remembered that in our issue of January 
12th last we gave the gist of a memorial which the 
Roads Improvement Association had forwarded earlier 
in that month to the Board of Trade regarding the 
alleged obstruction to traffic in the metropolis by the 
operation of the London County Council’s tramways. 
The Board of Trade promptly forwarded a copy of 
this memorial to the Council and asked whether it 
desired to offer any observations upon it. The matter 
was referred to the Highways Committee, which as 
long ago as March 8th replied at considerable length 
to the Board of Trade, but decided to keep the tenor 
of its reply even from the Council, as it considered that 
the matter should not be made public until after the 
Board had had its views before it. Now, however, 
the whole question is discussed in a report made by 
the Committee to the Council and published in the 


We can | 
get down to the root, and find out on what the threat | 


| termini, and that had the numbers of passengers per 
car been counted a little further along the routes the 
| average per car would have been much higher. On 
the other hand, a position of tu quoque is taken up. 
| As soon almost as the accusations of the Association 
| were promulgated the Highways Committee turned 
| its attention to what was happening with regard to 
other methods of travelling. It chose various places 
at which it counted the numbers of passengers carried 
by motor omnibuses. It found that the averages at 
three points where a good midday traffic might be 
expected were 10.55, 9.72, and 12.06 respectively. 
In other places fewer numbers than these were found, 
and the discovery calls for the remark that “if, as is 
asserted by the Association, the Council is running 
too many cars during the middle of the day, the same 
| remarks apply with even greater force to the services 
maintained by the omnibus companies at that time.” 
Indeed, the whole effort of the Committee appears to 
be directed towards proving that the omnibus is just 
as much a sinner as, in fact, more so than, the tramcar. 
The place where the shoe pinches is quite evident, for 
it is complained that in the cases of some of the poorly 
filled omnibuses “there was ample accommodation 
in the tramcars passing these points for the passengers 
carried on the omnibuses, and as the electric cars 
were in operation before the introduction of motor 
omnibuses on these routes, it would appear that it is 
the motor omnibus companies and not the Council 
which have placed a number of unnecessary vehicles 
on the streets.” Having shown these facts to its 
satisfaction, the Committee goes on to say that between 
the hours of 10 a.m. and 4 p.m. on weekdays only 
63.96 per cent. of the Council’s tramcars required for 
the “rush” hours are run, and maintains that to 
make further reductions would entail inconvenience 
to the public and loss to the Council, though, as it is, 
the car mile receipts between these hours are higher 
than those of the cars which are only in service during 
the busy periods of morning and evening. Why this 
is the case is not explained. 

The defence of the Highways Committee is, in 
short, that the congestion in the main thoroughfares 
is not caused so much by tramcars as by other vehicles. 
Indeed, it is claimed for the tramcar that with its 
great seating capacity “it appears to cause much less 
obstruction in proportion to each passenger carried 
than any other vehicle using the streets.” The very 
fact that the tramcars run on rails and do not deviate 
from the course laid down for them is brought forward 
as evidence that they cause less tendency to congestion, 
while their powerful motors give them such anaccelera- 
tion that they can pass through a junction, 
after being held up for traffic, more quickly than most 
other traffic.” It is even asserted that since the 
introduction of electric traction the congestion at 
tramway junctions, although there are many more 
vehicles running, has been decreased. Broadly 
speaking, therefore, the reply of the Council’s tramway 
authorities is ““ We do not sin, or if we sin there are 
worse sinners than weare.”’ The reply, in fact, cannot 
be said to be entirely satisfactory. It is too earnest 
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in its condemnation of others. In one thing, however, | 
we are quite in accord with it. It is that sufficient 
control is not kept over the heavy slow-going traffic. 
There is much truth in the contention that these 
vehicles are frequently to be found either in the centre 
of the road or somewhere between the centre and the 
curb, where they cause a maximum amount of obstruc- 
tion. But all its remarks have not the same justifica- 
tion. It seeks to drag a red herring across the trail 
by bringing the motor omnibus into disrepute. Now, 
we hold no special brief for either the motor omnibus 
or for the tramear, but we think that the general 
consensus of opinion would be that the former is very 
much better in every way than it used to be, and is 
a more handy vehicle than a large double-decked 
tramcar. We should be inclined to say, also, that it 
is in the long run faster than the latter, because it can 
thread its way through traffic. Moreover, could it be 
shown clearly that the obstruction was due to the omni- 
buses, the matter could be adjusted by the Police. 
Furthermore, two wrongs do not make a right, and 
no amount of abuse of the motor omnibus will prove 
that the tramcar does not obstruct traffic. It remains 
now to be seen what will be the action, if any, of the 
Board of Trade. The task of deciding one way or the 
other is by no means easy. 











THE MINIMUM WAGE ACT. 

Tue first of the district awards and agreements 
under the Miners’ Minimum Wage Act are interesting 
and significant. The South Wales difficulty, it is 
to be hoped, will stand alone. The least said about 
it at the moment the better. Indeed, the issue 
in that district will remain somewhat uncertain 
until after the Federation conference next week. 
Briefly, the facts are that the gulf between the men’s 
demands and the owners’ offers is wider in that dis- 
trict than in any other. Among the independent 
chairmen of the twenty odd district boards Lord 
St. Aldwyn has got the biggest task on hand ; his 
first award—that giving a minimum daily wage of 
4s. 6d., or thereabouts, to the day wage labourers— 
stands temporarily unaccepted by the men’s repre- 
sentatives, and the further progress of the South 
Wales Board is suspended for nearly a fortnight. 
The Welsh problem is not only highly complicated 
in itself, but the issues may have far-reaching con- 
sequences, for there is far more in it than appears 
on the surface. It is sufficient now to observe 
that, although the men’s representatives on the 
board immediately adopted a high-handed attitude 
when the award was given on the Tuesday of last 
week, the delegates assembled at the subsequent 
conference on the Saturday displayed a far more 
reasonable spirit. The leaders left the board in a 
pique, summoned a delegate meeting, and invited 
instructions to boycott the board, to ignore the 
chairman, and to defy the law. The lodge delegates 
refused to give such drastic instructions ; the most 
they could be induced to do was to request the joint 
board to suspend its sittings until after the meeting 
of the full national Federation. That is a big point 
to the good, coming as it does from the real repre- 
sentatives of 120,000 South Wales miners, and we 
may, we hope, rely upon the national Federation 
to administer a still stronger corrective to the 
extremists in that district. 

As a contrast with Wales, Lancashire may be men- 
tioned. While in South Wales there was a difference 
of about Is. 2d. per day between the final demand 
and the final offer, and the services of the chairman 
had to be requisitioned—the award being fixed at 
6d. less than the demand and 8d. more than the 
offer, or about 4s. 6d. a day—in Lancashire a volun- 
tary bargain has been made for 5s. 3d. a day for the 
labourers. This is quite in accordance with, and it 
illustrates the point of, difference in economic con- 
ditions between district and district. In South Wales 
foreign competition has to be reckoned with to a 
large extent ; in Lancashire only to & small extent. 
Again, in South Wales the per capita output is small, 
and the cost of timber is abnormal compared with 
other districts. Thus we have, in the matter of 
labourers’ wages, a voluntary concession of 5s, 3d. 
in one district, whereas in another district the inde- 
pendent arbiter, who, as chairman of the Concilia- 
tion Board, has the closest possible knowledge of 
the circumstances, and who has long enjoyed the 
well-merited confidence of both sides, can only, 
with all the facts, figures, and evidence before him, 
award 4s. 6d. a day. 

__ In two of the Midland districts the main work of the 
joint boards is just about completed. In North 
Staffordshire boys’ wages have been fixed, by mutual 
consent, at 2s. a day at fourteen years of age, 
rising to 4s. 6d. at twenty-one ; contract  col- 
liers at 7s.; other colliers at 5s. 6d. and 6s.; 
labourers at 5s.; and other grades at 5s. up to 
6s. 6d., with suitable safeguards, which have been 
accepted unanimously. In the words of the chair- 
man, Judge Bradbury: ‘Each side presented its 
case with absolute fairness, the utmost goodwill 
prevailed, and the proceedings throughout were 
of the most pleasant character,” and the rules have 








been drawn up “to encourage regularity and effi- 
ciency on the part of the workmen, to protect them 
against loss from causes for which they are not 
responsible, and to protect employers against pos- 
sible shirkers.” For the settlement of disputes as 
to whether a man is entitled to the minimum rates 
and so forth, joint committees have been set up. 
Aged and infirm men are, of course, excluded, and 
also workmen who fail to put in 80 per cent. of the 
available working days. 

In Leicestershire, similar happy conclusions have 
been arrived at under the chairmanship of Judge 
O’Connor. The hewers’ minimum has been fixed 
at 6s. 2d., with extras in special cases; day wage 
labourers’ wages at 4s. 10d. and 5s.; and boys’ start- 
ing wages at Is. 7d. 

In Northumberland, another comparatively small 
district, the full terms have been set out, under 
Lord Mersey’s chairmanship, and they constitute 
a model of accuracy, even-handed justice, and prac- 
ticability, evolved out of a most indefinite and shape- 
less law. But we must remind our readers that, 
apart from the minimum wage, there is the still 
unsettled multiple shift difficulty to contend with 
in the North, both in Durham and Northum- 
berland, and this may aggravate wage matters. 
However, the minimum wage award is likely 
to commend itself to reasonable men. It may 
be—and, indeed, is—resented by a section, and it 
may provoke friction for some considerable time, 
for so many of the men have been led to expect the 
impossible; but this award, or agreement, will, 
we venture to say, ultimately prove a solid foundation 
of peace and prosperity. The minimum wages of 
day wage men are fixed at 4s. 9d.; of piece-workers, 
mostly at 5s. 6d.; of putters at 4s.; and of other 
boys at 2s. a day, rising to 3s. 6d.; deputies, 5s. 6d.; 
and enginemen (underground), 5s. 6d. These may 
seem rather low minima, in case of hewers, &c., 
but the free houses and free coal are to remain. 
Day wage men are deemed “aged ’”’ at sixty-three, 
and piece workers at fifty-seven. Infirm men are, 
of course, excluded in accordance with the Act. 
The safeguards are as comprehensive as a document 
could fairly make them. These, however, as we have 
pointed out over and over again, can only be enforced 
by strict supervision, and the miners and their leaders 
in all districts would do well to recognise that the 
higher the minima the stricter the supervision. 
It is only by leaving an ample margin between the 
fixed minimum and the actual, or average earnings, 
that .distasteful supervision can be avoided. But 
that by the way. 

The main feature of the Northumberland award 
is its insistence upon discipline, particularly in the 
matter of timekeeping. Colliers are the worst of 
timekeepers. Large numbers of the men lie off on 
the Monday following “‘ pay’ Friday as a common 
custom. Some stay off occasionally. Managers 
never know what kind of an attendance to expect. 
Yet roadways have to be repaired, trains supplied, 
and steam got up. The new Northumberland rules, 
and they may serve as a model, provide that “a 
workman shall forfeit his right to wages at the mini- 
mum rate during any pay in which he has on any 
day been absent from work without leave or without 
reasonable excuse.’’ Other notable provisions are 
that a workman “shall attend to his work with 
diligence ’’ and in a “ workmanlike manner ;”’ shall 
forfeit his right to the minimum on any day he 
‘refuses or neglects to work in accordance with the 
reasonable instructions of the proper official ;’’ and 
it is laid down that “‘ in the event of the total earnings 
of a workman during any pay being in excess of the 
aggregate amount of the minimum rates of wages, for 
all the days worked by him during such pay, he shall 
not be entitled to the minimum rate of wages of his 
class for any day during such pay.’’ Small commit- 
tees are also to be set up for settling disputes. 

In the larger districts, such as Yorkshire, Durham, 
and Scotland, some days must necessarily elapse 
before agreement can be reached. Lancashire may 
possibly be reported by the time these lines are in 
print. In Nottinghamshire the prospects seem fair. 
In Derbyshire there is delay and a strong under- 
current of impatience. The union in that district is 
not bankrupt as a result of the strike. The whole 
situation will be reviewed by the Federation next 
week, and the atmosphere may then be cleared some- 
what. The irreconcilables will cry for another war ; 
the moderates will appeal for a fair trial of the new 
Act; and in the conflict of counsels the depleted 
exchequers of the unions; the disillusionments of 
the national strike, which was to carry all before it 
in a few days, but failed ; the cross-currents between 
men and leaders and leaders and leaders; and 
the deadweight of non-unionists that has to be carried, 
will combine to strengthen the hands of the older, 
saner, and more peaceful section of the Federation. 

One point we would sincerely urge upon the men 
and their leaders is this: The minimum wage move- 
ment had its roots in the abnormal place grievance. 
So far as the actual coal-getters are concerned, 
this is the only substantial grievance. Now, this 
Minimum Wage Act, in spite of all its faults, not only 
assures the day wage men in the mines a wage for 
eight hours’ work that compares favourably with 
what labourers get for ten and twelve hours, includ- 
ing meals, in other industries, but it automatically 
solves the abnormal place problem. The lowest 





district minimum that will be fixed by the joint boards 
for hewers will at least be a living wage. No matter 
how bad a man’s place may be, if he works he will 
be paid. But if the miners, either through the 
boards or by other means, force up the minimum too 
near the average level of earnings in good places, 
then not only will they render strict supervision 
necessary, but they will make a reduction of the 
higher piece-work earnings imperative. The mini- 
mum will become also the maximum. 








OBITUARY. 


PAUL DE LA COUR. 


Tue death is announced of Mr. Paul de la Cour, who 
was born in Denmark in the year 1879. He received his 
education at the Technical College at Aarhus, in Denmark, 
and subsequently at the Technical College at Ziirich. 
In 1901 he was appointed assistant to the late Professor 
Engelbert Arnold, of Karlsruhe University, afterwards 
becoming assistant to the chief engineer of the Akt. Ges. 
“* Volta,” at Reval. In this position he remained vntil 
1905, when he joined the staff of Bruce, Peebles and Co., 
Limited, Edinburgh, as chief of their design department, 
which position he held until his death. 
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SHORT NOTICES. 


Locomotive Data. Issued by the Baldwin Locomotive 
Works, Philadelphia and 34, Victoria-street, London.— 
This is the latest edition of a little publication which 
appears from time to time, and which is known to many of 
our readers. It is issued by a manufacturing company, 
but it is in no sense a catalogue or an advertisement, for 
it applies equally to locomotives of all descriptions and 
makes, and has proved its usefulness to many a locomotive 
man who has nothing to do with American engines. The 
present edition is a little bit bigger than its predecessors, 
but it is still a thin volume which goes easily into the breast 
pocket. Mr. Lawford Fry, the British representative of 
Baldwins, in sending it to us, directs our attention particu- 
larly to the method given for determining the tractive force 
and hauling capacity of a locomotive. In this a definite 
designation, called “‘ Rated Tractive Force,’’ and calcu- 
lated on a mean effective pressure of 85 per cent. of the 
boiler pressure, is adopted. It would be well if some such 
definite figure could be standardised so that uncertainty 
as to the pressure employed might be removed. If some 
such term, combined with a definite slow speed, were 
generally adopted, much confusion, or alternately unneces- 
sary definition of terms, would be avoided. In former 
editions curves for tractive power were given, but under 
this new definition they are replaced by tables so that the 
figures may be read off directly. The tables refer to 
two-cylinder engines of the simple type, and are taken 
up to cylinders 30in. by 34in., but the necessary formule 
for compound engines are given. There are many other 
useful formule and curves in the little book to which we 
need not refer, with the exception, perhaps, of the simple 
rule for coal and water consumption, which is given 
in a paragraph on horse-power. . 

Practical Gyrostatic Balancing. By Herbert Chatley. 
London: The Technical Publishing Company, Limited. 
Price 2s. net.—This little book should form a welcome 
addition to the library of the inventor and practical 
engineer who may be interested in the mysterious pheno- 
mena of the gyroscope. Mr. Chatley knows his readers 
and his subject too well to attempt anything like a rigorous 
mathematical exposition of the gyroscope’s behaviour. 
Instead of this, he establishes the well-known equation 
T = a wI on the assumption that the reader is ac- 
quainted with the mechanical law that torque is equal 
to the time rate of change of angular momentum. This 
proof is, of course, thoroughly unconvincing, but, after 
all, for most purposes in practical life, the formula itself, 
and not the manner of arriving at it, is the point which 
matters. The rest of the book is mostly taken up with 
the consideration of certain aspects of the gyroscope 
which arise in connection with its practical applications. 
The subject of the gyroscopic control of vehicles, ships, 
and flying machines is dealt with, and the gyrostatic 
action of rotary engines, fly-wheels, and propellers on 
aeroplanes is very briefly touched on. The calculations 
involved in the design of a gyroscope are given, and par- 
ticular attention is devoted to the question of the propor- 
tioning of the parts so as to secure sufficient strength 
and to the effects of air and pivot friction. 


Smoke: A Study of Town Air. By Julius B. Cohen 
and Arthur G. Rustoh. London: Edward Arnold. 
Price 5s. net.—The authors of this volume are on the 
teaching staff of respectively the chemistry and agriculture 
departments of the University of Leeds. As the frontis- 
piece clearly proves, the authors, from a geographical 
point of view, are most excellently situated for conduct- 
ing a research into the various questions of the smoke 
problem. The book contains the record of observations 
which have been in progress off and on for twenty years. 
The subjects dealt with are the constitution of a smoky 
atmosphere and its influence on health, vegetation, and 
the disintegration of stonework. That part of the matter 
more directly affecting the engineer, the cause and pre- 
vention of smoke is, to all intents, omitted. The book 
perhaps is not less valuable by reason of this fact. It is 
filled with information derived from the results of careful 
experiment and observation, and affords very interesting 
reading even to the lay mind. It is curious to note the 
authors’ hesitancy in dealing with the influence of smoke 
on health. Indeed, it is surprising what little direct 
evidence can be adduced on this subject. Harmful to 
health smoke no doubt is, but to what extent or exactly 
in what way are matters still very largely open to investi- 
gation. 
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SINGLE-PHASE RAILWAYS. 
No. III.* 

THE goods locomotives constructed by the A-E.G. 
Company for the Dessau-Bitterfeld Railway are 
capable of running at a maximum speed of 70 kiloms., 
or, say, 44 miles per hour, and, as will be seen from the 
illustration, Fig. 12, the axle arrangement is entirely 
different to that of the passenger locomotives, the 
entire weight in this instance being used for adhesion. 
Measured over the buffers, the total length is 


ism corresponds to that adopted for the express 
locomotives. 

An alternating-current commutator motor, having 
an hourly rating of 800 horse-power is used for 
propelling the locomotive, a side view of which 
is given in Fig. 13. This is supported in the manner 
previously described, and so far as the external 
appearance is concerned the motor closely resembles 
that used in the express passenger locomotives. 
But in the case of this goods locomotive a different 
method of controlling the motor has been adopted. 














Fig. 12-ELECTRIC GOODS LOCOMOTIVE, DESSAU-BITTERFELD RAILWAY 


10,500 mm., whilst the total length of;the wheel base 
is 4800 mm. In order that the main driving motor 
may run at a fairly high number of revolutions, 
driving wheels having a diameter of 1050 mm. are 
used. The locomotive shown in Fig. 12 is capable 
of developing a maximum tractive effort of approxi- 
mately 10,000 kilos., measured on the periphery 
of the driving wheel. Like the express passenger 
locomotive, the engine under consideration is fitted 
with a compressed air brake of the Knorr type, 
and also a hand brake. It will be gathered that the 
drive is carried out in precisely the same manner 
as in the case of the express passenger locomotives. 











Fig. 13—SIDE VIEW OF MOTOR 


But in this case the motor is not placed directly over 
the jack shaft, being fixed so that the driving rods 
are at an angle of 45 deg. with respect to the base of 
the locomotive. This arrangement produces a much 


more favourable distribution of the stresses on the | 
| Moreover, in accordance with the practice adopted 


intermediate or jack shaft. 
The two cranks on the jack shaft are set at an 


angle of 90 deg. with respect to one another, and a | 
| and enables the ratio of the voltages in the armature 


rigid connection is obtained between the motor shaft 
and the intermediate crank shaft by the use of a 


steel casting, which is bolted to the frame. The 
form of the intermediate crank shaft, the motor 


bearings, and the other parts of the driving mechan- 


* No, Il. appeared May 10th. 


In this instance the speed is varied by shifting the 


brushes, and the direction of rotation is determined 
by the direction in which the brushes are displaced 
from the neutral axis. 
speed by brush displacement, however, the motor’s 
voltage is changed by the same method as that adopted 
in the locomotives previously described, namely, 
by altering the ratio of the primary and secondary 
voltages of the main transformer, and  tappings 
are brought out from the secondary winding for this 





Fig. 


purpose. The .various tappings are brought into 
use by means of a mechanically operated controller. 


on the passenger locomotive, a second transformer is 
used, which is connected as a step transformer, 


winding and the compensating winding to be regu- 
lated. The arrangement of the high and low-tension 
auxiliary circuits for lighting and the compressed air 
motor corresponds to that of the express passenger 
locomotive. 


In addition to varying the 


| 
| two hand wheels is placed at each side of the driver's 


| which the motor is developing. 


} 


At each end of the locomotive there is a driy; 
compartment, which contains the apparatus 
controlling the motors, and to enable shunting 


ar’s 
for 
: : 2 opera. 
tions to be carried out with ease a controller with 


cabin. Fig. 14’gives a view of one of the driver's coy. 
partments of a goods locomotive. Indicating devices 
are connected with the controlling gear, and mounted 
above the controlling wheels in the manner showy 
in the illustration. The upper indicator gives the 
brush position, and the lower indicator the output 
This locomotive 
| has a transformer room, which adjoins one of the 


driver's compartments, and in this the main 
transformer is placed. A wide passage has been 
provided on each side of the transformer pit, so that 


access may be obtained to the machine compartment. 
The latter merely contains the main driving motor, 
the main controller, and the motor for driving the 
compressor. All the cables between the transformer 
controller and main motor have been made 
as possible. The method of supporting the motor 
is very similar to that adopted in the passenger 
locomotives. The lubrication of the bearings is also 
carried out on similar lines. 

Since speed variation is partly effected by shifting 
the brushes, it is clear that the controlling gear differs 
somewhat from that already described. The brush 
shifting is effected by means of a screwed rod, which 
is controlled from the driver's cabins, and in order to 
enable the brush rocker to move with a minimum 
amount of friction the latter is mounted on rollers, 
so that it can turn freely. The rollers on which 


as short 


the brush rocker turns are visible in’ the illustra- 
tion, Fig. 13. It may here be mentioned that, 


although the locomotives now under consideration 
have been designed for freight service, they have also 
been employed for passenger trains, and they are 
said to have proved equally satisfactory when used 
in this connection. Owing to the high starting torque 
which the motors develop, the acceleration is very 
rapid, so that, in spite of the lower maximum. speed, 
no difficulty has been experienced in running these 
locomotives in conjunction with those 
for passenger service and in maintaining the schedule 


designed 


speeds. 

Besides these goods and passenger locomotives, 
the A.E.G. Company has also constructed another 
special type to the order of the Prussian State Rail 
way authorities. This is intended for heavy train 
service and for use on steep gradients, similar, for 
example, to those which exist on the Lauban 
KG6nigszelt line in Silesia, which is now being elee- 
trified. This locomotive is designed for hauling 
express trains at speeds up to 110 kiloms., or, say, 
69 miles per hour, and heavy goods trains at lower 
speeds. In this 1.D.1 locomotive the first run- 
ning axle is combined with the second axle, which 





14—DRIVER’S COMPARTMENT ON ELECTRIC GOODS LOCOMOTIVE 


is a driving axle, and the next driving axle 
with the second running axle, so as to form 
bogie trucks of the Krauss Helmholtz type. ‘I's 
arrangement is said to enable the locomotive 
to negotiate curves with great ease. The loco- 
motive is equipped with two motors, each ol 


which has an hourly rating of 900 horse-power, and 
gives a maximum tractive force of 10,500 kilos. 
Power is transmitted to both working axles by means 
of a crank drive, both motors working on to an 
independent jack shaft supported between the two 
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« driving axles. As in the case of the locomo- 
scribed, the driving-rods are inclined at 
an angle of 45 deg. with respect to the base of the 
locomotive. This arrangement enables the stresses 
the intermediate crank shafts to be favourably 
distributed. In this instance, an induction regulator 
for controlling the pressure at the motor 
Is, as in the case of the Siemens locomotives, 
described in our issue of April 26th. It is worthy 
of note, however, that the same system is adopted 
for regulating the armature and compensating wind - 
ing voltages, as is employed in the other A.E.G. 
locomotives, and two hand wheels are provided 
in the driver's compartments, as previously described. 

The two motors are placed near the centre of the 
locomotive, and the transformer is fixed between 
To enable the transformer to be properly 


centre 
tive just de 


on 


is used 
termina 


them. 


circle 540mm, Altogether, the weight of the locomo- 
tive shown in Fig. 15 is 85 tons, and 54 tons of this 
is utilised for adhesion. Since there are three driving 
axles the adhesion pressure per axle is 18 tons. This 
locomotive is designed to work at 12,000 volts and 
at a periodicity of 16% cycles per second, whereas 
those built for the Dessau-Bitterfeld railway work 
at 10,000 volts and 15 cycles. The propelling power 
is derived from two motors, each of which is rated 
at 800 horse-power for one hour, and these two 
machines enable the locomotive to exert a tractive 
force of 12,500 kilos. on the draw bar. The maximum 
speed is 75 kiloms., or, say, 47 miles per hour. The 
motors drive the axles through two intermediate 
jack shafts which are placed between the end running 
axles and driving axles. Here, again, the motors 
are so placed that the driving-rods are at an angle 











Fig. I5—ELECTRIC LOCOMOTIVE FOR THE MIDI 


ventilated it is raised a few inches above the base of 
the locomotive. The induction regulator is placed 
near one of the driver’s cabins. Near the other 
driver's cabin the motor-driven air compressor’ is 
placed, and also a boiler which provides steam for 
heating the carriages. It is a little unusual to find 
team boilers on electric locomotives, but owing 
to the fact that the carriages are also used on other 
lines where steam locomotives are employed steam 
heating must be adopted. The boiler is heated by 
means of resistance coils through which current 
passes. A supply of water for use in the boiler 
is carried in tanks, and this is automatically fed into 
the boiler as occasion demands. Sufficient water 
is carried for a four hours journey. The following 
are the principal dimensions of the locomotive : 

Length over buffers, 14,100 mm.; length of wheel base, 
9700 imm.s; 
diameter of trailer wheels, 1000 


mm. The weight 





diameter of driving wheels, 1500 mi.; | 
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of 45 degs. with respect to the base of the locomotive. 

As in all the locomotives previously described. 
the motors are mounted high up in the body, and 
in this instance the transformer is placed in the space 
between the two motors. Contactor control has 
been adopted for varying the voltage at the motor 
terminals. The working current passes from the 
various transformer tappings of the main 
former through the magnetically operated contactors, 


through the stationary winding of the motor, and | 


through a special exciter transformer. This latter 


supplies current for exciting the motor, the exciting |has drawn goods trains 


current being fed into the rotor. This exciter trans- 
former is constructed on the single-coil principle, 
and is what is commonly known in this country as 
an auto transformer. Like the main transformer, 
this exciting or auxiliary transformer is provided 
with a number of tappings, and the pressure at which 
the exciting current is fed into the rotor is governed 
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Fig. 16—ELECTRIC LOCOMOTIVE AND GOODS TRAIN, MIDI 


on each driving wheel is 16 tons, and the total weight 
lor adhesion, 64 tons. The maximum speed is 
110 kiloms, or, say, 68 miles per hour. Since there 
are two motors each capable of developing 900 horse- 
power, the total power available for propulsion is 
1800 horse-power. The mechanical portion of this 
locomotive was constructed by Kraus and Co., of 
Munich. 

The illustration, Fig. 15, shows a large passenger and 
z00ds locomotive that has been built by the A.E.G. 
Company for the Southern Railway of France, and in 
view of the fact that it was first of all tested on the 
Dessau-Bitterfeld line, it will not be out of place to deal 
with it in the present article. A view of a similar 
locomotive hauling a goods train is shown in Fig. 16. 
The total length of the locomotive measured over 
the buffers is 13,140 mm., the diameter of the driving 
Wheels 1310 mm., and the diameter of the crank 


| designed for regeneration on down gradients. 


RAILWAY 


by the contactors. It appears, however, that it is 
only at the higher speeds that this special voltage 
is impressed upon the rotor windings, since at normal! 
speeds—i.e., about 40 kiloms. .per hour—the arma- 
ture is short circuited when the motors work as 
ordinary repulsion machines. The maximum speed 
as explained above is 75 kiloms. per hour, and when 
running at this rate this addition to existing voltage is 
brought into use. Owing to the fact that this loco- 
motive is to be used for hauling trains over a line 
with fairly steep gradients, the motors have been 
This 
naturally gives rise to economy, but at the same time 
it introduces complications, and particularly with 
respect to the switch gear. 

The interior of the driver’s compartment of this 
locomotive is shown in Fig. 17, from which it 
will be gathered that the handle of the con- 


trans- | 





troller is provided with a knob, or “dead 
man’s handle,’ which when released cuts off the 
power from the motors, and the locomotive is brought 
to a standstill. The reversing drum for reversing 
the direction of the motors is embodied in the same 
controller case as the main controlling drum. When 
it is required to cause the motors to regenerate, 
the reversing handle is turned to a marked point on 
the controller, whilst there are two other positions 
which give the motors the correct direction of rotation 
for forward and backward running of the locomotive. 
In the case of this locomotive, some of the contactors 
are mounted in a frame over the main transformer, 
whilst the remainder are fixed in cases at the ends 
of the motor compartment The exciting transformer 
and motor-driven air compressor are also placed 
at the ends of the motor compartment. The two 
current collectors used on this locomotive are similar 
to those employed on the locomotives constructed 
for the Dessau-Bitterfeld line. 

These collectors are raised and lowered by turning 
| the compressed air cock in the driver’s cabin. To 
| facilitate the removal of the motors and transformer 

from the locomotive, a portion of the roof can be 
opened so that the heavy parts of the electrical 
equipment can be lifted out by means of a crane. 
It is worthy of mention that this locomotive 
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LOCOMOTIVE 


Fig. 17—DRIVER’S COMPARTMENT, MIDI 


weighing 1500 tons at 
a speed of 40 kiloms. per hour on fairly steep 
gradients. In order to determine the regenerating 
properties of the equipment, trials were carried out 
on the Dessau-Bitterfeld line, but owing to the absence 
of steep gradients on this railway, it became necessary 
to couple this large locomotive to another locomotive, 
the latter taking in current and the former returning 
it to the line. The results went to show that at 
medium speeds regenerative braking was quite 
practicable, and that an appreciable reduction -in 
the output of the generating station can be brought 
about by adopting this practice. 





THE Society or ENGiNEERS.—The third annual dinner of the 


| Society of Engineers (Incorporated) was held last Saturday 
| evening at the Criterion Restaurant, London, Mr. John Kennedy, 


the president, being in the chair. The diners were not numerous. 


| In point of fact, they just exceeded seventy, but the evening was 


none the less enjoyable. The ordinary stereotyped and some- 
what dull arrangements adopted at most of our societies’ dinners 
were on this occasion departed from. As is now customary with 
the Society of Engineers, the guests included many ladies, and 
the conviviality of the proceedings was thereby greatly enhanced. 
The speeches were few and purposely short, and at the termina- 


| tion of the toast list the company adjourned to the reception 


room, 


Here a number of small tables had meanwhile been set 


out, and round these the guests gathered for conversation, 


| while at frequent intervals the numbers of an excellent musical 


programme were being given. The toast list included ** The 


| Society,” proposed by Sir David Gill, and ‘t The Ladies,” pro- 





posed by Mr. J. W. Wilson and responded to by Miss Siemens. 
Among others present were Sir W. H. M. Christie, Sir Maurice 
Fitzmaurice, and Mr. Alex. Siemens. 


THe HumpHrey Pump.—On the invitation of the Hydraulic 
Engineering Company, Limited, of London and Chester, we were 
afforded an opportunity this week of inspecting a Humphrey 
pump, which has been erected on the premises of the Wapping 
Pumping Station of the London Hydraulic Power Compatiys 
This pump is more or less for experimental and demonstration 
purposes. It has a diameter of 2lin., and at the time of our visit 
was drawing from and pumping to a tank under a head of 25ft. 
The play pipe has a diameter of l5in. and a length measured 
horizontally of 75ft. At 12.9 cycles per minuté it has a capacity 
of 1040 gallons per minute. It is running on town’s gas, which 
at Wapping costs 2s. 3d. per 1000 egibjefeet, and it is found that 
the cost of working so far as fuel alone is concerned works out 
at 0.145d. per 1000 cubic feet of water pumped. Attached to 
this pump Is a small cylindrical receiver into which a certain 
amount of the cushion pressure is automatically trapped. This 
pressure is used forstarting purposes. The ordinary method of 
starting the pump by means of a small hand worked air pump is 
found to be a little tedious. With the device mentioned the 
receiver pressure is let through a by-pass on to the top of the 
water column in the combustion chamber. Tho exhaust valve 
is then tripped and the escape of the pressure starts the column 
oscillating. 
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TWO NEW MACHINE TOOLS. 





THE accompanying illustrations represent two machine | 


tools with special features which have recently been 
built by the firm of Geo. Richards and Co., Limited, 
Broadheath, near Manchester. 
facing machine for dealing with flanged steam or water 
valves, and is capable of facing and turning simultaneously 
the two flanges of valves up to 23in. diameter. The heads 
are set accurately in alignment, and have automatic tra- 


Fig. 1 is a double valve | 


! 

| of the latter, which is remote from the bevel wheels 6 and c 
there is a pinion e, which can be made to revolve with the 
spindle d or be loose on it, according as the handle g is 
made to point either to ‘‘ slow” or “ fast.’”” As shown in 
Fig. 2, the arrangements are for slow working. The 
| pinion e engages with the toothed wheel f, which forms 
part of the facing head B, which is shown in more detail 
in Fig. 3. The facing head is rigidly connected to the 
hollow spindle A. If a faster spindle speed is desired, 
the handle g is moved to “‘ fast.”” This has the effect of 
freeing the pinion e, which then becomes loose on the 

















Fig. 1 


verse motions towards the middle of the bed, means being 
provided for adjustment longitudinally. The height of the 
centre of the heads from the top of the bed is 18in., and 14in. 


from the top of the table when the latter is in its lowest | 


position. The feed of the facing slides is continuous, 
and there is a fine inward and outward feed, with coarse 
feed outwards. The makers’ patent hand feed mechan- 
ism is fitted to the heads, and by its means definite 
adjustment of any amount can be made to the facing tool 
slide while the spindle of the machine is either revolving 
or stationary, an index being provided to show the amount 
of adjustment made. The machine is fitted with rising 
and falling table, 3ft. Gin. long by 24in. wide, with hand 
cross adjustment of 2ft. 9in. On the top of the main 
table a revolving table, 24in. square, is fitted, and by the 


DOUBLE VALVE FACING MACHINE 


spindle d, and of bringing the clutch face h into engage- 
ment with the clutch face j, which forms part of the 
toothed wheel *. The latter then revolves with the 
spindle d, and as it meshes with the toothed wheel /, 
which is keyed on the main shaft or spindle A, this spindle 
is made to revolve, and it does so at a faster rate than 
when the pinion e and the toothed wheel f were in mesh. 
The tool slide p—Fig. 3—is automatically worked in 
the following manner :—It will be observed that inside 
the hollow spindle A there is a further spindle C. On the 


| spindle A are mounted three toothed wheels E, D, and J 


use of a jig made to receive two valves with three flanges | 
each, all of which can be machined while making one | 
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of differing diameters. These engage with three other 
wheels, G, F, and K, on the shaft H. Any one of the 
three latter wheels can be made fast on the spindle H 
by means of a spring-governed feather. The wheel E 


is larger in diameter than the wheel G, the wheel D is 
smaller in diameter than the wheel F, and the wheel J 





| 
| 


| striking lever V, can be put thus into and out of megh 
| with the toothed wheel H'. The end of the bush 1 jg 
fashioned into a toothed wheel L', which meshes with 
the wheels M and M', which revolve on pins, the ends 
of which are carried by the casing of the cylindrical box ¢ 
| Rigidly connected to the wheels M and M! are the piniong 
| N, N', which engage with the toothed wheel Q. This 

in its turn, is keyed to the spindle C. It will therefore 
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Fig. 3-SECTION OF FACING HEAD 


be understood that when the wheels H' and H? are in 
mesh any motion of the spindle H is transmitted to the 
spindle C. The speeding up caused by the diameter 
of the wheel H' being greater than that of the wheel H? 
is exactly counterbalanced by the reduction brought 
about by the arrangement of wheels in the box O, so that 
the speed of the spindle H is exactly reproduced in the 
spindle C. 

We are now in a position to understand the movements 
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Fig. 2—HAND FEED GEAR FOR FACING AND BORING MACHINE 


quarter of a turn of the table. Each head is driven by its 
own two-speed countershaft, and has a range of twenty- 
four speeds. 

Figs. 2 and 3 show the details of the patented hand- 
feed arrangement for the tool slide of Richards’ universal 
facing and boring machines. By means of it the feed to 
the tool slide can be put on either when the spindle is 
running or stationary. The amount of feed given in 
either case is shown by an index. In the drawings power 


is transmitted to the head by means of the vertical shaft a, 
the bevel wheels b and c, and the spindle d. On the end 


is of the same diameter as the wheel K. Consequently, 
if E and G are in mesh, the spindle H is driven faster 
than the spindle A; if the wheels D and F are in mesh, 
it is driven slower than A; and if J and K are in mesh, 
the two shafts revolve at the same speed. On the other 
end of the spindle H is a toothed wheel H! connected to 
the spindle by a slipping device X, so that in the event 
of a jamb occurring no breakage of gearing may result. 
A further toothed wheel H?, which is keyed with a feather 
on the bush L, so that it must revolve with the latter, 
but can be moved longitudinally along it by means of the 


of the tool slide in the facing head. The spindle C carries 
On its end a bevel wheel m—see Fig. 3—which meshes with 
an exactly similar wheel n on the screw shaft, which brings 
about the to-and-fro motion of the tool slide p. It will 
be realised that when the machine is at work the facing 
head B revolves, and with it, consequently, the tool slide 
and its screw shaft. Hence the bevel wheel n, while still 
in mesh with the bevel wheel m, continually revolves round 
the axis of the latter. Now, if m and n are revolving 
at the same speed—that is to say, when the wheels J and 
K (Fig. 2) on the spindles A and H respectively are 1n 
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mesh—there will be no relative motion between the wheels 
m and », which will continue revolving with the same 
teeth in mesh. If, however, the wheel m revolves either 
faster or slower than the wheel n, as when the wheels E 
and G or D and F—Fig. 2—respectively are in mesh, 
then there will be relative motion between the wheels 


m and n—in one case in one direction, and in the other | 
case in the other direction—so that the tool moves either | 


towards or away from the axis of rotation. 

The reason for the complication of the box of wheels 
0 is to provide a means of working the feed by hand. 
Had this not been required, all that would have been 
necessary would have been to make the wheels H’, H? 
of the same diameter, and the box of wheels O might have 
been omitted. The box O has 100 teeth, O' cut in its 
periphery, and the box can be revolved by means of 
the hand wheel U and the toothed wheel U'. The result 
will be a movement of the tool slide, the extent of which 
will depend upon how far the box O has been revolved. 
The various gears are so proportioned that the movement 
equal to the breadth of a tooth on O represents a move- 
ment of 0-O00lin. in the tool slide. A movement of one 
half this amount may be obtained by giving a half-turn 
to the retaining bolt O? shown in the bottom right-hand 
view of Fig. 2. This bolt normally prevents the box O 
from rotating. The projection, which fits in between 


| Diesel 


successfully through all the trials stipulated in the con- 
tract. In respect of speed, fuel consumption, and the general 
efficiency of the propelling machinery, the results, it is 
| understood, have more than fulfilled the expectations of 
owners and builders. 

The Jutlandia is a sister ship to the Selandia, launched 


| attained with the engines developing a power of 2700 indi- 
| cated and running at 135 revolutions, which is five revolu- 

tions less than the number designed for the service speed. 
| The fuel used on the trials was oil of a specifie gravity of 
| .855, but the engines are capable of being run on fuel of a 
considerably higher specific gravity—such, for instance, 


last year by Messrs. Burmeister and Wain, Copenhagen, | as that obtainable from the Roumanian or American oil- 


for the same owners, and now completing a successful | fields. 
maiden voyage to the East; while her engines, also like | 


those of the Selandia, are of the Burmeister and Wain- | 
type, working on the four-cycle principle. 
We may here remind our readers that a complete | 
illustrated account of the Selandia and her machinery | 
appeared in THE ENGINEER for February 23rd and March | 
8th, 15th, and 22nd, as well as a detailed record of the state | 
of one unit in the Jutlandia’s machinery after a non-stop | 
run of thirty days in the shops of Barclay, Curle and Co., in | 
our impression for January 26th. 
Like her sister ship, the Jutlandia—as may be gathered 

from the illustration herewith—is a handsomely modelled 


| and capable-looking vessel—the absence of the conven- 


tional and power-suggesting funnel notwithstanding— 
measuring 370ft. in length between perpendiculars, 53ft. 
in beam, and 30ft. in moulded depth, her gross tonnage 
being 5300 and carrying capability 7400 tons. The engine 
driving each shaft comprises eight cylinders of 20.87in. 

















Fig. 4--BORING AND 


two of the teeth O', is placed at half the pitch out of centre 
with the bolt, and thus when thejbolt is turned over an 
adjustment equal to 0-0005in. is obtained. 

When large adjustments of the tool slide are required 
to be made rapidly, as when the facing operation is com- 
plete, the pinion H? is thrown out of mesh with the wheel 
H' by means of the lever V, and the pegs W are engaged 
with holes in the plate T, which forms part of the box O. 
This locks the whole of the gearing contained in the box 
to the spindle C, and the motion which is given to the box 
O by the hand wheels is transmitted direct to the facing 
head screw, instead of through the wheels in the box. 
An index finger with two pointers is provided, and the 
teeth in the rotatable box O are numbered, so that any 
desired adjustment to 0-0005in. can be easily read. 

Fig. 4 represents a boring, drilling, and milling machine 
with rising and falling spindle frame and traversing spindle. 
The latter is 3in. diameter. It has hand and self-acting 
traverse of 24in., and a range of 48 speeds driven from a 
two-speed countershaft. On the movable spindle frame 
there are two pairs of gear wheels, either of which can be 
brought into engagement by means of the crank handle 
shown. One pair of these gear wheels engages direct with the 
face plate at the end of the spindle sleeve, and provides 
24 speeds ranging from 9-6 to 79 revolutions per minute. 
The other pair of gear wheels gives a similar number of 
speeds varying from 12 to 286 revolutions per minute. 
The spindle has rapid adjustment by hand wheel for bring- 
ing it into position, and fine adjustment by a small oblique 
hand wheel for putting on a fine feed for facing purposes. 
There are eight feeds to each range of spindle speeds, 
and these can be readily changed or reversed. The main 
table has automatic longitudinal and transverse motions 
in either direction for milling purposes, and the spindle 
frame automatic vertical movement up and down. The 
main table carries a square revolving table, accurately 
quartered for setting at right angles. It may be set and 
clamped at any intermediate angle, so that any side of 
the work may be brought into position without re-setting. 
A block carrying a boring stay for supporting the outer 
— of the bar is provided, and is adjustable along the 
bed. 


FIRST CLYDE-BUILT MOTOR SHIP, JUTLANDIA. 


THE twin-screw motor vessel Jutlandia, the first large 
ocean-going ship built on.the Clyde for propulsion by oil 
engines, which was launched from the yard of Bar- 
clay, Curle and Co., Limited, Whiteinch, several months 
ago, and has since been fitted with her propulsive 
machinery by the same firm, has now been subjected to 
speed and other trials on the Firth of Clyde, and after 
being docked for cleaning and painting will leave the Clyde 
for Copenhagen, where her owners, the East Asiatic Com- 


pany, will at once place her in service between her home | ship, is to be from 10} to 11 knots. 


DRILLING MACHINE 


diameter and, 28.74in. stroke, and is started and reversed 
by means of compressed air at a pressure of 300 Ib. per 
square inch. In connection with the compressors—but 
also intended for driving the lubricating, cooling water, 
sanitary, and bilge pumps, refrigerating plant, in addition 
to producing electricity for electric lighting, fan driving, 
winch operating, &c.—there are two sets of auxiliary oil 
engines, each having four cylinders and developing 250 
indicated horse-power at 230 revolutions. Each set in- 
cludes an electric generator for providing current for work- 
ing the other auxiliaries and a two-stage air compressor 


While the exact fuel consumption per horse-power 
on the trials has not yet been ascertained from the records 
taken, the builders of the Jutlandia estimate that in regular 
service the amount necessary will be about 10 tons for 
each day of twenty-four hours’ continuous running. 








RATING OF ELECTRICAL MACHINERY. 


THE special committee, appointed at Turin in 1911, to con- 





| sider the above subject, held its first meeting in Paris from 


Monday, May 6th, to Thursday, May 9th, inclusive. The 
| following were present :—Belgium, Prof. Eric Gerard ; France, 
| M. Paul Boucherot; Germany, Herr Leo Schiiler; Great 
| Britain, Mr. H. W. Miller; Italy, Prof. E. Morelli (accompanied 
| by Signor Semenza) ; Sweden, Mr. J. L. la Cour; Switzerland, 

M. Huber-Stockar : United States, Mr. C. O. Mailloux ; M. Ch. 

David (secretary, French Committee); Mr. C. le Maistre 
| (general secretary, I.E.C.). 

M. Brunswick (French committee), Sefiior Don Luis de la Pefia 
(Spanish committee), and M. gouez (President, Syndicat 
Professional des Industries Electriques, to whom the committee 
is indebted for the use of the room), were also present. 

Monsieur R. V. Picou (president of the French committee) 
welcomed the delegates on behalf of his colleagues, and wished 
them every success in what he considered the most difficult task 
the International Electrotechnical Commission had so far 
attempted to deal with. He, however, felt sure that the sense 
of co-operation now so strongly developed amongst the various 
delegates, to say nothing of their mutual friendship, would 
ensure a useful and practical issue to their deliberations. 

M. Paul Boucherot was unanimously elected to preside over 
»the meetings. The discussions covered a very wide field, and a 
detailed report of the proceedings will be issued in due course. 

Probably the most interesting points discussed, and upon 
which definite suggestions have been made, were : The question 
of the surrounding air temperature ; temperature limits and the 
method of measuring them; and the information to be carried 
on the name plates and to be asked for when machines are bought 
and sold without any special specification. 

The vexed question of “ overloads”? was discussed at very 
considerable length, and though at first it appeared as if the 
special committee would be unable to put forward any sugges- 
tions on this subject, a compromise was finally reached, 
which, it is hoped, will meet the views of those who desire that 
an overload be specified for the purposes of comparing different 
machines, and those who, on the other hand, are of opinion that 
an overload should be considered as entirely special. 

The question of international agreement in reference to the 
resistivity of copper was submitted by Mr. C. O. Mailloux, dele- 
gate of the American committee, and supported by M. Paul 
Janet, a member of the French committee and director of the 
Laboratoire Central d’Electricité. The committee viewed the 
proposal most favourably, and expressed the hope that the figure 
recommended by the Bureau of Standards of Washington, in 
consultation with the British, French and German National 
Laboratories, would be adopted internationally. 

As far as Great Britain is concerned the suggested figure, if 
adopted, will necessitate an alteration of only one-eighth of | per 
cent. in the present standard, which is practically an insignificant 
alteration from the commercial point of view. 

The proposals of the special committee will be submitted in 
French and English to the various Electrotechnical Committees 
for their consideration, and the committee will meet again in 
December in order to take into account any observations or 
modifications received. 

It is hoped that the proposals of the special committee. will be 
duly adopted by the International Electrotechnical Commission 
at its plenary meeting, which will take place in Berlin in 1913, 
probably during the month of September. 








INTERNATIONAL ASSOCIATION FOR THE PROTECTION OF 
InpusTRIAL Property.—The sixteenth annual congress of 
this association is to be held in London from Monday, June 3rd, 
to Saturday, June 8th, next inclusive. The subjects to be dis- 














THE MOTOR SHIP JUTLANDIA 


designed to compress the air to 300 lb. per square inch, 
which at this pressure is stored in four large reservoirs and 
is used for starting and reversing the main engines and for 
other purposes. 

The arrangement of the starting and reversing gear in 

the Jutlandia is the same as in the Selandia, and for details 
as to this and other features our articles on the Selandia 
may be consulted. The process of reversing the engines 
| from ahead to astern, and vice versd, was accomplished in 
| the Jutlandia’s trials—full speed ahead to full speed astern 
| —in twelve seconds. With at least the same facility the 
|stopping and starting operations were satisfactorily 
| effected. 

The service speed of the Jutlandia, like that of her sister 

On the measured mile 


port and Bangkok. During three days of last week the | at Skelmorlie the Jutlandia attained, as the mean of several 


vessel underwent a series of exhaustive tests, and passed | hours, a speed of 12 knots. 


This is said to have been 


cussed by the congress may be summarised shortly as follows : 
| —(1) Patents: The Right of Priority ; Assimilation of Law and. 

Practice for Contravention Applications in various Countries ; 

and Compulsory Working of Patented Inventions. (2) Trade 

Marks: Necessity of Registration in Country of Origin before 
| Registration Abroad and of Absolute Agreement between Home 
| and Foreign Registrations; Rights of a Prior User; and 
| International Trade Mark Registration, (3) Unfair Competi- 

tion: Indications of Origin; and Use of National and other 
| Coats of Arms. (4) Registration of Designs and Models; and 
| (5) Copyright. If time permits, other subjects may, with the 
approval of the committee, be discussed, but papers and dis- 
| cussions on the above particular subjects must take precedence. 
| In connection with the congress a number of social functions 
| have been arranged, including a reception at the Grafton 
| Galleries on the 3rd, a dinner at the Savoy Hotel on the 4th, 
a reception at the Goldsmiths’ Hall on the 6th, a dinner at the 
Connaught Rooms on the 7th, and an excursion to Windsor 
on the 8th. Further information can be obtained from 
Mr. Oliver Imray, Birkbeck Chambers, Southampton-buildings, 
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VENTILATION ON THE CENTRAL LONDON 
RAILWAY. 

Last Friday we were invited to inspect the new ven- 
tilating installation which has been put into use on the 
Central London Railway. No doubt many of our readers 
are aware that the original system of ventilation adopted 
on this tube railway was the exhaust system, and that 
air was drawn through the tunnels by means of a 200 horse- 
power fan erected at Shepherd’s Bush. This was set into 
operation after the trains had stopped running at night, 
and whilst the fan was at work the stations were shut off 
from the staircases and lift shafts by means of air tight 
doors, which were kept closed until the ventilating process 
was completed. Besides the large fan at Shepherd’s Bush, 
there was also another of smaller dimensions at the British 
Museum Station, which served to keep the underground 
atmosphere more or less wholesome during the daytime 
when the trains were in service. 

Owing to the increased trattic, however, and to the fact 
that a considerable augmentation is expected to follow 
upon the opening of the extensions to Liverpool-street 
and Ealing, it was decided to adopt a more positive system 
of ventilation, and a new installation designed and con- 
structed by the firm of Ozonair, Limited, of 96, Victoria- 
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| gram—Fig. 1—the filter screen through which the air | generator as previously described. The majority of tho 


| first of all passes is shown at F. 
keeps 


small holes in the screen from becoming clogged, and the | cubic feet of air per hour. 
Thus, as the air passes | 
through the screen F on its way to the fan M, it is eooled 
and washed, and the majority, at all events, of the dele- 
terious gases which are always present in the atmosphere 


jet of water also cools the air. 


| of large cities are absorbed. It will be understood that 


| the air is drawn through the screen F by means of the | 
| fan M, which latter is driven by the electric motor E. 
The water trough marked W serves to collect the water 
which is projected upon the surface of the screen F. 
Turning now to the ozone generator, which is shown at O, 
this is built up of ten units, each consisting of a thin sheet 
of mica with a sheet of metallic gauze on either side. 
The metal sheets are connected to the secondary of the 
secondary 
terminals amounts to 5500 volts, and since this pressure 
exists between the various plates a very large number of 
discharges are constantly taking place between the surfaces, 


transformer T. The pressure across the 


and this gives rise to the production of the ozone. 


A fine spray of water 
the screen moist, and this is found to prevent the | London Railway have been designed to deal with 360,909 


plants that have been put into service on the Central 


The proportion of ozone and 
the volume of air can be regulated by adjusting the 
| rheostats on the switchboards. The main Ventilating 
fans, as shown at M, are of the “ Sirocco ” type, and in 
most cases they are driven by 73 horse power 
| motors. Plants provided with motors of this capa 
city deliver from 5500 to 6500 cubic feet of air per 
minute. The plants at and British 


Holland Park 
Museum, however, are capable of delivering 18,000 and 
10,000 cubic feet per minute respectively, It was eo) 
sidered desirable to put down a large capacity plant 
at Holland Park owing to the absence of ventilating 
installation at Shepherd’s Bush. Altogether, 80,000,000 
cubic feet of ozonised air is pumped into the tunnels 
during each working day. 

Fig. 2 shows one of the filtering screens through which 
the air is first drawn in order to clean it, and also shows 
a typical housing for the plant. The illustration- Vig, 3 

shows a filtering screen in the course of construction, 


It will readily be understood that owing to the large 
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“Tue Encrnece” 


Fig. 1 


street, Westminster, has been erected. At each station, 
with the exception of Shepherd’s Bush, which is near 
the open end of the tunnel, an independent plant is in 
use, and each provides an abundant supply of ozonised 
air to the tunnels, platforms, lavatories and booking 
offices. The diagram—Fig. 1—shows the general arrange- 
ment of one of these plants, and indicates the manner in 
which the air is purified, ozonised and introduced into the 
tunnels. 

Before we proceed to examine this diagram in detail, 
however, it should be explained that according to this 
scheme air is first of all drawn from as clean and pure a 


source as possible. It is then passed through special 








Fig. 2—ONE OF THE FILTERING SCREENS 


filtering screens, which relieve it of smuts and other 
solid floating matter. The manufacturers of the plant 
claim that during this process practically the whole of 
the deleterious gases met with in large cities and towns 
are absorbed. Next, the clean air passes into 4 mixing 
chamber, where it is purified and partially sterilised by 
means of ozone. It is also enriched by the addition of a 
small quantity of pure ozone. Having been treated in 
this manner, the air is then distributed by means of ducts 
to the various parts of the railway or building it is required 
to ventilate. 

With these few remarks concerning the general principle 
of the scheme, we may now pass on to the plant as used 
on the Central London Railway. Referring to the dia- 


Swain Sc. 


TYPICAL ARRANGEMENT OF VENTILATING PLANT 


air is desirable. As will be seen from the diagram — Fig. | 
|——the fan M draws in two separate currents of air, one 
directly through the screen F and the other through the 
ozone generator 0. It is to be noted, however, that the 
whole of the air that enters the fan is filtered by the 
screen F, and that the air that passes through the ozone 
generator has been treated in this manner. The air 
| passes from the ozone generator O through the pipe P 
to the suction chamber of the fan M, where it meets with 
the current of pure air which enters the fan at Q. The 
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Fig. 3—PARTIALLY CONSTRUCTED FILTER SCREEN 


mixture is then blown down the air trunk main, and is 
distributed to the tunnels, platforms, booking hall and 
lavatories. The outlets are indicated by the letter A. 

As we have already stated, a plant of this description 
is erected at every station with the exception of Shepherd’s 
Bush, and it will readily be appreciated that such a scheme 
gives rise to very thorough ventilation. The alternating 
current for use in the ozone generator O is derived from 
a small rotary converter C. The direct-current brushes 
of this machine are connected to the 550-volt supply, 
and since this is a single-phase converter the voltage 
at the slip rings is about 380 volts. This pressure is 

| transformed up to 5500 volts by means of the transformer 
' T, and this higher voltage is applied to plates of the ozone 


volume of air treated in the Central London Railway | 
plants, a comparatively strong mixture of ozone and 











Fig. 4@—INTERIOR OF AN OZONE GENERATING CABINET 


from which it will be gathered that cocoa-nut matting is 
stretched across the surface of an expanded metal or wire 
screen. This construction, however, has now been aban 
doned, and a screen of copper gauze having a very fir 
mesh is employed. Fig. 4 shows the interior of one of 
the generating cabinets, and illustrates the fan, motor 
and rotary converter. The latter is to be seen on thie 
| right. We are told that a certain amount of difficulty 
| had to be overcome in designing these converters, owing 
to their small size and high voltage on the direct-current 
side. The machines now in use, however, perform their 
work quite satisfactorily. It only remains to say that 
considerable ingenuity has been exercised in running the 
| ventilating ducts through the passages and _ stations, 
j} and the various difficulties met with in this connection 
have been overcome in a very satisfactory manner. 





Tue INstrrution oF WATER ENGINEERS. ~The seventeent! 
summer general meeting will be held at Cheltenham on Thur 
day, Friday, and Saturday, the 6th, 7th, and 8th of June next, 

| under the presidency of Mr. J. S. Pickering. By permission of 
the mayor and corporation the meetings will be held in the Town 
Hall. The following papers have been promised for reading and 
discussion at this meeting :--*‘ The New Waterworks for Skeg 
ness,”’ by Mr. Perey Griftith (held over from the last winte! 
meeting) ; “ The Rating of Water Undertakings by Mr. Donald 
Dinwiddy; ‘The Rating of Water Undertakings,”’ by Mr. 
Arthur Valon. Papers 2 and 3 will be discussed together 
| A discussion upon the desirability of standardising the “ General 
| Conditions of Contracts ”’ will be introduced by Mr. Harold \\ 
Woodall ; ‘* The Hinckley Waterworks,’’ by Mr. E. H. Crump ; 
“The Gloucester Waterworks, (Witcombe Reservoirs).”’ by M1 
R. Read; “ The Use of Sulphate of Copper in Purifying Wate: 
Supplies,’ by Mr. Geo. Embrey ; ‘* The Self-pollution of Water 
by Natural Growths,” by Dr. J. H. Garrett ; ‘‘ The Geology ot 
| Cheltenham, with Special Reference to the Water Supply,” by 
Mr. L. Richardson. Mr. J. 8. Pickering will deliver his presi- 
| dential address on Thursday, June 6th, and will also supply a 
| description of the Cheltenham Corporation Waterworks. Dr. 
Samuel Rideal will give a few descriptive notes on the pre- 
filtration process now being introduced at the Tewkesbury Work:. 
| Visits to works.—On Thursday afternoon a visit will be made tv 
the Tewkesbury Waterworks of the Cheltenham Corporation, 
| including pumping station, new pre-filtration plant. On Frida) 
| afternoon a visit will be made to the Dowdeswell Reservoir and 
Filters, also the Hewletts Reservoirs of the Cheltenham Corpora 
tion Waterworks. On Saturday afternoon a visit will be made 
to the Witcombe Impounding Reservoirs and Filtration Works 
of the Gloucester Corporation Waterworks. ‘The annual dinne 
will be held at the Town Hall on Friday evening, June 7th, when 
| the Mayor of Cheltenham will be present. On Thursday even- 
ing members and their friends are invited to attend at Mont- 
sensed Gardens at 8 p,m., when a concert will be given by the 
funster Fusiliers. On Friday members and their friends are 
| invited by the Mayor of Cheltenham to a garden party in 
| Pittville Park from 5 p.m. to 6 p.m. Further particulars may 
| be obtained from the secretary, 54, Parliament-street, West- 
| minster. 
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THE MECHANISM OF CORROSION.* 
NEWTON FRIEND, J. LLOYD BENTLEY and 
WATLER WEST (Darlington). 


Oxr of the main causes of the fascination attaching to the 
etudy of corrosion is that new phenomena are constantly appear- 
ing which cannot be reconciled with our old stereotyped theories, 
and necessitate, therefore, a constant readjustment of our ideas. 
In a recent communication to this journal,+ a list was drawn 
up of the more important factors influencing the rate of corrosion 
of relatively pure iron at ordinary temperatures ; and attention 
drawn to the extreme care required in order to carry out 
two exactly similar experiments from which reliable conclusions 
may be safely drawn. During the past year the authors have 
studied a few of the factors requiring consideration in greater 
detail. The results obtained and embodied in this memoir 
serve both to corroborate and to extend our earlier work. 


J. 


By 


was 


I.—Tue Corrosion ZONE. 


When a plate of iron is suspended in stationary water, the 
curface of which has free access to the air, the layers of water 
in contact with the metal yield up their dissolved oxygen 
and thereby induce corrosion. Fresh supplies of oxygen from 
the surrounding layers of water now diffuse towards the metal, 
and in the course of a few hours an equilibrium is set up, the 
amount of oxygen diffusing towards the metal being exactly 
equal to that absorbed in producing rust. This condition 
is shown"in Fig. 1, where A B is the metal plate, and A C D E 
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| midway between them. 


From the above table we gather that— 

(1) The maximum corrosion is reached when the plate is not 
less than 3in, from the side of the trough, that observed at 5in. 
distance being the same—within experimental error. 

(2) When the iron is very close to the side the rate of corrosion 
begins to increase abnormally. This came as a great surprise, 
but the next series of experiments showed that the anomaly 
was due either to the silica of the glaze or some other corroding 
material dissolving out of the pores of the earthenware. In 
the chemical activity of the apparently neutral walls of a con- 
taining vessel, therefore, a serious source of error may lie. 

In order to avoid this disturbance, a similar series of iron 
plates were suspended, this time in the centre of the troughs 
and sheets of paraffin wax fixed at varying distances from them 














Fig. 2 


—as shown in Fig. 2. After ten days of exposure the following 
results were obtained :— 











Distance of Initial weight | Loss | Corrosion 
plate from side. of plate. | in weight. factor. 

In. Grammes. | Grammes. 

10 8.6041 | 0.1585 100 

5 8.0067 0.1566 9 
2.5 7.8715 | 0.1334 84 
1.2 8.5880 | 0.1302 82 
0.6 8.4915 0.1247 | 79 


| | 





Evidently, therefore, the closer the metal is suspended in 
still water to the side of the containing vessel, the less is it able 


| to corrode. 


These experiments were now repeated, using two plates of 
paraffin wax in each case, the plate of iron being suspended 
After nineteen days the plates were 


| cleaned and weighed with the following results :— 


represents what may be termed the corrosion zone, the amount 
of dissolved oxygen in the water gradually decreasing as we | 


pass from any point on the circumference of the zone, say, E 
to the metal itself at B. At all points outside the zone, such as 


F, G, &e., the amount of dissolved oxygen remains constant. | 


The actual size of this zone must depend upon a large variety | 
of factors, all of which may be grouped under two headings, 
namely :— 

(1) The rate at which oxygen can diffuse towards the metal, 
and 

(2) The rate at which the metal can absorb the oxygen. 

The former of these factors is influenced by the pressure 
and composition of the air in contact with the surface of the 
water, and also by the solubility of oxygen in the water—a 
function of the temperature and purity of the latter. 

As regards the rate of absorption of oxygen by the metal 
itself, we have to consider the influence of temperature and 
light, the composition of the metal, its physical condition, and 
the effect upon it of any impurities in the water. Clearly, 
the more corrodible the metal, the larger is the corrosion zone, 
other things being equal. When, on the other hand, the metal 
is protected by paint, zine or tin, the corrosion zone may be 
negligibly small. 

Now, it follows that unless due allowance is made for this, 
a serious source of error is liable to creep into experiments 
designed to throw light upon the relative corrodibilities of | 
different pieces of metal. 

If we suspend A B in a tank, the side K of the latter must | 
not be so near as to come within the corrosion zone as at K’ or | 
the metal will not corrode at its maximum rate. Once beyond | 
this zone, however, it is immaterial how far off the side is, the | 
rate of corrosion of the plate being the same whether the side 
is at K or K”. Suppose, now, we have two plates, one, say, 
of nickel steel and one of ordinary carbon steel, and wish to 
determine their relative rates of corrosion. We will assume 
that the nickel steel corrodes only half as rapidly as the carbon 
steel. If the corrosion of the latter is taken as 100, that of the 
former will be 50, and the corrosion zone of the carbon steel may 
be represented by the curve AC DE, and that of the nickel 
steel by the broken curve AH K. Suppose these plates are 
suspended in a tank at a distance d’ from the side (K’). They 
are then under what appear to be precisely similar conditions. 
In reality such is not the case, however, for whilst the nickel 
steel can corrode at its maximum rate because K’ lies without 
its corrosion zone, the carbon steel cannot corrode more than 
about 70 per cent. of its maximum amount since K’ lies so far 
within its corrosion zone. Hence the relative corrosions as de- 
termined in this way would be :— 

Corrosion of carbon steel _ 70 100 
Corrosion of nickel steel 50 71 

If, now, we repeat the experiment, suspending the two plates 
at a distance d-from the side K, the nickel steel corrodes at 
the same rate as before, but the carbon steel is now able to 
corrode at its maximum rate. The observed rates of corrosion 
are, in consequence, 100 to 50. 

There can be no doubt that many of the curious variations 
obtained by different investigators when conducting experi- 
ments of this kind are traceable to some such cause as this. 

In order to gain some idea as to the magnitude of the corrosion 
zone, some pieces of Kahlbaum’s pure iron foil were cleaned 
with emery paper, weighed and suspended by means of glass 
hooks in earthenware troughs of water at varying distances 
from the sides. The plates measured 3in. in length and 2. 5in. 
in breadth, and were attached to the hooks by paréffin wax 
—see Fig. 2—so that the disturbing corrosive action of the silica 
of the glass was removed. After nine days the plates were 
cleaned and weighed, the loss in weight being taken as a measure 
of the corrosion, The results were as follows :— 











Distance of Initial weight Loss Corrosion 
plate from side. of plate. in weight. factor. 

In. Grammes. Grammes. 

5 8.4214 0.1546 100 
3 8.6286 0.1574 102 
2 8.6264 0.1340 87 
1 8.3866 0.1266 &2 
0.5 8.1574 0.1418 92 
0.25 8.1256 0.1640 106 








’ Tron and Steel Institute. 
t Friend, *‘ Carnegie Scholarship Memoirs,” 1911. 





| loss in weight after seven days. 


(Area of plate = 6 x 6 centimetres). 
Length of plate = | = 6 centimetres. 


Distance of plate from 














- Initial weight Loss Corrosion 
In | in terms of plate. in weight. factor. 
eenti- | of length of 
metres. | plate. 
| Grammes. Grammes. 
12 | 20 6.0760 0.1940 | 100 
12 | 2l 6.1010 0.1970° f 
6 l 5.9530 0.1990 101 
3 | v2 5.9530 0.1780 91 
1.5 U4 6.4219 0.1437 73 
0.75 Us 6.2782 0.0776 40 





From this it is evident that the plates under the particular 
conditions of the experiments should not be suspended nearer 
than a distance measured by their length /, if the maximum 
corrosion is to be obtained. This, of course, assumes that the 
sides of the vessel are chemically inert. 

If, now, the inert paraffin sheet is replaced by a second metal 
plate of similar corrosive properties, it will be evident that 
twice the above distance must be left between the two if maximal 
corrosions are to be obtained in either case. This was confirmed 
in part by suspending two plates of iron in each trough at 
varying distances from one another, and determining their 
The plates were 2.5in. square, 
and were suspended in a similar manner to the preceding. The 
results were as follows :— 





< Dates from weight o in i Mean loss. — 
eniioas: be —— Grammes. 
Single plate! 7.0370 0.0762 0.0752 100 
‘ 6.4658 $5 0.0708 a 
: {S'ses | Ocoeef-| 00m | st 
{ose | Sem} | cone | a 
, {Soran sane 0.0005 | 8 











1 These were single plates in separate troughs. Unfortunately we did 
not possess a sufficient number of larger toughs which would enable us to 
place two plates in any one trough at a greater distance than 4in. without 
incurring risk of interference from the sides of the vessel. 


From this table it is clear that where the plates were sus- 
1.6 times their length apart, 


pended at a distance of a 


the maximum corrosion is not attained. Evidently, therefore, 
in order to obtain trustworthy results for the relative corrosions 
of various irons and steels byimmersion in still liquids in troughs, 
the plates must be suspended considerably further apart than 
has hitherto been customary. With painted, galvanised and 
tinned plates, of course the case is quite different, for, owing 
to the slow rate of corrosion, the corrosion zone is correspond- 
ingly reduced and the plates may be much nearer together. 
In moving water, likewise, the plates may be nearer, but in 
both of these cases it is better not to have them too close to- 
gether, or films of dust may spread from plate to plate and thus 
galvanically connect them and induce serious corrosion. This 
was probably the case with the last two plates, at jin. distance, 
as given in the above table, and which show a marked and 
unequal increase in their corrosion. 

In the above experiments the troughs were kept in the dark 
during the periods of exposing the plates, in order to prevent 
the disturbing influences of unequal illumination. In actual 
practice the influence exerted by suspending two plates close 
together would be even greater than that indicated in the above 
experiments, since one plate would cast a shadow on the other 
and thus withdraw from it the stimulating action of light. 
The isolated plates, on the other hand, would suffer no retarda- 
tion in this way. 


II.—Tue MecHANISM OF CORROSION. 


When layers of rust are analysed, they are frequently found 
to contain at least traces of iron rust.t This is quite in harmony 





t Calvert, Chemical News, 1871, vol. xxiii., p. 98. Weinwurm, Chemiker 
Zeitung, 1898, vol. xvii, p. 101. Tilden, Transactions of the Chemical 
Society, 1908, vol. xciii., p. 13858. Steel, Journal of the Society of 
Chemical Industry, 1910, vol. xxix., p. 1141, &. 
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with the acid theory of corrosion, according to which the first 
stage in the corrosion of iron consists in the formation of a 
ferrous salt, which later undergoes oxidation to the ferric con- 
dition, yielding hydrated ferric oxide or rust. 

The numerous analyses of rust usually teach us but little 
beyond this, however, inasmuch as the exact conditions under 
which the various samples of metal rusted were unknown. 
It occurred to us that, if we allowed pure iron to rust under a 
series of well-defined conditions, and then analysed the rust 
produced, fresh light might be thrown upon some of the hitherto 
obscure problems. To this end Kahlbaum’s pure iron foil 
was always employed, as its composition has been proved by 
repeated trials to be most uniform, and hence to be particularly 
suitable for the purpose in hand. 

The influence of light.—Attention has already been drawn 
in previous papers} to the fact that light greatly accelerates 
the rate of corrosion of iron. An engineer criticised this state- 
ment shortly after publication, stating it to be contrary to 
experience, instancing an iron bridge, the under and shaded 
portions of which were more corroded than the upper 
ones. This illustrates the difficulty experienced by practical 
men of realising how essential it is that conditions shall be 
exactly comparable before trustworthy conclusions may be 
drawn. By shutting out the light in the above case, the free 
access of fresh, warm and dry air was also cut off, so that the 
under portion of the bridge was always moist, whereas the 
upper and exposed places were usually dry. Clearly the effect 
of constant moisture must far outweigh the purely stimulating 
action of light, since a dry surface cannot rust. 

The question which now arises is: How does the light 
accelerate corrosion ? This it may do in one or both of two 
ways :— 

(1) By accelerating the initial stage of corrosion, namely, the 
oxidation of the metal to the ferrous condition 

7 2 e « « « Reaction 1. 

(2) By accelerating the second stage of corrosion, namely, the 
oxidation of the ferrous iron to ferric (rust) 

«<= 0 = « Reseien t 

Solutions of ferrous sulphate, slightly acidified with dilute 
sulphuric acid, were placed in similarly shaped glass bottles, 
some of which were transparent, others being rendered opaque 
by a thick coating of paint on the outside. These were kept 
at a uniform temperature in a glass water bath and exposed 
to diffused sunlight. After varying intervals of time, portions 
of the solutions were removed and the relative proportions of 
ferrous and ferric iron determined by titration with bichromate. 
At the beginning of the tests there was no ferric iron present, 
hence the figures in the third column of the table give the relative 
rates of oxidation of the ferrous sulphate in the light and dark 
respectively :— 








Length of| Ferric iron 

No. Condition. exposure | as per cent. 

(days). of total iron. 
1 / Pg 15 14.4 
| Dark 15 13.0 
9 f — 44 26.8 
ing \ Dar’ 44 23.4 
3 J —_ 53 28.4 
. \ Dark P ap ae 2 ae 53 24.6 
4 MEE fo cet ice ac ee anew Se 7 39.3 
(Dark. P a ey are 7 34.8 
? slight . e te Sd Pisa ai ee 30.3 
y Ee etme Ee nae 7 26.8 


Clearly the light stimulates the oxidation of ferrous iron to 
the ferric condition—but only relatively slightly. Whilst, 
therefore, during ordinary corrosion of iron the light undoubtedly 
stimulates Reaction 2 (above), it would seem that this accelera- 
tion is too small to wholly account for the increased corrosion 
actually observed. Probably, therefore, light also accelerates 
Reaction 1, namely, the oxidation of the metal to the ferrous 
condition. In order to test this, plates of iron measuring 4 cm. 
by 6 cm. in area were exposed in beakers of water in such a 
manner that their four corners rested in contact with the sides 
and bottom of the beakers. Each beaker held one plate and 
100 cubic centimetres of distilled water. Four of these, Nos. 1 
to 4, were placed in the light, and an equal number—Nos. 5 
to 8—in a dark cupboard. Each week one beaker was taken 
from the light and dark respectively, the loss in weight of iron 
and the amounts of ferrous and ferric oxide produced being 
quantitatively determined. The results are given in the 
following table, the weights of iron’ being expressed as 











grammes :— 
pean Weight Percent- 
a eee Time, | | Initial of | Total loss 
No.| Condition. Days. —— of! ferrous |in weight. of ferrous 
| | rea Me | iron. 
1 Light 8 | 3.4994 nil 0.0326 | nil 
5 | Dark. 8 | 4,1144 nil 0.0276 nil 
2 | Light 15 3.9894 | 0.0011 0.0641 | 1.8 
6 | Dark. 15 3.8162 | trace 0.0521 | trace 
3 | Light 23 4.2014 | 0.0101 0.1029 | 9.8 
7 Dark. 23 3.9014 0.0011 0.0709 | 1.5 
4 | Light 29 4.1522 0.0178 0.1278 | 13.9 
8 | Dark 29 | 3.8118 nil 0.0800 | nil 





From the above we gather :— 

(1) That the plates exposed to the light rusted more rapidly 
than those in the dark—confirming earlier work. 

(2) An appreciable amount of ferrous oxide is produced on 
prolonged exposure to daylight. 

(3) No appreciable quantities of ferrous oxide are pro- 
duced in the dark—under the particular conditions of the 
experiment. 

Evidently, therefore, light not only accelerates the oxidation 
of ferrous iron to ferric, as we have seen, but it has a more 
pronounced accelerating influence on the initial oxidation of 
metallic iron—Reaction 2, above—so that the formation of 
ferrous oxide outstrips that of ferric. In the dark, however, 
the two reactions apparently proceed at practically the same 
rate, so that the ferrous oxide is oxidised to rust as rapidly as it 
is formed. 

As time goes on the accumulation of rust and ferrous oxide 
becomes so thick that light cannot easily penetrate, and the 
corrosion proceeds as if the metal were in the dark. Hence 
the reaction slows up, and the percentage of ferrous iron in the 
rust begins to fall. This accounts for the relatively small 
quantities of ferrous iron found in thick rust deposits, even 
when metallic iron still remains. When all the iron has been 
oxidised, of course the ferrous oxide slowly follows suit, until 
even the last traces may be oxidised. 

There can be little doubt that numerous other factors, such 
as galvanic action, temperature, nature of the corroding medium, 
&c., will affect the relative proportions of ferrous and ferric 
oxide produced during the corrosion of iron. Experiments 
are now in progress with a view to determining the respective 
values of each of these factors, and we hope to communicate the 
results in a later memoir. 








CastinG Pipes wiTHouT CorEs.—We are asked by Jens Orten- 
Béving and Co. to state with regard to the article on ‘ Casting 
Pipes without Cores,” which appeared in our last issue, that 
Mr. Hermann Molinder is a member of the staff of that firm, and 
that it holds the patent rights for this method of casting. 


t See Friend, loc. cit. 
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CAPPING AN OIL GUSHER. 

On December 28th, 1910, when the representatives of 
S. Pearson and Son were boring for oil at Potrero del 
Llano, Vera Cruz, Mexico, the oil-bearing strata were 
suddenly reached at a depth of just over 1900ft. The 
tools were forcibly ejected by the outrush of gas and oil, 
and the latter at once began running to waste at the rate 
of 10,000 barrels a day. Within twenty-four hours this 
flow had increased to 20,000 barrels, and the day after to 
30,000 barrels. This went on until finally the estimated 


eyes B B, which were used as hinges for two 2in. screwed 
rods CC. The upper ends of these rods were passed 
through a further clamp D D above an 8in. T-piece, which 
was provided with two 8in. stop valves E and F, one being 
on an arm of the T and the other on the tail. Two further 
clamps G and H embraced the T-piece so as to give in- 
creased rigidity. ‘The topmost clamp D was provided on 





| hitched to turnbuckles, the lower ends of which were 


| connected to anchorages of concrete firmly embedded | 
| was deemed advisable. 


|in the ground and weighted down with many tons of 
| railway rails. At the lower end of the arm of the T-piece, 


flow reached as a maximum the enormous total of 160,000 | 


barrels a day. 
oil was got under control in the manner which we shall 
proceed to describe, and during that period it is calculated 
that an average of 100,000 barrels of oil per day—or a 














Fig. 1—THE GUSHER UNCONTROLLED 


total of 108 x 100,000 = 10,800,000—were lost, with the 
exception of 3,000,000 barrels, for which it was contrived 
to construct a temporary earthen storage reservoir. The 
monetary value of the loss is given as £800,000, which 
represents a little over 2s. per barrel. 

The flow of 160,000 barrels per day is said to be the 


greatest yield ever recorded in the history of oil production. | 
What was known as the Lucas gusher at Spindletop, in | 
Texas, probably flowed at the rate of 75,000 barrels for a | 
day or two, and the production of some Russian wells is | 
reported at slightly over 100,000 barrels, but according | 
to a bulletin on ‘‘ The Production of Petroleum in 1910,” | 


published by the United States Geological Survey, no well 
has approached nearer than this to the yield of what is 
known as the “* No. 4 Potrero del Llano’ well. Fifty-four 
days after the oil was struck and when the flow was 











Fig. 2—ARRANGEMENT OF CAP AND VALVES 


partially turned into the earthern storage reservoir 


referred to above, the flow by actual gaugings was shown | 


to be still at the rate of 100,000 barrels per day. The well 
is about 30 miles north-west of Tuxpan, and before it 
could be controlled some of the oil had run into the harbour 
at that place and threatened the neighbourhood with fire. 
In Fig. 1 is given a view of the column of oil just before 


the successful operations which are set out below were | 
! 


carried out. 

The method of closing the well, which was devised by 
a Mr. F. Laurie and carried out under the supervision of 
him and a Mr. S. Weaver, was as follows :—In the well 
itself were about 1700ft. of 8in. casing. First of all a 
heavy clamp in halves was placed so as to embrace the 
top of this casing where it projected above ground level. 
This clamp, which is marked A A in Fig. 2, carried two 


The flow continued for 108 days until the | 


| 














Fig. 3—THE CAP IN POSITION 


which it was intended should finally come above the 


| orifice of the well, was fixed a short length of pipe N taper- | 


ing from 10in. to 8in. 
When all was ready the apparatus was laid on its side 


| we may call it so, was raised vertically over the spouting 
| bore hole. 
| unobstructed egress for the oil. By means of the spanner 


| tightened by degrees, and the taper nipple N was gradu- 


| ally brought down over the bore well casing, packing being | 


| 




















Fig. 4—THE CAP IN POSITION 


| inserted so as to make the joint as tight as possible. The 
| operation was entirely successful. When the valve E 
was gradually closed and the valve F opened the oil was 
found to be quite under control and could be diverted 
| into the reservoir. 

The apparatus above described had been tested to 
| 800 Ib. pressure on the square inch, and as the pressure 
in the well was thought to exceed this, it was decided to 
|instal another apparatus with pipes and valves tested to 
| 2000 Ib. on the square inch, since it was deemed unwise 
lentirely to close the well with the weaker apparatus. 


both sides with hooked tie-rods J, K and L, M, which were | 


This was successfully done, and now the well can je 
entirely closed if desired, and there is, apparently, only 
a slight leakage at the joints. The pressure when the well 
is closed is found to be 825 Ib. on the square inch. 

By means of the first apparatus the flow was immediately 
reduced to 8000 gallons per day, and was kept at this 
until proper storage could be provided. The temporary 
storage reservoir referred to above was rather over 60 acres 
in extent, but in 60 days this was filled with 3,000,000 
barrels of oil, though the flow was checked as much as 
In the meantime every efiort 
was made to increase the transportation of the oi! to 
Tampico by barges through Lake Tamiahua and the Cana] 
de Chijol. Yet, as we have explained, vast quantities 
of oil went to waste, and much of this was purposely burnt 
in a safe region before it could reach Tuxpan Harbour in 
dangerous quantity. 

We may add that the temperature of the oil as it issues 


| from the well is 147 deg. Fah., which naturally increased 


in correct position near the well, and by the aid of guy | 
ropes was gradually raised until the top bar of the T, if | 


The valve E was kept open so that there was | 


| levers O and P the nuts on the screwed bolts CC were | 


| Piccadilly, W. 
| The Fertility of the Soil,” Mr. A. D. Hall, F.R.S. 


the difficulty of the closing operations. Its specific 
gravity at 60 deg. Fah. is given as being 21 deg. B., or 
0.8696. It is said not to contain any water. In Figs. 3 
and 4 we give views of the apparatus when finally in 
position, 


FORTHCOMING ENGAGEMENTS. 





TO-DAY. 

Roya InstiruTion OF GREAT Britarn.—Albemarle-street, 
Piccadilly, W. ‘* High Frequency Currents,” Mr. W. Duddell, 
F.R.S. 9 p.m. 

JunioR INSTITUTION OF ENGINEERS.—39, Victoria-street, 
S.W. ‘Storage Battery Engineering,” Mr. G. C. Allingham. 
8 p.m. A visit will be paid to the Oréhestrelle Company's 
works at Hayes, Middlesex, on the same day at 3 p.m. 

NortH-East Coast INSTITUTION OF ENGINEERS AND Suip- 
BUILDERS.—In the Lecture Theatre of the Literary and Philo- 
sophical Society, Newcastle-upon-Tyne. Discussion to be con. 
tinued, ** Relative Possibilities of the Diesel Oil Engine, Geared 
Turbine and Suction Gas Engine, as compared with the Recipro. 
cating Engine for Marine Propulsion.”’ 7.30 p.m. 


SATURDAY, MAY 


Tue InstiTuTION oF LocoMOTIVE ENGINEERS.—St. Bride 
Institute, Bride-lane, Fleet-street, E.C. ‘The Electrification 
on the London, Brighton and South Coast Railway,” Mr. M. F., 


18TH. 


Long. 6.45 p.m. 
MONDAY, MAY 201. 

RoyaL Society or Arts.—John-street, Adelphi, W.C. 
Howard Lecture. (Lecture IV.) ‘Heavy Oil Engines,” 
Captain H. Riall Sankey, R.E. (retd.). 8 p.m. 

TUESDAY, MAY 2Isr. 
Royat Society or Arts.—John-street, Adelphi, W.C. 


Colonial Section. ‘* Australian Railways.’’ Hon. J. G. Jenkins. 
4.30 p.m. 
WEDNESDAY, MAY 22np. 

INSTITUTION OF ELECTRICAL ENGINEERS: BIRMINGHAM LOCAL 
Section.—Annual General Meeting at the Grand Hotel, Bir- 
mingham. 7 p.m. 

Roya METEOROLOGICAL Society.—-70, Victoria-street, 
London, 8.W. ‘‘The Thunderstorm of March Ilth, 1912, 
in Hampshire and Sussex,’’ Mr. Charles J. P. Cave; *‘* The 
Automatic Release of Self-recording Instruments from Ballons- 


| Sondes,”” Mr. Eric 8S. Bruce. The Hon. Rollo Russell will 
| exhibit a number of lantern slides of snow crystals. 4.30 p.m. 
THURSDAY, MAY 23rp. 


THE JUNIOR INSTITUTION OF ENGINEERS.— Visit to the G.P.O 
** Avenue’ Telephone Exchange, 22, Gracechurch-lane, F.C. 
6 p.m. 

Roya InsTiITUTION OF GREAT Britarn.—Albemarle-street, 
Piccadilly, W. ‘* Ice Formation in Canada: II. The Economic 
Aspect,” Mr. Harold T. Barnes, F.R.S. 


THURSDAY, MAY 23rp, Tro WEDNESDAY, MAY 29ru. 

Tue InstrTuTE or MunicrpaL AND County ENGINEERS.— 
Visit to Paris, Whitsuntide, 1912. Leave Victoria 10 a.m. on 
Thursday, May 23rd. 


FRIDAY, MAY 

Junior INSTITUTION OF ENGINEERS.—39, Victoria-street, 
S.W. “ Brewery Plant,” Mr. 8. H. Hole. 8 p.m. 

Roya InstTiTuTION OF GREAT Britarin.—Albemarle-street, 


“Recent Advances in Agricultural Science : 
9 p.m. 


247TH. 


FRIDAY SATURDAY, MAY 24TH anp 25rTuH. 


THe Roya Sanitary InstiTuTE.—Provincial Sessional 
Meeting, Blackpool, in the Council Chamber, Town Hall, Black- 
pool, at 7.30 p.m., when discussions will take place on * The 
Card Index System as applied to Public Health Work,” opener 
Mr. E, W. Rees-Jones ; and ** A Description of the Joint Scheme 
of Sewerage for Thornton-le-Fylde, Bispham-with-Norbreck 
and Carleton,”’ opener Mr. Arthur Hindle. On Saturday, at 
10.30 a.m., members will inspect the new promenade works, 


AND 


| and also inspect the new drainage works in connection with the 


combined scheme of sewerage for Thornton-le-Fylde, Bispham- 
with-Norbreck and Carleton, and inspect the new main drainage, 
pumping station and outfall works, by kind permission of the 


| Fleetwood Urban District Council. 


MONDAY, MAY 25rn. 


Tue INsTITUTION OF AUTOMOBILE ENGINEERS : GRADUATES 


| SecTion.—Visit to Messrs. Dennis Brothers and Messrs. Drum- 
| mond Brothers, at Guildford. 





THURSDAY, MAY 30ru. 


INSTITUTION OF ELECTRICAL ENGINEERS.—Lecture Theatre 
of the Institution, Victoria Embankment, W.C. Extraordinary 
general meeting to pass a resolution regarding the articles of 
association. 5.30 p.m. 


FRIDAY, MAY 3lst. 


THE JuNIon INSTITUTION OF ENGINEERS.—39, Victoria- 
street, Westminster. ‘‘ Standardisation of Engineering Cata- 
logues,” by Mr. Arthur Bourne. 8 p.m. 

Nortu-East Coast Institution or ENGINEERS AND SHIP- 
BUILDERS.—Lecture Theatre of the Literary and Philosophical 
Society, Newcastle-upon-Tyne. Closing General Meeting. 
The by-laws of the Institution as modified and adopted by the 
Council prior to applying for incorporation will be submitted 
to the members for adoption. 7.30 p.m. 

PuysicaL Society or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington. ‘‘ The Calibration 
of Wave-meters for Radio-telegraphy,” Professor G. W. 0. 
Howe; “On the Use of Heaviside’s Resistance Operators in 
Air-core Transformer Theory,” Dr. H. Eccles; “* The 
Movements of Semi-fluid Liquids on a Water Surface,” Mr. 
C, R. Darling. 5 p.m. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Pig Iron Famine. 
THERE is little relief yet in the pig iron famine con- 

ditions existing on the Birmingham Exchange, and this (Thurs- 
day) afternoon supplies were as difficult to get as ever. The 
result was that prices again ruled very high, and market appear- 
ances were a good deal strained. The blast furnaces are only 
vetting into normal operation again slowly, and, seeing that 
between 80 and 90 furnaces in all were either blown out or damped 
down during the late strike, it is easy to understand that it will 
take some time before things thoroughly right themselves. 
These blast furnace figures include the adjoining districts of 
Derbyshire, Northampton, North Stafford, and Leicestershire, 
as well as South Staffordshire proper. Prices are quoted this 
week :—Common forge iron of local make, 57s. 6d.; part-mine, 
§2s.; Northamptonshire forge, 61s. to 62s.; Derbyshire, 62s. 
to 63s.; North Staffordshire, 62s. to 63s.; and best, 67s. to 68s. 








Big Pig Iron Prices. 

It is striking evidence of the great advance which 
has taken place in the pig iron market that one of the leading 
Black Country firms of producers this week advises that its 
current quotations are 10s. to 12s. per ton in excess of those 
which prevailed prior to the coal strike; this firm quotes its 
hest part-mine forge iron now at 62s. to 64s. 6d. per ton, and 
foundry iron 66s. to 68s. 6d., while all-mine forge iron is 70s. 6d. 
to 75s., and foundry all-mine 75s. to 77s. 6d. The same firm’s 
best all-mine iron (hot air) is quoted £5 for forge and £5 5s. 
for foundry sorts, and cold blast iron £6 to £6 2s. 6d. per ton. 
It is not yet clear how long the present high values will be 
maintained, and, consequently, consumers are, as a rule, only 
covering immediate requirements. In cases where manufac- 
tured iron orders are pressing for execution consumers have 
to enter the market no matter at what price. 


Manufactured Iron Conditions. 

The galvanised sheet trade is very firm, consumers 
having a large accumulation of arrears. Makers are much handi- 
capped by the shortage of material, and some firms, although 
they have three months’ work in hand, are not yet operating 
all their mills. In these circumstances prices are firm, quota- 
tions ranging from £12 17s. 6d. to £12 15s., f.o.b. Liverpool. 
Producers of black sheets are very busy at £7 17s. 6d. for singles, 
£8 2s. 6d. to £8 5s. for doubles, and £8 12s. 6d. trebles. The bar 
iron makers are having a particularly anxious time, as the 
available supply of raw material now that reserves have been 
worked off falls altogether short of the quantity required to 
keep mills going. Merchant bars are quoted £8, delivered, 
and even more, the figure named actually being the price at 
which Staffordshire marked bars stood for a series of years 
down to January last. Producers, at the most, are not able 
to work at more than two-thirds of their capacity, owing to 
the shortage of pig iron, a state of things which causes great in- 
convenience in many directions. Common bars, 7.e., nut and 
bolt making iron, are as dear as £7 12s. 6d. to £7 15s. Hoops 
are £7 1ds., and tube strip £7 15s. to £7 17s. 6d. 


Steel Makers’ Harvest. 

The steel trade keeps exceptionally well employed, 
and makers may be fairly said to be having a harvest. Some 
producers of bridge plates and sectional material are asking 
for higher prices by fully 5s. per ton than the official minima. 
Sheet bars and billets are also dear, and as much as £5 15s. 
to £6 is quoted in some cases for prompt consignments. 


Minimum Wage Adward. 

His Honour Judge Bradbury, the independent chair- 
man of the North Staffordshire District Board under the new 
Minimum Wage Act, has just awarded a substantial advance 
to the miners. In the central area contracting colliers are 
awarded a minimum of 7s. a day, other colliers 6s. 6d., loaders 
tis., cutters 6s. 6d., datallers and trimmers 5s. 6d., coal cutters’ 
attendants 5s. 9d., on-setters 5s. 6d., and motormen and engine- 
men 5s. per day minimum. 
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NOTES FROM LANCASHIRE. ; 


(From our own Correspondents.) 
MANCHESTER, Thursday. 


Pig Iron Still Quiet. 

TaKEN on the whole, business continues somewhat 
featureless in character, and although the attendance on the 
Iron Exchange was well up to the average, trading in pig iron 
was not of any great dimensions. There was fair movement to 
note in warrants, but otherwise buyers contented themselves 
in covering their immediate requirements only. There was little 
or no quotable change to note in prices. Finished iron and steel 
steady. In copper, tough ingot and best selected were dearer, 
and although sheets were rather weaker, there was no change 
at the close. Sheet lead unchanged, but English tin ingots 


t 


£ 


d 





showed an advance of about 20s. per ton. a 
Quotations. 
Lincolnshire, No. 3 foundry, 61s.; Staffordshire, 
60s. 6d.; Derbyshire, 62s. 6d. to 63s.; Middlesbrough (open 
brands), 62s, 6d. Scotch: Gartsherrie, 69s.; Glengarnock, 


67s. 6d. to 68s.; Summerlee, 69s.; Eglinton, 65s. 6d., delivered | a 


Manchester, West Coast hematite, 73s., f.o.t. Delivered 
Heysham: Gartsherrie, 67s.; Glengarnock, 65s. 6d. to 66s.; 
Summerlee, 67s.; Eglinton, 64s. 6d. Delivered Preston : 





iron trade. 
and on all hands more business is on offer than has been the 
ease for a long while. 
ments are larger, and altogether the prospects before the trade 
are bright. 
this will be shortly augmented by additional furnaces. 
makers at Barrow and at Workington are accounting for a big 
proportion of the local make of iron, and this is likely to go on 
for some time to come. 
per ton net f.o.b. for parcels of mixed numbers of Bessemer 
iron. 
is quoted. Warrants are harder in price and sellers are now quot- 
ing 70s. 6d. per ton net cash. 


through the district. 


f 
are firm, with good average sorts of ore at 15s. to 18s. 6d., and 


Spanish ores of the best sort the current price is 21s. 6d. per ton. 


are in fair demand. 


The demand for all classes of steel is pretty full of life, and 
Furness and Cumberland makers hold some good contracts 
for home and colonial buyers. 


and also some of the smaller departments, the activity is more 
marked than has been the case for some years. 
sections are at £6 to £6 5s. per ton, and light rails run from 


per ton. 


boiler plates at £8 to £8 10s. per ton. 


their branches. 
will take place on Saturday at Vickers’ Naval Construction Yard 


to construct another dry dock 460ft. long by 65ft. wide, the work 
on which will shortly be commenced. 


The Driving of Textile Machinery. 
The joint committee appointed by the Textile Insti- 

tute and the Institution of Electrical Engineers last year to 
investigate and report upon the various systems of driving tex- 
tile machinery has come to an untimely end. The reason for 
its demise—the probability of which I referred to in this column 
some time ago—is given in the report of the Textile Section of 
this committee, signed by Mr. Thomas Roberts, chairman of the 
whole joint committee. The report says that after much pre- 
liminary work had been done it became clear that though the 
committee’s desire to make an investigation was not objected 
to, there was strong objection to the joint constitution. It 
became obvious that any report which this committee made, 
however unbiassed, would not have carried that weight of 
authority which all reports emanating from the Textile Institute 
should carry. Under the circumstances it did not seem desir- 
able, either in the interests of the Textile Institute or the Insti 
tution of Electrical Engineers to proceed further with the joint 
investigation. The work is now to be carried on by a committee 
of the Textile Institute alone. Instead of conducting one general 
investigation and reporting upon that, the new committee will 
be a standing one, and will give continuous attention to all 
important developments in each of the several systems of driving, 
and its reports will be published regularly in the Journal of the 
Institute. As a sort of preliminary to this work papers will be 
contributed at the Hawick meeting in the autumn on the com- 
peting systems of driving. Steam driving will be dealt with by 
Mr. G. Storie, electrical driving by Mr. Crawley, gas engine 
driving by Mr. R. Woollaston, and oil engine driving by Mr. 
Charles Day. 





The Factory and Workshops Bill. 
The Manchester Chamber of Commerce has been 
approached by the Bradford Chamber on the subject of opposi- 
tion to the Factory and Workshops Bill. The latter Chamber 
maintains that the provisions regarding the temperature of 
workrooms would prove as detrimental to Lancashire in respect 
of the cotton trade as to Yorkshire in respect of the woollen 
industries. The Bill would provide, inter alia, that the enact- 
ment in the Factory and Workshops Act, 1901, applicable to 
women and children as regards a reasonable temperature, should 
be extended to men’s workshops. The board of directors of the 
Manchester Chamber have agreed to a recommendation of the 
Joint Committee of the Yarn and Testing House Executives 
that the desired support should be accorded, but that the oppo- 
sition be confined to the point mentioned above. 


The Lancaster Waterworks. 
The Local Government Board will hold an inquiry on 
May 23rd into the proposed expenditure by the Lancaster 
Borough Council of a sum of money for water filtration plant. 
An investigation will also be held next week into the application 
of the Runcorn Rural District Council for powers to expend 
£1664 on sewerage, drainage. and sewage disposal works. 


BarROW-IN-FuRNEss, Thursday. 
Hematites. 


There is a brisk tone to report in the hematite pig 
The demand for iron has materially increased, 


Locally and on outside account require- 


A large output of iron is being maintained, but 
Steel 


Prices are firm, with makers quoting 72s. 


For special sorts of iron a further advance on these rates 


Iron Ore. 

The iron ore trade has become very busy again right 
Local smelters have good, steady require 
nents, and from outside users there is an increasing demand 
or ore. There is marked activity at most of the mines. Prices 


he best ores run up as high as 26s. per ton net at mines. For 


)f late the importations have not been so heavy. Irish ores 





The Coal Market. 

For the most part collieries are still confining them- 
selves to the fulfilment of contracts, for the demand on contract 
account is very heavy in all directions. The contracts usually 
made in the spring were to a large extent deferred, and are now 
only being executed as spot lots. There is every appearance 
therefore of shipping business being continued as late as possible 
into the autumn. A great deal of the coal now being delivered 
is under contracts made late last year. Although these were 
arranged at some advance on shipping prices of last season, 
they are much below the figures asked for at the present time. 
The current price of South Yorkshire hards is 12s. to 13s. per 
ton at pits. Some of the railway companies are reported to 
be buying extra supplies at current prices. 


House Coal. 

In view of the termination next month of running 
contracts, there is not much fresh business in the house coal 
trade. For the renewal of contracts quotations are based 
on an advance of 2s. 6d. per ton. There seems to be a general 
desire on the part of collieries that this should be the basis, 
but so far no business has been fixed up. Should the advance 
be secured, open market prices would be levelled up. They 
are now about Is. above the prices of expiring contracts. Mer- 
chants are taking larger supplies against old contracts, and 
some of the collieries are quite busy again. At others, however, 
stocks have accumulated, with only four days per week being 
worked. 


Slacks. 

There is not much change to note in the market for 
slacks. Prices are very steadily held. Best washed smalls 
are 7s. 6d. to 8s.; best hard slacks, 7s. to 7s. 6d.; and seconds, 
6s. 6d. to 7s., all per ton at pits. 


Pig Iron. 

There is still an absence of any regular quotations for 
locally produced pig iron. Makers in both Lincolnshire and 
Derbyshire are only just being placed in a position to deal 
satisfactorily with consumers’ requirements under contract. 
Deliveries are still in arrears, and users, unless compelled by 
absolute necessity, are refusing to pay the extremely high prices 
demanded by those who have iron to sell. Thus, Lincolnshire 
foundry is offered at 59s., and forge at 58s., Derbyshire sorts 
being about the same. Hematite iron is reported to be firmer, 
but the large consumers in this district are well covered. 


Coke. 

Not many collieries are in a position to sell furnace 
coke, and prices are in consequence well maintained. Better 
deliveries are now being made against contracts. Best washed 
beehive sorts command 14s. 6d. to 15s. 6d. at the ovens, prices 
having thus shown a tendency to increase further. 


The Steel Trade. 

The reduction of discounts by the local rolling mills 
should have been given last week as one of 5 per cent., not 1 per 
cent. Prices in the steel trades continue upwards, and manu- 
facturers are obtaining higher figures for a wide range of material, 
the advances being from 5 to 10 per cent. The works are very 
busily employed, and makers are not accepting work readily 
for anything like early delivery. The output of billets is also 
exceptionally heavy, but owing to the high prices quoted for 
new contracts not much fresh business is put through. On 
the other hand, finished iron manufacturers report that they 
are booking freely at the prices recently put in force. The 
crucible steel industry is very active, owing to the heavy demands 
from the shipbuilding and engineering districts, while the 
export trade is very brisk. Makers are having to pay high 
prices for the best Swedish steel-making iron, but quotations 
of other Swedish material are moderate. The steel scrap market 
remains depressed, but wrought iron is scarce and dear. There 
is a good demand for old steel rails suitable for rolling down. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 
GENERALLY a most sanguine view is taken of the con- 
dition and prospects of the iron and steel industries, for almost 





Steel. 
The steel trade presents a scene of unusual activity. 


At the Barrow steel works 
he rail mills are on again, and now with the plate mill going, 


Rails of heavy 


6 12s. 6d. to £7 per ton, with heavy tram sections at £7 5s. 
For steel shipbuilding material there is a good home 
emand, and ship plates are at £7 17s. 6d. to £8 per ton, with 
Tin bars are a fair trade 
t £5 7s. 6d. per ton. 


Shipbuilding and Engineering. 
These trades are as busy as possible in the whole of 
The launch of the Japanese warship Kongo 


everything seems to be in favour of an active demand being 
maintained in all branches with improving prices. The Board 
of Trade returns for last month were distinctly favourable, 
and any reductions in exports were in those branches which 
were more intimately affected by the miners’ strike. The 
reduction in the Bank rate will have a good effect upon trade 
in general, and will tend to stimulate speculative business in 
pig iron; indeed, to this reduction may partly be attributed 
the fact that Cleveland warrants touched 54s. 34d. per ton 
cash buyers—the highest price that has been quoted, not only 
this year, but also since 1908. It was not, however, maintained 
at that figure, but went back on Wednesday to 54s., the reason 
given being that the stock of No. 3 in Connal’s public store 
had shown some increase for the first time since February 21st. 
That, however, was quite to be expected as soon as the furnaces 
had been got back to normal conditions after the strike. The 
stock in the aggregate is not increasing, for the output of the 
lower qualities is, contrary to expectation, not as heavy as was 
looked for, and there is not a plethora of the qualities below 
No. 3. On the other hand, it has been necessary to take No. 4 





t Barrow. 


Shipping. 
The shipping trade is very quietly employed. Last | 





foundry and No. 4 forge out of the public warrant stores, and 
consumers have had to pay nearly as much for them as for No. 3. 
Producers have realised this week for prompt f.o.b. deliveries 
of No. 3 Cleveland G.M.B. pig iron as high a figure as 54s. 9d. 
per ton, but 54s. 6d. has been the general price quoted both 





Gartsherrie, 68s.; Glengarnock, 66s. 6d. to 67s.; Summerlee, 
68s.; Eglinton, 65s. 6d. Finished iron: Bars, £7 15s. to £8; 
hoops, £7 17s. 6d.; sheets, £9. Steel: Bars, £7 10s. to £8; 
Lancashire hoops, £7 17s. 6d.; Staffordshire ditto, £7 17s. 6d.; 
sheets, £8 15s. to £9; boiler plates, £8 15s. to £9; plates for 
tank, girder and bridge work, £8 to £8 5s.; English billets, 
£5 15s. to £6; foreign ditto, nominal ; cold drawn steel, £10 to 
£10 10s. Sheets, £86; tough ingots, £76 15s. to £77 5s.; best 
selected, £77 to £77 5s. per ton. Copper tubes, 104d.; brass 
tubes, 83d.; condenser, 9}d.: brazed brass tubes, 93d. to 10d.; 
rolled brass, 8d.; brass wire, 8d. to 84d.; brass turning rods, 8d. 
to 8}d.; yellow metal, 7d. to 74d. per pound. Sheet lead, £20 5s. 
per ton. English tin ingots, £218 per ton. Aluminium, £70 
per ton, 


The Lancashire Coal Trade. 


There was a smaller attendance on the Coal Exchange, 
but this is accounted for to a great extent by the summerlike 
weather, which militates greatly against business in house coal. 
Slack and engine fuel, however, were scarce, and sellers showed a 
disposition to ask higher prices. There was a steady feeling on 
shipping account. 


Dry Docking at Manchester. 


It is significant of the increasing trade of the port of 
Manchester that the Manchester Dry Docks Company finds it 
necessary to add to its dry docking and ship repairing facilities. 
This firm already possesses two dry docks, one over 500ft. long, 
and the other over 400ft. long, a pontoon, and an engineering 
workshop, all on the banks of the canal. In order to keep in 
advance of the requirements of the port it has now been decided 








week the Barrow docks presented almost a deserted appearance. 





Fuel. | 
There is a full demand for coal and supplies are now 
adequate. Coke is in full demand, but supplies are not yet as 
large as could be desired. East Coast coke is quoted at 23s. 
to 25s. per ton, and Welsh coke is at 25s. per ton delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
General Conditions. 

THE general characteristic of trade here is one of 
great activity in the manufacture of finished materials. There 
is a steady inflow of orders, and these, together with the arrears 
of work on the books, are quite sufficient to enable all the large 
works to run their departments to the fullest capacity. The 
prevalent scarcity of pig iron does not seem to have affected 
the armament works, but some of the smaller concerns, where 
stocks are necessarily very limited, complain that it is only with 
difficulty that they can keep going. The prohibitive prices 
quoted by pig iron makers prevent any purchases in the open 
market. In the coal trade a good deal of interest is centering 
around the deliberations of the local Minimum Wage Board, 
but no serious attention is paid to the reports of very little 
progress having been made. It is true that the various points 
raised have involved considerable discussion, but it is fully 
expected that a satisfactary settlement will be announced 
at an early date, 


| 
| 





by makers and second hands, with 59s. for No. 1; 54s. for No. 4 
foundry and No. 4 forge; and 53s. 9d. for mottled and “white. 
Consumers are surprised that so much difficuity is experienced 
in getting adequate supplies of mottled and white iron, and the 
price is nearer that of No. 3 than it has been fur years. 


Hematite Pig Iron. 

The upward movement in the prices of East Coast 
hematite pig iron which has been in progress since before the 
miners’ strike commenced is more pronounced than ever, and 
producers are realising fully 5s. per ton more than the figure 
ruling at the commencement of March. The demand is very 
good ; in fact, it is more than the producers can do to satisfy 
it, and the consumers appear to have come to the conclusion 
that the time has come when they should buy freely ahead, 
as they are not likely to purchase at lower prices if they wait, 
but in all probability will have to pay more. It is reported 
that orders for very considerable quantities are being offered, 
more, in fact, than the producers can undertake, and several 
of the most important firms of consumers are now in the market, 
especially those from Sheffield. Those who consume hematite 
pig iron are extraordinarily busy at the present time, and are 
likely to continue so, not only this year, but also for well into 
next year, seeing how excellent are the prospects of the ship- 
building industry. Makers have this week been quoting 
70s. 6d. per ton for immediate deliveries of mixed numbers ; 
71s. for delivery over the next two or three months; and 
72s. 6d. for delivery over the second half of the year. Not 
having to compete with warrants, producers are able to regulate 
their prices better than those who manufacture ordinary Cleve- 
land pig iron, 
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Iron-making Materials. 

The supply of furnace coke is reported to be short of 
the uirements, and the prices continue comparatively high. 
There is plenty of coking coal obtainable, but colliery owners 
say a considerable number of the ovens are not working as they 
should do, and in consequence the supply has not overtaken the 
demand. Owing to this, some of the furnaces which have been 
recently re-started have been on slack blast again, and the pro- 
duction of hematite pig iron is not equal to the normal. Some 
of the sellers realise fully 20s. per ton for medium furnace 
coke delivered at Middlesbrough, and quite 19s. per ton has 
to be paid. That being so, coke is: relatively dearer than 
Cleveland pig iron. Coking coal is down to 11s. 6d. per ton, 
and coking smalls to 1ls., so that the coke manufacturer who 
is getting 19s. for his coke is not doing badly. The present 
price of Cleveland pig iron does not warrant the ironmaster 
paying more than 18s. per ton, delivered at Middlesbrough 
furnaces. Pig iron makers are very well off for foreign iron 
ore, stocks being heavy, and they will not buy forward at the 
present prices. There is thus an absence of new transactions, 
and the price of Rubio ore continues nominally at 21s. 6d. per 
ton, delivered at Middlesbrough wharves. 


Manufactured Iron and Steel. 

Never has there been so much activity in the finished 
iron and steel industries as is shown at the present time. Pro- 
ducers cannot satisfy consumers, and there is the greatest pres- 
sure for deliveries. There is every likelihood that this desirable 
state of affairs will be maintained well into next year. More- 
over, very fair prices are now being realised, and we may look for 
very good dividends being paid at the close of the year. Steel 
rail makers have further advanced their quotations, and for 
heavy steel rails at least £6 2s. 6d. per ton net f.o.b. has now to 
be paid. Steel ship plates are at £7 1l5s., iron ship plates at 
£7 10s., steel ship angles at £7 7s. 6d., iron ship angles at £7 15s., 
and packing iron and steel £6, all less 2} per cent. and delivered 
at any shipyard on the North-East Coast. Iron ship rivets are 
at £8 10s., less 2} f.0.t. Common iron bars are at £7 1l5s., basic 
steel bars at £7 5s., Siemens steel bars at £8, steel joists at 
£6 17s. 6d., steel hoops at £7 5s., all less 2} per cent. f.o.t. The 
demand for plates and angles is so good that the South Durham 
Steel and Iron Company has found it necessary to reopen a por- 
tion of its Moor Steel Works, which have been totally idle since 
1908. This week three furnaces and a cogging mill have been 
restarted, and the ingots produced will be worked up either at 
the firm’s malleable works at Stockton or at its establishment at 
West Hartlepool. The rolling mills of Palmer’s Shipbuilding 
and Iron Company at Jarrow-on-Tyne are to be extended so that 
the production of steel plates may be increased. At the same 
time the blast furnaces of the company are to be remodelled so 
as to utilise the waste heat and gases for driving the plant of the 
establishment. 


Shipbuilding. 

The boom in shipbuilding is fully maintained, and some 
firms are offered more orders than they can undertake. The 
demand for oil tank steamers continues. In addition to the two 
which the Anglo-Saxon Petroleum Company ordered from Pal- 
mer’s Shipbuilding and Iron Company in the early part of the 
month, it has ordered two similar vessels from Sir Raylton, 
Dixon and Co., Middlesbrough. Wood, Skinner and Co., of 
Bill Quay-on-Tyne, have secured a contract for building two cargo 


steamers for the fruit trade for Norwegian owners. Unfor- 
tunately, the industry is not free from labour troubles. Of course 


it must be expected that when trade is prospering there will be 
claims for advances of wages. There is one pending now, the 
joint trades in the National Shipyard Agreement having made 
application for a 5 per cent. advance, and that will be considered 
next Wednesday. But there is another matter in dispute which 
is likely to give trouble, and unless the men show a more con- 
ciliatory attitude it may lead to another crisis in the industry. 
It is the question of apprentices. What the trades unions want 
is that these shall be organised, the object of that being that the 
unions can take them away from their employment when there 
is a strike of journeymen. To such a proposal the employers 
are naturally strongly opposed, as it would be altogether sub- 
versive to discipline. The employers propose that the question 
be submitted to a small joint committee, and until it has decided 
the matter the system should be suspended. The men’s repre- 
sentatives are prepared to refer the matter to a joint committee, 
but not in the meantime to suspend the system. 


The Coal Trade. 

Coal is now very plentiful, in fact, there is too much 
on offer, and prices in most branches have come down with a 
run. The demand is by no means slack, but much difficulty is 
experienced in finding tonnage in which to send the coal abroad. 
Large quantities of coal could be sold if it could be got away. 
The closing of the Dardanelles has been the main cause of the 
present state of affairs in the coal trade. That move of the 
Turks has led to the detention there of over 200 steamers, and 
substantial advances in rates of freight have been reported in 
consequence. Thus where 7s. 6d. was taken for Genoa a short 
time ago, Ills. 3d. has now to be paid, and before there can be 
any relief shipowners think that 13s. or 14s. will be realised. 
At the same time that freights have gone up the prices, espe- 
cially of bunker coals, have declined ; in fact, bunker coals are 
6s. to 6s. 6d. per ton cheaper than they were a month ago, and 
may now be got at lls. 6d. f.o.b. Tyne Dock for ordinary, and 
12s. for best. The quotation has been dropping this month 
almost daily. Best gas coals have been reduced to 14s. and seconds 
to 12s. 3d. Unscreened Durham coking coals are reduced to 
lls. 6d., and coking smalls to 1ls. Lord Mersey’s award with 
respect to the minimum wages for the miners of Northumberland 
has been received with almost general satisfaction by employers 
and workmen alike, and it is expected that it will be loyally 
abided by. If the award of Sir Robert Romer in Durham is as 
satisfactory to the parties concerned the coal trade in the North- 
East of England will benefit considerably by the absence of labour 
troubles. Foundry coke is at 22s. 6d., furnace coke at 19s., and 
gas coke at 18s. per ton. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Warrant Market. 

Tue Glasgow pig iron warrant market opened strongly 
this week, with an active business at hardening prices. Sub- 
sequently the report that some increase had been notified 
in stocks had a slightly depressing effect, but the position of the 
trade continued, on the whole, to inspire confidence, and there 
was a large turnover in Cleveland warrants. Considerable 
importance was attached to the fact that the shipments, so far 
as the present month has gone, are larger than they were in 
April. Since last report business has been done in Cleveland 
warrants from 53s. 6d. to 54s. 14d. cash, 53s. 10d. to 54s. 44d. 
one month, and 54s. 73d to 55s. ld. three months. Advices 
from abroad have been favourable, and shippers are apparently 
anticipating a continuance of the present improved demand. 
There has been rather less Cleveland iron coming into Scotland, 
but the reduction is believed to be only temporary, as the con- 
sumers have generally good contracts in hand. 


Scotch Pig Iron Trade. 
An additional number of furnaces have relighted in 
Scotland, but the output is probably still considerably less 








than the quantity that is going into consumption, and private 
stocks have been materially reduced during the last two months, 
The position thusicreated has enabled makers to take up a 
strong attitude as regards prices. Free at ship:at Glasgow, 
Govan and Monkland, Nos. 1, are quoted 62s. 6d.; Nos. 3, 61s.; 
Carnbroe, No. 1, 67s.; No. 3, 63s.; Clyde and Calder, Nos. 1, 
69s. 6d.; Nos. 3, 64s. 6d.; Gartsherrie and Langloan, Nos. 1, 
70s.; Nos. 3, 65s.; Summerlee, No. 1, 70s.; No. 3, 66s.; Coltness, 
No. 1, 83s.; No. 3, 65s. 6d.; Eglinton, at Ardrossan or Troon, 
No. 1, 63s.; No. 3, 62s.; Glengarnock, at Ardrossan, No. 1, 
70s.; No. 3, 65s.; Dalmellington, at Ayr, 64s.; No. 3, 62s.; 
Shotts, at Leith, No. 1, 70s.; No. 3, 65s.; Carron, at Grange- 
mouth, No. 3, 65s. 6d. per ton. In one or two instances the 
prices quoted by makers differ from the above merchants’ 
quotations. Makers of Summerlee, No. 1, quote 86s.; No. 3, 
66s., increases of 3s. and 6d. per ton respectively ; while Dal- 
mellington makers quoted No. 3 at 61s. 6d., or 6d. less than the 
figure at which the iron is offered by merchants. There has 
been a good demand for Scotch pig iron on the part of English 
consumers, while the loca! trade is fairly active and shipments 
somewhat better than the average. 


Better Demand for Hematite. 

There have been indications in the last few days of 
an improvement in the demand for hematite pig iron. Holders 
of Cumberland warrants have been asking 3d. to 6d. per ton 
advance for cash transactions. Sales have taken place of this 
iron in Glasgow at 70s. 7d. for delivery in six days, 
and at 70s. 10d. and 71s. for delivery in one month, these 
figures showing an increase of 7d. to 9d. per ton above the 
previously recorded business. 
demands of steel makers for hematite pig iron is materially 
increasing. Scotch makers of hematite are quoting 75s. to 
75s. 3d. per ton for West of Scotland delivery. There has been 
comparatively little doing in ore, the imports of which for the 


There can be no doubt that the | 


18s. 6d.; ordinary drys, 15s. 6d. to 16s. 6d.; best bunker smalls 
10s. to 10s. 6d; best ordinaries, 9s. 6d. to 10s.; cargo smalls, 
8s. to 9s.; inferiors, 7s. 6d. to 8s.; best Monmouthshire black 
vein, large, 17s. to 17s. 6d.; ordinary Western Valley, 16s. 3d, 
to 16s, 9d.; best Eastern, 15s. 6d. to 16s.; seconds, 15s. to 15s. Gd. 
Bituminous: Best household, 19s. to 20s.; good household 
17s. 6d. to 18s. 6d.; No. 3 Rhondda, large, 18s. to 18s. 6d.: 
smalls, 12s. to 13s.; No. 2 Rhondda, large, 14s. 6d. to 15s.: 
through, 12s. to 12s. 6d.; No. 2 smalls, 9s. to 10s. Patent 
fuel, 19s. to 20s. Pitwood, 19s. to 20s. 


Newport (Mon.). 

Shipments last week were comparatively small, only 
62,495 tons foreign and 20,505 coastwise, to be followed very 
likely by heavier entries. Latest prices: Best Newport black 
vein, large, 17s. to 17s. 3d.; Western Valleys, 16s. to 16s. tid.: 
Eastern, 15s. 3d. to 15s. 9d.; other sorts, 14s. 9d. to 15s.; best 
smalls, 9s. 6d. to 10s.; seconds, 8s. 9d. to 9s. 3d.; inferior. 
7s. 6d. to 8s. 6d. Bituminous: best house, 18s. to 18s, (d,: 
seconds, lés. 6d. to 17s. 6d. Patent fuel, 18s. 6d. to 19s, 
Pitwood, 19s. 6d. to 20s, 


Swansea. 

Normal activity was shown at the various bitumino.s 
collieries last week, but there was no restart, as expected, of tho 
Samlet Pit. Latest prices :—Swansea large depressed ; rej 
vein easy; machine-made barely holding its own; rublily 
culm strong; duff steady. Best malting, large, 23s. 6d. 15 
25s. net; second malting, 20s. to 22s.; big vein, 16s. to 18... 
less 24; red vein, 12s. 6d. to 15s., less 2}; machine-made 
cobbles, 22s. to 24s. net ; Paris nuts, 24s. 6d. to 26s. net ; Frenc} 
nuts, 24s. 6d. to 26s.; German nuts, 24s. 6d. to 26s. net ; beans, 
22s. to 23s. 6d. net ; machine-made large peas, 14s. 6d. to 15s, 
net ; rubbly culm, 8s. 6d. to 9s. 3d., less 2}; duff, 4s. to 5s. 
| net ; steam, best large, 19s. 6d. to 21s.; seconds, 17s. to 17s. (d., 
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year to date are not much over one-half the quantity received | less 24; bunkers, 12s. 6d. to 15s., less 2$; smalls, 10s. to L3s., 


in the corresponding period of last year. 


Of course, the decrease | less 2}; bituminous, No. 3, 20s. 6d. to 22s. 6d., less 24; through, 


is accounted for by the steel works being so long closed, owing | 17s. to 19s., less 24; small, 13s. to 15s., less 2}; patent fuel, 


to the strike. 


Foreign Competition in Iron and Steel. 

The home manufacturer has had for some time to 
contend with comparatively little competition from abroad. 
There are now indications of a change in this respect, the imports 
of iron and steel goods into Scotland during April being greater 
than in any preceding month this year. Taking the imports 
as a whole for the first four months of the year, they amount 
to only 14,900 tons, valued at £112,934, compared with 23,900 
tons, worth £162,200, in the corresponding period of last year. 
The strong upward movement in prices at home, however, 
has given rise to the expectation that merchants are not un- 
likely to increase their purchases of foreign material. Imports 
of shipbuilding steel are comparatively small from the United 
States, and come only in moderate quantities from the Continent, 
and the bulk of the iron and steel goods imported is of a mis- 
cellaneous character. 


Increasing Activity in Iron and Steel Manufactures. 

The malleable iron and steel works in the West of 
Scotland are now very fully employed, the contracts in hand 
being reported sufficient to keep furnaces and machinery in 
operation for a considerable time to come. 
of steel material is being absorbed in the shipyards, and it is 
stated that in not a few instances deliveries are considerably 
in arrear. 
but steel plates are wanted in greater quantities than they can 
be supplied at the moment. 
the next few weeks the supply of plates will be materially in- 
creased. From abroad, especially from the Colonies, inquiries 
for iron and steel goods are encouraging, and current exports 
are on an extensive scale. At the malleable ironworks the 
output has been increasing, the foreign demand being of com- 
paratively greater importance than that for home use, and as 
a consequence of this state of matters, the prices obtained for 
export are relatively higher than usual. The business in tubes 
is very active, and prices have an upward tendency. Finished 
iron is quoted on the basis of £7 7s. 6d. for crown bars; steel 
angles, £7 5s.; ship plates, £7 12s. 6d.; steel bars, £8; and 
boiler plates, £8 7s. 6d.; all these prices being subject to 5 per 
cent. discount for delivery in the Clyde district. 


The Coal Trade. 
Business is done in good volume in the coal trade, 
although it is not so easy to effect sales as it was a short time ago. 
The upward movement in coal freights to the Mediterranean and 


elsewhere has tended to make arrangements for shipment more | 


difficult. Supplies are very full at the collieries, and in conse- 
quence of these drawbacks the prices of shipping coal are again 
easier. Free on board ship at Glasgow, good house coal is quoted 


lls. to lls. 3d.; steam coal, lls. 6d.; splint, 11s. 6d.; washed | 


treble nuts, 12s.; doubles, 1ls.; and singles, 10s. 6d. per ton. 
There is a large consumption of coal at home for manufacturing 
purposes, rates becoming easier. House coal for home use is 
comparatively quiet. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 


Viscount St. Atpwywn presided over a meeting of 
the Joint Conciliation Board of the coal trade of South Wales, 
Wales and Monmouthshire, on Monday. The meeting was 
called to consider applications from the owners and men for a 
revision of the wage rate under the present Conciliation Board 
agreement. The rate of wages now paid in the South Wales 
coalfield is 51} per cent. above the standard of 1879, the last 
change having been made on February 7th this year, when 
Lord St. Aldwyn granted the workmen an advance of 1} per 
cent. on the ground that prices had been hovering between 
14s. 9d. and 14s. 10d. during the previous three months. Yester- 
day the masters applied for a reduction of the rate by 1} per 
cent. and the workmen claimed an increase of 5 per cent. The 
workmen’s case was argued by competent speakers, and Lord 
St. Aldwyn then gave his casting vote against both the miners’ 
claim and against the owners’ application, and in giving his 
award said it must not be taken that he desired in this decision 
to penalise the men for having come out on strike. The pro- 
ceedings were then adjourned until after the conference on 
the 2lst. Reaction has now set in decidedly, and it was the 
comment of the trade that most descriptions of coal suffered 
to the extent of 2s. per ton. Much of this was due to the very 
heavy tonnage which has been coming in. Mid-week the steam 
coal market was again active. As the result of the heavy output 
there was no scarcity of supplies. The Admiralty has been 
exceptionally active, and tonnage aggregating over 30,000 tons 
was noted. It was the subject of comment that leading colliery 
owners, thanks to the Admiralty activity, are now fairly com- 
fortable, and there are signs that higher freights will bring 
back tonnage in ample quantities. Closing prices: Best 
Admiralty, about 19s. per ton, with seconds in proportion, 
but drys and Monmouthshire were not relatively so steady, 
though a good movement appears to be setting in. Stocks are 
heavy, and sellers are anxious to release wagons. House coals 
stationary. Latest prices, Cardiff: Best Admiralty large, 
18s. 9d. to 19s.; best seconds, 18s. to 18s. 6d.; seconds, 17s. 3d. 
to 17s. 9d.; ordinaries, 16s. 9d. to 17s. 3d.; best drys, 18s. to 


A large amount | district last week, and bar rolling active up to Saturday. 
| ployment was regular in the trade, but it was remarked that 


| 20s. to 20s. 6d., less 2}. 
| Iron and Steel. 

The announcement of a restart at Dowlais appears to 
have been premature, but now is really being made. This week 
a large number of men began work on Monday, and the intention 
is to continue, for on Tuesday one of the Big Mills was started, 
and the prospect is that there will be good average work, such 
as was carried out before the strike took place. The strike 
interfered with most of the industries—some of a promising 
nature—and it has been difficult to resume the old track in 
some instances. In the Swansea district the steel works throug! 
out have been busy, and the bar rolling mills kept fully going 
up to Saturday. Latest quotations :—Pig iron: Hematite 
mixed numbers, 70s. 6d. cash, 70s. 94d. month ; Middlesbrough, 
54s. 2d. cash, 54s. 54d. month ; Scotch, 60s. 04d. cash, 60s. dd. 
month; Welsh hematite, 76s. 6d. to 77s. 6d., dd.; East Coast, 
76s. to 77s. c.i.f.; West Coast, 77s. 6d. to 78s. 6d. c.i.f. Steel 
bars : Siemens, £5 12s. 6d. to £5 15s.; Bessemer, £5 10s.; Rubio, 
20s. to 21s, 


Tin-plate. 


Activity was fairly pronounced in many parts of the 
Em 





| many of the usual sizes that used to go to American markets 


Of late the call for angles has not been very pressing, | prior to the strike are not now in evidence. 
| workers have had early evidence of the sultry weather, and in 


It is expected, however, that in | S°me cases have had to abandon work for a time, as in the 


Steel and tin-plate 


sultry days of summer. Latest report :—Both tin and steel 
have a rising tendency, and there is a strong complaint that 
recent prices of tin-plates barely cover cost of production. 
There seems to be no likelihood of any relief in cost of manufac- 
ture. The following is the latest list of quotations. Bessemer 
primes and Siemens primes, 14s. 9d.; C.A. roofing sheets, 
£9 5s. per ton; big sheets for galvanising, £9 5s. per ton ; gal- 
vanised sheets, 24 g., £12 5s. to £12 10s.; block tin, £212 10s. 
cash and £208 three months; finished black plates, £11 to 
£11 5s. Other quotations :—Copper, £72 2s. 6d. cash, £72 12s. 
three months. Lead: English, £17 13s. per ton; Spanish, 
£16 lls. 3d.; spelter, £25 15s. per ton ; silver, 28,,.d. per oz. 











| PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Georce F. West anv Co., of Caxton-house, Westminster, 
inform us that they have been appointed sole British agents for 
the Bucyrus Company of South Milwaukee. 


Mr. Atsion T. SNELL, M. Inst. C.E., M.I.E.E., consulting 
| engineer, Suffolk-house, Cannon-street, E.C., has taken into 
partnership Mr. Maurice G. Bland, A.M. Inst. C.E., A.M.I.E.F., 
and Mr. Hugh Bourne, M.I.E.E. The business will be continued 
| at the same address in the name of Albion T. Snell and Partners. 


| We are asked to state that an arrangement has been come to 

between the Dan Marine Motor, Shipbuilding and Engineering 
Company, Limited, Cliff Shipyard, Ipswich, and Messrs. Paolo 
Kind and Co., Turin, Italy, whereby the former company becomes 
sole agent and sole vendor for the Kind patented reversible 
Diesel type marine oil engines, which run on the two-cycle prin 
ciple. 








Contracts.—F. W. Brackett and Co., Limited, of Hythe 
Bridge Ironworks, Colchester, have secured a contract for the 
supply of one of their patented self cleaning circulating water 
screens to the Corporation of Derby, for use at the electric light 
| and power station of that town.—A multiple hearth furnace 
plant for roasting tin Wolfram concentrates is at the present 
time being erected at the Straits Trading Company’s works near 
Singapore by the British Humboldt Engineering Company. The 
top of the furnace serves for a preliminary drying of the ore, 
which is then fed automatically on to the topmost hearth of the 
furnace, travelling down gradually in spirals to the lower hearths, 
and meeting on its way the fire gases as they move upward in the 
| opposite direction, é.e., on the counter current principle. The 
| normal capacity exceeds ten tons per day.—The Widnes Foundry 
| Company, Limited, through its London agents, George F. West 
| and Co., Caxton House, Westminster, has secured an important 
contract, comprising the supply and erection over the river 
Quarahim of a railway bridge composed of nineteen trussed 
girder through steel spans of 33.73 metres each, and eighteen 
pairs of steel cylinders with concrete filling. The total weight 
of the bridge complete is about 2500 tons. This bridge is the 
first railway bridge connecting Brazil and Uruguay, the river 
Quarahim forming the boundary between the two countries. 
The Mirrlees Watson Company, Limited, has recently received 
orders for surface condensing plants from the Leeds Corporation 
Electricity Department ; Frederick Smith and Co., Salford Wire 
Works ; the Midland Junction Railways, Australia ; the Devon- 
port Corporation ; the Lanarkshire Steel Company ; and the 
Sanquhar and Kirkconnel Collieries ; for condensing plant of 
the “* Mirrlees—Leblanc ”’ type from the Weardale Steel, Coal and 
Coke Company ; the Fife Coal Company ; the Falkirk Corpora- 
tion; the Maatschappij ‘De Laval,” Amsterdam, and the 
Ipswich Corporation ; for low-level jet plant from the Kossington 
Colliery ; and for barometric jet plant from the Hornsey Urban 
org Council and from Messrs. McMurtrie, Guiler and Co., 

S.A, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

Mosr satisfactory accounts are given with regard to 
employment and prices in the iron and steel a Ag districts. 
Hardly ever before have the finished ironworks been so strongly 
occupied as they are now, and there is good reason to expect 
further improvements, for an enterprising spirit prevails in all 
the principal trades and consumers as well as dealers are pur- 
chasing largely. In a number of instances sales extend into the 
third quarter, bui not beyond that period. In consequence 
of a heavy consumption of pig iron, a very healthy business | 
is being done in iron ore. The blast furnaces have now covered | 
their requirements for the second quarter almost entirely. 
The Iron Ore Syndicate has raised raw spathose iron ore from 
M. 11.60 p.t. to M. 12.20 p.t., and roasted spathose iron ore | 
from M. 16.50 to M. 17.50 p.t. Remarkable firmness is shown | 
in the scrap iron business, consumption increasing ; the Siemens- 
Marten works’ demand has in particular strongly increased. 
During the first three months of this year import in scrap iron 
was 60,691 t., as compared with 47,239 t.; export was 29,338 t., 
as compared with 42,347 t. in the corresponding period last 
year. To Austria-Hungary 34 per cent. was exported, to 
Italy 36 per cent., Switzerland 8 per cent., and to Great Britain 
7 per cent. Stocks in scrap iron have been almost entirely 
cleared out of late. Prices are: Old rails, M. 74 to M 78; | 
short rails, M. 68 to M. 70; scrap plates, M. 53 to M. 55; scrap 
castings, M. 62 to M. 64; scrap water pipes, M. 57 to M. 58 p.t., 
free place of consumption. The strong tone of former weeks | 
has further increased in the pig iron industry. Demand is 
extensive, not merely on home, but also on foreign account. 
Sectional iron is very briskly called for, and an improvement 
can be noticed in railway material. The tendency is upwards 
in bars. Rates have been advanced M. 2 p.t., and a number of | 
mills have sold their total make for the present quarter. A | 
brisk trade is being done on foreign account. Here and there ; 
sales for the fourth quarter have already been effected, and 
M. 118 p.t. is generally realised for Rhenish-Westphalian sorts. 
For further sales for the second quarter M. 120 to M. 122 pt. 
are quoted. Excellent employment is reported from the hoop 
mills, and rates have again been raised M. 5 p.t., M. 135 to 
M. 140 p.t. being now quoted. All descriptions of heavy plates 
are in very animated request, orders for ship plates reaching 
far into next quarter. Common plates in steel cost M. 132 to 
M. 135 p.t.: boiler plates, M. 142 to M. 145; for urgent require- 
ments a little more has been realised. The sheet mills have 
orders on their books covering four to five months, and prices | 
are being raised to M. 142.50 to M. 145 p.t., although for large 
contracts less has been taken. In drawn wire as well as in pipes | 
employment has been exceedingly strong, and quotations are | 
advancing M. 5 p.t. for export sales, the inland quotations being | 
M. 121 to M. 122.50 p.t. as before. Increasing activity is re- | 
ported from the pipe industry, and plenty of work can be secured | 
in steel castings, although prices leave much to be desired. 





List Quotations. | 
The following are the current list rates per ton, free | 

at works :—Raw spathose iron ore, M. 12.20; roasted ditto, | 
M. 17.50; Nassau red iron ore, 50 per cent. contents, M. 14.50 
per ton net at mines; spiegeleisen, 10 to 12 per cent. grade, 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 


| of the Communicator is printed in italics. 


When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-o, Sale Branch, 
25, South ypton-buildings, Dhmenanybene, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the 
end of the Gietiaent to Ghodaneat ti advertisement of the acceptance 
of the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of oppesition to the grant of the Patent. 





STEAM ENGINES. 


9299. April 13th, 1911.—Stimpe Vatves ror SteAM ENGINES, | 
| 5071. February, 


W. G. Duggan, 27, Hutt-street, Gateshead. 
This valve is dee-shaped in section and circular in plan. 
The valve is shown in plan in Fig. 3, and the valve chest face in 
Fig. 2. A, A are the steam ports and B is the exhaust port. 


| generator is made integral with the shaft ends C, D, and is 
| made by casting. In the interior of the rotor body is provided 
| an enlarged cavity E, which communicates with axial channels 
| G and H in the trunnions C and D respectively. The cavity E 
and the channels G, H are formed in casting the rotor body, 
or the rotor centre may be forged on a core or the like, where- 
upon the channels in the forged trunnions may be obtained 
by boring. The shaft of the exciter likewise has an axial 
channel P communicating with the channel G of the trunnion H. 
The outer end of the shaft of the exciter is tightly enclosed 
by a sleeve M, to which is connected a pipe for supplying water 
or any other suitable cooling liquid—for instance, oil. The 
cooling liquid may be supplied under pressure, for instance, 





The outer edge of each steam port is of the same radius as the | 








outside radius of the valve. 


The inner edges of the steam ports | 
| and the edges of the exhaust port are of the same radius as that 


by means of a pump. There are four other illustrations.— 
April 24th, 1912. 


TRANSMISSION OF POWER. 


1912; April 18th, 1912.—ImprovEMENTS 
IN COUPLINGS OR JOINTS FOR ELECTRICAL CABLES AND THE 
LIKE, Charles James Bever, of Rangemoor Crescent-road, 
Hale, Chester,.and Ernest Alexander Claremont, of High- 
road, Chester. 

It will be clear from the drawings that the resultant pressure 
exerted in screwing down the nut C is transmitted to the longi- 
tudinally divided contact piece’ A through the saddle piece 
of rigid construction D, so that the resultant pressure which is 
exerted on the contact piece A comes at such an angle to the 
centre line of the stem A! that the contact piece A is forced 
into close contact with the conductor B. It will also be clear 


N° 5071 





M. 77; white forge pig, M. 65; iron for steel making, M. 68 | of the inner edge of the valve. The valve is partially balanced, 
. to M. 70; German Bessemer, M. 77.50; Luxemburg foundry | being formed with a smaller diameter on its upper surface 
pig, No. 3, M. 56 to M. 58 ; German foundry pig, No. 1, M. 73.50; | C than on its face. The reduced diameter fits into a short 
No. 3, M. 70; German hematite, M. 77.50; common basic | cylinder D, the upper end of which slides against the inside of 
bars, M. 117 to M. 122; iron bars, M. 140 to M. 145: hoops, | the steam chest cover.—April 24th, 1912. 


that in forcing the contact piece A into the position shown 
in the lower drawing that the extreme edges of the contact piece 
A are forced further round the conductor, so that the contact 
piece A embraces a larger proportion of the circumference 








. been suffered by the death of Prof. A. Ashcroft, which took place 


M. 135 to M. 140; basic plates, M. 130 to M. 135; steel 
plates for boiler-making purposes, M. 140 to M. 145; sheets, 
M. 142.50 to M 147.50; drawn iron or steel wire, M. 122.50. 


| 
Production of Pig Iron. 
According to official statements given by the Union | 

of German Iron and Steel Masters, the output of pig iron in | 
Germany, including Luxemburg, was for April of this year | 
1,427,559 t., as compared with 1,424,076 t. in March of this | 
year, and 1,285,396 t. in April, 1911. Output in the different | 
sorts of pig iron was as follows :—Foundry pig, 270,145 t., as | 
compared with 254,065 t. in April, 1911; Bessemer, 37,129 t.. | 
as compared with 30,405 t. in April last year ; basic, 919,587 t., | 
as compared with 809,642 t.; steel and spiegeleisen, 155,580 t., | 
as compared with 145,618 t.; forge pig, 45,118 t., as compared | 
with 45,666 t. in April, 1911. Production in pig iron during the | 
period from January Ist to April 30th of this year was 5,542,510t., | 
as compared with 5,107,387 t. in the same period the year before. | 


Coal. 
In Rheinland-Westphalia, as well as in Silesia, the | 
Consumption of engine coal continues extensive, and the outlook | 
is considered bright. Stiffness in quotations has further in- | 
creased, } 


Austria-Hungary. 

The market for iron and steel shows much firmness, | 
and full employment is reported at the majority of shops. | 
The machine and engineering trades are especially wel! occupied, | 
but the condition of prices leaves room for improvement. 
Both pit coal and brown coal have been in very good demand 
during the past week, while quotations have been advanced in 
a few instances. 





Rising Tone in Belgium. 


Orders increase steadily on the iron and steel market, 
although prices move upwards pretty quickly, and the terms 
of delivery get longer and longer. Pig iron has now become 
scarce, and consumers can hardly secure sufficient supplies, 
especially in basic. Semi-finished steel is in vigorous request, 
the rising foreign demand having had a favourable influence 
on quotations, and 89s. to 91s. p.t. has been quoted, f.o.b. 
Antwerp. Scrap iron, however, continues dull. Rails have been 
comparatively neglected since the beginning of the year, although 
quite recently a little more life has been felt. Girders sell 
freely on home and foreign account, and bars and plates show 
an exceptionally brisk tone. The following prices were quoted 
last week :—Basic bars, £5 16s.; iron bars, £5 17s., f.o.b. Ant- 
werp; while for inland consumption, 150f. to 152.50f. and 
155f. p.t. was quoted. Rods have advanced to £6 12s., f.o.b. 
Antwerp. The basis quotation for plates was fixed at £6 12s., 
f.o.b. Antwerp, and after some hesitation consumers have agreed 
to pay that price. There is an all-round upward tendency 
felt in the Belgian iron and steel industry, and the outlook is 
promising. Coal is selling freely for industrial purposes, and 
there have been some large sales in house coal too, Consumers, 
on the whole, show reluctance where higher prices are quoted. 
The same holds for briquettes, 








Cenrrat Tecunicat Cottece Orp Srupents’ Association. 
~The report of the committee for 1911 states that the member- 
ship on March 31st, when the list of members was issued. was 
approximately 900, and there have been a few recruits since this 
date. The association is about to celebrate its fifteenth anniver- 
sary, and it is hoped to mark this event by increasing the mem- 
bership to 1000 before next Christmas. An irreparable loss has 


suddenly on December 14th. Prof. Henrici retired from active 
work at the end of the summer term. The employment agency 
has maintained fully the high standard of efficiency shown in 
previous years. It has been the means during the past year of 
filling twenty posts with Old Centralians out of fifty which had 
been notified. 





| 5069. 


STEAM GENERATORS. 


February 29th, 1912.—WarteR-TUBE STEAM BoILERs, 
D. R. Todd, 39, Arcade-chambers, St. Mary’s-gate, Man- 
chester. 

Inexpensive construction and ease of access are the objects 
aimed at in this invention. The ordinary flat-topped element A 
is closed at one end by an inwardly flanged plate B inset, as 
shown, to fit the contour of a mud drum C. D are baffles 
and E is a manhole. The mud drum C and the element A are 
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united by a series of short tubes F. i 
A is closed by a doubly flanged plate G, to which is secured 


a pipe H of large diameter flanged at its outer end to receive | 
an inspection door J. The pipe H may have a flat K formed on | 


it to receive the tubes joining it to the steam drum overhead.— 
April 24th, 1912. 


DYNAMOS AND MOTORS. 


26,756. November 29th, 1911.—Improvep MEANS FoR COOL- 
ING THE Rorors or ELecrric MACHINES, ESPECIALLY 
TURBO-CENERATORS, Azel Julius Kérner, of Westerds, 
Sweden. 
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Referring to the drawing, A indicates a turbo-generator 
having a direct-connected exciter. The rotor body B of the 





of the conductor when the nut C is screwed home than when only 
partly screwed down, provided that the contact piece A is of 
suitable form and tapering section and is made of such material 
that it has the ry resili The teed off conductors 
X and Y may be arranged to make contact with the improved 
coupling in any known and suitable manner. There are four 
other illustrations.—A pril 24th, 1912. 





TESTING AND MEASURING INSTRU MENTS. 


19,075. March 11th, 1911.—ImprROVEMENTS IN AND RELATING 
TO THE REGISTERING OR ToTALLING MECHANISM oF IN- 
TEGRATING ELEcTRICITY METERS AND OTHER INSTRUMENTS, 
William Harry Johnson, of 5, Belgrave-mansions, Gros- 
venor-gardens, Westminster, and Arthur Marston Billington, 
of Suffolk House, Laurence Pountney-lane, London. 

A is the rotary member or armature of an induction motor 
forming part of an alternating-current electricity meter, and B 
is its spindle driving mechanically through a worm and worm 
wheel C, a spindle E, to which is fixed a toothed wheel F engag- 
ing the first wheel G of the train of wheels constituting the 
registering mechanism of the meter. H is a reactance winding 
constituting the phase adjuster of the meter arranged, for 
example, in the shunt circuit of the main induction motor of the 
meter, or otherwise, as may be desired. This phase adjuster 
is adapted to form an induction motor for the purpose of exerting 





The other end of the element | 





N° 19,075'°, 


a constant friction compensating force upon the train of wheels 
by providing the winding H with a U-shaped iron core I, and 
using in conjunction therewith a rotary disc or armature K, 
that is fixed to the spindle E and arranged to rotate between 
the magnetic poles of the coreI. By this arrangement, when the 
meter is in action, the induction motor HI K will produce a 
constant torque on the spindle E, and thereby exert a constant 
friction compensating force on the registering train of wheels 
connected thereto. The induction motor HI K is preferably 
adjusted so that the friction compensating force exerted thereby 
upon the registering train of wheels is no more than is sufficient 
to produce movement of the train considering the worm and worm 
wheel as being disengaged. By this arrangement a constant 
friction compensating force for the registering train of wheels 
in apparatus of the kind referred to is provided for at all loads 








532 


THE ENGINEER May 17, 1912 
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| 
in a simple, economical, automatic, and advantageous manner.— | 
April 24th, 1912. 


| pipe C. By means of a fan or blower the pressure within the | 


! 
. . | i c i 
to the end of the main piston-rod opens and closes the supply | top of the pillars and extending outwardly and downwardly to 
. the wheel guards, to which they are secured and also connect: d 


| supply trunk G is maintained greater than that in the delivery | to the depending rods, a central pillar adjacent to each of the 


MACHINE TOOLS AND SHOP APPLIANCES. 
28,357. December 16th, 1911—MeEcHANISM FOR LOCKING | 
AND UNLOCKING THE RapraL ARM IN Rapiat DRILLING 
Macuines, J. H. 8. Asquith and J. W. 8. Asquith, of William 
Asquith, Limited, High-road Wells Works, Halifax. 
A segmental slot A is cut in the sleeve B so as to expose the 
Grill pillar C. Pivoted to a lug on the sleeve B is a segmental | 
shoe D, which fits within the slot A. The other end of the shoe 
D embraces the end of a horizontal shaft E. This shaft carries 


N° 28.357 
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a screw thread, which engages in a nut mounted inside a second | 
lug on the sleeve B. By pulling over the handle F the shoe D 

is caused to bind against the drill pillar and hold the radial arm 

steady. The specification also describes the invention applied 

to a drilling machine in which the radial arm can be elevated 

or lowered.—April 24th, 1912. 


SHIPS AND BOATS. 


23,894. October 28th, 1911.—AppaRratus FoR LOADING AND 
UnNLoapING Suips, E. Grossmann, Neue Winterfeldstrasse, 
and Siegfried Neumann, Geisbergstrasse, both of Berlin. 

The vessels referred to in this specification are primarily 

those used in inland navigation. A pivoted lattice mast A 

is erected near the stern, and carries an arm B, which can be 

~wung outboard on to the quay. A ropeway C extends from the 
‘bows to the top of the mast, and along this a carrier not shown 


N° 23, 894 

















can be caused to move. When this carrier, with its load, 
reaches the mast A, the load is transferred by suitable mechanism 
to a carriage D running on rails provided on the arm B. The | 
carriage D is then run out until it reaches the point for dis- | 
charging where the load is lowered from the crane hook of the 
carriage. The lower engraving shows the mechanism stowed 
away for the voyage. Suitable gear for transferring the load | 
from the ropeway C to the carriage D is described in the speci- | 
fication.— A pril 24th, 1912. | 


MISCELLANEOUS. 


6432. March 14th, 1911.—Means ror CooLinG EXcEssiIvELy | 
Heatep Articues, W. H. Fitz-Gerald, 30, Franconia-road, | 
Clapham, 8.W.; H. F. Wyatt 175, Trinity-road, Wands- 
worth Common, S8.W.; and L. G. H. Horton-Smith, 58, | 
Clarendon-road, Holland Park, W. } 

The engraving illustrates this invention applied to the cooling | 
of internal combustion engine cylinders. A sheath of copper 

A about jin. thick is cast round the outside of the cylinder B. 


N° 


on rising, shuts these ports and causes the valve F to close the 
supply pipe C. The charge is then compressed by the rising 
piston, and the heat of compression is, in large part, drawn 
off by the water-cooled heat-absorbing surfaces H. These 
latter consist of a number of tubes supported between two tube 
plates. The downward stroke of the piston expands the air and 
cools it.—April 24th, 1912. 


1,019,191. TrReaTING MeraL Articies, J. C. Russel/, Pitts- 


to rotate on rolls or mandrils under pressure to squeeze the gas 
out of them during the period of solidification. There 
twelve claims. 


1,019,424. SHuarr Bearine, F. 


This patent is for a flexible bearing, the construction of which 
| will be understood best from the drawing. i 


trunk E. When the valve F opens at the end of the stroke cables, a truss rod passing over the top of each of the pillars 
fresh air or gas thus flows into the cylinder and drives out the | and extending outwardly and downwardly in either direction 
previously cooled charge through the ports D. ‘The piston A, | to the wheel guards to which the ends are secured. here jx 
only one claim. 
N°10,468 1,019,590. ComBINED CHECK AND Stop Vatve, E. S., Beck, 
beet 4 Duncannon, Pa.—Filed July 24th, 1911. 
The drawing makes the nature of this invention clear at a 





glance. A check valve and its seat are placed in the inside of 
a rotating tap. There are four claims. 


1,019,906. Castinac Apparatus, G. F. McKee and W. PF. 
Schilling, Aspinwall, Pa., assignors to McKee-Schilling 
Permanent Mold Company, Pittsburg, Pa., a Corporation of 
Pennsylvania.—Filed March 10th, 1909. 

This is a patent for casting rolls. There is a permanent 
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SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette.) 
" 4 ) 











burgh, Pa.—Filed April 29th, 1911. 
This patent is for casting ingots hollow and causing them 














1,019,191] 
portion below and a movable heavy portion above. ‘This upper 
supplemental portion is freely movable, and by its descent on 


the fluid metal is intended to solidify it, as it shrinks in cooling. 
rhere are three claims. 


1,019,933. TREATMENT OF SEWAGE, J. S. Waddington, Brad- 
ford, England.—Filed August 19th, 1911. 

In a liquid extracting apparatus a cistern enclosing a screen 

lined with cloth fabric, a compressed air pipe with jets within 











are 


H. Clough, Rugby, England 
assignor to General Electric Company, a Corporation of New 
York.—Filed February 5th, 1910. 


There is an outer 








1,019, 424] 


the screen, a revolving hollow shaft and cloth fabric lined 
circular cage, in combination with a steam pipe provided with 
a series of jets arranged within cage. There are two claims. 


1,019,968. ‘TUBE-rFoRMING MEcHANIsM, R. Koenig, Brooklyn, 
N.Y., assignor to Phenix Tube Company, Brooklyn. N.Y., a 
Corporation of New Jersey.—Original application filed July 
27th, 1910. 

This is a very simple invention. It is for the use of an 
internal mandrel chamfered at the corners, and external rolls. 











ee 





| portion having a spherical seat, an inner portion having a flange, 
rings, and bolts arranged to clamp said rings and flange together 
| but allowing them to move relative to one another under pres- 


sure, 


There are seven claims. 





Circular recesses, Jin. deep, are formed in this sheath, and into | 
these copper pipes C are fixed. The other ends of the pipes C | 
project through an outer shell D fixed to the cylinder. The | 
cover E of the cylinder is similarly treated. Inside the casing D | 
and surrounding all the tubes a special cooling mixture of soot 
and blacklead is tightly rammed.—April 24th, 1912. 


10,468. May Ist, 1911.—Cooxine Gases By Direct THERMO- | 
DYNAMIC Process, Rosa Chamberlin, Athgarvan, Turnham | 
Green, London, W. 

The cooling of air or other gas by compression and subsequent 
expansion in a cylinder is the purpose of the machine described 
in this specification. It is intended for use in connection with 


| 





1,019,458. SuspeNsIon BripGe, W. H. C. Greer, Sherman, Tex. 
Filed December 28th, 1911. 

In a suspension bridge, the combination with supporting . : : . 

- “s > | each co- aT £ 7 F > re y o 
pillars arranged on each bank, of cables anchored in a bed of — A nats = —— of the Ps ego “ea — 
concrete and passing over the tops of the pillars and connecting peers 7 ace cory FThe ing . Soe tia ee 
the pillars on opposite banks, a series of rods depending from | COTPETS OF the mandare Or ges ae 


THE INSTITUTION OF ELECTRICAL ENGINEERS.—Notice is given 
that an extraordinary general meeting of this Institution will be 
held in the Lecture Theatre of the Institution, Victoria Embank- 
ment, London, W.C., on Thursday, May 30th, at half-past five 

| o’elock in the afternoon, when the subjoined resolution, which 
was passed at the extraordinary general meeting of the Institu- 

tion held on the 9th inst. will be submitted for confirmation as a 
special resolution :—“‘ That the articles of association contained 
in the printed document submitted to the meeting and for the 
purpose of identification subscribed by the chairman thereof be 
and the same are hereby approved, and that such articles of asso- 
ciation be and they are hereby adopted as the articles of asso- 

| ciation of the Institution, to come into operation as and from the* 





























the cooling or ventilating of buildings, cold storage chambers, | the cables, horizontally disposed plates extending to the opposite | Ist day of July, 1912, to the exclusion of and in substitution for 
ammunition magazines, &c. 


f Three modifications of the machine | pillars, the intermediate portion of said plates being supported | all the existing articles thereof.” 
are described ; we illustrate the first. 


reciprocates in a cylinder B. 
ports, and E a delivery trunk. 


C is a supply pipe, D exhaust | carried by the beams, wheel guards bearing upon the flooring 


A copy of the proposed new 


A gas-tight piston A | by the rods, transverse beams supported by the plates, a flooring | articles of association can be seen at the offices of the Institution 


any day prior to the meeting between the hours of ten and 
A piston valve F attached | for retaining the same upon the beams, braces secured to the | four o’clock. 
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INEERING LABORATORIES AT LIVERPOOL 


G 
- UNIVERSITY. 
No, i. 
Tue Applied Heat Laboratory is immediately over 
the Internal Combustion Laboratory, of which we 


ulars last week, and is being equipped 
with apparatus for experiments relating to the physi- 
cal properties of gases and steam, the flow of gases 
and steam through nozzles, the determination of the 
temperature gradient during such flow, and the velo- 
city of efflux from the nozzles. Other apparatus will 
enable experiments to be made on the flow of heat 
through metals, non-conducting and refractory sub- 
nces, also on the rate of transfer of heat to and from 
these substances by convection and radiation. For 
experiments on combustion both at constant pressure 
and constant volume a cast steel cylinder 11}in. 
internal diameter by 5ft. long is used, and this is 
capable of safely withstanding a pressure of 2000 Ib. 
per square inch, A refractory lining is provided and 
can be inserted in the cylinder when desired. 

The cylinder has twelve nipples for the insertion of 
pyrometers and for the withdrawal of products of 
combustion for subsequent analysis. It rests in a 
valyanised iron tank, so that it may, when required, be 
surrounded with water. This cylinder is connected 
by pipes with the air and gas compressors in the Inter- 
nal Combustion Laboratory. Apparatus has been 
provided for experiments on the velocity of flow of 
the products of combustion from this cylinder through 
turbine nozzles. One object of these experiments 
is to enable data to be obtained that may be of use 
in connection with the design of internal combustion 
Another part of this laboratory contains 


gave | artic 


sta 


turbines. 
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of good workmanship. Some’ slight modifications 
have recently been made, with the object of enabling 
it to use highly superheated steam. Another recipro- 
cating steam engine in this laboratory is a single- 
cylinder, vertical, reversible engine of 15 brake horse- 
power, by Marshall and Sons, Limited. 

There are two steam turbines. One of these is of 
the de Laval type, of 15 brake horse-power, and it is 
fitted with two sets of nozzles, one set for working 
with atmospheric exhaust and the other set for work- 
ing with a 28in. vacuum. The other steam turbine 
is of the Rateau type of 60 brake horse-power, with 
eight pressure stages. It has been specially con- 
structed for experimental purposes, and it is capable 
of using highly superheated steam. This turbine is 
direct coupled to a dynamo, the field magnet frame of 
which is mounted on ball bearings, so that, by means 
of a lever and weights, the torque can be directly 
measured and the effective power given to the dynamo 
can be obtained. The pressure gradient of the steam, 
during its flow through the turbine, is shown by gauges 
which are in connection with each wheel chamber, and 
the temperature of the steam at various points within 
the turbine can be measured. The surface condenser 
and air pump for this turbine have been designed and 
constructed for experimental purposes by G. and J. 
Weir, Limited, and arrangements are made for 
measuring pressures and temperatures at numerous 
points. The surface condensers for the de Laval 
turbine and the Marshall engine are of the ‘‘ Dripless ” 
type, constructed by the Liverpool Condenser and 
Engineering Company 

A special portable surface condenser has been pro- 
vided for making measurements of the amount of 
steam used by the various auxiliary engines, such as 

















ENGINEERING LABORATORIES BUILDING, LIVERPOOL UNIVERSITY 


a refrigerating and ice-making machine, of one-ton | 
capacity, by L. Sterne and Co., Limited. The 
ammonia compressor of this plant is driven by an 
electric motor coupled direct. A cold chamber and 
an air-cooling plant will be added, to work in con- 
junction with this plant. In this room there is also 
a number of glass models for illustrating circulation 
in various types of water-tube boilers. 

Four rooms have been provided on the ground floor 
in the west wing for fuel testing and gas analysis. One 
of these rooms is equipped with several different types 
of apparatus for experiments relating to the analysis 
of products of combustion and of the gases used in 
internal combustion engines. Another room _ is 
devoted to the experimental determination of the 
calorific values of solid, liquid, and gaseous fuel. The 
principal calorimeter in this room is of the bomb type, 





hy Messrs. Hugershoff, of Leipsic. The water-stirring 
apparatus connected with this bomb calorimeter is 
driven by a small hot-air engine. In another room 
are the appliances necessary for making proximate 
analyses of coal. Apparatus is further provided for 
experiments on the fractional distillation of oil, also | 
for the determination of viscosity and the flashpoint. 
The steam engines, both of the reciprocating and the 
turbine types, are in the Walker Laboratory. The 
largest engine is a triple-expansion marine engine 
of 150 brake horse-power at 150 revolutions per 
nunute, This engine is part of the original equip- 
inent of this laboratory, and al. hough it has now been 
in use about twenty-three years, it is still in excellent 
working condition. The engine was built by George 
Forrester and Co., Limited, and it is a fine example 
~ * Nok appeared May 17th, Renae 





of which has a capacity of 33,000 gallons per hour. 
One of these pumps is of the Rees Roturbo type, and 
the other has been supplied by Holden and Brooke, 
Limited. Each is driven by an electric motor of 
20 horse-power, and between each motor and its pump 
there is a torsion dynamometer for measuring the 
power transmitted to the pumps. One of these 
dynamometers is of the Bevis—Gibson flashlight type, 
as used for measuring the power of steam turbines 
on torpedo-boat destroyers and other vessels. The other 
dynamometer is one of Dr. Amsler’s latest design, in 
which the power is obtained by measuring the angle 
of twist of a high tension steel rod of square cross 
section. The measurement.of the angle of twist is 
effected by optical arrangements. The rate of flow 
of the water from each centrifugal pump is measured 
by means of Venturi meters. The main pipes for 
conveying the water from the centrifugal pumps to 
the tank on the top of the building and down again 
to the hydraulic platform are each 10in. in diameter. 

At the south end of the hydraulic platform is a water 
turbine of 14 brake horse-power at 900 revolutions 
per minute, constructed by Jens Orten-Béving and 
Co., the speed being controlled by a special automatic 
oil pressure governor, which varies the angle of the 
movable guide blades. The head available at the 
turbine when the water is taken from the tank at the 
top of the building is 65ft., and when the water is sent 
direct from the centrifugal pumps the head available 
is 80ft. The water supplied to this turbine is 
measured both by a Venturi meter and by Pitot 
tubes, and the discharge is delivered into the 4ft. by 
4ft. channel, which has additional means of measuring 
the rate of flow of water by a new type of float. Tho 
interval of time taken by this float between two 
electrical contacts, at a known distance apart on the 
side of the channel, is measured by electrically con- 
trolled chronographs. The indicating fluid used in 
conjunction with the various Venturi meters is water, 











GAS PRODUCERS 


and a deflection of about 5ft. is provided for, so that 
the pressure difference can be measured with great 
accuracy. The position of the zero gauge glasses is 
adjusted by means of compressed air, an ordinary 
| bicycle pump being used for supplying the air neces- 
|sary. For experiments on air-lift water pumps, a 


the engine for driving the scraper of the economiser, | pipe 6in. in internal diameter and 64ft. long has been 


the boiler feed pumps, and the condenser air pumps. | sunk 40ft. into the ground. 


The quantity of condensing water used in conjunction 
with both the triple-expansion engine and the Rateau 
steam turbine is measured by means of Venturi 
meters. 

On the east side of the Internal Combustion Labora- 
tory, p.544, a platform 5ft. above the level of the floor has 
been provided for experiments with water turbines and 
on the flow of water through channels and over weirs of 
different kinds—see p. 544. This platform is 20ft. wide 
and 55ft. long, and contains three channels, one 4ft. wide 
by 4ft. deep, one 2ft. wide by 2ft. deep, and one lit. 
wide by 17in. deep. The rate of flow of water along 
these channels is measured by weirs and notches, also 
by means of measuring tanks under the floor of the 
laboratory, the water being deflected into one or 
other of two measuring tanks or into the sump tank, by 
means of movable tumbling bays. 

The two underground measuring tanks are 8ft. by 
8ft. and 8ft. by 12ft. respectively, and the sump tank 
is 8ft. wide by 21ft. long, the depth in all cases being 
13ft. The level of the water in each of the three tanks 
can be accurately measured by means of special float 
gauges, while the level of the water in each of the 
channels is measured by floating point gauges in 
which the final adjustment is made by means of 
simple levers which gear frictionally with the stems 
of the gauges. A Lea recorder is also used for con- 
tinuously recording variations in the level of the water 
in the main channel. The water is pumped from the 
sump tank to a 10,000-gallon capacity storage tank 
on the top of the building by means of two centri- 
fugal pumps, shown in one of our illustrations, each 





An upcast pipe and an 
| air pipe will be fitted within this, and the water will be 
| discharged into the tank on the top of the building. 
| There is also a large-scale model of an air-lift pump 
| with glass tubes, so that the nature of the action in 
|these pumps can be observed. Provision has also 
been made for experiments on the flow of water 
through pipes of different diameters. A Humphrey 
internal combustion pump of the latest type will 
shortly be added to the equipment. In the Walker 
| Laboratory there is also some hydraulic plant, includ- 
ing a turbine-driven pump. 

The larger machines for testing the strength and 
other properties of metals, stones, bricks, cement and 
| concrete, both for teaching, research, and for com- 
| mercial purposes, are in the Walker Laboratory, while 

the smaller machines and apparatus are in a room on 
the first floor of the Harrison-Hughes Laboratories. 
The largest machine in the Walker Laboratory is a 
Buckton machine, with alternative centres, one for 
loads up to 20 tons and the other for loads up to 100 
tons. This machine, the pump for which is driven 
through gearing by an electric motor, is for tests in 
tension, compression, bending, and shear. It can 
deal with specimens up to 3ft. long. A_ belt-driven 
Riehlé torsion machine for specimens up to 5ft. long 
can apply and measure torque up to a maximum of 
60,000 inch-pounds. This machine has toggle grips 
for holding the specimen, and a very sensitive arrange- 
ment for measuring the torque. 

For applying and measuring tension and compres- 
sion loads up to 15,000 Ib. on specimens up to 5ft. in 
length, a hand-operated Olsen machine is used, For 
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experiments on the amounts of energy required to 
break notched specimens by transverse blows, an 
Avery impact testing machine is employed. 

In the Elasticity of Materials Laboratory a con- 
siderable variety of apparatus is available for the 
experimental determination of elastic constants of 
iron, steel and other substances. The experiments 
made with these appliances also provide valuable 
illustrations and numerical verifications of the lecture 
work in a subject which the student is apt to regard 
as difficult and abstruse. 
of vibrations due to elastic distortion of bodies is also 
done in this laboratory. 

The laboratory for experimental work in dynamics 


and kinematics of machines occupies a large room on | 


the first floor in the west wing of the new labora- 
tories. 
the application of the fundamental laws of dynamics 


to machines and machine parts, including experiments | 


on the balancing of rotating and reciprocating masses, 
and on gyroscopic action. 
the action of typical mechanisms. Experimental 
work relating to friction is also done in this room. 

A room, 70ft. by 52ft., on the second floor of the 
west wing is being equipped with apparatus for experi- 
ments on various mechanical methods of transmitting 
power, on fans of various types, and on the flow of 
gases through ducts and orifices. The roof imme- 
diately above this laboratory is for aerial motor and 
propeller testing and general wind experiments. 

Good provision has been made, both in the 
Harrison-Hughes and in the Walker Laboratories, for 
the teaching of design and drawing. This department 
occupies the whole of the second floor of the main 
block of the new laboratories. The main drawing 
hall, shown on page 544, is a room 56ft. by 46ft., with 
northern roof lights. Another room, 33ft. by 23}ft., 
is reserved for senior students, and also serves the 


The experimental study | 


It is equipped with apparatus for illustrating | 


Other appliances illustrate | 


purpose of a class library. A separate room is 
equipped with an electric photo-printing apparatus. 

The metal workshop, 70ft. by 50ft., is a well- 
lighted room in the basement of the west wing of the 


new laboratories, and is equipped with machine tools 


of the latest types by English and American 
makers. Amongst these are shaping, planing, 
| milling and slotting machines, also thirteen lathes 
of various types. The main shafting is  sup- 


| ported in ball bearings, and is driven by an electric 
motor. The benches are fixed along the two longer 
walls, and are provided with vices of various types 
| and the usual hand tools. A separate room serves as 
| a tool-room, and it is 
lathe, a Brown and Sharpe milling machine, and a 
| Drummond lathe. The shafting in the tool-room is 
also driven by an electric motor. Adjacent 
| tool-room is an office for the superintendent. 

| The wood-working and pattern shop is in the Walker 
| Laboratory, which also contains the foundry and the 
smithy. The smithy contains five forges, the blast 


| constructed by Gibbs and Son ; a pneumatic hammea, 
| constructed by Peter Pilkington, Limited, and a good 
| supply of hand tools. 
The exterior walls of the building, p. 533, are of grey 
brick with red stone facings, and the roofs are covered 
with Burlington slates. The site on which the new 
laboratories are built was formerly a stone quarry, filled 
| up with quarry refuse so loosely packed that it was found 
| necessary to carry the foundations down to the rock, 
| which is at an average depth of about 40ft. below the 
| basement floor level. 
| of concrete piers, along the tops of which run con- 
| tinuous reinforced concrete beams carrying the main 
walls. The main entrance to the new building is on 





equipped with a tool-room | 


o° the | 





give access to the roof, on one portion of which is the 
tank of 10,000 gallons capacity for storing water for ex- 
perimental purposes. On each floor corridors running 
east and west from the staircase give access to the various 
rooms. The building is heated on the low-pressure 
hot-water circulation system, the water being heated 
in calorifiers by steam generated in one of the main 
boilers. Jones and Sons were the contractors for the 
foundations, and Joshua Henshaw and Sons the general 
contractors for the superstructure. The architects 
were Messrs. Briggs, Wolstenholme and Thornely, and 
the consulting electrical engineers were Messrs. Sloan 
and Lloyd Barnes. 

The Faculty of Engineering, which 
general control over the instruction provided in the 
school, includes, besides the heads of the departinents 
mentioned below, the Professors of Mathematics, 
Physics, and Chemistry, and the following Associate 
Professors :—Mr. John A. F. Aspinall, General Manager 





exercises a 


| of the Lancashire and Yorkshire Railway Company, 


for which is produced by an electrically driven blower, | 


This has been done by means | 


|the north side, and leads directly to the principal | 


‘staircase. From the second floor, secondary stairs 


the present Chairman of the Faculty ; Mr. John A. 
Brodie, City Engineer of Liverpool; Mr. A. Bromley 
Holmes, Consulting Electrical Engineer of the City 


| of Liverpool; and Mr. Anthony G. Lyster, Engineer-in- 


Chief to the Mersey Docks and Harbour Board. 

In 1903 the late Mr. David Jardine founded the 
Chair of Electrical Engineering, with an endowment 
of £10,000, to which Dr. Edgar Marchant was 
appointed ; and in 1905 the new Laboratories of 
Applied Electricity were erected in Brownlow-strect 
at a cost of £15,000. The same year an Independent 
Lectureship in Engineering Design and Drawing was 
established, and Mr. J. Weymss Anderson, the present 
Dean of the Faculty, was placed in charge of this 
department. In 1905, on the resignation of Dr. Hele- 


| Shaw, Professor W. H. Watkinson was appointed to 


the Harrison Chair of Engineering. In 1908 the Chair 
of Civil Engineering was founded by the Council ot 
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the University, to which Professor 8. W. Perrott was The river embankment extends along the foreshore | to the floor behind, and is led away by means of a 
elected. In 1909 the Alexander Elder Chair of Naval of the Humber and presents a pitched slope 2: 1 to| hawse pipe built through the dock wall. From the 
At the | drum to the sheave it is supported on wooden plank- 


Architecture was founded by Mr. Alexander Elder, 
ships ywner, With an endowment of £20,000, and Pro- 
fessor W. S. Abell was appointed to the Chair. 





THE IMMINGHAM DOCK. 
No. II.* 
Iv may be convenicnt to repeat that the new dock 
<s at Immingham comprise one main basin 1100ft. 
square and two arms 1250ft. long and 375ft. wide, 
viving a water area, exclusive of locks, of 554 acres, 
and that there is also a graving dock 750ft. long, 56ft. 


wor! 

































the water, and has a rubble apron at the toe. 
entrance to the lock from the river concrete monoliths 
were sunk, and the position of these monoliths at the 
entrance to the lock is shown in the drawing on page 
536. The entrance lock is divided by intermediate 
gates into two compartments, either of which may be 
used, according to the length of the entering vessel, 
or, if necessary, the centre gates may be left open and 
the entire length of the channel used as a lock. Pro- 
vision has been made at each end to facilitate the 
erection of a temporary dam, should the necessity 
arise to close the channel by this means, in order, 
say, to repair the gates or for any other purpose. 


ing, across which it travels so as to get a direct lead 
to the drum. From the sheave to the hawse pipe this 
provision is not necessary, and the chain therefore 
lies in a gutter of heavy timber. The winding machine 
is operated by an hydraulic engine, and a clutch and 
single spur reduction gear transmit its power to the 
drum. The other end of the fender chain enters the 
dock wall through a hawse pipe, and after passing 
through the relieving gear is coiled in a chamber sunk 
beneath the quay level, the last link being secured to 
an eyebolt in the frame of the relieving gear. The 
object of this latter is to allow the chain to yield some- 
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wide and 27ft. over the sill. In July, 1906, preliminary 
excavations for drain diversions were commenced, 
and amonth later a start was made with the general 
excavations for the main dock, and this proceeded 
at an average rate of about 130,000 cubic yards per 
month. The dredgings secured in the making of the 
entrance channel were delivered by a bucket dredger 
into three barges, from which the material was taken 
by means of a suction dredger and pumped ashore, and 
a total of about two and a-half million cu.’yds. was so 
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Fig. 2—-TYPICAL SECTION OF DOCK WALL 


dealt with and deposited on the dock site within the 
Humber Bank. The soil removed from the dock exca- 
vation was used for bringing the adjoining land up to 


lock are given on pages 534 and 536. The body of the 
dock wall has been formed of concrete, eight parts of 
ballast to one of cement, faced with five to one con- 
crete, and surmounted by a granite coping. 


* No, I. appeared May i7th. 





the level of the dock quays and for remedying other | 
inequalities in the site. Sections of the lock and its | 
invert are shown in Fig. 3, and various views of the | 
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Fig. i—FENDER CHAIN MECHANISM 


what should a vessel collide with it when entering the 
lock. The relieving gear consists of a framing carrying 
a drum, around which the fender chain makes two 
or three turns. Above the drum is a roller which is 
pressed down by strong springs in the housings and 
nips the chain on the drum. The pressure on the 
roller is adjustable by hand wheels. The chain may 
only be pulled through the relieving gear by lifting 
the roller against the action of the springs as each link 
passes, 

The sluices are arranged at the"side of the gate 


Zach of the dock gates rests upon a pivot at its inner 

bottom corner and is hinged by a strong anchorage 
at the top. The outer end carries a roller running on 
a cast iron rail made in sections and bolted to the 
lock bottom. Up the hinged edge of the gate runs 
a heel-post of greenheart, fitting into a circular recess 
in the wall of the dock. Two water-tight decks are 
formed in each gate, which divide the interior into 
three compartments, of which the lower two form air 
chambers to relieve the weight of the gate by their 
flotational power. Manhole tubes from the gangway 
along the top of the gates afford communication with 
the air chambers. Of the hydraulic gate machinery 
little in the way of description is necessary. It may | 
be pointed out that one of these machines operates 
each of the lock gates. They are situated in brick- 
work chambers covered with steel plating, which is 
level with the quay. The design is an extremely 
simple one, as it comprises a cast iron cylinder fur- | 
nished with a piston and heavy crosshead working 
between slides. At the crosshead is jointed a con- 
necting-rod of steel plate construction acting directly 
on the gate lever. The cylinder diameter is 18in. and 
the piston stroke llft. The gate lever is hinged at 
one end to a pin immediately above the heel-post of 
the gate, secured to a fixed steel casting, and at the 
other end to a gusset attached to the top of the gate 
near the mitre-post. By this means the pressure 
exerted by the gate machine comes only upon the 
mitre-post, and thus obviates all opening and closing 
pressures upon the heel-post thus reducing the wear 
upon the heel-post to a minimum. 

The fender chains for protecting the gates in the 
event of a vessel entering the lock at too high a rate of 
travel stretch across the locks in front of the gates. 
To permit of a vessel passing they are lowered so that 
they hang in grooves in the sides and bottom of the 
lock. Each fender chain is raised and lowered by a 
winding chain attached to it at such a point that the 
winding chain serves to ensure the fender chain}fall- 
ing back into the groove when it is lowered. The 
arrangement is illustrated in Fig. 1. The chain 
passes from the winding drum round a sheave pinned 
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Fig. 3—SECTION OF LOCK 


machines on each side of the lock and nearest each 
gate machine is a sluice operated by a hand wheel and 
screw, to be used in the event of a breakdown of the 
hydraulic power. In series with the sluices is a cham- 
ber running into the culvert, in which a temporary 
dam may be constructed should it be desirable to 
isolate the hydraulic sluice. The culvert is 7ft. 6in. 
wide by 9ft. high at the centre, the sluices having a 
stroke of 9ft. 7in. The hand-worked sluices are operated 
by means of a spur reduction gear and a long screw 
working in a nut, which is fixed in a crosshead ‘+The 
sluice is hung by spear rods from the crosshead, which 
is guided at its ends by rails fixed to the sides of the 
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well. The hydraulic sluices are _Taised by direct 
acting hydraulic pistons working in cylinders with 
crossheads above, from which return rods go to the 
sluices. : 

The graving dock—see Fig. 4—at Immingham is 
primarily intended for the ordinary requirements of the 
port, and another and much larger graving dock, capable 
of taking the largest battleships, could be conveniently 
built. In fact, this question has had serious considera- 
tion from the Admiralty, and Immingham has been 
visited by the Director of Works at the Admiralty 
and other responsible officers. When one considers 
the favourable situation of the Humber and the fact 
that at all stages of the tide there will be a draught 
of 28ft. in the waterway, it is thought in the neigh- 
bourhood to be a somewhat short-sighted policy by 
the Admiralty not to make use of the occasion to 
encourage not only the promoters of the dock under- 
taking but also some. responsible shipbuilding or 
ordnance firm to establish works in close proximity 
to the dock estate, which from both the topographical] 
and strategic points of view is admirably suited as a 
repairing base for the largest types of warships. 

Throughout the progress of the works no difficulty 
of an exceptional character has been encountered by 
the contractors, Price, Wills and Reeves. Some idea 
of the importance of the work may be gathered from 
the faet that the contractors laid 100 miles of tem- 
porary single-line railway, that they had in service 
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superintendence of Mr. C. W. Neele, the electrical 
engineer of the Great Central Railway Company. 





IRON AND STEEL INSTITUTE. 
No. IIL.* 


On Thursday a group of papers was read bearing on 
the subject of corrosion. The first paper was by Mr. C. 
Chappell, of Sheffield, on ‘‘ The Influence of Carbon on 
Corrosion.” Two other papers were read in abstract 
by the Secretary, the first being ‘“‘ The Corrosion of 
Nickel, Chromium, and Nickel-chromium Steel,’ by 
Dr. J. N. Friend, J. Lloyd Bentley, and W. West, 
Darlington. <A further paper by the same authors 
was on the ‘‘Mechanism of Corrosion.’”’ All the 





papers were discussed together. The first and second 
are presented in long abstracts below, the third is | 
printed on page 527 (ante). 

INFLUENCE OF CARBON ON CORROSION. 


During the past few years the subject of the corrosion of iron 
and steel has been receiving a well merited and rapidly increasing 
attention. Despite this fact, however, it is often difficult 
to obtain reliable information as to the specific influence exerted 
upon the corrosion of these metals by varying proportions of 
alloying elements. Especially is this the case with regard to 
the influence of increasing percentages of carbon on the corrodi- 
bility of iron. In view, therefore, of the prime importance of 
earbon in the metallurgy of steel, investigations have been 
carried out to ascertain the nature and extent of this influence. 
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The influence of treatment is almost as important as that of 
carbon percentage. On the whole, annealing renders the steel 
most resistant to corrosion in sea water, whilst quenching causes 
it to corrode most rapidly. Normalising decidedly increases 
the corrodibility of the steels as rolled in this series. The extent 
to which this may prove to be a general rule must necessarily 
be open to modification, and possibly to exceptions, in view 
of the variations in these treatments in practice. The influence 
of tempering appears to be considerably influenced by the 
temperature at which the tempering is carried out. In the 
case of treatment D—tempered at 400 deg. Cent.—the corrodi- 
bility is but slightly less than that of the quenched steels, and 
generally higher than any of the pearlitic steels. On increasing 
the tempering temperature to 500 deg. Cent., as in treatment E, 
the corrodibility is reduced in all except the very low carbon 
steels. This decreased corrodibility, with rise in tempering 
temperature, is comparatively slight as measured after ninety- 
one days’ immersion, but after longer immersion becomes very 
pronounced, ; ; 

The solubilities of all the steels have been determined in 
several acids, and also their electro-potentials after forty-eight 
hours’ immersion. Further investigation into the factors 
involved in the solution of steel in acids is intended before 


| any detailed communication on the influence of carbon and 
| treatment on solubility is made. 


It may be stated, however, 
that the absence of correlation between the corrodibilities of 


| the steels and their solubilities in 1 per cent. sulphuric acid 


| solution is very marked. 


| acid solution are taken as indicative of their 
bilities in 








The so-called acceleration tests, in 
which the relative solubilities of steel in 1 per cent. sulphuric 
relative corrodi- 


neutral solutions, are entirely misleading and 
unreliable. 


SUMMARY. 
e on gs 
(1) Influence of carbon on corrodibility.—(a) In rolled, nor- 
malised and annealed steels the corrodibility rises with carbon 
contents to a maximum at saturation point—0.89 per eent. 
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thirty locomotives, over 1400 trucks and wagons, | 


ten steam navvies, including a large Luebecker land 
dredger, thirty-nine cranes ranging in capacity from 
three to ten tons, thirty-nine pumps and twenty-six 
boilers. At times as many as 2500 men have been 
employed on the works, and arrangements had to be 
made for their transport to and from the dock works. 
The engineering shops established on the spot for the 
purposes of the work constituted an important and 
well equipped esablishment. Some of the material 
for the work was obtained in the locality of Grimsby, 
the contractors having purchased and worked a large 
stone quarry from which they obtained a considerable 
tonnage of the stone required. Supplies of granite 
for the copings and lock quoins were received from 
Sweden, timber from Russia, America and Australia, 
gravel from Sunderland and the south coast, and the 
cement from the Medway. The construction and erec- 
tion of the lock gates and machinery was entrusted to 
Head, Wrightson and Co., Limited, of Thornaby-on- 
Tees. It remains to be stated that the lay out of the 
yard, the installation of the coaling appliances, 
hoists, cranes and conveyors, erection of the transit 
sheds and other equipment were superintended by 
Mr. C. A. Rowlandson, late engineer-in-chief of the 
Great Central Railway, with whom has been associated 
Mr. J. B. Ball, the present engineer-in-chief of that 
company. With several features of these interesting 
portions of the scheme our future notices will be con- 
cerned, as also with the electrical equipment which was 
supplied to the specifications and installed under the 





Fig. 4-DETAILS OF THE GRAVING DOCK 


Two main elements of uncertainty enter more or less into 
practically all the experimental results that are available in 
connection with this question—the lack of chemical purity in 
the steels employed, and the negligence of precautions to ensure 
that the steels shall be in a uniform condition of treatment before 
testing. 

Special attention has been paid to these two features through- 
out the present paper, which will therefore constitute a basis 
from which the influence of other elements upon the corrodi- 


bility of steel may subsequently be individually and accurately | 


determined. 

A series of practically pure iron-carbon steels has been pre- 
pared, 
heat treatments, and their relative corrodibilities and other 
properties have been investigated in each of these various 
states of heat treatment. By these means, not only has the 
influence exerted on these properties by variations in carbon 


percentage been determined, but also the influence of variations | 
| erystals are the result of differences in their orientation. 


in the chemical and physical condition in which the carbon 
exists in these alloys, within the range of commercial treatments. 

Microscopic investigations into the modus operandi of the 
corrosion of iron-carbon steels have also been made, and have 
been productive of much interesting and important evidence, 


despite the considerable difficulty of examining corroded surfaces | : 
| tically directly proportional to the length of immersion. 


at high magnifications. 
Each ingot was rolled down so as to give about 4ft. of jin. 
round bar, and the remainder taken down to jin. diameter. 


Suitable bars of each steel have been subjected to typical | 


The treatments employed are briefly described in the following | 


table, together with the letters used to denote the respective 


treatments :— 
Treatments and characteristic marks, 


Treatment. Mark. 
RE SRE RP le Set gee ee en ao) a 
Normalised at 900 deg. Cent., cooledinair .. .. .. .. .. «2 N. 
Annealed at 950 deg. Cent. for 20 hours, very slowly cooled in 
Quenched from 800 deg. Cent. in water .. .. .. .. we we Ge 
Quenched from 800 deg. Cent., tempered at 400 deg. Cent. .. .. DD. 
Quenched from 800 deg. Cent., tempered at 500 deg. Cent. .. .. EL 
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earbon—-and falls with further increase of carbon beyond this 
point. (b) In quenched and tempered steels a continuous 
rise in corrodibility occurs, with increase of carbon within the 
range investigated—up to 0.96 per cent. carbon—no maximum 
corrodibility at saturation point being found in these steels. 

(2) Influence of treatment on corrodibility—Quenching _in- 
ereases the corrodibility to a maximum; annealing tends to 
reduce it to a minimum ; whilst normalising gives intermediate 
values. The influence of tempering varies with the tempering 
temperature. 

(3) Factors determining corrodibility.—The electromotive forces 
between the pearlite and ferrite,and between the components 
of the pearlite itself, are the principal factors determining the 
corrodibility of unsaturated pearlitic steels above 0.4 per cent. 
carbon. In mild structural steels, this galvanic action, due to 
differences of potential between the constituents, is accom- 
panied by galvanic action between the ferrite crystals them- 
selves. These differences of electro-potential between the ferrite 
The 
state of division of the pearlite, and the presence of internal 
stresses in the steel, may also exert a considerable modifying 
influence on the foregoing factors. 

(4) The influence of time on the rate of corrosion varies with 
different steels. In a low-carbon steel it is shown to be prac- 


(5) The influence of corrosion on the resistance offered by a 
low-carbon steel to alternating stress is not appreciable within a 
period of five months’ immersion. 

(6) Three per cent. of tungsten produces practically no change 
in the corrodibility of carbon steels. 

(7) Decarbonisation increases the resistance to corrosion. 

(8) The two oxides, FeO and Fe,O, (mill scale), both exert a 
microscopical pitting effect on steel when in contact with it in 
sea water. 

In conclusion, the author would state that the work recorded 
in this paper has been carried out under the auspices of the 
Research Committee appointed by the British Association 


| to investigate the influence of elements on the corrodibility of 


iron. 
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CORROSION OF NICKEL, CROMIUM, AND NICKEL- 
CROMIUM STEEL. 


Although a good deal of isolated work has been done from 
time to time on the corrosion of nickel steels, most investi- 
gators have contented themselves with determining the relative 
rates of corrosion under only one, or at most two sets of con- 
ditions, the most usual being exposure to salt water and acid 
respectively. We felt it was desirable to investigate more 
thoroughly the influence of nickel, and likewise to study that of 
chromium and of a mixture of nickel and chromium, upon the 
corrodibility of steel—the last two branches of the subject having 
received but little attention hitherto, very few published data 
being extant. We are supplementing the work detailed in this 
memoir with several series of “long period ” tests, and hope, 
at a later date, to communicate the results and discuss them 
fully. 

The steels experimented upon were kindly supplied to us 
in the form of bars by Messrs. Cammell, Laird and Co., of Shef- 
field, and were tool-turned and sliced into dises 0.7 em. thick 
and 2.8 em. in diameter, by the Darlington Forge Company. 

While the steels have not a perfectly uniform composition 
with respect to the alloying elements, other than nickel and 
chromium, the discrepancies are relatively small and of minor 
importance compared with the range of nickel and chromium 
eovered. Any results obtained with these, therefore, may pro- 
perly be regarded as reliable. The dises of steel were carefully 
polished with emery paper, weighed and subjected to corroding 
influences of (1) tap water, (2) sea water, (3) and (4) dilute 
sulphuric acid, and (5) alternate wet and dry. In all cases 
the specimens in the form of plate discs 2.8 em. diameter, were 
laid on a slab of paraffin wax to prevent any corrosion from the 
silica in the glass. 

In order to facilitate the discussion of the resulte,-the follow- 
ing table has been drawn up in which the corrosion factors of the 
steels as obtained by each method is given :— 


Corrosion Factors of Nickel, Chrominm, and Nickel-chromium Steels 


Corrosion factor for— 












Steel Nickel 23 y 5 

No. per cent. oe Tap Sea pe aml — 
=e ional liege? fe acid. | acid. 

e- a ee ee ee ee a ee 
i =e 100 100 100 100 | 100 
» as —_ 108 105 100 98 | 259 
3 3.72 ~ 83 77 43 8 | 55 
4 “oa 69 79 36 82 | 6 
5 26.24 - 51 45 8 54 8 
6 a 1.12 85 60 93 7 223 
7 = 3.58 53 26 30 68 61 
8 _ 5.30 48 23 21 68 78 
9 3.4 1.0 77 82 47 8 |] 138 
10 3.5 1,12 87 90 52 93 413 





A careful study of the above table reveals a number of highly 
interesting facts. These may be summarised as follows :— 

(1) The corroding media may be divided into two groups, 
namely, acid and neutral, and the results obtained are usually 
very different in the two eases. Very dilute acid resembles 
the neutral corroding media in its action. This we might 
expect, since the so-called neutral media—tap water, sea 
water, &c.—always contain a minute quantity of acids, such as 
carbonic. 

(2) Acceleration tests as usually carried out with sulphuric 
acid yield very misleading results as to the general corrodibility 
of the metals tested. Thus, for example, the two standard 
steels corroded at almost identical rates when exposed to tap 
water, sea water, wet and dry, and to 0.05 per cent. sulphuric 
acid. But in the 0.5 per cent. acid the second steel corroded 
some two and a-half times as rapidly as the first. Very similar 
discrepancies occur with steels Nos. 6, 9 and 10, the last-named 
corroding more than three times as much as steel No. 9, although 
in the other tests the two steels behaved similarly, as we should 
expect from their analogous compositions. 

These observations are in perfect harmony with those of 
Frazer,* who found that whilst samples of basic and acid steel 
of analogous composition corroded at practically identical rates 
under ordinary conditions, yet when exposed to the action of 
dilute sulphuric acid the results were most irregular, in one case 
the acid steel corroding five times as rapidly as the basic steel. 
The results of the Corrosion Committee of the British Association 
emphasise the same factt, and C. M. Chapman,t working in 
America, has been led to similar conclusions. 

The explanation is not far to seek. Two opposing forces are 
called into play when steel is immersed in a corroding medium, 
namely :— 

(1) Galvanic activity between the relatively incorrodible 
portions and the easily oxidisable ferrite, the latter functioning 
as the anode and the former as cathode. The corrosion of the 
ferrite is thus accelerated. Amongst the incorrodible materials 
we must class cementite, in ordinary steel, and in the steels 
studied in this memoir we have the various complexes of iron, 
carbon, nickel, and chromium, all of which function cathodically. 

(2) On the other hand, these incorrodible materials offer 
a very effective mechanical protection against corrosion by 
preventing the corroding medium from coming into direct 
contact with the ferrite, and thus tend to protect the metal 
from corrosion. 

A moment’s consideration will show, however, that by in- 


tensifying the corrosive media, as, for example, by the em- | 


ployment of sulphuric acid, the two forces mentioned above 
will not be affected to the same degree, and that the results 
obtained will not be the same as they would be had the metal 
been exposed to a less intense action for a longer time. Con- 
sequently, the two methods are not strictly analogous. 

The honeycombed appearance of the surface of steels Nos. 2, 
6 and 10 was so pronounced as to render doubt impossible 
as to the intensity of the galvanic action which had taken 
place. The fact that no nickel and chromium could be detected 
in the corroding acid shows that these metals were constituents 
of the cathode, and the excessive corrosion of these steels 
makes it clear that the galvanic activity was stimulated out of 
all proportion to the mechanical protection afforded by these 
metals. 

(3) From the results with steels Nos. 6, 7 and 8, in 0.5 per 
cent. acid, it would appear that there is an optimum concen- 
tration of chromium which yields the maximum resistance to 
acid attack, and that if this amount be exceeded—as in steel 
No. 8—the steel becomes less permanent. This is thoroughly 
in accordance with the results obtained by Hadfield,§ and more 
recently by Monnartz. 

(4) In neutral corroding media the resistance offered to corro- 
sion apparently rises with the percentage of chromium. This 
is particularly the case for salt water, and the employment of 
chromium steels in the construction of ships would appear to 
be fully justified on this ground alone. 

(5) Nickel steels appear to be resistant to acid and neutral 
corroding media alike, the resistivity increasing with the per- 
centage of nickel. The permanence of the 26 per cent. nickel 
steel towards 0.5 per cent. acid is particularly noteworthy. 

(6) The corrosion factor does not appear to be a purely additive 
quantity. Thus, for example, in exposure tests with tap water, 


* Journal of the West of Scotland Iron and Steel Institute, 1907, vol. 
xiv, p.82. 

+ Chemical News, 1911, vol. civ. pp. 142, 155; see also criticism by 
Friend, tbid., p. 164. 2 

Ag 3 read before the American Society for Testing Materials, June 
28th, 1911. 

§ Journal of the Iron and Steel Institute, 1892, No. IL, p. 92. 
Metaliurgie, 1911, vol, viii, pp. 161, 193, 


the corrosion factors of steels Nos. 3 and 6 respectively are 
83 and 85. We might expect, therefore, that since the 3.72 per 
cent. of nickel and the 1.12 - cent. of chromium each separately 
yield the same protection, by having both together in the steel 
the same result should accrue as by either doubling the nickel 
or the chromium content alone. This, however, is not the case, 
as is evident from a consideration of the results obtained with 
steels Nos. 4, 7, 9 and 10. Similar conclusions are arrived at 
from the sea water, and other tests with the same steels. 

Whilst these results are extremely important they are not 
final. They have only been obtained from experiments carried 
out at room temperature—1l2 deg. Cent. to 15 deg. Cent.—and 
the period of testing has not exceeded sixty-four days. 


period tests, so that the conditions may resemble as closely as 


the corrosion of iron and steel under conditions closely similar 
to those to which the metal will be subjected in practice, 
otherwise the results will be unreliable and lead to much 
confusion. 

Dr. Armstrong congratulated the Institute on the 
fact that the subject of corrosion had at last come into 
the practical arena. There had been a great deal of 
futile academic discussion on the subject without 
reference to fundamental knowledge, and very little 
had come of it. What they wanted was to know the 
actual behaviour of material used in practice and not 
any further academic discussion on the subject. 

Professor Turner said he only wished to refer to the 
interesting fact that the increase of carbon up to a 
certaifi point brought with it the increase of corrosion. 
Then when the cementite began to separate the rate 
of corrosion when treated with acid decreased. Pro- 
ceeding a little further on the lines of inquiry, they 
might investigate cast iron, and it was well known 
that white cast iron was resistant to acids. Some 
experiments were conducted at Birmingham last year 
by Dr. Gwyer. 
and subjected them to the slow action of dilute acid. 


carbon eutectic was left behind, and perhaps the gra- 
phite. It was a very curious effect that the action of 
alkalies was different. If they took a sample of grey 


certain amount of carbide, and heated that strongly 
with caustic soda, the phosphorus eutectic was dis- 
solved out first and then the carbide. But the alkali 


behind. It was an extremely interesting experiment 
to prepare two separate specimens from similar iron, 
one exposed to acid and the other to alkali. In one 


all left. 
not only the kind of metal that was being deait with, 
but the kind of acid and the strength of the acid, and 


because many salts came into contact with iron and 
affected corrosion. 


water only. 
Mr. Arthur Cooper, President, occupied the chair 


Institution of Civil Engineers on May 10th. 


Andrew Carnegie awards. 

The President stated that with a view to allowing 
more time for the reports of researches to be ad- 
judicated upon, the Council of the Institute had 


The Gold Medal which had been awarded to Dr. 
Paul Goerens, of Aix-le-Chapelle, was in connection 
with the work of last year. He would point out 
that the Council experienced considerable difficulty 
in making the award, owing to the highly meritorious 
character of all the reports received, and they would 
have been pleased if they had had seven Gold Medals 
to distribute instead of one. After careful considera- 
tion, the Council ultimately decided that the Gold 
| Medal should be awarded to Dr. Goerens. 





expressed the pleasure he had in presenting the 
| Carnegie Gold Medal of the Iron and Steel Institute to 
| the recipient. He said that Dr. Paul Goerens, who 
| was born in 1882, was educated at Luxemburg, and at 
|the Royal Technical College of Aix-le-Chapelle, 


| but his practical training had been obtained at Differ- | 


| 


dingen. He became a Doctor of Engineering in 
He was demonstrator in physical metallurgy, materials 
and fuels at the Royal Technical College of Aix-la- 
Chapelle ; he had been awarded a Carnegie Scholar- 
| ship grant of £100 in 1910, to enable him to pursue 


on the properties of iron and steel, and it was for 
the results obtained in connection with that research 
that the Gold Medal had been awarded. He had 
done a great deal of admirable research work, and 
made valuable contributions to scientific literature. 
They were greatly indebted to him for presenting 
to the Institute the results of some of his work, and 
he was pleased to present the Carnegie Gold Medal 
as some acknowledgment of the meritorious character 
of his investigations. 

Mr. G. C. Lloyd, Secretary, announced that the 
Andrew Carnegie Scholarship Awards had _ been 
made to Mr. Arthur Kessner, of Berlin, Mr. Eugene 
Nusbaumer, of Lonion-lez-Liége, Belgium, and to 
Mr. J. Allen Pickard, research chemist in the metal- 
lurgical branch of the Research Department of 
Woolwich Arsenal. A similar award had been made 








to Mr. Walter 8S, Landis, formerly of Lehigh Univer- 


We are | 
continuing the work at different temperatures and with long | 


possible those actually experienced under working conditions. | 
In conclusion, we wish to urge the necessity of determining | 


They examined samples of cast iron | 


Grey cast iron lost its ferrite and the phosphorus | 
cast iron, which contained phosphorus eutectic and a | 
dissolved the carbide out first and left the pure ferrite | 
case the iron all went out and in the other the iron was | 
It was necessary to take into consideration | 
also the further effect of substances other than acid, | 


Mr. Chappell briefly replied. stating that all the | 
tests described in the paper were carried out with sea | 


when proceedings were resumed in the Hall of the | 


The first business was the announcement of the | 


decided that the awards should be made in the year | 
following that in which the reports were received. | 


The President, in handing the Medal to Dr. Goerens, 


1906, and received the title of Professor in 1909. | 


‘his investigations on the influence of cold-working | 


sity, but Mr. Lloyd stated that Mr. Landis had had 
to decline to accept the award as he had left the 
University, and was occupying a position which 
would prevent his giving the necessary time to the 
research work. 

The first paper taken was that by General |,, 
Cubillo, ‘‘ Manufacture and Treatment of Steel for 
Guns,”’ which we shall reprint shortly with a report 
of the discussion. 

The next paper presented was that by Mr. John W. 
Hall on “Steam Engines for Driving Reversiny 
Rolling Mills,” which will be found on page 553. 

Mr. A. Lamberton was of opinion that the author 
had made out a good case, under certain circumstances, 
for using high-pressure engines. It was obvious, 
however, that all these things had to be considered 
on the merits of the particular case, and he could 
eonceive circumstances in which it would not be the 
best arrangement to use an uneconomical engine 
in the first instance in the hope of making it economica! 
at a later stage. The true economy in many cases 
would be to use the compound engine at the outset. 
There were, however, cases where the arrangements 
which Mr. Hall described would perhaps give a higher 
economy, but he was bound to confess that one or 
two of the points referred to had raised doubts in 
his mind. The suggestion to increase the number oi 
| cylinders in the high-pressure engine in conjunction 
with the use of the low-pressure turbine to recover 
the waste gases, was quite a good arrangement. 
He noted that the author claimed, in addition to 
other advantages, that the first cost of the engine 
with five cylinders of 36in. diameter by 3ft. stroke 
would not be more than about three-fourths of the 
three-cylinder engine having cylinders 48in. diameter 
by 5ft. stroke. He could not give his assent to that 
statement without making an investigation, and 
getting out the weights very carefully, but he was 
| afraid that the author’s anticipations would not be 
realised. The real question at issue was whether 
the problem had been attacked at the right end. 
The high efficiency of the modern steam turbine 
| had reached a point which presented an enormous 
| temptation to the modern engineer to use the turbine 
as his prime mover. He did not know if the members 
| of the Institute were acquainted with all the various 
arrangements proposed for driving reversing rolling 
mills which had been under consideration recently, 
but one of the most interesting which had yet been 
devised, and which was still in the experimental 
| stage, was the hydraulic transmission system pro- 
| posed by Dr. Foéttinger. The question which now 
remained to be determined was as to the efficiency 
| which could be obtained from such a system. As 
many members were probably aware, the Fottinger 
system had been working in marine practice for about 
two years, and experience had shown that an efti- 
| ciency of 85 per cent. of the power put into the water 
| turbine was returned. That was a very successful 
result, and if they could have such an arrangement 
| as that for driving a reversing mill it appeared to him 
that that was the right way to attack the problem. 
It was necessary, however, to remember that the 
| problem of driving a reversing rolling mill was very 
| different from that of driving a steamship, because 
| in the case of a rolling mill an enormous torque from 
rest was required. 

Mr. A. J. Capron said that he only wished to raise 
;one point, and that was with regard to the com- 
parison between the three-cyltinder and the five 
cylinder engine. The comparison made by the 
author did not seem to be quite a fair one, as the 
| average turning moment of the five-cylinder engine 
was rather low compared with that of the three- 
cylinder engine. 

Mr. Joseph Harrison questioned whether a five- 
cylinder engine of smaller size would cost less than 
the three-cylinder engine. In another part of the 
paper the author gave an example of using steam at 
| high pressure in the five-cylinder engine. There was 
/no objection to using a boiler pressure of 300 lb., 
or of superheating to 150 deg. Fah., as in the case 
of a marine engine. but it was not quite clear whether 
the same result would be obtained in the rolling 
mill engine as in marine service. Reference had been 
| made to the blast required by the blowing engine, 
which he thought would be at least 50 per cent. 
| more than the figure stated. In dealing with engines 
worked by exhaust steam, the author referred to 
turbines giving 1 indicated horse-power for every 
31 lb. of steam. He could not quite follow that 
statement. In all these propositions much depended 
upon local conditions, and, of course, unless there 
was a market for the surplus power there was no object 
in going to great expense in producing it. 

Mr. Walter Dixon, referring to the statement of 
the author as to the use of exhaust steam, said that 
there was being tried in Germany at the present time 
a new method for the employment of exhaust steam, 
and in a form which the author had stated was 
impracticable. Mr. Hall had said that no piston 
engine could usefully expand steam much below 
five-sixths of atmospheric pressure, as to do so the 
pistons would have to be of impracticable size and 
cost, while the friction set up, together with the loss 
of heat when such enormous surfaces were subjected 
to wide variations in temperature, would neutralise 
any gain theoretically obtainable by such high grades 
of expansion. As a matter of fact, he was able to 
state that on the Continent exhaust steam had been 
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used at atmospheric pressure in a horizontal piston 
engine. 

Mr. Adolphe Greiner gave brief details of experi- 
ments which were being carried out on the Continent 
in connection with the Fottinger gear. They were 
at present building in the works at Seraing for marine 
service a Diese] engine of 600 horse-power, to run at 
360) revolutions per minute, while the screw would 
run from 160 to 175 revolutions per minute. The 
Féttinger gear was to be placed between, the Diesel 
motor and the screw, and an experiment which had 
been made in the Vulcan Works at Stettin had proved 
that the loss between the motor and the screw was 
not more than 15 per cent. There was also the 
vreat advantage of easy reversing. He did not see 
why the system should not be applied successfully 
to rolling mill practice. 

Mr. T. C. Hutchinson said that a Bone boiler was 
in operation at Skinningrove. That boiler was 
capable of evaporating 500 gallons per hour. They 
had made very careful measurements of the gas 
consumption, and they found that there was an 
efliciency of 95 per cent. of the gas consumed. The 
boiler, which had a diameter of 10ft. with tubes only 
“ft. long, was in constant work. He had seen the 
figures of a very similar boiler supplied with 
eas from a general supply, and the efficiency very 
closely approximated to that of the larger boiler. 
He invited members of the Institute to inspect the 
installation. 

Mr. J. W. Hall, replying on the discussion, agreed 
with Mr. Lamberton that every case required 
to be considered on its own merits. He thought 
that one of the most promising schemes of em- 
ploying hydraulic transmission was that which 
was being experimented with in the direction of 
using the Humphrey pump to supply the turbine 
half of a Féttinger transmitter direct. It was quite 
true that the five-cylinder engine would not have 
the same average turning moment as the three- 
cylinder, but against that disadvantage had to be set 
the fact that there would most probably be an excess 
of starting power. The real difficulty arose in con- 
nection with the starting moment, owing to the 
difficulty with which the engine got up speed. When 
the engine was once started there was always an excess 
of power, and the engine should be so arranged as 
to secure its power at the earliest moment. Mr. 
Dixon had mentioned the use of engines worked 
with steam exhaust operated by atmospheric pressure 
from other engines. He was rather astonished to 
hear that that had been done successfully. The 
available pressure was only 15 lb. The back pressure 
could hardly be less than 3 lb., which would make 
the net available pressure 12 lb. for driving the mills. 
They could not rely upon getting a diagram factor 
of more than 80 per cent., and that would bring 
down the working factor to an equivalent of 9 lb. 
effective pressure. They would have to deduct some- 
thing for the transmission of power to the engine, 
and he did not think there would be more than 7 lb. 
actual effective pressure remaining out of the 15 lb. 
which was the original amount from the high pressure 
engine. Looking to these facts, and to the very 
high cost of the plant, he did not think that such a 
scheme could be justified, unless there were advan- 
tages which were not at present apparent. Mr. 
Hutchinson’s statement as to the Bone boiler was 
most interesting, and if they obtained an efficiency 
of 95 per cent. that would certainly make a difference. 
Personally, he was not prepared to state what was 
the exact efficiency of a gas-fired boiler, but he thought 
it was in the neighbourhood of 65 to 70 per cent. 

The President, in moving a vote of thanks to the 
author, said that thanks were also due to Mr. Hutchin- 
son for his kind offer to give members an opportunity 
of seeing the Bone boiler in operation. Mr. Hutchin- 
son had been good enough to allow him to see the 
hoiler, and he was sure that members would be very 
reatly interested if they accepted Mr. Hutchinson's 
invitation, 

Mr. Herbert’s paper on Tool Steel and Mr. Rogers’ 
on Steel Fractures were then taken, but we must 
defer treatment of them to our next issue. 

The President, in concluding the Conference, pro- 
posed a vote of thanks to the President and Council 
of the Institution of Civil Engineers for their renewed 
kindness in granting them the use of the rooms for 
their annual meeting. He believed that that would 
be the very last time they would meet in that room, 
because the building was about to be removed. 
They had enjoyed the hospitality of the Civil Engineers 
for many years, and in his own case it must have 
been thirty-four or thirty-five years since he attended 
his first meetings there. In that particular room 
their meetings had been held for twenty years past. 
They thanked the Council for past and present 
favours, and they might possibly express their hope 
that in the new building to be erected they would 
enjoy a continuation of the privileges they had so 
long received from the Council of the Institute. 

Mr. G. Ainsworth, seconding the vote, said the 
destruction of the building meant the breaking up 
of one more old association, a severance which as 
they got older they appreciated less and less. 

The vote was carried with acclamation. 

; Professor Louis proposed a vote of thanks to the 
President for his conduct in presiding over the 
meeting. 


This concluded the proceedings, 





THE JUTLANDIA. 





AFTER the long series of articles which we have 
written on continental marine Diesel engines 
during the past eighteen months, it is no small 
pleasure to be able to give some, even though 
a very few, particulars about an English-built marine 
Diesel engine—the first, indeed, of any size. This, 
we hope, may be the first of a long series of such 
engines to be built in this country, Furness-West- 
garths, Doxfords, Yarrows, the Clyde Shipbuilding 
Company, Thornycrofts, and others being known to 
be engaged in a careful study of the question. 
We are only sorry that we cannot do justice to this 
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being 8-52lb. Although no special attempt was 
made to bring these out exactly even, the result 
is by no means bad, and is, we think, quite sufficiently 
close to justify the builders’ choice of a single pump 
to feed the four cylinders rather than a separate pump 
for each cylinder. In the latter case there would, 
of course, have been far more parts to be studied 
in order to equalise the mean effective pressure. 
In the case of the present engine we learnt that the 
two pumps were at work all the time feeding into a 
fuel pipe common to all eight cylinders, so that any 
difference in delivery between the two pumps would 
not be appreciated on the engine. There are, however, 
other features besides the control valves, which are 
fitted on the fuel pipes to each cylinder, which would 
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SET OF INDICATOR CARDS FROM 


first English-built engine, but our readers are 
already, as we pointed out last week, fully acquainted 
with all the details, which are exactly the same as 
the engines of the Selandia, with which we have dealt 
so fully, except that the gear ratio between the 
reversing engine and the weigh shaft has been in- 
creased, so that the time occupied by reversing is 
considerably reduced, a point of no little value. 
There is also a slight modification in the reversing 
indicator arrangement. In addition to this, the 
disposition of the auxiliary engines has been somewhat 
modified, but this need not be gone into in detail. 

Tt only rests, then, to give the results of the official 
trials, which were carried out on the Clyde last week, 
which have been kindly supplied us by the builders, 
and, in view of the doubts which we have previously 
expressed as to the difficulties likely to be met with 
by builders when first taking up the manufacture 
of these engines, we must offer our hearty congratula- 
tions to Barclay, Curle and Co. on these results. 
The mean indicated horse-power for eight hours 
worked out to 2740 at 138-5. revolutions per 
minute—a shade under the designed ‘speed. This 
gave the boat a speed of 12-53 knots when light, 
so that the anticipated 10} knots when loaded ought 
to be easily attained. The consumption was given us 
as 0-333 lb. of shale oil per indicated horse-power 
per hour, which, if we may take the mechanical 
efficiency as the same as that which was given us 
for the Selandia, works out at the really remarkable 
consumption of 0-387lb. per brake horse-power 
per hour. As, however, the engines were not run 
on the brake, we have no means of checking this, 
and we are perhaps a little optimistic. 

The set of indicator cards taken off one set of 
engines which we are able to publish may not be with- 
out interest. From these it will be seen that the 
mean indicated horse-power per cylinder is 172, 
the greatest variation im any one cylinder from the 
mean being 14; the mean effective pressure is 
100-25 lb. per square inch, the greatest variation 
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operate in causing a difference in mean effective 
pressure, and the diagrams go to show that the more 
these can be reduced the better are the results that 
are likely to be obtained. 








Tue INsTITUTION OF AUTOMOBILE ENGINEERS.—A paper on 
“* Bevel Driven v. Worm Driven Axles” was recently read by 
Mr. B. W. Ainsworth before the London Graduates of the Insti- 
tution of Automobile Engineers. The paper was an endeavour 
to investigate the causes which lead to the adoption of these 
two forms of drive, and after discussing in detail each mechanism, 
a comparison was made of the salient points of each. It) was 
shown that, provided certain essential principles were observed, 
the advantage lay rather in favour of the worm and worm wheel 
as applied to the axle of a modern automobile. The chief points 
in favour of the bevel drive were that it is slightly cheaper to 
construct, that it is capable of running with a minimum of atten- 
tion, and that the axle casing can be constructed to give a com- 
paratively high clearance. Against these must be ranged the 
question of noise, which sooner or later develops, accompanied 
by loss of efficiency, and the difficulties to be met with in harden- 
ing and assembling. The worm mechanism was shown to possess 
an efficiency of about 95 per cent. and to maintain this practically 
unimpaired through long periods. The absolute silence when 
running was aiso greatly in its favour. 


FREE PLaces AT THE IMPERIAL COLLEGE OF SCIENCE AND 
TrecHNoLOGy.—The London County Council will be prepared to 
award in July next a certain number of free places at the Impe- 
rial College of Science and Technology, South Kensington, S.W. 
These places will be filled as from October, 1912. The instruc- 
tion will be of an advanced nature, and therefore only advanced 
students who are qualified to enter on the fourth year of the 
course should apply. There is no restriction as to income, but 
intending candidates must be ordinarily resident within the 
area of the administrative County of London, and must be 
students who have attended regularly appropriate courses of 
instruction for at least two sessions. The free studentships do 
not entitle the holders to any maintenance grants, but cover all 
ordinary tuition fees. No examination will be adopted for the 
final selection of the students. The free studentships will be 
awarded on consideration of the past records of the candidates, 
the recommendations of their teachers, the course of study they 
intend to follow, and generally upon their fitness for advanced 
study in science applied to industry. It is possible that in 
special cases the free places may be extended to two or more 
years. Special application forms(T. 2/268) may be obtaintd from 
the Education Officer, L.C.C. Education Offices, Victoria Embank- 
ment, London, W.C., and must be returned not later than 
to-morrow, the 25th inst, 
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THE JAPANESE BATTLE-CRUISER KONGO. 


Wirt the launch of the battle-cruiser Kongo on Satur- 
day last from the yard of Vickers Limited, at Barrow- 
in-Furness, the Japanese navy receives a powerful addi- 
tion to its already powerful fleet. This vessel, although 
something over 1000 tons less in displacement than our 
own Queen Mary, has attracted an exceptional amount 
of attention because she is justly regarded as the direct 
outcome of applying the lessons acquired during the 
Russo-Japanese war to the construction of vessels of the 
Dreadnought type. It is worthy of note in this respect 
that while the details, and some even of her broad features 








turbines working on four shafts. These develop something 
like 70,000 horse-power. Steam is supplied by thirty-six 
Yarrow boilers, arranged to work under forced draught 
and to burn either coal or oil fuel. Her maximum coal 
capacity is 4000 tons, and her oil fuel tanks hold 1000 tons. 
We may add that special attention has been devoted 
to the arrangement of all the details of the propulsive 
machinery, so as to secure the complete independence 
of the starboard and port engines. 

An exceptional amount of her weight has been accorded 
to armour plate protection, and, in particular, the attack 
of torpedoes is carefully guarded against. By way of 
primary armament she carries eight 14in. guns arranged 











THE KONGO JUST 


are the product of her builders’ experience, the general 
outlines of the Kongo’s design have been dictated by the 
Japanese authorities themselves. 

From our engravings a good general idea of the vessel 


as she will appear when completed will be obtained. Her 
dimensions are as follows : 
Length on water line 704ft. 
Breadth eae 92ft. 
Draught .. 27ft. Gin. 
Displacement 27,500 tons 
Her maximum speed is given as 28 knots. Looking 


first at her propulsive machinery, we may notice that 
she will be driven by combined impulse and reaction Parsons 











AFTER LAUNCHING 


in four barbettes, all on the centre line. 
ean be fired on either broadside—four of them ahead 
and four of them astern In addition to these, she is 
provided with a secondary armament of sixteen 6in., 
quick-firing guns extending from the back forward bar- 
bette to the forward aft barbette. Finally, she has 
sixteen smaller guns and the usual complement of sub- 
merged torpedo tubes. 

In outward appearance the Kongo, apart from the over- 


hanging bow which is the characteristic of most Japanese | 


war vessels, has a very distinctive appearance. As our 
illustration shows, she is provided with two tripod masts 
and three funnels. Her low freeboard and low super- 
structure are, of course, in keeping with modern ideas. 


All these guns | 





THE NEW VALPARAISO PORT. 

In a considerably modified form the long-deferred 
contract for the port works at Valparaiso, Chile, have 
now been finally allotted to S. Pearson and Son, Limited, 
who were one of four firms that sent in tenders, the othe: 
three being Sir John Jackson, Limited, Augusto Galtier 
et Cie., and Phillip Holzmann and Co. The amounts 


of these tenders were as follows :— 
Estimate for 
Breakwater B. 


dols. dols. 
S. Pearson and Son, Limited 37,557,480" .. 3,430,980 
Sir J. Jackson, Limit: : 45,125,923 4,047,455 
Phillip Holzmann and Co. 39,300.000 3,071,000 


36,350,000 ) 
33,755,000 f 
= 1s, 6d. 


Augusto Galtier et Cie... 
or with modifications.. .. .. 
* 1 dol. Chilian 

All of these tenders propose modifications tending to 
lessen the cost, and all tender for the additional work 
of widening the road leading to the favourite summer 
resort of Vinar-del-Mar, which is approached at present 
by railway. 

It may be remembered that when the Government 
called for proposals during the month of June last, owing 
to the rigorous financial conditions insisted upon, not a 
single foreign firm would tender for the work. Thus the 
Government was compelled to reconsider its position, 
with the result that the new conditions, although still severe 
enough, have been deemed sufficiently attractive to bring out 
four tenders. In the old conditions it was stipulated 
that the contractors must provide two deposit certificates 
of 300,000 dols. and 22,500 dols., as well as a further sum 
of 1,700,000 dols. In the new conditions the first two 
amounts remain unaltered, but the third sum of 1,700,000 
dols. has been reduced to 700,000 dols. 

Another modification has been agreed upon. Under 
the first regulations there had to be a credit balance 
of 15 per cent. of the amount of the tender left during the 

| whole of the term of the contract. Additionally, there 
was to be a retention of 10 per cent. of the amount falling 
due to the contractors as the work was completed and 
taken over by the Government. Under the new contract 
such retention is only to be made until the sum of 2,000,000 
dols. has been reached, upon which the payments to the 
contractors will be made in full. The clauses as to fines 
and penalties remain more or less as they were originally ; 
| but the contractors are well able to protect themselves 
| from incurring any such inflictions. 
| The present contract really forms a compromise between 
the once popular Kraus project and the various other 
plans which have been presented from time to time, 
and all of which would have proved too costly to carry 
|out. The result of accepting the Pearson tender will be 
| to put aside all the elaborate plans for the breakwater 
and docks which were projected by Mr. Kraus, the depth 
of water being too great. On the other hand, no satis- 
factory solution has been arrived at regarding the disposal 
of the rain-water and detritus which are brought down by 
the numerous creeks and culverts to the lower portions 
of the city of Valparaiso during the winter months. 

The work entailed consists of the following :—(1) A 
breakwater, 288 m. (say, 944-6ft ) long, at Puerta Duprat ; 
(2) quay wall, 630 m. (say, 2066: 4ft.) long, between Puerta 
Duprat and the north end of the Fiscal Wharf, including 
the filling behind the quay wall in order to reclaim for 
warehouses, railway tracks, &c.; (3) strengthening and 
|extending the Fiscal Wharf to a length of 370m, 
| (say, 1213.6ft.); (4) a quay wall, 210 m. (688.8ft.) long. 


3,755,900 
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upposite Muelle Prat, including filling behind the wall 
to reclaim land for warehouses, railway tracks, &c.; 
(5) a jetty, 250 m. (820ft.) long and 100 m. (328ft.) 
wide, with quay walls on each side, including the necessary 
filling; (6) coal wharf at the Baron, 200 m. (656ft.) 
long and 30m. (98.4ft.) wide, including coal trans- 
porters, hoists, cranes, and railway tracks ; (7) all the 
necessary Customs and other warehouses, administration 
huildings, lighthouses, coastguard stations, &c. &c. 

The breakwater (1) starts from Point Duprat (Fort 
Covadonga), beyond the existing Custom houses, and 
puns in an E.N.E. direction for 165 m., in a depth of 45 m. 
at mean tide, The second breakwater (at present only 
projected) would commence at the termination of the 
jirst, and run S.E. for a distance of 123 m., with approxi- 
mately the same depth of water. It is provided that this 
second breakwater ‘‘ B ”’ may be suppressed or undertaken 
later on, should it be necessary to do so for financial 
reasons. It will be observed that all the tenders give 
a separate estimate for this work, and it is not allowed for 
in the plan of the works which is attached hereto. 

From Puerta Duprat an embankment will be carried 
outside the present breakwater as far as the junction 
with the Fiscal Wharf, and provided with wharfs having 
a depth of 18 m. alongside and a frontage of 630m. The 
present Fiscal Wharf is to be strengthened (3) and_pro- 
longed so as to give an additional frontage of 370m. 
From the junction of this wharf or mole with the land a 
new wharf is to be erected running outside of the existing 
pier, with a sufficient depth for the largest steamers to 
lie alongside, the foreshore being filled in accordingly, 
the wharf extending as far as the Calle Urriola, with a 
frontage of 210 m. 

At this point a mole or a pier (5) will be built extending 





at right angles, having a length of 250 m. and a width of 


Ceneral Plan of Proposed Works 
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120 m. at the base, narrowing to 100 m. at the extremity. , 
From the Calle Urriola to the Bellavista Station the fore- | 
shore will be extended 40 m., and a further frontage will 
thus be obtained, making a total of 1840 m. of frontage, | 
where steamers may be alongside at all seasons in quiet 
water. From the Bellavista Station to the fort (Andes) 
on the other side of the Baron Station the foreshore will 
be widened 60 m., and will be protected by a stone-built | 
embankment and breakwater, as at present. At this 
station also there will be a second pier (6), 200 m. long by 
30m. wide, so constructed as to serve for the discharge | 
of coal, and provided with five sets of railway rails and 
accommodation for four vessels alongside. 

The proportions of materials required for these works | 
are estimated as follows :— 


677,270 cu. yd. 


518,116 cu. m. .. } 
2,750,669 cu. yd. 


2,104,262 cu. m. .. 


Dredging in sea bottom 
Filling for reclaimed areas... .. 
Granite rubble for breakwaters and 
foundations for quay walls .. 
Concrete in breakwaters, quay 
NOG en win 08 sis ae 
Iron and steel work .. . ’ 
Railway and frame lines .. 23,500 m. . 77,080ft. 
Paving roads, &. 163,000 sq. m. .. 195,000 sq. yd. 
_ No doubt the Government has been wisely advised 
in modifying the original plans for this construction. 
Taking into account the accommodation afforded by the 
new port at San Antonio (concerning which full particulars 
have already been published in THe ENGINEER), the 
maximum trade for which the Valparaiso port would be 
called upon to provide upon the completion of the new 
works is an annual entry of 1850 vessels, with a total of 
7,180,000 tons, necessitating the handling of 3,700,000 tons 
of cargo. For this it has been estimated that 75 hectarios* 
of protected anchorage is necessary. The present scheme 
actually provides 88 hectarios, while the wharf frontage 
is also considerably more than that provided in other 
similarly important ports for an equal movement. Thus 
it may be considered that, given extended railway facili- 
ties and storage accommodation, the port of Valparaiso 
will rank as one of the best on the West Pacific Coast, 
and quite able to handle the increased traffic expected 
when the Panama Canal is opened and in full working 
order. Theo new warehouse accommodation will comprise 
four large bonded stores, with an area of 3000 square 
metres and consisting of four storeys each. 


1,226,787 cu. m. .. 1,603,656 cu. yd. 


325,410 cu. m. .. 425,366 cu. yd. 
3,600 tons 











THE world’s total production of silver for 1911 is esti- 
mated by Mr. Sydney Buxton in parliamentary papers 
at 224,000,000 fine ounces, of a total value of £24,800,000. 
The production is the highest on record, but the figure of 
value is beaten by that of 1907, when bar silver was worth 
304d. per ounce, against 24,%d. last year. 














* 1 hectario = 2.4711 acres. 


ENGINEERING PROGRESS ABROAD. 


Argentina. 


NEARLY 85 per cent. of the general construction of the 
Argentine Government’s second new Dreadnought, being 
built in United States yards, has been completed—a long 
time after the date originally decided upon for final com- 
pletion. The Moreno will be handed over probably a full 
five months or more after contract time. The eighteen 
boilers, manufactured by express order of the Argentine 
Government in England, have long since been delivered 
and installed. The two engines have also been completed, 
and are now being erected. The bulkheads are in place, 
and partitioning and interior of the hull is well advanced. 
The installation of the electric plant is almost completed. 
Nearly two-thirds of the armour plate have been bolted on. 
One large gun has been mounted, and the others are 
90 per cent. completed. The delay occasioned has been 
no fault of the American constructors, it would seem, 
but that of the Argentine Government, which has not only 
interfered with the work to an unusual and—to the minds 
of some—unwarrantable extent, but had delivered the 
plans of the Dreadnoughts without any details worked 
out, whereas the American plans were all worked out in 
every particular prior to the contract being awarded. 

According to reliable accounts the traffic managers of 
the Argentine railways are—as I foreshadowed would be 
the case—at their wits’ end to obtain sufficient rolling stock 
to carry the enormous grain harvest which has been won 
this season. It has been customary upon occasions of 
great pressure for one company to lend to another and to 
assist each other in every way possible in such a conting- 
ency—for, under ordinary circumstances, the best of good 
relations prevail among the manage- 
ments of the British and French- 
owned lines; but the demand is 
now so great and the resources of 
all the companies alike are so 
strained, that to lend even a solitary 
wagon would be out of the question. 
We may thus expect to receive 
doleful accounts of delayed and 
rotting freights from the shippers, 
who are mainly—but not by any 
means solely — Argentines. The 
companies are doing their best under 
very trying circumstances, but they 
will win enormous profits by hurry- 
ing up their orders for additional 
wagons. 


Chile. 

From time to time foreign rail- 
way, electric lighting, power and 
otherr commercial concessions are 
offered on the London market, many 
of these purporting to emanate from 
the Government direct ; but upon 
investigation they often prove 
either to have been granted under 
stringent conditions—the slightest 
infringement of which would entail 
the cancellation of the concession 
after, perhaps. many hundreds of 
thousands of pounds had been ex- 
pended upon working it—or to have 
been signed by officials who have exceeded their 
authority, and whose acts have therefore been repudiated 
by the Government concerned. 

A railway will probably be constructed from the newly 
opened port of San Antonio—of which a full account was 
published in Tut ENGINEER about twelve months ago 
and Lake Nahuelhuapi, on the frontier between Chile and 
Argentina. Mr. Bayley Wills is the engineer representing 
the interests of the second-named State, and he is anxious 
to have the line brought through the Cordilleras to Chile, 
connecting with the southern port of Valdivia, thus form- 
ing a new transcontinental line. Strong German interests 


| are favouring this scheme, because Valdivia is almost 


entirely Teutonic as regards the foreign inhabitants, so 
few Englishmen being among them that when there was a 
question some years ago of appointing a British vice- 
consul—Valdivia being a very important port—no English- 
man could be found, and the appointment was given to a 
Swede. The new line would be a broad-gauge one. 

A Chilian engineer, Senor Alberto Cousifo, bearing a 
name which is at once influential and popular in the 
Republic, has been granted a concession to construct a 
smal] railway—with the privilege of adopting either steam 
or electricity as a propelling power—between Quinteros 
Port and Nogales, at the latter place joining up with the 
Government railway branch Jine from Calera, which con- 
nects with the Longitudinal system. The term of this conces- 
sion is for fifty years, at the termination of which period the 
property reverts, without compensation, to the State. It 
will cost about £125,000 to build, and the work must be 
completed in the space of five years. 


Mexico. 


British shippers to Mexico, who have been not unnatur- 
ally somewhat alarmed at the continued unsettled con- 
ditions in that Republic, have recently been informed that 
the National Railways, formerly almost entirely controlled 
by Americans, and far more “ United States”’ than 
‘** National,” have entered into an agreement with the 
West India Atlantic Conference Line serving Mexican 
ports, and with the New York and Lake Mail Steamship 
Company (the Ward Line), by means of which a through 
traffic rate has been accepted. The quotations for freights 
are now given in plain weight terms from a large number 
of European ports to practically all interior points in 
Mexico, served through the port of Tampico. 

The advantage of most consequence obtained is the 
elimination of the measuring, which formerly impaired 
despatch and caused unnecessary irritation. Merchants 
and shippers can now submit prices and estimates to cus- 
tomers in Mexico with comparative exactness, so far as 
freight charges are concerned. 

It may be pointed out that for some considerable time 
past—in fact, ever since Mr. E. N. Brown, the President 





of the National Railways of Mexico, has been in supreme 
command—many advantages have been gained by 
American shippers. They have been in the enjoyment of 
a much lower rate for freights, especially to towns in the 
north of the Republic. Under the new regulations the 
National Railways have equalised matters in this respect, 
and British merchants can now ship their goods upon 
something approaching more equal terms. 


Guatemala. 


“Tll blows the wing that profits nobody.” Travelling 
in Mexico having become not only difficult but decidedly 
dangerous in consequence of the revolution still proceeding 
there, passenger traffic from the Central American States 
—Guatemala, Honduras, Nicaragua, and Salvador—which 
usually passes through Mexico, has now been largely 
diverted through the first-named State, with very con- 
siderable benefit to the steamship service provided by the 
Salvador Railway Company, Limited. With a truly 
remarkable foresight, such as has distinguished him 
throughout a long and brilliant commercial career, Mr. 
Mark J. Kelly, F.R.G.S., the chairman of the Salvador 
Railway Company, provided for this demand upon the 
passenger-carrying resources of the company’s steamers, by 
building new vessels, which enterprise, moreover, was 
undertaken when construction cost a good deal less than 
would have been possible to-day. 


Salvador. 


The Salvador Railway steamers, ail admirably constructed 
and ably managed boats, which have proved very popular 
with all classes of travellers, are being taxed to their 
utmost capacity. Upon several voyages lately every berth 
has been occupied. Passengers proceed from the port of 
San José, in the Republic of Guatemala, by rail to Puerto 
Barrios, upon the Atlantic side, taking thence a boat 
belonging to the United Fruit Company to New Orleans, 
instead of from Salina Cruz to Mexico city, and thus going 
across by rail to various points in the United States. 


South Africa. 


Recent returns all go to show that there is a distinct 
and steady decrease in the volume of trade on the Rand 
in mining machinery, and all the indications point to a 
prolonged depression in this department of trade. For 
the last two or three years the demand has been good, owing 
to the equipment of several large mines with new and 
expensive plants, but these are now completed and at 
work. There are other mines awaiting development 
and equipment, but the scarcity of labour and the diffi- 
culty of obtaining capital for new ventures are so great that 
they are not likely to be taken in hand for some time. 
In England it is difficult to understand an actual scarcity 
of unskilled labour at any price, and how the position 
thus created affects the whole of the mining industry 
and its dependencies. At present the labour supply 
is only equal to about 60 per cent. of the demands of the 
producing mines, and, naturally, what is available is put 
to work which will give immediate returns. As a rule, 
new work, which entails years of waiting for possible 
dividends, is only undertaken when there is surplus 
labour, and, of course, after the capital has been pro- 
vided. 

One of the most remarkable features of the last two or 
three years’ trade on the Rand is the steady increase in the 
demand for agricultural machinery. At the same time, 
the importation of flour, and foodstuffs generally, is on 
the decrease, proving that the money spent in bringing 
farming up to something approaching the standard 
obtaining in other countries is being spent to good purpose. 
Many instances could be adduced of hundreds of thousands 
of pounds being thrown away in equipping mines which 
refused to respond with adequate returns, but there is 
no experience corresponding to this, where science has 
extended a helping hand to Nature in the effort to profit 
by the land. So rich and generous is the soil of South 
Africa that in response to the smallest attentions it will 
smile with harvest. The trade in mining machinery is not 
likely to improve for some time, and will probably never 
again reach the high-water mark of two years ago; but 
there is every reason to think that before another decade 
has passed the trade in agricultural machinery and fencing 
material will have put the best figures shown by mining 
machinery in the shade. 

While in the matter of agricultural machinery Britain 
secures a fair proportion of the trade, it is not so in the case 
of fencing material. America, Germany, and Belgium do 
practically the whole business, and the irony of the situation 
is that these countries get the orders from and through 
British merchants in Johannesburg and other trade 
centres. These merchants have tried hard to introduce 
the British make of fencing wire and standards, but it 
is not easy to foster sentiment at the rate of 10 to 15 per 
cent. on one’s turnover. The Union Government is the 
largest buyer, as it supplies the settlers from its depdts 
and it is believed that in this quarter a difference of 5 per 
cent. would not put the British article out of consideration. 
The actual gross difference is 15 per cent. There is a 
3 per cent. duty, which is rebated in the case of British 
goods, and this is the extent to which South Africa is pre- 
pared to pay for sentiment. The other 12 per cent. is 
the trouble, and to many it seems, rightly or wrongly, 
to be an unreasonably big difference. 

When tenders are called for the merchant puts in a 
price for the English firm with which he is in touch and 
which he probably represents, but, as he knows that price 
will put hira out of the running, he also puts in a price for 
a foreign maker. The two prices are often quoted on the 
same sheet of paper, and apply to the same specification, 
for if the middle man cannot live by the products of his 
own land, he has a very natural objecton to starve by 
them. Perhaps the newly-formed ‘“ British Engineers’ 
Association ’’ may see its way to give some attention to 
this matter, seeing that it concerns a department of trade 
only yet in its infancy. 








Tue ratepayers of London are, it is said, considerable gainers 
year by year through the Motor Car Acts. The County Council 
is the administrative authority, and derives in that way a hand- 
some revenue. In fact, for the current year it is placed at the 
net sum of £18,780, the receipts figuring at £22,000, and the 
outgoing expenses at only £3220. 
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UNLOADING DEVICE FOR AIR COMPRESSORS. 


A MOTOR-DRIVEN horizontal two-stage air compressor 


ever, the new unloading device which is under the direct 

control of the air governor. Sectional views of this 

appliance are given in Fig. 1, which shows a side view and 
» 


with a capacity of 4000 cubic feet of free air per minute has | an end view of the compressor, while in Fig. 2 are given a 


recently been built by the firm of Robey and Co., Limited, 


Lincoln, for the Bedwas Navigation Colliery Company, Bed- | from full load to no load. 


series of pressure diagrams taken from the two cylinders 


was, Mon. The plant, which is illustrated above, is designed ! equilibrium control valve 1 at each end of the compressor 
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Fig. i—UNLOADING DEVICE FOR AIR COMPRESSOR 


to deliver air at a maximum pressure of 100 lb. per square 
inch. It has air cylinders 36in. and 23in. diameter by 
30in. stroke. Both are double acting and water jacketed. 
The inlet and discharge valves are of the disc type with a 
special attachment for dispensing with the use of guide 
studs. The valves are held in position by means of coiled 
springs of square section, which fit into the flanges on the 


cylinder, with which it is connected by means of a port 2, the 
inlet control valve being, of course, connected with the 
inlet pipe. Each valve is held on its seat by means of a 
spring, the upper side of the spring holder acting as a dash- 
pot. These valves are controlled by a cam 3 on the ordin- 
ary valve shaft 4, which revolves at the same speed as the 
compressor shaft. The mechanism employed is shown at 
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Fig. 2—PRESSURE DIAGRAMS 


outside and inside edges of the valve, the spring being held 
at the other end by the guide plate. An advantage pos- 
sessed by these valves is that they are all interchangeable. 
They are corrugated and made from a special quality of 
mild steel, so as to obtain strength combined with elasticity. 
Being multiple ported only a small lift is necessary, and 
this gives silence in action. Between the two cylinders 


an intercooler with a large surface is provided. 
The most noteworthy feature of the compressor is, how- 


5, 6, 7, 8, 9, &c., and is provided at each end of the 
cylinder. The cam isso shaped as to open the valves during 
the whole of the suction stroke and close them wholly or 
partially during the compression stroke, according to the 
amount of airrequired. Thatistosay, supposing the com- 
pressor to be half loaded, the valve 1 will remain open for ap- 
proximately half of the compression stroke, thus allowing a 
half of the volume of air to flow back to the atmosphere or 
intercooler, as the case may be. The shape of the cam 


The apparatus consists of an | 


| given (weather permitting). 


also brings it about that the point of closing of each valve 
is variable from the beginning to the end of the stroke, x. 
that the compressor can be unloaded to any extent. 

The cam 3 can be moved along the shaft 4 by a lever 11, 
| pivoted to a shaft 12, the latter being actuated from an air 
| governor, in which the compressed air in the receiver acts 
on the underside of a plunger counterbalanced by means 
of a weight or spring. It will thus be seen that the unload 
ing device, being always in action, the valve is not liab|, 
to stick, while the valve also acts as an additional induc- 
tion valve. 





NEW DRY DOCKS FOR THE TEES. 


Ir will be remembered, that only four years ago Smith 
Dock Company, Limited, of North and South Shields, 
embarked upon the enterprise of establishing two ney 


Tees at South Bank, a short distance from Middlesbroug}. 
The first particulars and illustrations of this scheme 
appeared in the October 18th, 1907, issue of THE Ena: 

NEER. Although these docks and shipyard have been 
fully completed for a period of only about three years, 
the directors of Smith’s Dock Company recently acquireci 
from Boleckow, Vaughan and Co, Limited, a large piece: 
of ground situated on the eastern side of the two existin: 
docks at South Bank, and having a frontage to the rive: 
of nearly 700ft. and a depth of approximately 1100ft. 
We are authoritatively informed that during the past 
few days a contract has been placed by Messrs. Smith's 
with John Aird and Co., Limited, of Westminster, for the 
construction of two additional dry docks, 525ft.,and 400/t, 
in length respectively, and each having a width at entrance 
| of about 72ft. There will remain room fora third and very 
| much larger dock should the trade of the river Tees requir: 
| it hereafter. The design of the new 400ft. dock is suc! 
| that it can conveniently be lengthened by an additional 
| LOOft. or 125ft. when necessary. A new deep-water quay, 
| enabling vessels of any size and length to lie alongside 
! while undergoing repairs, will be constructed. On the 
western side of the existing shipyard further improvement 
are to be effected, and included in these will be the pro 

vision of a fitting out basin, 400ft. long by 200ft. wide, 
|and provided on three sides with quays, thus giving 
| accommodation for a large number of new vessels whilst 
| completing. In connection with this scheme there will 
|}also be additions to the shops, plant, and machinery, 
and the general facilities of the yard in particular, and of 
the Tees in general, as a ship-repairing and shipbuilding 
| centre will be greatly increased. These new docks and 
other contingent works will be constructed according 
to the designs and under the supervision of Mr. J. Mitchell 
| Moncrietf, M. Inst. C.E., Newcastle-upon-Tyne. 








A MEMORIAL TO THE ENGINEERS OF THE TIranic.—We are 
informed that a committee of engineers has been formed in 
Liverpool to collect subscriptions for the erection in some public 
place in Liverpool of a memorial to the engineers who, faithful 
to their duty to the last, went down with the Titanic. Liverpool 
claims the honour of erecting this memorial! for the whole country 
on the grounds that the port has been from the beginning the 
main gateway of the Atlantic trade, and that most of the engineer- 
ing staff of the vessel were directly associated with the neigh- 
bourhood, and in all probability nominated through the Liver- 

| pool office. All the offices of the London City and Midland 
Bank are now prepared to receive subscriptions, or they may be 
sent to the secretary of the fund, Mr. C. Nelson, of 10, Drury- 
lane, Liverpool, or Mr. Arthur Maginnis, M. Inst. C.E., the chair- 
man. The Lord Mayor of Liverpool has signified his full 
approval of the scheme. 

ENGINEERS. 


Tue InstTiruTION OF MUNICIPAL A meeting 
will be held at the London Aerodrome, Hendon, N.\ 
on Wednesday, June 12th (by the courtesy of Mr. C 
Grahame-White and the directors of the Grahame-White 
Aviation Company, Limited), at 2.45 o’clock, when the 
following papers will be presented for discussion :— ‘* The 


Future in relation to Aviation,” by 
Mr. Horace Cubitt; ‘Some Suggestions for By-laws and 
Regulations in relation to Aviation,’ by Mr. B. Wyand. ‘The 
discussion will be open. 2 p.m., motor vehicles leave Charing 
Cross. 2.45 p.m., arrive at London Aerodrome. 3. p.m., 
meeting for the discussion of the above papers, which will be 
taken as read. 4.15 p.m., tour of inspection of the hangars, 
workshops, and other buildings, when an opportunity will be 
afforded of examining many ot the most modern types of aero- 
planes. It is hoped that Mr. Claude Grahame-White will be 
able personally to conduct members round the Aerodrome. 
5 p.m., adjourn to the grounds, where exhibition flights will be 
6.30 p m., motor vehicles leave for 
Charing Cross. Further particulars may be obtained from the 
Secretary, 39, Victoria-street, S.W. 


Structures of the 


Royat METEoROLoGICcAL Soctety.—The first of the after- 
noon meetings of this Society for the session was held on Wedne-+ 
day, the 22nd inst., at 70, Victoria-street, Westminster, Dr. 
H. N. Dickson, president, in the chair. Mr. C. J. P. Cave gave 
an account of the severe thunderstorm which occurred on the 
afternoon of March llth in the east of Hampshire and the 
west of Sussex. The storm was not of the line-squall type, 
but was of the type of summer thunderstorms with very little 
movement; and besides being severe the storm appeared to 
be very local. As a result of information supplied by 132 ob- 
servers, Mr. Cave has been able thoroughly to investigate the 
storm. Actual thunderstorms appear to have occurred in five 
patches, viz.:—{1) A small patch near Alresford ; (2) an area 
stretching from Privett in Hampshire nearly to Fernhurst in 
Sussex, with its centre near Liss; (3) an area north-east of 
Haslemere ; (4) a small patch north of Chilgrove; and (5) a 
patch near West Grinstead. Heavy rain occurred, especially 
in the Liss storm; nearly I}in. fell at Durford Farm between 
Rogate and Petersfield, and at Borden Wood north of Chit- 
hurst. Hail also occurred at several places. One of the 
peculiarities of the storm was the intense darkness that occurred 
near the centre, which was accompanied by black rain. The 
author believes this to be due to soot from London. He is also 
of opinion that the cause of the storm was the flowing of a cold 
current under a warmer one, as is the case with line-squalls. 
Mr. E. S. Bruce read a paper on ‘“‘ The Automatic Release of 
Self-recording Instruments from Ballons-Sondes.” When a 
balloon is sent up with a meteorograph attached, it is doubtful 
whether these will be recovered, for they may not be seen at all, 
or they may fall into the sea. In order to diminish the chance 
of the recording instruments being lost, Mr. Bruce has devised 
a simple apparatus called the ‘* Meteoparachute,” which brings 
down the meteorograph from the balloon at any moment the 
observer chooses to fix before he sends the balloon up. The 
Hon. Rollo Russell exhibited an interesting collection of lantern 
slides of photomicrographs of snow crystals made by Mr, 
W. A. Bentley, of Jericho, Vt., U.S.A. 





graving docks and a shipyard on the south side of the river 
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RAILWAY MATTERS. 


Tue Board of Trade Journal states that H.M. Consul 
at Vera Cruz reports that the use of petroleum as fuel is 
rapidly supplanting that of coal in all branches of com- 
merce ; all the railways having their termini in Vera Cruz 
have now had their locomotives adapted to the use of 
liquid fuel, with the result that the coal trade, the hand- 
ling of the cargoes of which gave employment to a large 
number of people, has practically ceased. Arrangements 
are now being made whereby in the near future it will be 
possible for oil-burning vessels to count on a constant 
supply of fuel, which will be available apparently at an 
economical figure judging by the prices ruling at present, 
and the figures at which contracts have been made. 





‘Tue Swiss budget for 1912, states the Hlectrical Review, 
contains an item for the introductton of electric working 
on the St. Gothard Railway. The works are to be taken 
in hand shortly, the first portion to be undertaken being 
the stretch between Erstfeld and Airolo, where the smoke 
difticulty is most felt. The cost of the electrification is 
estimated at 67,000,000f. Three new generating stations 
will be built, at Amsteg, Géschenen, and, the largest, near 
Plotta on the Rita Lake. Electric traction will ensure an 
appreciably quicker development of the traffic. It is 
also hoped to be able to reduce the working costs by 25 per 
cent. According to the experience gained on the electric 
line from Spiez to Frutigen it is likely that the working 
costs will be reduced to an even greater extent. 


THE scheme for tunnelling the Behring Straits, and thus 
linking up the railway systems of Siberia and North 
America, is again being revived, representatives of an 
American syndicate being present in Europe for the pur- 
pose According to an American contemporary the 
scheme involves the construction of a forty-mile tunnel 
beneath the Straits, and the building of new railways both 
in Siberia and North-West America to reach the approach 
stations on each side. This would enable passengers from 
avy European capital to travel to New York and the prin- 
cipal cities of the United States and Canada by train 
journey throughout. It is proposed to sink shafts from 
islands situated midway in the Behring Straits, thus 
enabling construction to be begun simultaneously from 
various points. These shafts would subsequently be 
employed for ventilating the tunnel. 


CoBURG, states a contemporary, is to have a new rail- 
way passenger station, which, including new lines, 
goods yards, &c., will cost almost £200,000. © Work has 
already commenced on the goods yards, and as soon as it 
is advanced enough the present passenger station will be 
razed. It is thought that the undertaking will be com- 
pleted by or before 1915. The branch railway line from 
Coburg to Lauscha, a distance of twenty-five miles, is 
being extended over the highest part of the Thuringian 
Mountains to Bock Wallendorf, where it will meet a short 
branch line running to Probstzella, situated on the main 
line from Munich to Berlin. Stations will be erected at 
Lichte, Ernstthal, and Neuhaus am Rennweg. A tunnel 
is now being bored through the Lauschenstein mountain. 
This line will run through the heart of the mountain 
* house industry ”’ district, and will be a great stimulator 
of trade, as it will supply an outlet for articles made by the 
house industry in all the small villages in the sparsely 
populated mountain districts. This house industry has 
yrown from year to year in spite of the lack of railway com- 
munication, and it is safe to predict that it will increase 
very much after the new railway is completed. 


AccorDING to the Railway Gazette there are at present 
something like 500 locomotives of the Mallet type in service 
on the different railways in the United States, Canada and 
Mexico. These include practically all the possible wheel 
arrangements and boiler designs, and, speaking in a general 
sense, they are working under similar conditions. While 
it is impossible to obtain in any considerable number of 
cases the cost in money of both the Mallets and the types 
they have replaced, it is possible to glean facts concerning 
the majority of the locomotives in service which permit 
fair conclusions to be drawn as to the relative value of 
different types. Mallet locomotives have in very many 
cases taken the place of 2-8-0 engines, and the investiga- 
tion has proved that the former haul from 21 per cent. to 
92 per cent. greater loads than the latter, and, in fact, that 
two of therm will do the work for which three ‘* Consolida- 
tions ” are ordinarily needed, and it is about on this ratio 
that the number of engines has been reduced on some lines. 
The mere reduction in the number of trains on the road, 
even though they be longer and heavier, introduces 
a very large saving from every standpoint, and one which 
it is difficult to estimate accurately. There is, of course, 
the reduction in wages of engine and train crews, and. as 
regards fuel consumption the Mallets show an average 
saving of 3 lb. per 100 ton-miles. 


EXPERIENCE with electric working on the New York, 
New Haven, and Hartford Railroad has now resulted in no 
less than seven kinds of locomotives being built. The ori- 
ginal type, states The Times, was evolved to meet the 
troublesome conditions of the company’s service into New 
York, where both alternating and direct currents are 
employed. For combined freight and passenger service 
there is a second type of locomotive, consisting of two sec- 
tions, each having two driven axles in a rigid wheel base 
and apony;truck. This is used for single-phase operation in 
the Hoosac tunnel. There are also two experimental types, 
one modified from the second type and the other equipped 
with side rods. Still another type is a group of switching 
locomotives solely for alternating current, while another 
type is intended for combined freight and heavy passenger 
service. Finally there is the new Colonial type designed 
particularly for fast, heavy passenger service. In all the 
company now possesses eighty-two locomotives of these 
seven types. The Colonial locomotives are particularly 
interesting on account of the use of three separate wheel 
bases, consisting of two four-wheel radial trucks and two 
pairs of rigid drivers in the centre. Each radial truck has 
a pair of driving wheels and a pair of small pilot wheels. 
“ach pair of drivers is provided with two motors perma- 
nently connected in series and having pinions geared to the 
same axle sleeve, by which several advantages in practice 
are obtained, including light construction and economy 
in the space required for the mechanism. 





NOTES AND MEMORANDA. 


THE Electrician refers to a 100-kilowatt heating installa- 
tion which is now in use at the Smith-Rice building, 
Twin Falls, Idaho. Three-phase current is used, and is 
brought into the building at a pressure of 2300 volts, 
where it is stepped down to 220 volts in a special trans- 
former chamber. From this chamber the current is 





distributed on single-phase circuits to 40 radiators, the | 
load being evenly distributed over the three phases. | 


The rate charged for this service works out at about 0-3d. 
per kilowatt hour. 


ACCORDING to a contemporary, not only is paper a suit- | 


able material for the manufacture of wheels for railway 
wagons, but it may be used for the construction of pneu- 
matic tires, possessing the strength of steel and the 
“elasticity ’’ of rubber. It is stated that the invention 
is that of an engineer, and that the tires consist of sheets 


of paper chemically prepared and compressed by the | 
The resultant tires are | 


application of great pressure. 
said to be absolutely noiseless, resistant to wet and oil, 
and cheaper than rubber tires. 


PREHEATING air for internal combustion engines was 
recently discussed in Le Génie Civil by A. Nougier. The 
author recommended passing the air over tubes in a pre- 
heater taking much the same form as a tubular boiler, the 
exhaust products from the engine cylinder passing in the 
reverse direction through the tubes. He claimed that it is 
possible to construct a heater capable of preheating the air 
to 175 deg. Fah. at no load without overheating the air at 
fullload. Such a heater for a 200 horse-power motor would 
be 23in. in diameter and contain 100 tubes about 40in. 
long. 

THE consumption of aluminium in the United States in 
1911, accordinggto the Iron Age, was 46,125,000 lb., the 
price in New York ranging from about 94d. to 11d. a pound. 


Bauxite ore, the present source for metallic aluminium, | 


is mined in Arkansas, Georgia, Alabama, and Tenessee, 
the output from these States combined amounting in 1911 
to 155,618 gross tons, valued at £150,129, an increase of 
about 5 per cent. in both quantity and value compared with 
the figures for 1910. The increase, though small, shows a 
healthful condition of the industries dependent on this ore 
for raw material, 


IN a recent paper entitled ‘Some Aspects of Diesel 
Engine Design,’ Mr. D. MeShannon points out that 


in an oil engine one cubic inch of oil for power purposes | 


is, on an average, equivalent to 5500 cubic inches of steam 
used in a steam engine. Hence the measuring and burn- 
ing arrangements must be made with great accuracy ; 
any slight variations from them might mean large varia- 
tions in power and efficiency of the machine. Experience 
has shown that only a few thousandths of an inch here and 
there makes the difference between a good running 
motor and complete failure. 


AN investigation of belting was recently reported in the 
Zeitschrift des Vereines Deutscher Ingenieure. 
showed, for example, that special link belts were superior 
to single and also to double leather belts for speeds up to 
about 65ft. per second, but that at speeds over 100ft. per 


second they cannot be used economically at all, the tension | 


brought about by centrifugal action becoming the prepon- 
derating influence beyond the 65ft. speed. The belts 
appear to be made of links of fibre with leather rims. 
Tests with leather belts showed that the limiting tension 
ratio between the tight and loose sides of a belt was 2 when 
the hair side travelled on the pulley, while it was 3 with the 
flesh side on the pulley. It was stated that the tension 
when the flesh side runs on the pulley is 12-51b per inch 
greater than the tension allowable with the belt running 
with the hair side in contact. Similarly the limiting speed 
with the hair side of the belt to the pulley was about 60 
per cent. of that with the flesh side toward the pulley. 


In the choice of a site for a carbide factory the chief 
factors which have to be considered are cheap supplies 
of raw materials, lime or limestone and coke or anthracite, 
and of power. Most of the large works have been estab- 
lished in places where a practically unlimited supply of 
water power is available, especially in Norway, where 
there are also large deposits of limestone. The limestone 
must be free from magnesia, and especially from phos- 
phorus compounds. Rather more than the_ theoretical 
amount of lime is used, viz., 2000 Ib. of lime to 1200 lb. 
of anthracite per ton of carbide. The manufacture is 
conducted in electric furnaces provided with two inclined 
electrodes capable of maintaining a temperature of about 
3038 deg. Cent. (5500 deg. Fah.). In a modern works 
a furnace takes about 1500 kilowatts, and produces 50 to 
60 tons of carbide per week. On a moderate scale the 
power consumption is estimated at about 1 electric horse- 
power per year per ton of carbide, but in very large instal- 
lations the power consumption is much lower. For 
example, at Odda more than 30,000 tons of carbide are 
produced per year by six turbo-alternators of about 
4000 horse-power each, and one of these serves as a 
stand-by. 


A RECENT invention of some interest to motorists 
is that of a material called ** Verre Souple”’ (flexible 
glass). 1t is said to be practically as transparent as glass, 
negligible in weight, and unbreakable. So far as its use 
for wind-screens, windows, &c., in motor cars is concerned, 
the only virtue of glass is its transparency. It is very 
heavy in itself, being necessarily made of thick plate, 
and, moreover, it requires very heavy fittings to support 
it and keep it rigid. Im addition to this drawback, it 
constitutes a source of danger in the event of breakage 
through a collision or other accident. Of course, there 
have been attempts to remedy or minimise this risk by 
wiring the glass, &c., but the processes are expensive, 
they add to the weight, and impair the transparency to an 
appreciable extent. Celluloid, which has also been tried for 
wind-screens, &c., is light enough for the purpose, but it 
is not perfectly transparent, and it is inflammable. Assum- 
ing therefore that the “* Verre Souple ” is all it is claimed to 
be, it should supplant both glass and celluloid for all the 
purposes for which these materials are at present used in 
connection with the motor car. It is reported in Aero- 
nautics that arrangements are being completed for its 
introduction to the English market at an early date. 


The tests | 


MISCELLANEA. 


THE automatic telephone system at Epsom came into 
operation on Saturday afternoon. Though this is the 
| first public experiment with the automatic telephone in 
| the British Isles, the occasion was marked by no ceremony, 
| and the only persons present at the Epsom Exchange when 
| the transfer from the old to the new system took place 
were a few of the officials. It is the Strowger automatic 
system, and is of American origin. Under it the meter 
does not record a charge against the person telephoning 
until the required subscriber has answered. The new 
system will shortly be used also at Caterham and for some 
Government departments. 


| For the purpose of regulating street traffic, a signal 
box has recently been erected at the entrance to the Rue 
Montmartre, Paris. This is provided with two white 
| and two red semaphores, the idea being to control vehicular 
traffic in the same way that railway traffic is controlled 
from a signal box. An agent or policeman acts as signal- 
man, and a bell is rung before changing the position of a 
semaphore. In practice the result of the experimental 
signal box has been an absolute fiasco, its only effect 
being, apparently, to make the traffic confusion worse 
confounded, drivers of vehicles stopping when they should 
have gone ahead and going ahead when they should have 
stopped. 

SomE interesting trials with wireless telegraphy on an 
aeroplane were recently carried out at Chartres, France. 
The system adopted is that invented by M. Rouzet, of 
the Société Radio-Electricité. The inventor himself went 
as a passenger on-the Savary biplane, and during a flight 
of about 80 miles, in the course of which the machine was 

| frequently at a distance of 30 miles from the aerodrome, 
wireless messages were successfully and clearly recorded 
at the receiving station on the ground. The apparatus 
weighs complete only 70 lb., yet it comprises a 110-volt 
alternator, driven by the engine of the aeroplane, a trans- 
| former which steps the voltage up to 30,000 volts, and a 
| condenser. The trials are considered to mark a great 
step in advance. 





' 

A MODEsT but useful Paris institution, less well known 
perhaps than it deserves to be, is the Machine Testing 
Station of the Ministry of Agriculture. Founded some 
twenty-eight years ago and lodged in some wooden build- 
ings on a piece of waste land in the Rue Jenner, allotted 
by the Paris Municipality, this institution has, under the 
direction of M. Max Ringelmann, periodically examined 
and reported on all kinds of agricultural and food-treating 
machinery. Up to December 31st, 1910, 545 machines 
had been reported upon, necessitating 14,900 tests. 
The expiration of the term for which the site was ceded, 
and the development of building operations in the more 
remote parts of Paris since the introduction of the tube 
railways, render the removal of the station probable. 


Ir is reported in the Commercial Motor that several big 
electric lighting companies are willing to supply current 
| for the charging of batteries of electric vehicles at 3d. per 

unit, and one important company will even supply current 
at $d. per unit. In America progressive lighting companies 
are erecting charging posts in the streets, to which any 
driver of an electric vehicle can connect his lorry during 
| the time of loading and unloading. This means that the 
| lorry need never be placed out of action during working 
hours through the battery being run out. When and if 
electrical engineers grasp the fact that there is a good 
market for current supply under these conditions, it can 
hardly be doubted that posts for the supply of current to 
van batteries would be erected in many parts of this 
country. . 

Ir is reported in The Times that the Survey Department 
of the Egyptian Government is to carry out an investiga- 
tion this year in connection with subsoil water, in order to 
determine (1) what conditions of subsoil water are favour- 
able to the growth of cotton, and (2) what are the existing 
conditions of subsoil water. In regard to the first part 
of the investigation, it is proposed to work on the land at 
Talbia, which will be divided into plots for the growth of 
the plant. The supply of subsoil water will be varied, 
the amounts will be recorded, and the results on the cotton 
plants will be noted. In carrying out the second part 
of the inquiry, the moisture content at different depths will 
be ascertained at regular intervals in localities where 
cotton is grown on large areas, and samples of the soil will 
be examined in a special laboratory in order to determine 
and register the moisture. It is hoped that a comparison 
of the results will demonstrate whether any remedial 
measures should be adopted generally, and, if so, their 
nature. 

THe simplification of machinery, states the Electrical 
Review, is proceeding to such an extent that skilled atten- 
tion is popularly supposed to be almost eradicated, and 
hence the domination of the  “ gardener-electrician ” 
type of individual in the case of small lighting installations 
is becoming painfully prevalent. It must not, however, 
be supposed that such individuals, even if they are desti- 
tute of a college education, are entirely deficient in the 
sense of originality, and it sometimes occurs that an oppor- 
tunity arises for the display of considerable ingenuity and 
resource. Gas and oil engines are usually supposed to 
be fairly simple to operate, but the following instance will 
show how, even in the most simple situations of life, 
there is an opportunity for going wrong :—In this case 
an oil engine of about 10 horse-power was employed 
to drive a small lighting dynamo, and as the lighting load 
only reached its maximum occasionally, the engine was 
usually under light load during most part of its useful 
and happy existence. The attendant, who fulfilled various 
functions, discovered that there was a certain amount of 
irregularity in governing the speed at light loads, and, 
instead of searching for the true cause of the trouble, 
he conceived the happy idea of equalising the load on the 
engine throughout its run. This simply consisted of 
arranging a thick plank in the form of a brake on the fly- 
wheel in order to take up about 8 horse-power, and, 
needless to say, the arrangement was quite effective 
in keeping the speed of the engine within reasonable limits, 
The idea is recommended to those engineers in our midst 
who are wrestling with governing problems upon fluctuat- 
ing loads, as bemg one which might with very great 
| advantage be—avoided. 
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TO CORRESPONDENTS. 


owt is order to avoid trouble and confusion we find it necessary to inform 
that letters of addressed to the public, and 
pes for insertion in this column, must in all ca. nied 


ses be accompan: 

4 a large envelope legibly directed by the writer to himself, and stam; 

n order that answers received by us may be forwarded to their destina- 

tion, No notice can be taken of communications which do not comply 
with these instructions. 

4% All letters intended for insertion in Tux ENGINEER, or contavning 
questions, should be accompanied by the name and address of the writer, 
not ily for , but as a vroof of good faith. No notice 
whatever can n be taken of anonymous communications, 

sar = We cannot undertake to return ay teens or manuscripts ; we must, 
therefore, request correspondents to keep copies. 











DEATHS. 


On the 21st inst., at as College-crescent, suddenly, CHevaLirr 
EpOARDO DE MARTINO, aged 7: 


On the 16th May, at 56, Be ecwcetb terrace, 8.W , Major-General 
Festine, C.B., F.R.S., late R.E., formerly Director of the Science Museum, 
South Kensington. 








MEETINGS NEXT WEEK. 


(See ‘* Forthcoming Engagements,” page 554.) 
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Nationalisation Again. 


Time will be well spent reading the report of the 
conversation the Parliamentary Committee of 
the Trades Union Congress had with Mr. Asquith and 
Mr. Buxton on Monday last. The subject was the 
nationalisation of railways. The result will give 
neither anxiety nor relief to the Panglosses of our 
railway system ; they will rest no more easily in their 
beds in consequence of it, nor, on the other hand, 
eat their dinners one penny the worse. It will not 
| affect them. A railway system worth over thirteen 
hundred millions of pounds is not lightly to be brought 
to the ground, and it will take many deputations 
and many, many weary parliamentary days before 
any attack on the present ownership of railways 
need be regarded seriously. 

But deputations such as this are the water 
dropping upon the wooden wedge which swells 
and bursts the rock, and they must be watched 
with care. And who looks will observe a curious 
fact. He will note that it is not a great body of 
| traders, not a vast combination of Chambers of 
| Commerce, not a deputation representing the mil- 

lions who travel by rail, nor a sub-committee of the 
| Stock Kxchange that is demanding nationalisation. 
|The men who are urging the Government to buy the 
| railways have, as a whole, no more interest in them 





‘than any person we might pick out casually 
| at a demonstration in Trafalgar-square. Why, then, 


| are they so anxious? In criminology it is the estab- 
lished practice, born of long experience, to search 
for motives. If one can be found, then it lends 
colour to the evidence; it is the hub round which 
the evidence revolves. Lacking motive the evidence 
is weak and colourless, for why should sane men com- 
mit crimes with no object ? When, then, the Parlia- 
mentary Committee of the Trades Union Congress 
proposes to despatch the private ownership of rail- 
ways, we must suppose that it has some ulterior 
object. It may be neo-Fabian Socialism, it may be 
Karl Marxian Socialism, or simply “ rantin’, tantin’, 
tearin’ ”” Hyde Park Socialism. We do not believe it 
is inspired by even so much altruism as is to be found 
in those doctrines. We fancy that the trades union- 
ists are out for trades unionists and for nobody else. 
The whys and the wherefores of nationalisation 
have no more interest for them than the financial 
gymnastics which must precede the realisation of 
their policy. They came forward, it would appear, 
with little knowledge; they, for their own ends, 
wanted nationalisation. They looked to the Govern- 
ment which could make out a good case from such 
barren material as Home Rule and Welsh Disestab- 
lishment to do for them what they wanted. “If 
they (the Government) were to tackle the question 


of railway nationalisation in the same way, they 
could make out a good case for that too.” This 


from Mr. W. Thorne, and from Mr. Walkden, who is 
secretary to the Railway Clerks’ Association, “ The 
railway workers felt that they would be safer with 
and would get better treatment from the State.” We 
can imagine how “ better treatment’? would be asked 
for. The unions would not'be found unreasonable—we 
have Mr. Walkden’s word for it—* if they had Select 
Committees of the House of Commons to thrash out 








their troubles” for them. He gave a portentous hint 
of the methods which would be followed which must 
have impressed his hearers. ‘“‘ The Government,” 
he said,“ was by no means so popular as it used to be ;” 
let it take that to heart, and if it wanted to 
avoid trouble “ nationalise the whole thing.” There 
is something transcendent in that phrase “ Nationalise 
the whole thing!’ It is worth remembering. Mr. 
Walkden was followed by Mr. Williams, who was as 
clear as could be that to him and the men he repre- 
sents nationalisation was only another way of spelling 
“less work and more wages.” The railway unions 
hoped to get more than they did by the strike. He 
admitted they had got a good deal, but then the 
companies were no worse off than before, and that 
spoilt all. It was no good the men winning if the 
railways did not lose. Mr. Williams did not say 
this in as many words, but he clearly regarded it 
as a grievance that the companies, by strict economies, 
by understandings between themselves and so on, had 
been able to maintain their profits. On the whole, 
the workers were convinced “ that there was no sal- 
vation short of nationalisation. . . . Whether 
nationalisation were an ethical proposal or not, 
something must be done.”” We hope Mr. Williams 
really did say “ethical.” and that he is not mis- 
reported, for whether he himself feels it or not, 
this view unquestionably represents accurately the 
feeling of the troublesome party amongst trades 
unionists at the present day. We can imagine them 
saying the tearing up of agreements may not be 
‘‘ ethical,” but something must be done; stoning 
a policeman, besetting a man’s wife and children 
may not be “ ethical,” but what would you have ? 
Something must be done. 

We have insisted on this point of view with a single 
object. Legitimate trades unionism has always had, 
and will always have, our sympathy, but when trades 
unions propose to nationalise the railways of this 
country with the single object of gaining their own 
ends, and with no regard to ethics or economics, 
they are wholly outside the pale of sympathy. They 
are well aware that nationalisation must cost the 
country hundreds of millions of pounds; they mean 
of that sum to pay not a brass farthing, and they 
intend when the railways are in their power to force 
improved conditions out of them. With that sort 
of behaviour no honest man can have any dealings. 
Nationalisation is a serious social and economic 
problem, and we are prepared to discuss it on those 
grounds. But when it is deliberately brought for- 
ward for the benefit of a single group of workers, 
who show their real ignorance of the tremendous 
questions involved, the correct attitude is to refuse 
to discuss it at all. When it comes to the crux, the 
trades unionists will find that such a flippant and 
selfish view has not, and never will, have the public 
support. It has been wisely and wittily said of 
railway nationalisation that there are four classes 
of people interested. First, the shareholders ; they 
may be bought out at fifteen years’ purchase of the 
rate of interest for the preceding three years ; they 
won't mind. Secondly, the directors; they will be 
well compensated, and they won't mind. Thirdly, 
the workmen ; they propose to force the Government 
to give them less work and more pay, and they won’t 
mind. And, lastly, the public; they will have to 
pay the bill, and they will mind. It is well that 
Mr. Williams, Mr. Thorne, and Mr. Walkden should 
remember that democratic government does not mean, 
as they think, rule by the working- classes, but rule by 
all classes. The public will not be exploited for the 
benefit of the railway workers. 


The Light Railways of Belgium. 


Some time during the year 1910 Colonel Yorke, of 
the Board of Trade, visited Belgium to inquire into 
the construction and working of the light railways 
(les chemins de fer vicinaux) of that country. For 
some reason or other the report he made after his 
visit was not published until the 30th ultimo, although, 
judging by certain footnotes inserted to bring it up 
to date, it was apparently written on his return. Why 
it has been published at this moment we cannot con- 
jecture. At first thought it might be assumed that 
it was to assist the passage of the Light Railways Bill, 
but there is nothing in Colonel Yorke’s report that 
bears on the points that are being legislated upon—in 
a fashion—at the present moment. As a matter of 
fact, this report is more an apologia for, or, perhaps we 
had better say, a defence of the Board of Trade 
against the charges frequently urged that that body 
by its requirements has prevented the construction 
of light railways at such a rate per mile as to have a 
chance of being financially successful. Colonel 
Yorke relates very fully how the light railways of 
Belgium are promoted, sanctioned, financially assisted, 
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constructed and worked, and he then proceeds to show 
how:far these conditions can and cannot be applied to 
similar railways in this country. The report is very 
valuable, and it is a pity that it did not appear at the 
time it was written, as the light so clearly thrown on 
the conditions found in Belgium and the comparison 
with our own situation might have had some effect 
on the Bill now being considered. But, we repeat, 
there is no connection between the report and the 
Bill, and as the former saw the light of day simul- 
taneously with the publication of the fifteenth annual 
report of the Light Railway Commissioners, it would 
appear as though Colonel Yorke’s communication was 
only a supplement thereto. The document consists 
cf nearly sixteen sheets, foolscap size, of printed 
matter, and it is therefore impossible for us to deal 
with it at length, but it is on sale for the modest 
sum of two pence, and those who are interested 
will obtain it. 1s official number is Cd. 6158. 

There are some points to which, however, we 
must draw attention. As in the case of the 
London County Council with the electrification of 
its lines where the best paying were altered first, so 
the light railways that would bring the most traffic 
were built first ; later lines have not been so profitable. 
This is reflected in the rates of dividend paid. In 
1901 the average rate was 3.41 per cent., but year 
by year this fell until in 1908 it was 3.01 per 
cent., and in 1909 2.80 per cent. But the 
construction of less profitable lines is not the only 
cause for this reduction. The cost of building the 
lines has risen owing to the increase in the price of 
land, materials and labour, and the higher demands 
of the public authorities in connection with the use 
of the public roads. The State also prohibits 
the crossing of main lines of railway on the level by 
light railways. Another noteworthy point is that 
only 1.5 per cent. of the amount invested in these 
railways has been furnished by the public. The 
State has found 42 per cent., and the provinces and 
communes the remainder in about equal proportions. 
Colonel Yorke says that this fact is usually lost sight 
of by critics in this country, and that it is the 
more remarkable seeing that light railways play 
such an important part in the development of the 
country. The report then shows how protracted 
and elaborate is the procedure necessary to get a 
light railway sanctioned and then gives some 
of the engineering details. 
latter is that the tendency is no longer to carry the 
lines along the public roads, but to construct them 
on land specially acquired. Better gradients are 


One item among the | 


where there is no speed restriction and the next | cumstance that in point of practical fact it is impos. 
on a light railway where a strict speed limit is in force. | sible to prove that the percentage of steam 
Full-sized goods trucks on the roads and streets | initially condensed in a compound is less than it is jn 
would be a nuisance. Not only would the ordinary | a simple cylinder engine. It will be seen that the 
traffic be seriously hampered, but the beauties and | first thing to be kept in mind is the power of extremely 
attractions of the roads in rural districts would be | rapid reversal ; and this is, of course, much more 
completely destroyed, and loud protests would be | easily had with simple than with compound engines, 
raised by local authorities and all classes of the com- | What, then, shall be done with the exhaust steam ¢ 
munity. The absence of fencing, which is a marked | Mr. Hall suggests that it should be utilised in a 
feature of the Belgian light railways, presents a great | turbine, not for helping the rolling mill engine, but 
difficulty in England. Under the conditions likely | for satisfying any one of the numberless demands 
to prevail here it seems to Colonel Yorke | for power always existing in an ironworks. 
that a complete exemption from the obligation to| Thus we come by degrees to Mr. Hall’s scheme 
fence cannot be expected. But if the State or public | for a rolling mill power plant, five non-condensing 
authorities find the capital for building a railway | engines driving on one crank shaft, and taking half 
it might be possible to make some sort of bargain | the power out of 120 Ib. steam, the engines exhausting 
with the landowners with regard to fencing. into a turbine which utilises the remainder 
The crux of the whole question lies in the matter | of the available energy in the steam. The objection 
of finance. It is, of course, possible for the Belgian | which will first be urged is the increased cost. But 
example to be followed, and for the State and local | Mr. Hall shows that “ the first cost of five engines 
authorities to guarantee a dividend. But British | with cylinders 36in. diameter by 3ft. stroke would 
railway companies would protest against this on the | not be more than about three-fourths of that of three 
ground of competition. Theoretically this should | engines having cylinders 48in. diameter by 5ft. stroke. 
not arise, as light railways should be feeders and not | The cost of the spare parts to be kept in stock in 
competitors. There are, however, several situations | case of a breakdown would also be reduced by about 
where a State-aided light railway might affect the | one-half; and if the five sections of the crank shaft 
conditions of two competing companies, and the | were made all precisely alike, as could be easily 
State would, as a consequence, be accused of assist- | arranged, only one-fifth of a crank shaft would be 
ing one of these companies at the expense of the other. | needed to ensure immunity against having to wait 
Colonel Yorke concludes his report by observing | whilea new crank shaft was being made to replace a 
that the light railway question is not so simple as| broken one. Indeed, there would probably be very 
some people seem to think. He proceeds to remind | little difficulty in running with four cylinders 
us that the requirements of the Board of Trade as| only for some considerable period if desired.” 
to new railways do not apply to light railways. | All this carries us back to the late Thomas Mudd, 
The requirements of these, unless they are built | whose name is still one to conjure with in the Hartle- 
as tramways, are very few, and are contained in a| pools, and his five-crank marine engine. It seems 
schedule attached to the Order. They are very simple | strange that as good, or even a bettercasecan be made 
ber relate to the permanent way, working, and sig- | out for a reversing mill engine than for a marine 
/nalling. From an inspection of one of these Orders | engine, the resistance to be overcome by which 
| we cannot but conclude that it is unfair to attribute | is almost as regular, save under exceptional circum- 
|the failure of light railways to the extravagant de-| stances of storm and sea, as are those obtaining in 
| mands of the Board of Trade. The cause will be | a cotton mill. 
| 
| 
| 
| 
} 
| 














found nearer home. In his evidence before the Vice-| It will be seen that little information was supplied 
regal Commission on Irish Railways Colonel Yorke | by the discussion, which tended, as usual, to run 
said that it was extremely desirable in the case of | into side issues. Curiously enough, although Mr. 
light railways that the Board of Trade should be | Hall’s proposals mean the revolutionising in many 
consulted before the work was put in hand. In the important respects of rolling mill practice, it does 
matter of signalling, for instance, if the driver could | not appear to have raised violent opposition among 
see the home signal a quarter of a mile away there | his hearers. On the contrary, they were all quite 
|was no need for a distant signal. Starting signals willing that his schemes should have a fair hearing. 
are not called for. In conclusion, as throwing a/ Although they deal ostensibly with reversing engines 
| curious light on this point, we would add only, they really begin at the very root of things. 








|It is not easy to imagine anything more different 


thus obtained, and certain inconveniences and dangers | that we know of a case where the promoters of a light 
are removed, but the cost of construction is increased. | tailway had complied with all the conditions laid down 
The last item to which we feel we must draw atten- | by the Board of Trade, and the line was ready for 
tion is that while these lines are built by the National | opening, but the trunk railway company that was to 
Society—La Société Nationale des chemins de fer | work the line would not take it over, as it did not 


victnauz—and that the main lines belong to and are 
worked by the State. The working of the light railways 
is handed over to private companies. This was, 
in part, done because these companies are formed 
of persons living in the district whose interest it is 
to create traffic and to study the public convenience. 
Colonel Yorke then proceeds to consider whether 
the Belgian system could be introduced into England, 
and he at once says that if there were any demand 
on the part of the public in this country for railways 
similar in all respects as regards construction, mode 
of working, gauge, speed, &c., to the chemins de 
fer vicinaux of Belgium, there does not appear to 
by any reason why the Board of Trade should object. 
These Belgian railways, whether worked by steam 
or electricity, are for all practical purposes nothing 
more than tramways, and are worked as such. If 
a speed of eighteen miles an hour—which is the speed 
in Belgium—would satisfy the British public there 
is no doubt that the Board of Trade would dispense 
with its usual requirements as to safety appliances, 
signals, fences, gates, &c., as all these are contingent 
chiefly, if not entirely, on the speed. Another 
principal condition would be a strict time schedule 
for the trains, only to be departed from by 
orders from headquarters, which would meet 
the Board of Trade requirements as to maintain- 
an adequate interval of space between follow- 


ing 
to] 
ing trains, and in the case of junctions, between 


crossing and converging trains. This mode of work- 
ing lacks elasticity, and often causes delays, but the 
telephone would assist, and with a light railway 
delays are of minor importance. Were this done 
and the telephone everywhere installed, the speed 
might be twenty and perhaps twenty-five miles 
an hour. The narrow gauge would have to be 


adopted. This is desirable, if for no other 
reason, because it marks the distinction between 
a main line and a light railway. The men, 


engines, &c., would be kept to one or the other 
class of work, as it is not desirable that, say, 


| consider the signalling sufficient. 


'than the old-fashioned beam condensing engine, 
working an “idle fly-wheel” train, with 25 lb. 
steam pressure, a single-cylinder and clutch revers- 
jing gear, and a five-cylinder engine combined 
with a turbine and working with a boiler pressure 


| of 200 Ib. and superheat. No doubt he can make out 
la good case—in theory, indeed, a most excellent case. 
| But it must be remembered that more than one in- 
| stance may be cited where the use of gas has proved 
THE paper read before the Iron and Steel Institute | very disappointing for raising and superheating steam 
on Friday week deserves very careful perusal. It accen- | of high pressure. Unfortunately, it has not been 
tuates the point so often lost to sight, namely, | deemed advisable to make these facts public. and 
that when we come to consider how best to use steam | much of the trouble has been got over; but it is admis- 
economically it will be found that for the practical | sible to state that the difficulty has been in the main 
man circumstances alter cases to a degree that the | due to lack of concidence in supply and demand- 
theoretical man usually forgets. Mr. Hall starts | a condition which no amount of theory will provide 
by telling us something of these conditions as they | for. We may, then, consider Mr. Hall’s proposals 
affect rolling mills; and we can easily agree with him | under two heads—one theoretical and one practical. 
that a large reversing mill engine * has to perform | That most important is the latter, and it can only be 
the most severe duty demanded of any engine.” As/ handled further with profit when more data have 
the full text of the paper, which is not long, will| been provided. Who will give the pecuniary results 
be found elsewhere in our pages, we shall not repro- | of six months’ working on a big reversing mill engine 
duce here a statement of the nature of their duty in | of the present day, so that it can be compared with 
detail. To any engineer who sees a big rolling mill | that of a rolling mill of the past? We might begin 
engine at work for the first time it may be said that the | with the data supplied by the late W. Truran, giving 
sight and the sound will be found almost terrifying. | the best practice in 1862, or just half a century ago. 
It was, however, those of the old-fashioned clutch | and note for each succeeding ten years what have been 
reversing mill with an “idle” fly-wheel revolving | the improvements introduced, and what the pecuniary 
at a rate which is apparently not far from that at | results they have conferred. The information exists 


Rolling Mill Engines. 





which it must fly to pieces that were most striking. 
When the engine is reversed we have no longer the 


beyond any question, but it is certainly not in a 
universally available form, being either regarded 


shattering crash of the huge clutch claws coming into | as very private property or else diffused or scattered 


| 
| 


contact. Mr. Hall sets himself to consider whether 
it is or is not worth while to make a reversing rolling | 
mill engine condensing or not. Now, the first steam 
engines used in rolling mills had of necessity to be 
fitted with condensers. They were beam engines, 
usually by James Watt and Co. The vacuum could 
not be dispensed with because the boiler pressures 
were so low. Twenty-five pounds was considered 
high, and 40 lb. was exceptional, not thirty years ago. | 
Mr. Hall, however, makes out a very good case for | 
this non-condensing reversing engine, although he | 
gets on very unstable ground in some places. He | 
accepts the “ missing quantity ” theory in its crudest 





a driver should be running one day on a main line 


form without any hesitation, overlooking the cir- 


to a degree which renders it next to useless to a busy 
man. Enough is known, however, to enable us to 
say that Mr. Hall’s scheme is so full of promise that 
we think the day is not far distant when the reversing 
mill plant will use high-pressure steam; have a 
turbine to utilise its exhaust,and have at least three 
cylinders working non-compound. As to whether 
the steam will be superheated there are not data 
enough available to enable a useful opinion to be 
pronounced. The conditions are extremely unstable 
as far as temperature is concerned. But this is no 
more than may be said of all the conditions, as 
pointed out in the first sentences of Mr. Hall’s 


paper. 
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FUTURE SUPPLIES OF WATER FOR LONDON. 


‘a Metropolitan Water Board (New Works) Act, 
1911, though it suffered considerable mutilation in its 
passage through Parliament, gave the Board powers 
for constructing three additional storage reservoirs, 
namely, Reservoir No. 5 at Stanwell, on land lying 
ediately to the west of the existing Staines reser- 
voirs, and Reservoirs Nos. 6 and 7, on land at Little- 
ton. {It was not intended to proceed with the con- 
struction of all these three reservoirs at once, but only 
to build one of them at an early date, the others 
following as and when required. 

The Works and Stores Committee of the Board 
has just reported on ascheme which has been evolved 
for increasing the supply of water in the area north 
of the Thames. It was a difficult matter to arrive, 
in the first place, at the amount of storage which 
should be provided for future needs. The unexpected 
results of the Census had shown that the works neces- 
sary would not have to be of the magnitude originally 
anticipated. It was realised, however, that the 
Census only gave a night population and did not in- 
clude those persons who reside beyond the limits of 
supply, but are engaged in business within them, and 
therefore have to be supplied with water by day. It 
was considered therefore that it would be safest to 
base calculations on the actual increase which has 
taken place in the daily quantity of water supplied, 
especially during the summer months, during the last 
thirty years. The following table gives the daily 
average supply for the years 1881, 1891, 1901, and 
1911 respectively, together with the daily averages 
during June, July, August, and September of those 


jm 








years : 
Daily average supply in 
Year, Daily average supply. June, July, August, 
and September. 

JSS] ; 143-8 million gallons 161-7 million gallons 
1891 2. 175-4 189-6 nA 
1901 215-1 236-3 
1911 239.9 269-7 = 


It will be seen that in the ten years between 1901 
and 1911 the daily average requirements increased by 
24-8 million gallons, and that in the summer months 
the average increase was as much as 33-4 million 
gallons daily. The average daily supply during the 
week ending July 28th, 1911, exceeded 300 million 
gallons. If the calculation for the storage which will 
be required in 1927 were to be based upon the actual 
increase in the consumption during the summer 
months of 1911 as compared with 1901, and upon con- 
ditions of flow in the Thames similar to those in 1899, 
the approximate volume of reservoir accommodation 
required in the Thames Valley would be between 
14,600 and 15,000 million gallons. The present 
storage capacity is about 7000 million gallons. 

In addition to having to supply water in its own 
area the Board is also under obligations to supply 
other towns and districts if required to do so. Thus, 
Croydon can call upon it for an amount not exceeding 
500 million gallons in one year ; Richmond can have 
150 million gallons a year, or more by agreement ; 
Barnet has 100,000 gallons a day ; Romford Urban 
District, Barking Town and Ilford can in case of 
necessity claim to be supplied, and the same applies to 
Cheshunt and Ware—in fact, the first-named had 
nearly 17 million gallons in 1910-11; Hoddesdon 
nay some day demand water from the Board, and so 
may @ good many other rural districts. 
the report remarks, the Board is placed by statute in 
the position of “standby” to adjacent districts. 
In the cases of some of these there is, perhaps, but 
little likelihood of any call being made on the Board— 
at any rate, without adequate warning. Yet the 
Board cannot count on this, and must provide for all 

cmergencies, 

The matter is rendered all the more involved by 
the possibility that dwellings within the area of supply, 
which have become vacant through the emigration of 
their inhabitants to districts outside the area, may be 
re-occupied. Their late tenants have gone further out 
because of the increase in the facilities for locomotion, 
but the contingency of their coming back again has 
to be faced. The question of new buildings has also 
to be taken into consideration. There has of recent 
years been a depression in the building trade. For 
example, whereas in 1899 27,000 new houses were 
erected in Greater London, the new houses built 
during 1910 only numbered less than 12,000. A 
possible revival in this direction has to be calculated 
on. 

There has also to be taken into account the fact that, 
though at the present time numbers of people are 
using water from specially sunk wells, so as to avoid 
the payment of water rates, these people have the 
right todemand supplies from the Board at any time. 

It will be seen, therefore, that the question of 
exactly what amount of storage should be provided 
1s exceedingly complicated. There is no doubt, 
however, of the necessity for increased reservoir 
capacity, and accordingly the Works and Stores 
Committee has formulated the plans, which we 
shall now proceed to discuss. It has, first of all, 
decided that the best course to pursue is to commence 
the construction of one of the Littleton reservoirs at 


In fact, as | being approximate and only to be taken as a rough 





No. 5 at Stanwell should be the first of the three new 
reservoirs to be built, but this course has been ren- 
dered unadvisable by reason of the Thames Conser- 
vancy Act of 1911. This reservoir would have to,be 
filled from an extension of the existing Staines, Aque- 
duct, the intake of which is just above Bell Weir and 
therefore above Penton Hook. The Act just referred 
to provides that unless the flow over Penton Hook 
Weir is more than 285 million gallons per day, no 
water can be abstracted above that weir, and, further, 
that in no case is the flow to be so reduced that less 
than 285 million gallons a day flow over the weir. It is 
pointed out in the report that there have been periods 
of eighty and seventy-four days respectively in two 
consecutive years when this limit would have entirely 
prevented the abstraction of water. In a year of 
small flow, such, for example, as the year 1899, there 
might be seventeen weeks during which water might 
not be taken above Penton Hook. 

There are not the same restrictions regarding the 
Littleton reservoirs. They will be fed from an intake 
below Penton Hook Weir, and as long as the differ- 
ence between the amount of water coming over that 
weir and the quantity of water extracted is in excess 
of 150 million gallons a day, the Board may appar- 
ently take as much water as it wishes. It will be 
seen, at any rate, that supposing only 285 million 
gallons a day were flowing over the weir, 135 million 
gallons could still be abstracted below the weir when 
to take any from above it is prohibited. |The choice 
of the Committee cannot therefore be wondered at. 

The two Littleton reservoirs will together contain 
about 7000 million gallons of water. It is proposed 
that the land on which they are both to be built should 
be acquired at once, but that only Reservoir No. 7, 
which will have a capacity of about 3500 gallons, 
should be begun in the immediate future, the com- 
mencement on Reservoir No. 6 being postponed for 
two years. The levels of both these reservoirs are 
to be such as will enable the water contained in them 
to gravitate into the existing Staines Aqueduct, by 
which it would be conveyed to the Board’s present 
station at Kempton Park. Here filter beds of a total 
area of about 40 acres would ultimately be con- 
structed to provide for existing requirements and to 
replace [filters at Kew Bridge. New ,pumping 
machinery for distribution purposes would be laid 
down near these new filter beds. Pumping plant 
would also be needed for lifting Thames water into 
the new reservoirs. Not till after the completion of 
the two reservoirs at Littleton is it proposed that that 
at Stanwell should be started upon. 

These reservoirs are for the supply of the Board’s 
area north of the river. The additional water 
obtained from them is to be conveyed northwards 
from Kempton Park in the following manner. The 
New River Company, before the creation of the Water 
Board, had obtained land and easements for the laying 
of pumping mains from Kempton Park to Cricklewood. 
In this pipe track a 42in. main is already laid and in 
use. The land is, however, of sufficient width to 
accommodate an additional main, and it is pro- 
posed to lay a main about 57in. in diameter. This is 
intended not only to carry the additional water re- 
| quired for immediate use, but to safeguard the supply 
through the existing 42in. main. It would be about 
15 miles in length, and would run from Kempton Park 
to Shoot-up Hill, with connections to a proposed new 
high-level service reservoir and with Cricklewood, 
Willesden and Ealing. 
| The Committee, while carefully safeguarding itself 

by saying that the estimate is only to be regarded as 














guide, estimates that the cost of the first section, 


including the first reservoir at Littleton, the 
various adjuncts we have outlined and _ other 
works, will be £1,646,400; similarly, the second 


reservoir at Littleton with its accompanying works is 
to cost £635,000, and the reservoir at Stanwell with 
its accompanying works £950,500. For mains and 
connections there will be necessary an estimated out- 
lay of £250,000. Altogether, therefore, the rough esti- 
mated cost of the proposed works for providing this 
additional supply of water for the north of the Thames 
is £3,481,400, and it is thought that this sum will pro- 
vide as much water as is likely to be required up to the 
year 1932—that is to say, for another twenty years. 

There are also proposals in hand for improving and 
safeguarding the supply on the south of the Thames. 
The works involved are said to be not nearly so exten- 
sive as those deemed necessary for the northern dis- 
trict. As far as can be seen their cost is not to exceed 
£350,000. It will be seen, however, that with the 
two sets of proposals an estimated expenditure of 
nearly £3,850,000 is contemplated. 
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Diesel Engines for Land and Marine Work. By A. P. 


Chalkley. With an introductory chapter by 
Dr. Rudolf Diesel. London: Constable and Co., 
Limited. 1912. 


THouGH the author of this work is not quite correct 
in stating in his preface that no book has hitherto 
been published dealing solely with the Diesel engine, 
we admit the need for a great deal more literature 
on a subject which is of such daily increasing import- 


expressed by him for including some purely elementary 
matter at the, present moment, so as to get a larger 
circle of readers interested, though we think that this 
elementary part might well have been confined to 
pure Diesel matter, and not extended to include such 
things as engine foundations, text-book extracts, and 
other matters of ordinary engineering knowledge. 

There is, we are afraid, nothing original in the book, 
which largely consists of a more or less catalogue 
description of some, but by no means all, of the 
different makes of Diesel engines, accompanied by 
good drawings showing the practice in several 
works with regard to such details as valves, fuel 
pumps, air compressors, &c. It is probably rather 
too early yet to hope for a book which shall be of 
practical use to the designer, and give away what 
are at present jealously guarded secrets, and it 
would be unfair to blame the author if no dimen- 
sions, proportions, or formule of this nature are 
given, but the result is that the book must be placed 
in the category of works for use by those who wish to 
acquire a general and somewhat theoretical knowledge 
of the subject, and less for those who wish to build 
engines. 

One chapter deals well with the advantages of 
the Diesel engine for marine work, and, though we 
cannot quite agree with some of the figures the author 
quotes, the general result of his conclusions is sound. 
There are, too, some interesting tables giving test 
results from Diesel engines, though we notice that 
in one engine tested the mean effective pressure varies 
from 82-9 Ib. in one cylinder to 110 Ib. in the third, 
so that the engine can hardly be expected to have 
fbeen giving the best results at the time, and on the 
low-power trial the mechanical efficiency is given 
as only 19 per cent., while in another series of tests 
this is shown to vary between 76-2 and 83-3 per 
cent. from about half to full load. A good deal of 
useful information as to fuel consumption, tempera- 
ture of exhaust gases, &c., may nevertheless be 
gathered from the tables. 

We do not quite see why seven pages are given 
up to the discussion of air compressors in one part 
of the book, while sixty pages further on the matter 
is again raised, when nearly two pages are occupied 
by illustrations of steam-driven compressors. There 
are other places in which similar repetition might 
have been avoided without detracting from the value 
of the book. There are, too, sundry other points 
which we feel compelled to criticise. For instance 
on page 139 the author gives figures with a view to 
proving the very slight variation in fuel consumption 
at varying loads, the figures being 0-493 Ib. per brake 
horse-power per hour at quarter-load and 0-473 lb. 
at full load, while on page 108, to prove the same 
point, he gives the variations as 0-72 lb. per brake 
horse-power per hour at quarter-load and 0-44 Ib. at 
full load, a very great discrepancy, the latter figures 
showing no improvement on steam. The proof- 
reading is not beyond reproach. The most serious 
case, which, at any rate, we attribute to proof-reading, 
is on page 54, where, in describing a diagram of valve 
settings, what should be the “top” dead centre 
reads ‘the ‘‘ bottom” dead centre, and vice versa ; 
the arrows, too, in the diagram, if they are meant 
to indicate the direction of rotation, are wrong. 

A valuable part of the book is the introduction 
by Dr. Diesel himself, in which is given a very com- 
prehensive survey of the different classes of fuel 
available, or which may be made available, for use 
in Diesel engines. In dealing particularly with England 
as a coal-producing country, Dr. Diesel points out 
the advantage of reducing coal to coke, since many 
of the by-products are suitable for fuel for Diesel 
engines, and in connection with the Colonies he shows 
how, by the, construction of pipe lines, the cost of 
transport ofgfuel to the interior could be reduced 
below that of coal. 

Though, as we say, there is nothing that is very 
original in this book, except the introduction, we 
welcome it as a collection of useful information 
from which a good idea of the principles, construction, 
and raison d’étre of the Diesel engine can be obtained. 
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A RAILWAY IN TRIPOLI. 
(By our own Italian Correspondent.) 

THE occupation of the Tripoletaine by Italy has 
been followed by an unusually active 
in the commodity known as good advice; but the 
supply has been more than ever in excess of the 
demand, and the rejection of colossal consignments 


movement | 


| Italian occupation, by anyone who chooses to visit | 
| Tripoli, not only in the administration of justice, 
| in the educational department and in the creation of 
| a system of hygiene, but in the great modern works 
| of construction wherewith the once neglected vilayet 


| is already being endowed. And two of these stand out 


|in special prominence, the practical commencement 
of the scheme for the new harbour and the opening 
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Fig. 1 
bearing various foreign trademarks must surely 
have produced a glut in the world’s market. The | 
tone of these criticisms was at first moral; it is now 


tending towards the ironical. An immediate advance | 
into the interior is presupposed to be a necessity, | 
and this country is hooted at for her slowness ; and | 
yet, like Gallio, she ** cares for none of these things,” 
and keeps imperturbed on her way for sundry and | 


—MAP SHOWING RAILWAY LINES ROUND 


| and ramify, 


Swain Sc 


TRIPOLI 


to traffic of the first two branches of the railway, 
the nucleus of a system whose veins will soon extend 
to bring blood to the heart of the young 
colony. 

The taking of Ain-Zara, situated 12 kiloms. from 
Tripoli, to the south of the oasis, and headquarters 


| of the Turkish army during the first six weeks of the 


war, necessitated the securing of communications 


the arrangements for the housing of the employés 
had been pushed forward, and enabled a squadron 
of 150 men to land on January 17th under the direc. 
tion of Ing. Cavenago and Ing. Oro, director and sub. 
director of the new enterprise. 

A change now occurred in the project, and, as the 
rails had not yet been sent out, it was decided to 
substitute for them the full-weight pattern and to 
| use broad-gauge sleepers with a 95 cm. gauge, a system 
which was also employed later for the Gargaresch 
branch on the west, which at present serves for the 
transport of stone from the quarries to the new break- 
water, but which represents the beginning of the fine 
to Tunisia. This gauge is usual in Italy on secondary 
lines, and the Administration now found themselyegs 
|in the position of being able to adopt much of the 
| material already in hand for the Sicilian railways, 

It had, besides the advantage of representing a more 
permanent and better plant, and was therefore to 
be recommended in view of the fact that the new 
line is not to be regarded as made solely for military 
purposes, but rather as the first step in the joining 
of the colony to her two neighbours on the eastern 
and western frontiers. Lastly, the use of broad- 
gauge material for a narrow-gauge railway, besides 
possessing the virtue of extra solidity, afforded, with 
its sleepers, an ampler base, and enabled the line to 
be laid on the sand without the expense and labour of 
ballasting the track. The survey had now been prepared 
from Tripoli to Ain-Zara—see Fig. @—and the first 
4 kiloms. of line across the oasis had been laid— sve 
Nos. 6, 8, and 9 on page 549—with comparative 
technical ease, and almost in a straight line, a few 
deviations only being necessary, on account of the 
sand dunes of about 10m. high. But, if the difficul- 
ties encountered in the actual laying of this branch 
were easily overcome, those met with in the disem- 
barking of the materials, including engines, carriages, 
and trucks, and weighing over 15,000 tons, were 
certainly of no slight order. 


The so-called Port of Tripoli has not been finished 
by Nature, but merely sketched by her. Its con- 
version into an excellent harbour at comparatively 
little expense has been left to man’s energy, and as 
this quality is not predominant in its late possessors, 
the Port of Tripoli was six months ago a misnomer, 
for, as a port or place endowed with arrangements 
and appliances for discharging, it was simply non- 
existent. The slave trade, in fact, deals in light 
articles, and has no need for electric cranes. But 
the handling of locomotives comes under a different 
category, and one of the first works of the railway 
constructors was to build three jetties—see Fig. 3 and 
Nos. 1, 2, 3, 5, and 7 on page 549-——taking them out 
far enough to get water for light-draught boats, 
and connecting them by means of rails with a tem- 
porary harbour station for shunting and 
a station which was built, together with workshops 
and hospital for the workpeople, in the central Piazza 
dello Sparto to the east of the native town. 





goods, 


Even under these bettered conditions, however, 
the disembarking of heavy material was attended 


with the utmost difficulty’ when the sea was even 











Fig. 2—FIRST ENGINE LIFTED BY FLOATING CRANE 














Fig. 3—-NATIVES WORKING ON JETTY 














Fig. 4—FIRST ENGINE BEING LOWERED ON TO RAILS 


manifold reasons, among which may be quoted her | between that stronghold and the city, and orders were | choppy, and was impossible in rough weather, of 


proverb that ‘‘ time is a born gentleman ”’ (il tempo | 
é galantuomo), and her fixed opinion that the conquest | 
of the people over whom she intends to rule is not to | 
be effected solely by shooting them down. 

If a proof be wanted of the advantage gained by 
the world in the late change of masters on the African 
Coast it may be had now, after only six months of 


| on the 28th December, and within a week Ing. 


despatched to the Administration of the State Rail- 
ways for the immediate laying of a line with light 
rails and a 75cm. gauge. Those orders were received 
Gullini 
had arrived to initiate the necessary organisation. 


Another week passed, during which two steamers 
left Venice with materials, and in the meantime 


| which latter there was an almost uninterrupted 
spell during the months of January and February. 
The steamers, obliged to anchor 1 kilom. or more 
|from the shore, discharged their cargo in the open 
roads into barges of about 30 tons capacity, towed 
alongside ; and these, on their return, had to wait 
for the use of the jetties and the cranes, usually 


rs 





Si alk 


cei di ea ge 











= 


ined 








549 








THE ENGINEER 








May 24, 1912 


“Buyyweyg usyesy ¥sly CYL “Zl OPawodiy wasBIDg ye UO!IeIG 94) ‘TI 


‘ules soBuesseg 8414 94) “OL "SISEO 94} JO JuvOH 94} UY “G 
“SISVO Ul SeUNG pug YBnoI4} BuIyyND y “9 *AQQop Busaway eur oasng *g 


‘euBuD Bulzeoy4y uo Fepuedsng oulZug ysuig ou “vy *poyusiuig Ayer sjqnog syL ‘Ee 





"SISWO Ul Susdea1g BulAeq *g "9IVid JOHAVW 942 BurssouD ouiy “ZL 


“AYOP By LO prey Bujyoq ous ous “Z 























“UNOGE] PAIVEN YIM AEP MON & Burpying “} 





















































(g¢¢ abvd aas uoydrwosap 10,7) 


SA Vi'Ilvdil 2@HL AGE ITOdigaa. Ri aAvyvaitveae Vv ze 





NOILOOULSNOO 


aH L 











THE ENGINEER 


May 24, 1919 





THE CONSTRUCTION 


OF 


A RAILWAY IN 


TRIPOLI 


BY THE ITALIANS 











Fig. 5—-LANDING A 
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Fig. 7—-CAMELS HAULING A TROLLEY 
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Fig. 8 MULES HAULING A RAILWAY TRUCK 


























SLEEPERS 


Fig. 9-SURVEYING FOR THE RAILWAY BY MOTOR CAR Fig. 10—-DRILLING HOLES IN 


Garigliano ‘in the name of Italian Tripoli, of the 
Patria and of civilisation of which you are the 
humble but mighty symbols ! ”’ 


occupied by the pressing needs of the military autho- | two outside horizontal cylinders. Their principal 


rities, and the congested state of the transport every | dimensions are as follows : 


time that intervals of calm weather rendered Grate area. 1-51 sq. m. 
operations possible. And to this drawback must Heating surface... ... ... ... ... ... 5-84sq. m. The preparations for getting them on shore were 
be added the fact that the Libian Arabs will do nothing Tubes, smooth, 41 x 45 x 3550mm, No ... 205 not facilitated by the calculation made to the effect 


except between 7 a.m. and 6 p.m., a custom to 
which they adhered with exasperating firmness, even 
on oceasions when the state of the rendered 
possible, at night, the resumption of work interrupted 
for many days. 

The unloading of the rails, and especially of the 
rolling stock, was conducted, therefore, in the face 
of serious obstacles—see Figs. 5 and 6—<in spite 
of the State Railway Department being entirely 
self-providing and having its own tugs, lighters 
and floating cranes. Of these latter the one destined 
for the locomotives had been lost in a storm, together 
with two of the lighters, and when the Maria Immaco- 
lata, or second large floating crane, arrived from the 
mother country on February 20th, three weeks had 
passed beyond the time appointed by the Govern- 
ment for the engines to be actually running at Tripoli. 

These engines are of the tender type with eight 
coupled wheels, and have simple expansion with 


sea 


93-74 sq. m. 
99-58 sq. n 
3-100 cu. m. 
1-200 cu. m. 


Heating surface, tubes ... 
Total heating surface 
Boiler, water capacity ... 
Steam capacity 


Working pressure ... 14 atm. 

Cylinders, diameter 0-410 m. 
SS 0-520 m. 
Wheels, diameter ... 1-115 m. 


Walschaerts distribution 

Weight, empty 

Weight, full .. 

Adherent weight 

Water capacity 

Coal capacity ... ... ... 

Automatic Hardy brake 
The first two of these had on February Ist been ready 
to leave Messina on the Garigliano, the good old 
ship which years ago had brought to this country 
the original big guns for the navy, but the state of 
the sea was such that it was only on February 25th 
and 26th that they could be disembarked for the 
ceremony in which they were named ‘Tripoli and 


37-500 tons 
ei 47-900 tons 


5 cu. m. 
1-8 tons 


that the floating crane, whilst holding the loco- 
motive suspended, would acquire too deep a draught 
to allow of her going alongside of the jetty ; so % 
lull in the weather was waited for and two pontoons 
were water-ballasted, made fast to the hull and 
pumped out, the men working all night under the 
flare of the Agordat’s searchlights. The next after- 
noon the Tripoli was on the rails—see Figs. 2 and 4, 
and No. 4, page 549—and the following day at dawn 
made her trial trip before the assembled Arabs, 
whose habitual simulation of indifference gave way 
for once. ‘‘ The Italians are rich,” they said. It 
was for this latter reason, perhaps, that they thought 
it no harm to steal so many of the green signal 
flags, or perhaps it was that, being of the sacred 
colour of the Prophet, the end justified the means. 
The arrival of these engines, which was closely 
followed by that of others of the same type, enabled 
the constructors to finish rapidly the laying of the 
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The first kilometres had been built with hand- 
pushed trolleys, for draught animals were hard to 
find, and as the work was carried farther from the 
base of operations, the advance became slow indeed. 
Camels were tried—see Fig. 7—but the results soon 
it evident that their sympathies were on the 
Turkish side. They disliked innovations and showed 
their feelings. So a military mule team was substi- 
tuted for them, and trucks soon took the place of 
trolleys—see Fig. 8. The mules gave good results, 
four of them being able to drag easily and quickly 
a 10-ton truck on @ curve of 110 m. radius with a 
cent. gradient, a feat which had before required 
thirty natives moving at a snail’s pace, and continu- 
ally ‘resting. These useful animals, however, now 
gave place to the locomotive, which, tried the day 
after its arrival with a weighted goods train—see 
No. 12. page 549—had proved to the engineers 
the perfect stability of the track with its broad 
cauge sleepers laid on the sand. So the line 
was quickly completed, and the first train entered 
Ain-Zara on March 17th, exactly two months after 
the arrival of the State Railway authorities and 
hands from Italy. Since then the line has been open 
to the public—see No. 10, page 549—and has four 
trains running every day. It has curves with a radius 
of not less than 300 m. and gradients inferior to 
| per cent., with the exception of one of precisely 
that amount and one curve with a radius of 110 m. 
The Gargaresch branch to the westward, carried 
as yet only as far as the quarries which supply the 
stone for the new breakwater, is 9 kiloms. long from 
the Riccardo Junction—see No. 11, page 549—where 
it connects with the main line, and was finished on 
April 17th, a month after the completion of the Ain- 
Zara Railway. The Bivio Fornaci section of 8 kiloms. 
and that to Tagiura of 15 kiloms. are now in course of 
construction, while the surveying of a new line to the 
east has been partially completed and the materials 


jine. 





made 


1 per 


are ready. 

A question which naturally arises is that of the com- 
bating of the moving dunes where such are met with 
and the silting of the sand over the track. The battle 
will be waged on the same lines as those now in vogue 
in some parts of Madras and Algeria, and the means 
adopted will therefore be the fixing of the hills already 
formed by preventing the feeding down of the top 
vegetation by covering the dune with boughs and by 
sectioning the face of it with stake hedges ; while the 
supply of sand from without will be interrupted by 
parallel barriers of brushwood and boarding about 
100 m. distant, and the planting of tamarisk, wild roses 
and Aleppo pines as soon as the new vegetation has tied 
down the dunes. But to return to that part of the en- 
terprise which is already completed. Besides the work 
described above, the piersand abutments for the bridge 
of eight spans over the Moggianin torrent, which 
inundated all New Tripoli in December, are now ter- 
minated, and, last but not least, the necessary rolling 
stock and materials for permanent way and buildings 
have been shipped over, the latter erected temporarily 
and the city of Tripoli made ready to take up its 
position as a railway centre. 

The arrangements for this purpose, as shown on the 
plan, Fig. 1, were the subject of much thought, it 
being the object of the authorities to avoid damage 
to private property and particularly to the native 
graveyards. The railway starts from the wooden 
jetty and from the double pier called the Molo dello 
Sparto, and runs for 1 kilom. in a southerly direction 
to the shunting station and to the Riccardo junction 
just beyond it, from which point the line to the east- 
ward will begin later on. 

At the time of writing, however, only two branches 
exist, that to the south as far as Ain—Zara and that to 
the westward, which, skirting the New Town and the 
Arab Cemetery, interlaces with the main west line, 
whose construction extends as yet, as has been said, 
up to the Gargaresch quarries. The junction is 
effected at the Marabutto, where the chief station of 
Tripoli will rise, and at this point there is a bifurcation, 
already finished, running back eastwards, the one arm 
to the depéts and the other round the walls of the 
Old Town to the base of the new breakwater. This 
latter work is now in active construction, and will 

certainly bring, with the facilities offered for anchor- 
age and discharging, a large increment to a port which 
has already aroused itself from the lethargy of cen- 
turies, and has yielded in the last six months a customs 
of from 220,000f. to 250,000 f. monthly on a total 
value of imported merchandise of over twelve million 
franes. 

It is now little more than 120 days since the squad- 

ron of engineers and workmen landed in Tripoli for 
the construction of the first branches of a line which 
will join eventually, and perhaps at no very distant 
date, the new Italian colony with the possessions of 
Kngland and of France. The work done in that time, 
of which the quarter was rendered almost unfruitful 
hy circumstances beyond man’s control, is certainly 
ab good one, and when the difficulties, both natural and 
incidental, are fully considered, it must be admitted 
in fairness that the authorities connected with the 
undertaking are to be congratulated on their organisa- 
tion and energy. 
_ [ beg to tender my thanks to Cav. Ippolito Valen- 
izian and to Cay. Oro, sub-director of the Tripoli 
Railway Constructions, for their kind information and 
photographs of the line, 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions oy our 
Correspondents.) 


THE INSTITUTION AND ENGINEERING APPOINT- 
MENTS. 


a 


desirability from their and the I.C.E. Council’s point of view of 
compelling Government departments and municipal and other 
bodies to make their appointments from and get their work 
done by employés who are under no circumstances less qualified 
than members of the I.C.E.—a position no one will dispute. 
It is, however, becoming increasingly evident that the Institu- 
tion of Civil Engineers is going somewhat beyond this position ; 
that it is, in fact, endeavouring to persuade municipal and other 
bodies, and employers in general, that all civil engineers who are 
not connected with or labelled by the Institution are less qualified 
than and inferior engineers to its own members. The In- 
stitution policy, in fact, amounts to an endeavour to prevent 
the employment of any civil engineer who is free from its 
control. It would appear reasonable that the above body 
before committing itself to such a policy should be able to show 
that the man it labels is a sounder engineer than the non- 
member. Is it able to do so at present ? ‘The practical ex- 
perience of the profession as a whole will, we believe, confirm 
that of individual employers that, taking men of the same age, 
the member of the Institution and the degree holder are in 
many cases the inferiors in engineering ability of the men 
who have neither of those qualifications, but have had better 
practical experience. In the best interests of the profession 
it is to be hoped that men will be selected and their value 
estimated according to the successful work they have done and 
the ability they have shown in the actual practice of design- 
ing and carrying out work. The man who has proved himself 
a sound and capable engineer on actual work is on a very different 
footing from a man with inferior experience, whatever his 
academic qualifications may be. What is the value of the I.C.E. 
examination certificate, which numbers of men obtain after 
a three months’ cram course, as compared with the certificate 
which successfully carried out practical engineering work 
gives? Yet the L.C.E. would legislate to place the man with 
half-a-dozen years’ practical experience and three months’ 
cramming on a higher footing than a man with three times the 
experience in better positions. It goes without saying that 
civil engineers are agreed that the highest possible standard 
of real engineering ability should obtain in the profession. 
This, however, is by no means equivalent to saying that they 
are agreed that the standard which the Institution is endeavour- 
ing to thrust on the profession and the public is one which will 
give a true indication of a man’s real engineering ability or 
that they consider the I.C.E. policy either sound or right. It 


means represents the whole engineering profession ; 
has as little right to attempt to introduce legislation affecting 
the whole profession before it gets a mandate from the whole 


that engineering ability is to be estimated by membership or 
non-membership of the Institution. I do not wish unduly to 
minimise the value of academic work, but I contend that the 
most valuable training for an engineer is that which he obtains 
from study in connection with actual work he is carrying out. 
In very many cases experience shows that much of the time and 
money spent on college classes by a young man before he has 
any knowledge of actual work is wasted, and that his work 
—which is necessarily largely mere memory work and cram— 
under these conditions tends prejudicially to affect his power 
of independent observation and reasoning. Convenient assump- 
tions as to data and conditions simplify his class-room problems 
and work, and it is only after much practical experience that he 
fully realises that phenomena and conditions in actual practice 
are nearly always complicated and complex and call for a deal 
of judgment based on experience ; that the formule he juggled 


and that for the same reason the edifices laboriously built by 
the aid of higher mathematics are not worth the time and 
labour expended on them. We have Professor Unwin stating 
in his address that the history of engineering design is a history 
of experiments in construction, in which the right proportions 
have been found by trial and error: that designing is a process 
of comparison in which the engineer extends experience in 
known cases to new conditions; that an empirical element 


of experience in engineering work. Taken with the Professor’s 
acknowledgment that contact with practical engineers has 
assisted him to keep abreast of—not ahead of, as one might 


of academic training. Academic training is, after all, merely 





One is almost led to believe that our academic friends are coming 
to look upon the means as of more importance than the end 
itself. 

There is in the profession a strong feeling of dissatisfaction 
with the Institution. It is felt that the Council’s policy is 
against the best interests of the profession ; that it is to a large 
extent being forced on the profession by certain members biased 
by their academic interests and training, and enabled from their 
positions to exert greater influence in the Council-room than 
practising members of opposite opinion; that it places a 
mistakenly high value on academic training ; that it threatens 


that body in legal proceedings ; and that it savours unpleasantly 
in many of its aspects of trade unionism. 
There appears to be some considerable danger, if one may 
judge from the present tone of the Institution, of that body 
or its agents forgetting that the profession in no wise exists for 
the benefit of the Institution but that the Institution exists for 
the benefit of the profession. JUSTICE. 

May 2\lst. 

SAFETY AT SEA. 

Srr,—In your two articles on the lessons of the Titanic, in 
which you appear to lay some blame on the supposed demands of 
the public, several points are overlooked, such as :— 


ference on safety at sea and provision therefor. This renders, 
at least, premature, and therefore vexatious, your suggestion 
that British lines would be handicapped by such provision. 

(2) That the buoyancy of modern ships is ab initio compro- 
mised by the material of construction. Bulkheads, therefore, 
are a practical necessity, not a mere concession to safety ; their 
efficiency and sufficiency should be a condition precedent to 
sanctioning the material. 

(3) The need for an efficient and powerful marine brake, 
especially on large high-powered passenger steamers. 

(4) The question of making deck erections such as saloons, 
floatable if not also launchable—possibly carrying motor 
power—for life saving in an emergency. This point bears on 
your suggestion of difficulty in carrying boats for all the pas- 
sengers. The criticisms and comments of THE ENGINEER and 
the profession on this proposal, which has appeared in the Press, 
would help towards a practical solution. 








enters into the solution of all so-called rational or semi-rational | 
formule—surely a strong testimony to the paramount value | 


(1) The reported German proposal for an international con- 


appears, in fact, time to state plainly that the I.C.E. by no | 
that it | 


with, being based on hypothetical data, are of doubtful utility, | 


have expected—current practice, it might be expected to have | 
some weight in counteracting the danger of making a fetish | 


to do grave injustice to all members of.the profession who are | 
not connected with the Institution, and may possibly involve | 





| given case is a fixed factor is inadmissible—vide Mr. Thomas 
Lough in The Times, on the Channel steamers, which you appear 
| to have in mind. If (4) is feasible, it would go a long way 
| towards making it reasonable and practicable for all concerned 
that in future the certified crew-and-passenger-carrying capacity 
of a vessel should be co-extensive with and limited by her 
| life-saving equipment other than mere lifebelts and indepen- 
dently of mere sub-division of the steel hull. 
You call attention to Sir Williarn White’s views as to possible 


Srr,—Professor Unwin near the conclusion of his presidential | further improvement in the ship herself, as distinct from her 
address before the Institution of Civil Engineers, and Sir Alex. | equipment. ; caer . : 
Kennedy more strongly in his motion of thanks, emphasised the | and the recent disaster, the public will be justified in looking 


Good ; but in the light of long maritime history 


| for much more. : : 
| The alternative you mention of risking collision with an 
| iceberg rather than reducing speed when prudent should be 


| left to those who prefer it—they had better have a ship to them- 


| selves—it appears this would at the same time solve the life- 
| saving problem. Their preference should not prevail over the 


| reasonable requirements of other paying passengers, who put 





profession as it has to press its unsubstantiated contentions | 


safety and comfort first, and speed second. 
East India-avenue, May 21st. R. M. 8. 


LARGE AND SMALL EXPERIMENTAL TANKS. 


Str,—The interesting article in THE ENGINEER of the 3rd May 
on experiment tanks contains several references to the small 
tank at the National Physical Laboratory and the mode of 
experimenting, which was described in my paper, read at the 
spring meetings of the Institution of Naval Architects this year. 

The suggested use of a fixed guide in the place of the tail guide 
for the model was carefully considered at the time the apparatus 
was designed. It was not adopted for several reasons, the chief 
being that of the unavoidable friction between the model and 
the guide. This friction is extremely difficult to measure and is 
liable to be different in each experiment. Friction is important 
at all speeds and must be measured if accurate results are to be 
obtained, and the importance of this becomes greater the lower 
the speed of the model. Again, unless the restrained point on 
the model (i.e., the point in contact with the fixed guide) is well 
forward of the stem, two such restrained points are necessary 
to keep it in alignment, and clearance on the guide must be kept 
very small or the model will tow in a straight line but with a slight 
leeway angle to it. It was to avoid this double element of fric- 
tion and uncertainty that the tail guide was given preference. 
The tail guide ensures that the model starts with the pull exactly 
along its middle line. By keeping the points of attachment of 
the cords at the extreme ends of the model, the tendency to yaw 
is very small, bodily movement sideways is nil, and the restrain- 
ing forces can be kept large without impairing the sensitiveness ; 
but above all there is no friction but that which can be aeeurately 
measured. For these reasons the latter method of guiding was 
chosen, and the experiments show that the reasoning was sound, 
as no discernible side motion or yaw takes place during an experi- 
ment. A fixed central wire erected over the tank gives an easy 
means of detecting any such motion, and so far as we are aware 
it has not occurred with any model tried up to the present. The 
cause of the discrepancies between the large and small models, 
discrepancies which are only important at low speeds, to my 
mind, is quite another matter, and was referred to in the dis- 
cussion on my paper. S. S. Baker, 

Teddington, May 13th. Superintendent. 


LONDON TO NEW YORK BY RAIL. 


Srr,—Has not the time come when instead of long ocean jour- 
neys railway ones might be substituted ? The Behring Strait is 


| only a little wider and shallower than that of Dover, and I wonder 


why ferry service as now proposed for the Straits of Dover at, or 
the bridging over of, the Behring Strait could not be effected by 
a scheme defrayed by the comity of nations. This scheme would 
not only do away with the tedium and danger of ocean travel- 
ling, but also tend to develop all northern Europe, all northern 
Asia, and much of North America. Railway travelling would 
thus extend from the northern point of Scandinavia to Behring 
Strait, and if the bridge scheme I suggest was adopted this form 
of travel would extend right across Behring Strait, all along the 
northern portion of America, and with junctions at different 
points your readers will clearly see that it would be possible for 
a traveller to get from India to New York with the utmost ease, 
as also from London vid Calais to North Scandinavia and thence 
to New York vid the Behring Strait. 
London, May 13th. A Very Nervous TRAVELLER. 








INTERNATIONAL RUBBER CONGRESS AND EXHIBITION.—An 
International Rubber Congress and Exhibition will be held at 
Batavia—Netherlands East Indies—in April, 1914. The Con- 


| gress and Exhibition will be organised by the Netherlands Indies 


Agriculture Syndicate (‘* Nederlandsch-Indisch Landbouw-— 
Syndicaat ’’), which also brought about the Fibre Congress and 
Exhibition at Sourabaya in 1911. Both Congress and Exhibi- 
tion have the support of the government of the Netherlands East 


the means to an end, viz., the production of a capable engineer. | Indies and of many influential persons, commercial bodies and 


estates. The Governor-General of the Netherlands East Indies 
has consented to become honorary president of the Congress 
and the Exhibition, and has declared himself prepared personally 
to open the former. The consular representatives established in 
the Netherlands Indies have also been invited to become mem- 
bers of the honorary committee. Both the Congress and 
Exhibition will deal with all matters concerning rubber pro- 
duction (wild and plantation rubber) and the preparation of the 
crude product, in the broadest sense of the word, and other 
branches of the culture and industry such as the production and 
preparation of balata, jelotong and gutta-percha will also be 
given attention. 


AGRIcULTURAL Motor CoMPETITION AT WINNIPEG.—An 
agricultural motor competition is to be held in connection with 
the Canadian Industrial Exhibition at Winnipeg from July 3rd 
to 20th next. The following rules and conditions have been 
framed :—The entries will be classified as follows: (a) Petrol 
engines, the piston displacement of which is 300 cubic feet per 
minute and under. (b) Petrol engines, the piston displacement 
of which is over 300 and under 500 cubic feet per minute. (c) 
Petrol engines, the piston displacement of which is 500 cubic feet 
per minute and over. (d) Paraffin engines, the piston dis- 
placement of which is under 500 cubic feet per minute. (e) 
Paraffin engines, the piston displacement of which is 500 cubic 
feet per minute and over. (The piston displacement is to be 
calculated on a basis of a piston speed of 700 feet per minute, and 
is to be equal to a total piston area in square feet multiplied by 
700). Steam engines.—Where A = piston area in square feet, 
P = boiler pressure and 450 is taken as a standard speed. (/) 
A x 450 x P + 500 = 60 or under. (g) A x 450 x P ~ 500 = 
over 60 and under 100. (hk) A x 450 x P + 500 = 100 or over. 
The prizes in each class will consist of : First prize, gold medal : 
second prize, silver medal; third prize, bronze medal. In all 
classes where there is no competition a diploma of award only 
may be given, upon which will be set forth, together with the 
number of points scored, that it was the only entry in the class. 
All entries must be made on or before June Ist, 1912, and must 
be on the official entry form, with all data filled in accurately 
and accompanied with an entry fee of 50.00 dols. for each entry. 
The fuel to be used must be that furnished by the Exhibition 
Association. The tests will comprise a brake test, a ploughing 
test, and such other tests as the judges deem essential. There 
is also to be an engine gang plough competition. The entries 
for this competition, the entrance fee for which is 25 dols., close 
onJune 28th. It must be made ona special form to the Manager, 


(5) Your assumption that the number of passengers in a | Canadian Industrial Exhibition, Winnipeg. 
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32,000-TON FLOATING DOCK. 


Bot for labour troubles, strikes, and other contingent 
difficulties, the Admiralty would doubtless ere this have 
received delivery of the two ‘ Dreadnought” floating 
docks which were ordered about two years ago—one for 
the Medway from Swan, Hunter and Wigham Richardson, 
Limited, of Wallsend-on-Tyne, and the other, to be 
stationed at Portsmouth, from Cammell, Laird and Co., 
Limited, of Birkenhead. Such progress has, however, 
been made with the Medway dock that it is expected 
to be delivered by Swan, Hunter and Wigham Richardson, 
Limited, at Sheerness on June 12th, and berthed at moor- 
ings which have been specially laid in Saltpan Reach, 
in the river Medway, near Port -Victoria. 

This dock, built from designs of Messrs. Clark and Stand- 


mercantile purposes. This illustration also shows the two 
sets of glass-roofed building berths, with their cantilever 
cranes, under one of which the Mauretania was built. 
On the extreme right is seen the 150-ton ‘‘ Titan ”’ floating 
crane attached to the Wallsend shipyard, and the ship to 
be seen in the centre of the picture is Sir John Ellerman’s 
‘City’ liner the twin-screw City of Poona. 





| THERE has been launched from the yard of Sir 
| Raylton Dixon and Co., Limited, the motor ship Eveston, 
| which will be the first sea-going cargo vessel fitted with a 
| single-screw Diesel oil engine built in this country. 


——. 





all such engines have been of the enclosed type. The 
Carels-Westgarth engines, on the other hand, are of the 
open crosshead type, and are so arranged that al! the 
bearings can be felt whilst running. In fact, in appearance 
they resemble the ordinary set of steam engines, except, 
of course, as regards the cylinders and valve gear. There 
are four cylinders, 20in. in diameter by 36in. stroke 
and the engine is arranged to run at 115 revolutions per 
minute. The scavenging air pumps and the water pump 
for cooling the cylinders and pistons are placed at the hack 
of the engine, and are driven by levers from the piston- 
rod crossheads, just as the pumps of a steam engine are 
arranged. The high-pressure air compressor is placed at 
the fore end, and is driven by a pin on the end of the crank 
shaft 

All the auxiliaries required for operating the enyines 
are driven by the engine itself, so that it will not be neces. 



















PANORAMIC VIEW OF THE WALLSEND SHIPYARD, SHOWING FOUR FLOATING DOCKS 





The new vessel is designed as an ordinary cargo boat, | 


field, of Westminster, and at an estimated cost of £267,069, | 
is of the ‘* box ”’ type—that is to say, its side walls cannot | and is intended to trade between this country and America. 
be detached from the pontoon nor can the dock be in| She has a displacement of 4400 tons, with a deadweight 
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sary to run any other machine when the engine is at work 
at sea, 








any other way taken apart, as can be done in the case of a 
‘self-docking”’ dock. It 680ft. in overall length 
and 144ft. in extreme width. A view of it is given below. 
There are eight steam boilers, all manufactured at the 
Neptune Works of Swan, Hunter and Wigham Richardson, 
Limited. In one of the walls there is a range of workshops 
completely equipped with machine tools and other neces- 
sary accessories, whilst in the opposite wall is the living 
and messing accommodation for workmen, and in the 
starboard wall, forward, is the valve house. Two electric 
travelling cranes are provided on each wall of the dock. 
As giving some idea of the weight of the structure, it may 
be pointed out that about 12,000 tons of plates and angles 


18 


carrying capacity of about 3100 tons on a light draught of 
water. Her speed is to be about 10 knots loaded. Her 
auxiliary machinery includes six derricks and six winches. 
She is electrically lit throughout, and has steam steering 
gear and a windlass worked by two large donkey boilers 
for rapidly handling cargo. The oil fuel will be carried in 
the double bottom and in tanks. All the accommodation 
for officers and engineers will be fitted upon the bridge. 
The whole of the propelling machinery has been con- 
structed under the superintendence of Mr. C. H. Clayden, 
Mr. Ross, Captain Brackenbury (marine superintendent), 
Mr. Houston, of Sunderland (representing the Diesel 
Company), and Mr. J. Fraser McDonald (the principal 























32,000-TON FLOATING DOCK FOR SHEERNESS 


have been used in the construction of this dock. The 
pumps are steam driven, and the normal lifting capacity | 
of the dock will be 32,000 tons. 
Whilst it will be generally conceded that no firm in the 
world has specialised to such an extent in floating dock 
construction as has Swan, Hunter and Wigham Richard- 
son, Limited, the panoramic view which is reproduced 
above is somewhat curious, showing, as it does, no fewer 
than four floating docks, three of which are for the Ad- 
miralty, alongside the Wallsend shipyard. On the left 
is the 32,000-ton Medway dock, then comes the 2000-ton 
dock now used for destroyers at Harwich, then the 1500- 
ton submarine dock recently stationed at Sheerness 
which is eventually to be placed at Dover, whilst 
the dock shown in the right of the picture is a double- 
sided self-docking bolted sectional dock of 8500 tons | 
lifting capacity recently built at Wallsend for general | 


| two vessels it is anticipated that most useful comparative 





surveyor on the North-East Coast for the British Corpora- 


engines and boilers, which is running on the same route 
and is engaged in the same trade for which the Diesel ship 
under review is intended, and from the working of these 


data will be obtained. It is expected that the oil engines 
in ordinary working condition will consume about 4 tons 
of oil a day, as compared with about 15 tons of coal, 
which are being burned by the steamer now running 

The Eveston is to be fitted with a 1000 horse-power | 
Carels-Westgarth two-stroke Diesel marine engine, which 
is being built by Richardsons, Westgarth and Co., Limited. 
The engines are to have special features not to be found 
in other types of Diesel marine engines. Up to the present | 





| afternoon at 2.45 there will be a meeting in the Hotei Majestic, 


| Point of View,” by Mr. F. M. Long, and “ Electrical Cooking 
| Apparatus,”” by Mr. H. H. Holmes, will be discussed. 


| the Royal Spa Rooms. 
| cert in the Kursaal. 


| they will meet at 10.15 in the Albert Hall.» Here, after an 


| Here there will be a meeting in the Council Chamber at the Tow: 

ans | Hall, at which the Mayor of Middlesbrough will first of all read 
gia fe . . |} an address of welcome, and then a discussion on 
The builders of this vessel have recently completed | 


a sister ship, fitted with ordinary reciprocating marine | 


INSTITUTION OF ELECTRICAL ENGINEERS. 


THE summer meeting of the Institution is to be held at 
Glasgow on the 12th, 13th and 14th of June next. The London 
and North-Western Railway has offered to run a special train, 
starting from Euston on Tuesday, the Ilth prox., at 
about 9.50 a.m., if sufficient members express their intention 
of travelling by that train, which will call at Rugby, Birmingham. 
Crewe, Preston and Carlisle. 

The provisional programme of the meeting is as follows 
On Wednesday, 12th, the members will meet at the Technica! 
College, George-street, Glasgow, where they will be officially 
welcomed by representatives of the Corporation. After thi 
a paper on *“‘ The Transmission of Electrical Energy by Direct 
Current on the Series System,” by Mr. J. 8. Highfield, will lb. 
read and discussed, and after that again the College laboratorie 
will be inspected. The afternoon will be devoted to the inspec- 
tion of works, while in the evening there will be a reception by 
the Lord Provost and the Corporation at the Municipal Building 

On the Thursday, in the morning a lecture on ‘* The Magnet- 
ism of Permanent Magnets,”’ will be delivered in the James 
Watt Engineering Laboratory at the University by Professor 
S. P. Thompson, F.R.S., which will be followed by the reading 
and discussion of a paper, the title of which is not at present 
announced. Works will again be visited in the afternoon, 
and in the evening there will be a reception at the University 
by the Principal, Sir Donald A. MacAlister, at which there will 
be a demonstration of gyroscopes. 

On the Friday there is to be an excursion on the Clyde in 
the morning and afternoon, and dinner in the evening at thi 
Grosvenor Restaurant. 

Special excursions for ladies have been arranged for th 
Wednesday and Thursday. 





INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


THE seventeenth annual convention of this body is to be held 
at Harrogate from June 18th to 21st inclusive. The opening 
meeting will take place in the morning of Tuesday, 18th, in the 
Kursaal, at 10 a.m., the proceedings being commenced by the 
Mayor of Harrogate. The presidential address will then |} 
delivered by Mr. Geo. Wilkinson, Chief Electrical Engineer of 
the Harrogate Corporation. A discussion on “ Means for 
Securing Reliability and Maintaining Continuity of Electricity 
Supply ”’ will afterwards be opened by Mr. Frank Ayton. In th: 


at which papers on ‘‘ A Cooking Load from the Supply Station 
In the 


evening there will be a receptio1 by the Mayor and Mayoress in 
This will be followed at 8.30 by a con 


PP ee RES SS 


On the Wednesday the members will proceed to Leeds, where 


address of welcome by the Mayor of Leeds, two papers, ** Th: 
Limitation of Rate Relief from Profits,’ by Mr. 8. L. Pearce, 
and ‘ Organisation in Electrical Supply Undertakings,” bs 
Mr. Cyril M. Shaw, will be discussed. In the afternoon there 
will be inspections of the tramway station at Crown Point, the 
trackless trolley system, and the generating station. In the 
evening a return will be made to Harrogate for the annual dinner 
which will be held in the Hotel Majestic at 7.30 p.m. 

On the Thursday the members will journey to Middlesbrough 


** Automatic 
Pressure Regulation,” will be opened by Mr. 8S. J. Watson. In 
the afternoon there will be two alternative rounds of visits to 
works, after which both parties will embark on a steamer for a trip 
on the Tees. An inspection of the transporter bridge will also be 
made. A return to Harrogate will be made in the evening. On 
this day there will be an alternative visit to York. 

On the Friday the annual general meeting will be held in the 
Hotel Majestic at 10 a.m., and in the afternoon there will be a 
motor trip to Ripon, Studley Royal, and Fountains Abbey. 





Tre Humpurey Pumr: Correctrion.—In our paragraph on 
page 523 of last week’s issue we stated that the cost of pumping 
with the Humphrey pump at Wapping worked out at 0. 145d. 
per 1000 cubic feet. This should have read “ per 1000 gallons.” 
The slip, we trust, was obvious to all who read the note. 
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STEAM ENGINES FOR DRIVING REVERSING 
ROLLING MILLS.“ 
By JOHN W. HALL, Birmingham. 


A sream engine working a large reversing mill has to perform 
the most severe duty demanded of any engine. To drive the 
rolls fast enough to finish long lengths at a single heat, the piston 
must run at the highest rate possible. To attain this speed 
promptly there must be a sufficient reserve of power to impart to 
the crank shaft immediately after starting a twist about twice 
as great as that needed to run the engines up to full speed, at 
which they will develop close upon 10,000 horse-power. The 
engine must be under such erfect control that it can be kept 
ereeping round until the rolls bite the piece to be treated ; it 
must stop instantly when the piece leaves the rolls, and must 
reverse at once to take it back again ; it must gather full speed 
so promptly that during the last few passes, when the section 
has become so thin as to cool rapidly, it can be got through the 
mill before it becomes so hard from loss of heat as to damage 
the rolls. To ensure promptitude in starting, stopping and 
reversing the revolving weights must be low and the steam pres- 
sure high, and yet the reciprocating masses must be light, or 
their weight will produce dangerous shocks. 

The engines employed for the work usually have pistons of 
about 48in. diameter, with a stroke of about 5ft., and make about 
120 revolutions per minute. At the beginning of each stroke 
the reciprocating parts, consisting of the piston with its rod 
crosshead and connecting-rod, by reason of their inertia, offer 
a great resistance to movement. The pressure must be high 
enough to overcome this, and to give them, in one-eighth of a 
second, a velocity of 31.4ft. per second, which gravity would 
need nearly a whole second to impart, did they fall freely in 
space from @ height of nearly 16ft. "he initial pressure necessary 
to do this is about 120 lb. per square inch. The momentum 
imparted must then be absorbed, and the parts brought to rest 
in another one-eighth of a second, or a violent blow will be 
struck on the crank pin and passed on to the crank shaft bearings, 





‘#7 NON- CONDENSING ENGINES. tate Convensine Encines. 


‘ 





FIG AS B 





FORWARD STROKE RETURN STROKE 


/ORWARD STROKE RETURN STRONE 
FIG IS. 44 cur opp “15 16 


FIGS Je CUT OFF FIG + 











420) 
100 
eo} 
bee | 
aor 
20 ’ . 
2 . 4 4 j i 
FORWARO STROKE RETURN STROME FORWARD STRONE RETURN STROKE 
FIG? fICB FIG 19 FIG 20 
“2 Cul OrF 
v2 CUT OFF 
170 
100 
eo 
6a 
sc 
20 
o -_ 





as* - 
me2uN eo , J 6 22 











a SS . 
FoRwARB STROME HETURN STRONE FORWARD STROKE RETURN STROKE 
FIG FIG 12 FI6 23 FIG 24 
6 CUT OFF % CUT OFF 
éo 
aal 
20} 
<-> —- 
FIG 25 FIG 26 


— much power in mere destructive hammering of the 
2rasses. 

The slowing down is best effected by closing the exhaust port 
at a fairly early period of the stroke, so as to confine, between 
the rapidly advancing piston and the cylinder cover, as much as 
possible of the exhaust steam still remaining in the cylinder from 
the previous stroke. This is compressed into the port and clear- 
ance space, where it will replace an equal weight of live steam, 
which otherwise would have to be taken from the boiler. In 
this way the piston returns energy not utilised in overcoming 
the resistance of the mill, and stores it for use on its return stroke. 
he cushion of steam reduces the knock on the pin when the 
crank turns the centre, and if compression can be carried so far 
that the cushion pressure is as high as the boiler pressure, the 
whole of the surplus energy is recovered. 

Now, if the engine exhausts to the atmosphere the steam 
remaining in the cylinder may have a pressure of about 2.3 Ib. 
higher, or 171b. absolute, which will rise in pressure to 68 Ib. 
when compressed into one-fourth of the space. But if the engine 
exhausts into a condenser the pressure remaining in the cylinder 
will be only about 2.3 1b. above the vacuum in the condenser, 
or, say, 5 lb. absolute ; and when compressed into one-fourth 
of the space will rise in pressure only to 20 lb. per square inch, 
which will provide a very poor cushion to bring the piston to rest. 

Nor in this instance is the economy obtainable by using a 
condenser very great. The temperature of steam at a boiler 
pressure of 120 lb.—say, 135 Ib. absolute—is 350 deg., at 68 lb. 
300 deg., at 20 lb. 228 deg., at 17 Ib. 220 deg., and at 5 lb. 162 
deg. Fah.—absolute pressures in each case. Steam then entering 
the cylinder of an engine exhausting to the atmospere finds the 
piston, cylinder cover, and port in contact with steam at a 
temperature of 300 deg. Fah., while no portion of the cylinder 
has been exposed to a temperature below 220 deg. Fah. But 
steam entering the cylinder of an engine exhausting into a con- 
denser finds the piston, eylinder cover, and ports in contact with 
steam of only 228 deg. Fah., while parts of the cylinder have 
heen exposed to a temperature as low as 162 deg. Fah. In the 
case, then, of the condensing engine initial condensation will be 
considerably greater, and more steam must be taken from the 
boiler to fill the clearance spaces. Consequently a condenser, 
though increasing the power of such an engine, increases also the 
weight of steam used, so that the consumption per horse-power 
will not be much less, but the wear and tear will be much more. 

To reduce the range of temperature compound engines are 
sometimes employed. Suppose that between the boiler and 
each 48in. cylinder of a reversing engine we place a 30in. cylinder 
into which the steam from the boiler is first admitted. With the 








simple engine, at the moment of reversal, the full boiler pressure 
can be thrown on to the 48in. piston, which has an area of 1810 
square inches, but with the compound engine this pressure can 
be thrown only on to the 30in. piston, which has an area of only 
707 square inches. Consequent!y the margin of power necessary 
for quick reversal is wanting. To ensure as prompt starting as 
in the case of the simple engine the cylinders would need to be 
nearer 40in. and 64in. in diameter, and this would nearly double 
the cost of the engine and its maintenance. 
Methods are in use for banking up the steam in the receiver 
between the high and low-pressure cylinders of a compound 
reversing engine for use at the moment of reversal, but such 
devices are not very effective. The economy of the compound 
over the simple reversing engine has not been very marked, 
and has been largely due to the fact that every time an engine 
is reversed a cylinder full of steam is thrown away. In a com- 
— engine the steam from the low-pressure cylinder is wasted, 
ut that from the high-pressure cylinder is caught and used up 
in the low-pressure. When the steam can be used up in this 
way in a turbine the compound engine would not seem to afford 
a saving of steam sufficient to justify its additional cost and com- 
plication. While, therefore, it is not advisable to exhaust from 
@ reversing engine direct to a condenser, the same objections do 
not apply to exhausting at about atmospheric pressure into a 
turbine, which can utilise this exhaust steam and itself discharge 
into a condenser, extracting from the exhaust steam about as 
much power as the engine has already got from the live steam. 
This becomes possible because the heat in the steam is the cause 
for, and the measure of, its power to give out mechanical work, 
the energy from it being due and proportionate to the fall in 
temperature which occurs when steam is expanded in the engine, 
whether of the piston or turbine type. 
Now, steam at 120 1b. boiler pressure has a temperature of 
350 deg. Fah., and if rejected by the piston engine at just over 
atmospheric pressure, or 230 deg. Fah., the engine cannot pos- 
sibly convert into work more than 120 deg. fall in temperature. 
If this steam is then passed through a turbine which can further 
expand it down to the temperature of the condenser, which is 
about 130 deg. Fah., the turbine is then turning to account a 
further range of 100 deg., which otherwise would have to be 
wasted, because no piston engine can usefully expand steam 
much below five-sixths of atmospheric pressure. To do so the 
pistons would have to be of impracticable size and cost, while the 
friction caused by them, together with the loss of heat when 
such enormous surfaces were subjected to wide variations in 
temperature, would neutralise any gain theoretically obtainable 
by such high grades of expansion. 


Two CyYLinoeR 


ENGINE. sooeee 


produced by the steam. Then by multiplying the “‘ equivalent 
pressure ” answering to any point in the piston's travel by the 
effective leverage of the crank at the same instant, the tangential 
twist actually exerted on the crank shaft is accurately known, 
whatever may be the position of the crank. 

The above method is doubtless familiar to all making a serious 
study of the steam engine, but it may be as well to point out how 
clearly this graphic method proves that the condenser, by reduc- 
ing the pressure of the exhaust steam, impairs the cushion 
required to bring the piston and its attached parts quietly to 
rest. In Figs. 25 and 26 the equivalent diagrams for a cut-off 
at one-sixth of the stroke when non-condensing are superposed 
on the diagram when condensing, and the difference between 
them is cross-hatched. Instead of the pressure upon the crank 
pin decreasing, it increases towards the end of the stroke, more 
particularly on the return stroke, in which, owing to the angle 
of the connecting-rod, the speed of the piston is greater during 
the fourth than it was during the third quadrant traversed by 
the crank pin. The motion of the piston of an engine exhausting 
into a condenser is that of the foot of a cyclist who stamps on 
his pedals instead of reducing the pressure as his foot nears the 
bottom of the stroke. 

The earlier in reason the steam can be cut off the less of it will 
the engine use. But if the valve gear is so arranged that steam 
cannot be carried very far in the stroke, there must be many 
positions in which, when the engine is stopped, steam admitted 
to the steam chest cannot find its way into the cylinder because 
the valves block the ports ; or, if the steam can get in, the posi- 
tion of the crank is such that there is not sufficient purchase to 
turn the shaft round. 

The case of an engine having two cranks set at an angle o 
90 deg. from each other is shown in Fig. 27. The upper part 
exhibits the effort which the steam can exert on the crank to 
start the engine from the state of rest in any position, with valve 
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The turbine, on the other hand, has only one rotating part 
carried in two bearings, so that the mechanical friction is very 
low, the flow of steam through it is always in one direction, and 
therefore there are no losses induced by alternate heating and 
cooling ; there are no clearance spaces to be filled up, there are no 
reciprocating pieces to set up inertia or momentum stresses, and 
therefore the speed of the blades is not limited to a maximum 
of 1900, but may reach over.19,000ft. per minute. This materi- 
ally reduces the size and cost of the apparatus. 

Still the turbine is not usually as efficient at high pressures 
as the piston engine. A well-fitted piston allows very little 
steam to pass it at any pressure, but the percentage of leakage 
through the clearance which must be left between the tips of 
the blades and the casing of a turbine is a serious matter at the 
high-pressure end, where the blades are short, though much less 
at the low-pressure end, where the blades are long and the pres- 
sure lower. 

Hence the piston engine is most efficient at high pressures, 
but the turbine at those below the atmosphere, the combina- 
tion comprising the best qualities of both types of prime mover. 
The exhaust turbine removes the only objection to the simple 
reversing engine, namely, its high steam consumption, but leaves 
its good qualities, its simplicity, and low first cost, and its 
amenability to prompt handling and rapid increase of speed all 
unimpaired. 

Figs. 1, 2, 5, 6, 9, 10, 13, 14, 17, 18, 21, and 22 are the indicator 
diagrams obtained from such an engine having a clearance space 
of 10 per cent. of the volume swept out by the piston—the 


at the steam chest of 120 lb. above the atmosphere, and with the 
steam cut off at various points of the stroke. The mean speed 
of the piston is 1200ft. per minute, and the weight of the recipro- 
cating parts 4} tons per cylinder—a fair average for such pieces. 
Figs. 1 to 10 are for the engine when non-condensing, and Figs. 13 
to 22 when condensing. 

To allow for the influence of the inertia and momentum of 
the reciprocating parts the lines A B are drawn across each 
diagram ; they are curved to allow for the irregularities in 
velocity introduced by a connecting-rod of the common length 
—five times that of the crank. 

By taking the difference of pressures shown by the indicator 
to exist on the two sides of the piston, and deducting from this 
the height of the inertia curve when above, and adding the depth 
when below the line, there are obtained the diagrams Figs. 3, 4, 
7, 8, 11, 12, 15, 16, 19, 20, 23, and 24, shown cross-hatched below 
each indicator diagram. 

These “ equivalent pressure ” diagrams are most convenient. 
On them the resistance induced by inertia is subtracted from, 
and the assistance induced by momentum is added to; the force 
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Fig. 28 


set to cut-off at a maximum period of three-quarters of the 
stroke. In practice this is found the earliest point in the travel 
of the piston to which it is possible to limit the admission in an 
engine with only two cylinders, if such an engine is to start 
promptly. This allows a minimum starting effort of 190,000 
foot-pounds in any position in which the engine may chance 
to stand. 

Fig. 28 shows that if a third cylinder be added, and the cranks 
are spaced at an angle of 120 deg. apart, the valves may then 
be set to limit the admission to half stroke, and yet there will 
be an effort of 190,000 foot-pounds available for starting the 
engine. The saving in steam due to limiting the maximum cut- 
off to half instead of to three-quarters of the stroke will be about 
30 per cent. at the latest cut-off, when the consumption of steam 
is highest. The turning moment of the three-cylinder engine 
when running is also much improved. At high speeds, when 
shocks are most detrimental, the variation between the maxi- 
mum and the minimum turning efforts is as 2.2 is to 1 in the 
two-cylinder, but only as 1.5 is to 1 in the three-cylinder type. 
The running at slow speeds is also better, because the weight of 
the three cranks balance each other in any position, and there is 
none of that tendency to “hang” displayed by two-cylinder 
engines when both cranks come to the bottom. 
| With two cranks at right angles the centre of gravity of tho 
| cranks, pins, and connecting-rods is situated at a considerable 
| distance outside the axis of the crank shaft ; at high speeds this 
| sets up a large unbalanced force tending to move the engine as 
| a whole upon its foundations, which must be massive to absorb 
the vibration. With three cranks spaced equally there is no 
such unbalanced force tending to move the engine as a whole. 
True, both these defects of the two-cylinder engine can be 
counteracted by balance weights, but as these add considerably 
to the revolving weights, they make the engine more sluggish 
in starting and less prompt in stopping. From every point of 
view, then, the three-cylinder engine is superior to the two- 
cylinder, and its very general adoption of recent years is not 
therefore surprising. 2 

Reversing engines, which are none too large to start quickly, 
all have such an excess of power when at full speed that, though 
the valve gear is linked up, the engines run away unless the 
steam is throttled down from boiler pressure, involving consider- 
able loss by “ wire drawing.”’ On considering the defects of 
existing reversing engines it occurred to the writer that by still 
further multiplying the number of cylinders and reducing their 
capacity the starting effort could be increased and the full 
boiler pressure utilised much later in the run, with a saving of 
steam both at commencement and finish. Fig. 29 shows the 
working of an engine having five cylinders 36in. diameter by 
36in: stroke, the eombined capacity of whieh is 44 per cent. less 
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than that of three cylinders 48in. diameter by 60in. stroke, and 
15 per cent. less than that of the two-cylinder engine of that 
size. Yet the minimum starting effort of the five-cylinder 
engine is 42 per cent. greater than that of the three and 37 per cent. 
greater than that of the two-cylinder engines with larger cylin- 
ders. But apart from the saving in steam which this would 
effect the shorter stroke of the five-cylinder engine would permit 
of its being run at 200 revolutions, without exceeding the piston 
speed of the larger engines, running at 120 revolutions, so 
enabling a larger output to be obtained from the mill. Also the 
turning moment obtained from the five-cylinder engine, as shown 
in Fig. 29, is so nearly constant that the maximum stress on the 
crank shaft, the spindles, and rolls is 25 per cent. less than with 
the two-cylinder, and 29 per cent. lower than with the three- 
cylinder engines. The cranks also balance each other against 
gravity in any position, just as in the case of a three-cylinder 
engine ; so that there are no unbalanced forces tending to move 
the engine as a whole on its foundations, and the local unbalanced 
force may be materially reduced. By placing the two adjoining 
cranks, not at 72 deg. apart but at 144 deg., the weights concen- 
trated at the crank pins go a long way towards balancing each 
other, the disturbing couple being situated at a distance of only 
5.56in. from the centre of the crank shaft, whereas in the three- 
cylinder engine the couple tending to shake the bearing between 
the two cranks will be situated at 15in. from the axis of the 
shaft ; and as the centrifugal force is proportional to the square 
of the speed, the disturbing foree, at the same number of revolu- 
tions, with the five-cylinder engine will be as 31 is to 225 in the 
case of the three-cylinder engine—only about one-seventh as 
great—supposing the weights for both engines were alike, 
whereas the connecting-rods of the five-cylinder would be appre- 
ciably lighter. 

In addition to these advantages, the first cost of five engines 
with cylinders 36in. diameter by 3ft. stroke would not be more 
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Fig. 29 


than about three-fourths of that of three engines having cylinders 
48in. diameter by 5ft. stroke. The cost of the spare parts to be 
kept in stock in case of a breakdown would also be reduced by 
about one-half ; and if the five sections of the crank shaft were 
made all precisely alike, as could be easily arranged, only one- 
fifth of a crank shaft would be needed to insure immunity against 
having to wait while a new crank shaft was being made to replace 
a broken one. Indeed, there would probably be very little diffi- 
culty in running with four cylinders only for some considerable 
period if desired. The most marked advantage, however, would 
be in the case of a plant containing cogging, roughing, and finish- 
ing mills. In this case the keeping in stock of a complete spare 


engine, even down to the cylinder and bed-plate to renew any one | 


broken, would only add one-fifteenth to the whole cost of the three 
sets of engines, and by making the parts interchangeable a 
damaged engine could be literally lifted out and a new one 


dropped in its place without stopping the plant for more than | 


here is one further point to deal with, namely, 


a few days. 
The higher the pressure against which the 


the steam pressure. 
engine exhausts the more efficient is the cushion. 
no reason why the common pressure of 120 1b. should not be 
materially increased now water-tube boilers are available. The 
writer has had several engines, for the design of which he is 


responsible, working for some years now with steam of 200 lb. Professor Howard J. Barnes, F.R.S. 


pressure, superheated 150 deg. Fah., and has experienced no 
trouble whatever with them. Pressures of 250 lb. and 266 Ib. 
have long been common in the Navy, and there seems no reason 
whatever why steam of 300 lb. pressure, superheated 150 deg. | 
Fah., up to which temperature no difficulties arise, should not | 
be regularly used in reversing engines. 


| St Cieerance 





Fig. 30 


Fig. 30 shows the theoretical diagrams worked out for a 
reversing engine with a clearance space of 15 per cent., starting 
with a boiler pressure of 300 Ib. and exhausting against a pres- 
sure of 80 lb.; then, allowing for a loss of 15 per cent. in transfer, 
this steam is shown expanded down in an engine having a clear- 
ance space of 10 per cent.—easily obtainable when engines are 
not required to reverse—expanded three and one-half fold, and 
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exhausted at 17.5 lb. absolute, after which it would be expanded 
down again in an exhaust turbine. 


David Bowen and W. E. French ; “‘ A Rope-driven Coal Cutter,’ 
by Mr. Wilfrid L. Spence. ‘The following papers, which have 


Consider the case of blast furnaces consuming 50 tons of coke | already appeared in the ‘“* Transactions,” will be open for dis. 


per hour and yielding 140,000 cubic feet of gas per ton of coke ; 
the gas given would be 7,000,000 cubic feet. 


cent. of this for heating the stoves there would remain for pro- | 


ducing power 3,850,000 cubic feet of gas per hour. Employing | 
this gas to raise steam at 300 lb. pressure, superheated 150 deg. 
Fah., in boilers capable of evaporating 50 lb. of water per 1000 
feet of gas, there would be available 192,500 lb. of steam per | 
hour. 
This steam taken direct to reversing engines in the mill requir- | 
ing 30 lb. of steam per indicated horse-power when exhausting | 
against a pressure of 80 lb. per square inch, would afford a con- | 
tinuous output of 6416 indicated horse-power hours. | 

Allowing that this exhaust steam would lose 15 per cent. in | 
weight by condensation, &c., and drop 5 lb. in pressure, there | 
would be left 163,625 Ib. of steam at 75 lb. pressure to supply | 
blast. Engines worked by this steam, which would yield one | 
indicated horse-power for every 31 Ib. of steam when discharging | 
at a little above atmospheric pressyre, would provide | 
5278 indicated horse-power for blowing the blast furnaces. The | 


blast required would be about 4,875,000 cubic feet per hour, or | 


81,250 cubic feet of free air per minute, to compress which to | 
8 lb. pressure per square inch would require about 32} net indi- 





cussion :—* Reduction, Control and Collection of Coal Dust 


Allowing 45 per | in Mines,’’ by Mr. Sam Mavor; ‘‘ Notes on the Valuation of 


by Mr. T. A. O’Donahue; “ The Pre. 
by Dr. John Harger. The 
7.30 p.m., dinner at 


Mineral Properties,” 
vention of Explosions in Mines,” 
general meeting will be closed at 4 p.m. 
the Waldorf Hotel, Aldwych, W.C. 


THURSDAY, FRIDAY anp SATURDAY, JUNE 678 vo 874, 
Tue INstiruTion OF WATER ENGINEERS.—Summer General 
Meeting at Cheltenham. For particulars see page 526 an 
FRIDAY, JUNE 
THE LNsTITUTION OF MINING ENCINEERS. 
and Telephone Works of the Western Electric Company, 
Limited, North Woolwich. 9.40 a.m., Leave Fenchur:)). 
street railway station for North Woolwich, visiting the cable aid 
telephone departments. 


7TH. 
Visit to the Cable 


FRIDAY anp SATURDAY, JUNE 7rH anv 81H. 


THE InstiTUTION OF MUNICIPAL AND CouNnTY ENGINEERS 
The Albert Hall, Stirling. District Meeting. 11 a.m. Reception 


There seems | 


| in the Albert Hall. Discussions on papers —which will be taken 
power. Blowing engines having a mechanical efficiency of | 8 read—entitled “The Municipal Works of Stirling,” by Mr. 
85 per cent. and a volumetric efficiency of 90 per cent.—giving A. H. Goudie, and ‘* Work carried out in Central Stirlingshire 
an overall efficiency of 764 per cent.—would absorb in this work | under the Road Development Grant,” by Mr. D. R. Cox. 
3452 indicated horse-power, leaving a margin of 1826 indicated | 2 p.m., inspection of burgh works and county improved roads 
horse-power to meet contingencies. Deducting 5 per cent. | and quarry. 6.30 p.m., annual dinner, Golden Lion Hotel, 
leaves 155,444 lb. of exhaust steam from these engines, which | Saturday, at 9.30 a.m., circular tour by motor char-d-banc 
would produce, in an exhaust turbine capable of generating one from Stirling to Lochearnhead. 
electrical horse-power for 30 lb. of steam, 5181 electrical horse- | —— , whim 
power for the ma ly of current for the various purposes for which | WEDNESDAY, JUNE 
power is required about a works. Seeing there would be only | THe INstiTuTION oF MunicipaL ENGINEERS.——-The London 
| one set of boilers and one set of condensing plant for the three | Aerodrome, Hendon, N.W. For programme see page 542 
| departments—the blast furnaces, rolling mills, and general elec- | 1.45 p.m. from Charing Cross. 
| tric supply—while all the engines would be of simple pattern, | = Tyirry-nrntH Annual Dinner of the Old Students of tl 
the first cost of such plant would be extremely moderate and the Royal School of Mines, at the Imperial College Union, Prince 
working costs very low. : . | Consort-road, South Kensington. 7 for 7.30 p.m. 
| It may be interesting to compare this proposed method of 
working with that of doing the same work by gas engines, taking | WEDNESDAY, THURSDAY anp FRIDAY, JUNE 
1000 cubie feet of gas to produce 11} indicated horse-power. 147TH. 
The gas blowing engines, to be capable of producing the same 
power as before, namely, 5278 indicated horse-power, would | ‘piped : we naar 
require 458,956 cubic feet of gas; to provide electric current | ®t Glasgow. For programme see page 55-. 
| equal to 5181 horse-power would require 7200 indicated horse- | SATURDAY, JUNE 
| power, consuming 626,087 cubic feet of gas; and taking the | 
| overall efficiency of an Ilgner set at full load at 60 per cent., or, | 


cated horse-power per 100 cubic feet, or 2641 indicated horse- 





]2TH. 


12TH 10 


INSTITUTION OF ELECTRICAL ENGINEERS.—-Summer Meeting 


15rH. 

THe INstiruTION OF LocoMoTIvE ENGINEERS.—First Annual 
ee per cent. average, there would be required 11,665 indi- | Dinner. 
eat 1orse-power to drive the mills, consuming a further | ea ee - es es 
1,014,434ft. of gas, making in all a total of 2,099,479 cubic TUESDAY to FRIDAY, JUNE 18rx To 2Isr. 
feet. This would leave a surplus of 1,750,521ft. of gas avail- | ASSOCIATION. 

| able for some other purpose. Against this, however, would have | For programme 

| to be set the interest, depreciation, and wear and tear of the gas 
cleaning and electric plant and gas engines, and the higher 
amount of wages necessary to clean, work, and tend them. 

Which of the two systems would, on the whole, be the cheaper 

| to run would depend upon the price obtainable for the surplus 
power. 


INCORPORATED MUNICIPAL ELECTRICAL 
Seventeenth annual convention at Harrogate. 
see page 552. 


NAVAL ENGINEER APPOINTMENTS. 





Tue following appointments have been made at the Admiralty: 

Engineer Commanders.—A. E. Atkins, to the Vivid, addi- 
tional, for the Theseus, on paying off ; A. Brown, to the Victory, 
additional, for R.N. War College; E. P. St. J. Benn, to thx 
Latona; W. E. Townsend, to the Jupiter, additional, for the 
Swiftsure, on paying off; F. Main and H. W. Kitching, to the 
Victory, additional, for oil fuel course; P. D. Maltby, to the 
President, additional, for special service at Weymouth ; C. W. J. 
Bearblock, to the Queen, on recommissioning ; G. H. Cockey, 
to the Penguin, additional, as Chief Engineer, Sydney-yard, to 
take effect on taking over duties; B. J. Watkins, to the Glory, 
additional, for the Bacchante ; F. Main, to the Agamemnon ; 
S. M. G. Bryer, to the Hercules; C. H. A. Bermingham, to the 
Prince of Wales; H. W. Kitching, to the Warrior. 

Engineer-Lieutenants.—H. A. Sheridan, to the King Edward 
VIL.; S. F. Coopper and T. H. F. Dampier-Child, to the Victory, 
lent for oil fuel course ; H. O. Andrews, to the Vivid, additional, 
for the Diadem, on paying off ; J. Hughes, to the Kent; H. H. 
Gordon, to the Tamar, additional, for the Welland; J. C, Pear- 
son, to the Victory, additional, for the Hardy, and to assist on 
staff of Captain Superintendent of Destroyers ; L. B. R. Wans- 
brough, to the Racer, additional, for Osborne College; F. B 
Jaques, to the Natal; J. 8. Orr, to the Pomona, additional, for 
Dartmouth College; W. A. Wood, to the Dreadnought; J.C. 
Jenkins, to the Blake, for duty with destroyers ; R. G. Morton, 
to the Blake; H. R. Baker, to the Vivid, for the Magnificent ; 
Cc. L. J. Risch, to the Jupiter, additional. for the Peloru 
G. Villar, to the Arrogant, additional, for service with sub 
marines; W. V. Benoy, to the Queen, on recommissioning ; 
W. G. Colquhoun, to the Venus, additional, for the Attack, on 
commissioning ; H. R. Denson, to the Blenheim, additional, for 
the Wolverine, on recommissioning ; C. de F. Messeroy, to the 
Vivid, additional, for the Fearless, and to assist on the staff of 
the Captain Superintendent of Contract-built Ships at Glasgow ; 
C. E. Sutton, to the Hecla, additional, for the Amazon; R. C. 
Boddie, to the Vivid, additional, for the Dublin, and to assist on 
staff of Captain Superintendent of Contract-built Ships at Glas- 


FORTHCOMING ENGAGEMENTS. 


TO-DAY. 
Junior INSTITUTION OF ENGINEERS.—39, Victoria-street, 
S.W. “ Brewery Plant,” Mr. S. H. Hole. 8 p.m. 
Roya INsTITUTION OF GREAT Britain.—Albemarle-street, 
Piccadilly, W. ‘‘ Recent Advances in Agricultural Science : 
The Fertility of the Soil,” Mr. A. D. Hall, F.R.S. 9 p.m. 


FRIDAY anp SATURDAY, MAY 24TH anp 257TH 


THe Royat Sanitary InstiruTe.—Provincial Sessional 
Meeting, Blackpool, in the Council Chamber, Town Hall, Black- 
pool, at 7.30 p.m., when discussions will take place on ‘* The 
Card Index System as applied to Public Health Work,’ opener 

| Mr. E. W. Rees-Jones ; and “‘ A Description of the Joint Scheme 
of Sewerage for Thornton-le-Fylde, Bispham-with-Norbreck 

| and Carleton,” opener Mr. Arthur Hindle. On Saturday, at 

| 10.30 a.m., members will inspect the new promenade works, 

| and also inspect the new drainage works in connection with the 

| combined scheme of sewerage for Thornton-le-Fylde, Bispham- 
with-Norbreck and Carleton, and inspect the new main drainage, 

| pumping station and outfall works, by kind permission of the 
Fleetwood Urban District Council. 


MONDAY, MAY 25ru. 
THE INSTITUTION OF AUTOMOBILE ENGINEERS: GRADUATES’ 
SEcTIoNn.—Visit to Messrs. Dennis Brothers and Messrs. Drum - 
mond Brothers, at Guildford. 


THURSDAY, MAY 30rz. 


INSTITUTION OF ELECTRICAL ENGINEERS.—Lecture Theatre 
| of the Institution, Victoria Embankment, W.C. Extraordinary 


| general meeting to pass a resolution regarding the articles of 
gow ; W. W. Lock, to the Vanguard ; 8S. F, Coopper, to the Pem- 


| association. 5.30 p.m. 

, , , | broke, additional, for the Sparrowhawk, and to assist on staff 
wines ial ste Mase : _ | of Captain Superintendent ot Destroyers Building by Contract ; 
| THE Junior InstITuTION oF ENGINEERS.—39, Victoria- | P, J. King, to the Pembroke, additional, for duty at Sheerness : 
street, Westminster. “Standardisation of Engineering Cata- | R. Rampling, tothe Hampshire ; R. Walker, to the Irresistible : 
| logues,”” by Mr. Arthur Bourne. p-m. | E. F. Briggs to the Acton, additional, for aviation ; C. L. 

Roya Institution oF GREAT Britarn.—Albemarle-street, | Warren to the Victory, additional, for the Paragon, and to 
Piccadilly, W. ‘“* Icebergs and their Location in Navigation,” | assist on the Staff of Capt. Superintendent of destroyers build- 
| 


9 p.m. ing by contract ; C. G. Breton, to the Superb ; J. N. Tucker, to 
Norrs-Easr Coast INSTITUTION OF ENGINEERS AND SHIP- | the Vivid, additional, for the Woolwich, and to assist on the 
BUILDERS.—Lecture Theatre of the Literary and Philosophical | ed F gion Ay cg ng ee of retry peat a en: 
Society, Newcastle-upon-Tyne. Closing General Meeting. | >: %- #verne, to the “phigenia ; v. i de turks, vo the © 
The by-laws of the Institution as modified and adopted by the | lent. additional, for the Grafton. 
Council prior to applying for incorporation will be submitted | 
to the members for adoption. 7.30 p.m. 
Puysicat Society or Lonpon.—At the Imperial College 
._ Imperial Institute-road, South Kensington, S.W. 
The Calibration of Wave Meters for Radio-Telegraphy,” by | Engineer Sub-Lioutenants.—E. W. Caine, A. K. Dibley, D. J. 
Professor G. W. O. Howe ; “ On the Use of Heaviside’s Resist- | Beets, and J. H. Breaks, have been promoted to the rank of 
ance Operators in Air Core Transformer Theory,” by Dr. W. H. | fngineer-Lieutenant 
Eccles; ‘*‘ The Movements of Semi-oily Liquids on a Water | pie - 
Surface,” by Mr. C. R. Darling ; “‘ Experiments on Surface Leak- | 
age in Alternating Electric Fields,” by Mr. G. L. Addenbrooke. | 
5 p.m. Editing Committee Meeting at 4.15 p.m. Council | 
Meeting at 4.30 p.m. 


TUESDAY, JUNE 4ru. 


InpIAN MINING AND GEOLoGIcAL CLUB.—Piccadilly Hotel, 
W. Third Annual Dinner at 7 p.m. Full particulars from the 
Club Secretary, 30, Furnival-street, Holborn, E.C. 


THURDSAY anp FRIDAY, JUNE 67H Anp 71H. 


THE InsTITUTION OF MINING ENGINEERS.—Fifty-sixth 
General Meeting at the rooms of the Geological Society, Bur- 
lington House, Piccadilly, London, W. 11 a.m., the President, 
Mr. W. E. Garforth, will open the general meeting and deliver 
an address. The following papers will be read, or taken as 
read :—‘‘ Why Leave Shaft Pillars ?’’ by Messrs. W. H. and 
B. H. Pickering; ‘‘ Safety Devices in Connection with Elec- 
trical Machinery and Appliances for Coal Mines,’’ by Messrs. 


PROMOTIONS. 
Engineer Commanders.—G. C. Bath and H. P. Vining have 
been promoted to the rank of Engineer Captain, with seniority 
of April 2nd and 23rd respectively. 








THE INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 
—The sixth congress opens in the Engineering Societies’ Building 
in New York City on Tuesday morning, September 3rd, 1912, 
and will continue in session if necessary during the balance of the 
week, Following upon this there will be arrangements made for 
a week’s excursion over the Lehigh Valley Railroad, with a visit 
| to the Bethlehem Steel Company and some of the cement plants 
| in that district. The party will then proceed to Niagara Falls 
| and Buffalo, where are the Lackawanna Iron and Steel Company’s 
| works ; then to Pittsburg, where iron and steel plants of various 
| kinds are situated and also those of the Westinghouse Company ; 
| thence to Washington to visit the Government Departments, 
including the Bureau of Standards, Testing Bureau of the Army 
and Navy, Smithsonian Institute. A reception will be given by 
the patron, President Taft. A return will be made to New 
York Saturday, September 14th, 


| 
| 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
F OTHER DISTRICTS. 


(From our own Correspondent.) 


Active Iron Market. 
AN active iron market can unhesitatingly be described 
the current condition of the Staffordshire iron industry. 
More confidence is being shown in the stability of existing prices, 
both by consumers and merchants, forward business tending 
to inerease. The output of pig iron is being gradually 
.tvengthened as more furnaces are blown in, but the “‘ make ” 
will not be brought up to the usual dimensions for two or three 
weeks to come. Fresh supplies cannot be promised with 
absolute regularity much before July or August. The quantity 
of furnace coke available is not yet equal to the requirements 
melters, so that production of pig iron is not yet of normal 





a 


dimensions. Smelters adhere firmly to late quotations. South 
Staffordshire common forge iron realises 57s. 6d.;  part-mine 
iron, 62s.; all-mine iron, 90s.; and cold blast iron, 120s. per 
ton. Northampton makers are not prepared to entertain 


offers at less than 61s. to 62s. for common grades, and Derby- 
hire irons are 62s. and upwards. North Staffordshire forge 
iron is 62s, to 63s. per ton, and best 67s. to 68s. per ton. 


Bar Mills in Arrears. 

The bar mills are going up to the full extent of the 
raw material supplies, but they are getting further into arrears 
with orders, and are not disposed to enter into commitments 
unless customers consent to wait or pay a special price. The 
oflicial price for marked bars —£9—is readily paid, and repeat 

are being placed to cover future obligations. The 
commonly asked for merchant bars is £8 delivered, but 
emergency lots can only be had at 2s. 6d. above that price. 
Nut and bolt grades are worth £7 12s. 6d. to £7 15s., delivered 
Darlaston and Wednesbury. ‘There is a considerable amount 
of work in manufacturers’ hands, and the urgency of demand 
prevents foreign competition in bars assuming formidable 
dimensions. Specifications against contracts are being given 
out with such freedom that makers have much more work than 
they can cope with, and consumers’ requests for quick deliveries 
cannot be complied with. 


orders 
price 


Galvanised Sheets and Raw Material. 

The galvanised sheet trade is handicapped by the 
of steel sheet bars, and some firms, though holding 
contracts, are unable to get all their sheet mills in 
operation. Prices remain firm at from £12 10s. to £12 15s., 
f.o.b. Liverpool, but small sales are said to have been made 
by second hands at about £12 2s. 6d. Producers of black sheets 
also busy, and quotations are maintained at :—Singles, 
tid.; doubles, £8 2s. 6d. to £8 5s.; trebles, £8 12s. 6d. 
business coming forward for gas strip at the new 
\ssociation rates of £7 15s. and £7 6d., but the bulk of the 
business is going in old contracts taken before the advance. 
It is said that the Association is embarking upon the former 
policy of the Sheet Makers’ Association, and is buying up 
tanding Black Country strip mills and dismounting them 
entirely, with the effect of lessening internal competition. 


scarcity 
extensive 


are 
£4 68. 
Some 1s 
17s. 


Steel Trade. 

Steel makers are very busy. They are working at 
highest possible pressure, but are not making much impression 
upon the accumulation of orders which faced them when the 
coal strike made them idle. In this department this dearth 
of raw material is causing great difficulty. Consumers whose 
stocks have run out are prepared to pay almost any price for 
material for prompt delivery, and to-day Bessemer sheet bars 
occasionally quoted about £6, and Siemens £6 2s. 6d., 
4 and the minimum market quotation was £5 10s. to £5 12s. 6d. 
: for Bessemer bars, and £5 12s. 6d. to £5 15s. per ton. By the 
United States Steel Corporation, steel bars are being offered 
at £5 2s. 6d. and £5 5s., egg red at English ports, and German 
billets are £5 per ton, f.o.b., German bars being withdrawn from 
the market. The National Joist Syndicate has just raised its 
official quotation 5s. per ton, making the new basis £5 8s. to 
£5 11s, per ton for the home trade, according to the district of 


were 


The Steam Users’ Association. 

The fifty-seventh annual report of the Committee 
of Management of the above Association was presented at a 
meeting of the members held on Tuesday last. The report 
states that no explosion has occurred during the year of any 
boiler under the Association’s care, and at the end of fifty-seven 
years during which the Association has been in existence no 
life has yet been lost by the explosion of any boiler inspected 
and guaranteed by the Association. As many as 22,892 boiler 
examinations were made last year by the Society’s inspectors, 
of which number 9888 are classified as ‘‘ internal,’ “ flue’ and 
“entire.” The number of boilers under inspection amounts 
to 9984, in 4583 works, belonging to 2185 members. Two 
instances are given to illustrate the necessity for the greatest 
vigilance in the inspection of boilers. Recently, on making a 
first thorough examination of some water-tube boilers working 
at high pressures, the drum ends were found to be so dangerously 
grooved in the roots that the end plates had to be renewed. 
In another case, a boiler was found to be working without a 
pressure gauge and with the safety valve stuck fast. Outside its 
ranks the Association has noted during the year the occurrence 


of 93 explosions, killing 30 persons and injur ing 83 others. Of 
these, 15, killing 7 persons and injuring 23 others, may be 
termed ‘‘boilee explosions proper,’ while the remaining 78, 


killing 28 persons and injuring 60 others, may be termed ‘ mis- 
cellaneous 
valves, kiers, drying cylinders, bakers’ ovens, economisers, &c. 
of hot water or kitchen boilers, by which 1 person was killed and 
5 others injured. The following gentlemen were re-elected on | 
the Committee of Management : Messrs. A. Dugdale, 
C. Heaton, H. Harrison, H. H. Smith-Carrington, 
E. Hopkinson and H. Whitehead. 


Navigation of the River Dee. 

At Chester on Tuesday last a private conference of 
the interested authorities was held to consider a scheme sub- 
mitted by the engineer of the River Dee Conservancy Board 
for improving the navigable condition of the channel of the | 
river. The estimated cost of the scheme—which had already | 
been approved by the Board £75,000. The conference 
included among others, representatives of the Conservancy 
Board, Flintshire and Denbighshire County Councils, Chester. 
Flint and Wrexham Town Councils, and Mold, Connah’s Quay, 
Buckley and Holywell Urban District Councils. The scheme 
was unanimously approv ed, and a representative committee was 
appointed to assist the Conservancy Board. There is a prospect | 
of obtaining £30,000 from the Development Commissioners, | 
leaving £45,000 to be raised by the various authorities interested. 


is 





British Cotton Growing. 
At the annual meeting of the British Cotton Growing | 
Association, held in Manchester on Tuesday last, it was stated 
that 27,673 bales of cotton of the value of £373,000 had passed 
through the Association’s hands last year. Since the commence- 
ment of ope oe in 1902, the cotton produced amounted to 
220,000 bales. " Association has now two ginning factories 
on the Gold Coast, yore in Southern Nigeria, four in Northern | 
Nigeria, two in Rhodesia, one in Durban, three in Nyasaland, 
six in British East Africa and Uganda, two in the Soudan, 
one in Colombo and one in Barbadoes. 


Power Consumption by the Tramways. 

In the annual report of the Manchester Corporation 
tramways just issued, the consumption of electric energy is 
given at 29,890,427 units, or 1.653 unit per car mile, against 
1.76 unit per car mile in the previous year. The number of 
cars in use is 617; the average car miles per day, 97.2; average 
working expenses per car mile, including cost of power, 7.037d.; 
average traflic revenue per car mile, 1]1.225d. 


Manchester Boilermakers’ Affairs. 
Much regret is expressed in. engineering circles in this | 
district at the misfortune of the firm of Galloways Limited. 
The business has been placed in the hands of a receiver, on the 
application of some of the debenture holders who opposed the 
proposed issue of £50,000 prior lien debentures. I understand 


| that an effort will be made to reconstruct the company, with | 


the object of continuing the business, which at present is much | 
more promising than for some time past. 





delivery. 
; Miners’ Wages. 
Sir Clarendon G. Hyde has issued his award as chair- | 
man of the (Minimum Wage) Wages Board for the Cannock | 
Chase coal @istrict. The rates awarded are as follows :— | 


Stallmen, 6s. 6d, per day ; holers and other practical stallmen, | 
’ 3d.; expert timberers and rock rippers,-s ; loaders, bd.; 
4 datallers and ordinary timberers, 5s. 4d.; and dirt emptiers and | 
unskilled labour, 4s. 9d. a day. The boys 
of fourteen years of age start at 2s. a day, reach 2s. 6d. when they 
are aged seventeen, and then rise 6d. per year until at twenty-one 
years they get 4s. 6d. per day. 


tis 5s. 





NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, Thursday. 
Pig Iron Steady. 
THERE was steady feeling to note in pig iron, and with 
a fair attendance trading was well up to the average, buyers 
showing more disposition to operate. All classes of pig iron 
ruled firm, Finished iron and steel fully maintained at late 
rates. Copper showed an advance all round, tough ingot and 
best selected especially. Sheet lead unchanged, but English 
tin ingots had receded £4 per ton. 


Quotations. 

Pig iron: Lincolnshire, 
shire, 60s. 6d.; Derbyshire, 62s. 6d. to 63s.; 
(open brands), 63s. 6d. to 63s. 10d. Seotch: Gartsherrie, 69s.; 
Glengarnock, 67s, to 67s. 6d. (official, 68s.) ; Summerlee, 69s.; 
Eglinton, 66s. 6d., delivered Manchester. West Coast hematite, 
74s. to 75s., f.o.t. Delivered Heysham: Gartsherrie, 67s.; 
Glengarnock, 65s. to 65s. 6d. (official, 66s.) ; Summerlee, 67s.; 
Eglinton, 64s. 6d. Delivered Preston: Gartsherrie, 68s.; 
Glengarnock, 66s. to 66s. 6d. (official, 67s.) ; Summerlee, 68s.; 
Eglinton, 65s. 6d. Finished iron: Bars, £7 15s. to £8; hoops, 
£7 17s. 6d.; sheets, £9. Steel: Bars, £7 10s. to £8 ; Lancashire 


Stafford- 
Middlesbrough 


No. 3 foundry, 61s.; 








TST 


hoops, £7 17s. 6d.; Staffordshire ditto, £7 17s. 6d.; sheets, 
£8 15s. to £9; boiler plates, £8 l5s. to £9; plates for tank, 
girder and bridge work, £8 to £8 15s.; E nglish billets, £5 15s. to 
£6; foreign ditto, nominal ; cold drawn steel, £10 to £10 10s. per 
ton. Copper: Sheets, £90; tough ingots, £78 to £78 5s.; best 





selected, £78 5s. to £78 10s. per ton; copper tubes, 11d.; brass 
tubes, 94d.; condenser, 104d.; brazed brass tubes, 10d.; rolled 
brass, 8}d.; brass wire, 84d. to 83d.; brass turning rods, 84d.; 
yellow metal, 73d. per pound. Sheet lead £20 5s. per ton. 
English tin ingots, £214 per ton. Aluminium, £70 per ton. 


The Lancashire Coal Trade. 


The market was fairly steady, and prices, except per- 
haps for house coal, were fairly maintained. For contract 
account there is an upward tendency. House coal is disturbed 
by the quantities sent in from Yorkshire and Der byshire princi- 
pally. Slack and engine fuel maintain full rates. There is also 
a better feeling to note im shipping and bunkering coal. 





| through the district. 


| tion, 





BarrRow-IN-FurNEss, Thursday. 
Hematites. 

The hematite pig iron trade is busily employed right | 
Makers hold some good orders, and the | 
whole of their present output is being put into prompt consump- 
and iron has been, to some extent, drawn from stock to 
meet the increasing demand by users. Steel makers at Barrow 
and at Moss Bay, near Workington, have larger requirements, 
and are taking a big proportion of the make at Barrow and 
Workington, and at the ironworks, where iron is made for the 
open market, there is much briskness, good contracts being held 
on local as well as general account. It is evident that the iron 
trade is in for a good brisk time. Makers are quoting 62s. per 
ton net f.o.b. for parcels of mixed numbers of Bessemer iron, 
and special sorts of iron, which are in increasing request, are at 
76s. per ton. There has been some business done in the warrant 
market at 70s. 6d. per ton, which is now the ruling price. 


Iron Ore. | 
The iron ore trade is busily employed. Raisers are 

experiencing a fuller demand for their ore on local as well as 
general account, and increased activity is the cdse all round. 
Good average sorts of ore are quoted at 15s. to 188. 6d. per ton, 
and the best ores are as high as 26s. per ton net at mines. Much 
attention is being paid to new finds of ore in the Furness district, 
and good results are expected. Last week two cargoes of 
Spanish ore arrived in Barrow, making in all 6800 tons. This 
class of ore is quoted at 21s. 6d. per ton, delivered to West Coast 
works. 


Steel. 

There has not been such a state of activity in the steel 
trade asis at present the case for afew years. At the Barrow 
works about every department is busily employed, and a large 
output is being maintained of rails, ship plates, sheet bars, 
billets, &c. Some good orders are held. The demand for steel 
sections is active on home and colonial account. In West 
Cumberland the rail mills are busy and there is much life in 
some of the smaller branches of the trade. Prices all round are 
firm. Heavy sections of rails are quoted at £6 to £6 5s. per 
ton, and ship plates are at £7 17s. 6d. to £8 per ton, with boiler 
plates at £8 10s. to £12 6s. per ton, and tin bars and billets 
run about £5 10s. per ton each, with hoops at £7 15s. per ton. 


Shipbuilding and Engineering. 

The chief feature of these trades of the! week was the 
launch on Saturday last of the Japanese battle-cruiser ee 
She has a length of 704ft., will steam 28 knots ‘ at least,” | 
the builders put it, has a displacement of 27,500 tons, and Pe 
horse-power will work out at 70,000. Her chief armament 
will be eight 14in. guns. She will be ready for delivery next 
summer, 


Fuel. 
There is a good demand for coal, and prices are at the 

normal again. Coke is in rather better supply, but prices are 
high, East Coast sorts being at 23s. to 25s. and Welsh coke at 
25s. per ton delivered, 





” explosions, é.e., those arising from steam pipes, stop | 


In addition to the above, 5 explosions arose from the bursting | 


H. Lee, | 


| (except those entrusted with superintendence), 5s. 


| ing full market values, which range from 12s. to 13s. 6d. 
| at the pits. 


| very steady. 


| high prices asked for better coal. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

THE output of pig iron and semi-manufactured mate- 
rials is still short of requirements, with the result that prices 
are fully maintained at rather high levels. Progress, however, 
continues to be made in the overtaking of arrears, and deliveries 
of pig iron into this district steadily improve. In a number of 
| cases complaints are made of the scarcity of materials hampering 
production in the finished iron and steel trades. The large works 
are better off in this respect than the smaller, and, generally 
speaking, employment is remarkably brisk in all branches. To 
some extent this is due to the efforts of manufacturers to clear 
off arrears ; but, on the other hand, fresh orders, which carry 
some advance in prices, are coming in freely, and there seems to 
he a good prospect of continuous activity for the rest of the year 
at any rate. The orders are not coming in from one particular 
quarter, but are well spread over all the chief industries, ship- 
building, marine engineering. railway and general engineering 
contributing equally to the demand for the various requisites 
and specialities made here. There is no complaint either in 
regard to the foreign trade. At the same time, although the 
| orders are numerous, there are not many of any great weight 
individually. Still, the steel trades of this centre are undoubt- 
| edly in a healthy condition so far as the volume of work is con- 
cerned. 





Minimum Wage Award. 

The chairman of the South Yorkshire Minimum Wage 
Board has issued his award this week, and, as we suggested last 
week was very probable, it is considered a fairly satisfactory 
settlement, and approximates the agreement which was practi- 
| cally arrived at between the masters’ and men’s organisations 
| before the strike. The chief points are :—Qualified getters 
(hand or machine), 6s. 9d. per day ; trimmers and fillers, 5s. 9d. 
per day; all other workmen over twenty-one years of age 
Boys range 
from 2s. to 4s. 10d. 


The Coal Market. 
The steam coal pits in the South Yorkshire and North- 
East Derbyshire districts are finding no difficulty in disposing of 
their full outputs. This is due chiefly to the heavy call for 


| arrears on contract account, which are being worked off rapidly 


and to the shorter time now remaining of the shipping season. 
The shortage of carrying tonnage at the Humber ports is an 
unfortunate factor, but the railway companies and large indus- 
trial users are taking heavy supplies, and are buying on the open 


| market outside contracts in order to replace depleted stocks. 


As a rule, however, buyers consider 13s. 6d. per ton for best 
South Yorkshire hards too high a price, but spot Icts are fetch- 
per ton 
Best Derbyshire hards are about Is. below these 


rates. 


Gas Coal. 
Very few contracts have as yet been renewed for gas 
coal, but prices are 2s. 6d. per ton above expiring contract rates. 
In the meantime a large tonnage of gas coal is going away chiefly 


| on contract account, but some good sales have been made on the 


open market to inland works for stocking purposes. There is 


also a fair business in shipping. 


House Coal. 

Owing to the cold wet weather there has been a rather 
better demand for house coal. Collieries are receiving orders 
more freely, but in some cases stocks have accumulated and 
working has been reduced to four days per week. Values are 
In the lower grade sorts there is not an over- 
plentiful supply for house purposes, owing to an industrial 
demand for fuel. It is probable that collieries will insist on 
advances of 2s. 6d. per ton for renewals of house coal contracts 
expiring on June 30th. 


Slacks. 

In addition to the normal demand for slacks, which is 
exceptionally good from such large consuming centres as the 
Lancashire cotton districts, there is a disposition on the part of 
large users of steam raising fuel to call for slacks owing to the 
Prices for best qualities range 
from 7s. to 7s. 6d. 


Coke. 

With the blast furnaces in full working once more 
there is a keener demand for coke. The furnaces are anxious 
to secure as large supplies as possible, prompted, no doubt, by 
the high prices ruling at present for pig iron. Quotations for 
best washed beehive coke are firmer at 15s. to 16s. per ton at the 
ovens. 


Pig Iron. 

The prevailing shortage of pig iron is felt at the forges 
to a more serious extent than anywhere. For the most part 
makers are not able to sell much on the open market, being 
extremely busy with arrears. Quotations for Lincolnshire and 
Derbyshire iron are nominally 59s. for foundry and 58s. for forge, 


| and some few sales are reported at these prices. 


The Steel Trades. 

Owing to the heavy amount of work on hand most of 
the large works are restricting the Whitsun holidays to the Mon- 
day only. Both the heavy and the light trades are participating 
in these active conditions. There is a good overseas demand for 
all kinds of agricultural steel and tools, makers of which are 
extremely busy. Makers of mining requisites, too, are fully 
employed on home and foreign orders. The demand for coal- 
cutting machinery is very steady, and a rapid expansion in the 
quantity of steel used by this and allied industries is 
reported. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

TAKING the iron and steel industries as a whole, there 
are the best of reasons for encouraging reports, for never have 
demands been larger or prospects brighter. In the Cleveland 
iron market, however, the business has been somewhat quiet 
during the last few days, and prices easier, for warrants on 
Wednesday fell to 53s. 9d. cash buyers, a lower figure than 
has been reported since the first week of the month, and over 
6d. below the highest price that has been touched this year— 
54s. 34d. cash buyers, reported on 13th inst. The lower prices 
have not been brought about by anything in the iron and steel 
trades, for business is as sound and satisfactory as could be 
desired. Outside influences have operated to weaken the prices 
of warrants, chiefly the condition of the Stock Exchange, which 
has been disorganised by the reaction which has followed a 
season of heavy gambling—there has been too much speculation 
in certain markets, and when the operators have sought to 
realise, prices have dropped rapidly, and this has had its effect 
upon legitimate trade. The prospects of trade for the next twelve 
months are altogether favourable to producers, and we may 
expect to see an increase in the number of blast furnaces in 
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operation, for those which were at work prior to the strike 
ean hardly prove adequate to satisfy the demand which must 
come from the extraordinar ily busy finished iron and steel works 
and foundries. The demand from abroad for Cleveland pig 
iron is not quite so active as might be looked for, but a good 
many continental consumers consider the present prices too 
high, and affirm that they can buy German iron on more favour- 
able terms. There has been a good demand from Russia, 
because the Russian Government temporarily suspended 
the import duty on pig iron in the interests of the manufacturers. 
The native pig iron makers found themselves quite unable to 
satisfy the demands made upon them, and were raising their 
prices to prohibitive figures, when the Government relieved the 
situation by admitting foreign pig iron duty free until the end 
of June this year. It is not likely that the concession will be 
prolonged, and therefore Russian consumers are making haste 
to get adequate supplies without delay. This week considerable 
sales of No. 3 Cleveland pig iron have been carried through on 
the basis of 54s. 6d. per ton for prompt f.o.b. delivery, but on 
Wednesday the price was 54s. 3d., with 59s. 3d. for No. 1 
53s. 9d. for Nos. 4 foundry and 4 forge, and 53s. 6d. for mottled 
and white, with a premium for forward deliv ery of 3d. per ton 
per month. There are inquiries for next year’s delivery, but 
producers are not prepared to entertain the offers. 


Hematite Pig Iron. 

The position in the East Coast hematite pig iron trade 
continues to be satisfactory, and a good number of purchases 
have been made this month, especially on home account, because 
it seems that consumers will not derive any benefit by delaying 
their buying, seeing that the prices are much more likely to 
advance than to recede. The prospects of all branches of 
industry that are consumers of hematite pig iron are undoubtedly 
most encouraging, and there is no stock of hematite iron on 
which to draw, either in makers’ hands or in Connal’s public 
stores. Some consumers are inquiring for iron for 1913 delivery, 
but producers are not prepared to commit themselves so far 
ahead in the face of a rising market. For prompt delivery 
makers are quoting and realising 7 i - per ton for mixed numbers, 
and for next half year’s delivery j The rise of about 5s. 
per ton over the last three months <r made East Coast hematite 
pig iron too dear for some of the continental consumers, who can 
get German hematite iron on cheaper terms, and the exports of 
pig iron from Teesside are not so good as they were, but deliveries 
to Sheffield and local works are brisker than probably at any 
previous period. But there are larger exports of spiegel and 
terro-manganese, consumers in the United States requiring 
larger quantities. A cargo of 2500 tons of spiegel was sent last 
week from Middlesbrough to Baltimore, and this week the 
Valetta has cleared with 4145 tons from Bolckow, 
Vaughan and Co.’s, Middlesbrough, for the same port, for whic h 
other lots are shantaced. 





s.S. 


Production of Pig Iron. 

All the furnaces that were damped down in the North- 
East of England when the miners’ strike was in progress have 
resumed operations ; indeed, there is one more furnace at work 
than has been reported since the end of February, when 78 
were in blast out of 116 built. This week 79 are working. 
But it is not to be inferred that the production of pig iron is 
as large as it was before the strike ; that is not the case, for, on 
account of the short supplies of coke, a number of furnaces 
are on slack blast, and the output does not satisfy requirements. 
There is abundance of coal, but a scarcity of coke, the reason 
being that a considerable number of the ovens which were 
allowed to get cold when the miners’ strike was in progress 
have worked badly since they were restarted, and produce 
neither the normal quantity or quality. On this account 
coke continues dear in price, and instead of furnace coke being 
obtainable at 17s. 6d. per ton delivered at Middlesbrough, 
fully 19s. per ton has to be paid for it, and then much of it 
s not of the quality desirable for iron smelting. This is another 
egacy from the late strike of miners, as is the short supply of 
pig iron for weeks after the reopening of the collieries. This 
week Messrs. Pease and Partners have relighted a furnace for 
the production of heinatite iron at their Normanby Ironworks, 
and they have now three furnaces in operation out of four erected, 
all three making hematite pig iron. 


Heavy Stock Reduction. 

The production of Cleveland pig iron is short of require- 
ments, and it is still necessary to draw heavily out of Connal’s 
stock in their public warrant stores; in fact, an average of 
quite 2000 tons per working day has to be obtained from Connal’s 
to make up for the deficiency in the output. Since the miners’ 
strike began at the commencement of March no less than 156,590 
tons have had to be obtained from the public stores. On 
Wednesday the stock was down to 357,699 tons, showing a 
decrease of 34,393 tons this month, and of 243,774 tons since 
the stock began to decline in the autumn. The reduction of 
the stock in the public stores is looked upon as a very satisfactory 
feature, and undoubtedly it means a sounder and healthier 
state of trade, for the smaller the stock is in these stores the less 
opportunity there is of speculators disorganising the trade 
by their operations. 


Iron Ore. 

Large imports of foreign iron ore are being reported 
at Teesside works, where there are already heavy stocks, but 
merchants complain of the absence of new business ; they, how- 
ever, keep the quotation for Rubio ore up at 21s. 6d. per ton for 
early delivery at Teesside wharves, which ironmasters are not 
prepared to pay, though with 5s. 9d. as the rate of freight from 
Bilbao to Middlesbrough, it leaves little for the second hands. 
It has been reported that 21s. 6d. has been accepted for delivery 
over the first quarter of 1913, but that has not been authenticated, 
and to say the least of it, appears rather unlikely. However, 
22s. 6d. is freely named as the quotation for delivery over the 


first half of next year. 


Manufactured Iron and Steel. 

In all branches business is unprecedentedly good, and 
the production is undoubtedly the largest that has ever been 
recorded, especially of shipbuilding material. The manufac- 
turers thereof have even to refuse orders, and bar manufacturers 
make the same report. In other districts bar makers are getting 
prices in excess of the association figures, and they could do that 
in this district if they had not already so many orders on their 
books that they cannot undertake any more except for long- 
deferred delivery. This is a remarkable change from the state 
of affairs a few months ago, when they could not get enough 
work to keep their mills regularly employed. Now there is too 
much. An early further advance in bars, plates and angles may 
well be expected. Common iron bars are quoted at £7 1is., 
basic steel bars at £7 5s., and Siemens steel bars at £8, all less 
24 per cent. Steel ship plates are at £7 15s., iron ship plates at 
£7 10s., steel ship angles at £7 7s. 6d., and iron ship angles at 
£7 15s., all less 24 per cent. delivered at North-East Coast ship- 
yards. Heavy steel rails are at £6 2s. 6d. net f.o.b. 


Shipbuilding. 

There is a veritable “boom” in shipbuilding, and 
builders are so full of work that it is a matter of no little difficulty 
to get orders placed. It is reported that the Cunard Company 
is in the market for more steamers, and the announcement that 
the British Government will be requiring six more Dreadnoughts 
besides a number of other types of war vessels, while Germany 
will need three more Dreadnoughts and other craft has further 
strengthened the market. Palmer’s Shipbuilding and Iron 
Company, which is ‘completing the Dreadnought Queen Mary, 








is reported to have booked an order for two large and powerful 
torpedo-boat destroyers. Sir Raylton Dixon and Co., Middles- 
brough, who have lately booked an order for two large oil 
tankers, have also secured an order for two cargo steamers of 
8000 tons capacity, each for Norwegian owners. There are some 
forty or fifty oil tankers now being built in this country, and it 
is said that American owners are now seeking to place orders for 
several more. R. and W. Hawthorn, Leslie and Co., at Hebburn- 
on-Tyne, have booked an order for two of 9000 tons deadweight. 


The Coal Trade. 

The demand for coal is very fair, but there is consider- 
able difficulty in getting steamers to convey the coal abroad, 
and rates of freights are going up again almost as rapidly as they 
recently fell. On account of this scarcity of vessels there is a 
good deal of short time at the collieries, and the prices have 
fallen to figures very little above those which ruled prior to the 
miners’ strike. Best gas coals are down to 13s. 9d. f.o.b., and 
seconds to lls. 6d., while coking coals are at lls. 6d., and coking 
smalls at 10s. 6d. Ordinary bunkers have dropped to 10s. 9d., 
and best to lls. 6d. Second hands have been pressing coal on 
the market for sale, and that has done a lot to weaken the prices. 
The Durham Coal Trade Conciliation Board has awarded the 
miners an advance of 3} per cent., and this has given consider- 
able satisfaction. The award of the umpire on the minimum 
wages question seems to have been favourably received in Dur- 
ham, but the Northumberland miners bitterly protest against 
Lord Mersey’s decisions in their case. 





NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


The Pig Iron Warrant Market. 

A MODERATE amount of business has been done this 
week in Glasgow warrant market. Somewhat less encouraging 
advices from the United States have had little effect on the tone 
of the market, in view of the good shipments, decrease in stocks, 
and the general activity that prevails throughout the various 
departments of the iron and steel trades. There is an increas- 
ing consumption of Cleveland pig iron in Scotland, but the 
arrivals from Middlesbrough, nevertheless, continue materially 
smaller than they were at this time last year. Since last report, 
however, a fair business has been done in Cleveland warrants 
from 54s. 24d. to 53s. 103d. cash, 54s. 6d. to 54s. 14d. one month, 
and 54s. 114d. to 54s. 74d. three months. There has also been 
some considerable business for delivery at future dates, includ- 
ing 54s. 9d. nine days, 54s. fourteen days, and 54s. Id. eleven 
days. 


Seotch Pig Iron Trade. 

Further progress has been made with the restarting 
of blast furnaces, and the output now more nearly approximates 
to the dimensions of the current consumption. Stocks have 
been lightened while furnaces were out to an extent that has 
greatly strengthened the position of holders of pig iron, and 
merchants have again advanced the quotations of ordinary 
and special brands 6d. per ton. Monkland is quoted f.a.s. at 
Glasgow, No. 1, 63s.; No. 3, 61s. 6d.; Carnbroe, No. 1, 
Nos. 3, 65s. 6d. 


078.; 








No. 3, 63s.; Clyde and Calder, Nos. 1, 70s. 6d.; 

Gartsherrie, Langloan, and Summerlee, Nos. 1, 71s.; Nos. 3, 

66s.; Coltness, No. 1, 86s.; No. 3, 66s.; Eglinton, at Ardrossan 
Troon, No. 1, 63s. 6d.; No. 3, 62s. td.; Glengarnock, at 

Ardrossan, No. 1, 70s.; No. 3, 65s.; Dalmellington, at Ayr, 

No. 1, 64s. 6d.; No. 3, 62s. 6d.; Shotts, at Leith, No. 1, 7is.; | 

No. 3, 66s.; Carron, at Grangemouth, No. 3, 66s. per ton. 


Business in Hematite Pig Iron. 

The position of hematite pig iron is fairly strong, 
notwithstanding that the output is now being materially 
increased. Demand in the West of Scotland appears to be 
expanding, but neither makers nor merchants seem anxious 
to name definite terms. A quantity of Cumberland hematite 
warrants changed hands this week in Glasgow market at 70s. 3d. 


cash, f.o.b. Cumberland ports, this being a slightly better price | 


than that formerly obtained for cash iron. 


Clyde Shipbuilding Activity. 

The work in the Clyde shipyards was not greatly 
interrupted during the colliers’ strike, builders having made 
provision for supplies of material in anticipation of the stoppage. 
But the yards are still for the most part very full of work, 
and it is stated that the shipbuilders are not able to guarantee 
delivery of vessels with what has been their usual celerity 
It is not suggested that there is likely to be material delay 
in finishing work now in course of execution, but builders have 
been asking a longer time than has been customary for the 
delivery of vessels under contracts now in contemplation. 
Very great interest is being shown by owners in the new steamers 
to be propelled by oil engines, and the builders report that they 
have had offers of contracts for such vessels running into a 
tonnage greatly in excess of what they are at present able to 
undertake. 





Finished Iron and Steel. 

There is great activity in the malleable iron and steel 
trades. Some of the makers are reported to have their books 
so full that they are not in a position to guarantee definite delivery 
of orders now on offer. Steel makers are pressed for shipbuilding 
material, especially ship and boiler plates, and they are not able 
to get the full production they could desire out of their works ; 
but the output of steel as a whole is increasing, and no cessation 
of the present activity is regarded as probable for months to 
come. Steel angles are quoted for Clyde delivery £7 5s., ship 
plates £7 12s. 6d., bars £8, and boiler plates £8 7s. 6d., all less 
the usual 5 per cent. discount. A large amount of steel material 
is in hand for export, and the inquiry appears to be well main- 
tained. Inquiries are reported from the Australian Colonies, 
as well as the Far East and South America, of such a nature 
as to suggest that good business may be in store for those 
destinations. There seems to be no abatement in the call for 
sheets and tubes for shipment. Makers of finished iron are 
reported to be unusually well supplied with work. Their 


quotations are on the basis of £7 7s. 6d. for crown bars, less 





5 per cent. discount for delivery in the Clyde district. 


The Coal Trade. 

There is a further easier tendency in the coal trade. 
House coal is in comparatively poor de smand, and is quoted 
f.o.b. Glasgow 10s. 6d. to 12s. per ton. The demand for treble 
nuts has also been quiet, and the shipping price is 11s, to 11s. 6d., 
while doubles are quoted 11s. and singles 11s. 6d. to 12s. Steam 
coal has been abundant and cheaper at 10s. 6d. to I1s., while 
splint is at lls. 6d. to 12s. 6d. per ton. All whole round coal 
is cheapening, and small hard sorts are in good demand at 
comparatively steady rates. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 
Bustness last week was rather of an unsatisfactory 
kind. Inquiries were tolerably numerous, but Whitsun holidays 





loomed in front, making it neeessary for the exercise of great 


| bunkers, 10s, 


| 
| 
| 
| 








| demand for duff steady ; 


care to restrict loadings. Competition for steamers was such 
that, on excellent authority, it was stated that exporters were 
paying,freights equal to and in some cases exceeding those 
current in the recent freight boom. For the coal orders about 
there was much spirited competition, sellers making substantia! 
concessions from the reduced prices quoted in order to get 
wagons released and to avoid pit stoppages. There was some 
degree lessened coal arrivals, but still the quantity received 
was very large, and was composed of coal of all kinds. An 
impression prevails that the tonnage situation will not materially 
alter before June, when steamers delayed in the Black Sea, by 
the closing of the Dardanelles, should become available. 





Latest State of Trade. 

Although conditions for prompt loading had continued 
unfavourable, on account of the very heavy supplies of large 
and the shortage of prompt tonnage, collie owners were 
anticipating steadier markets for all descriptions after the 
holidays. Already steamers were being offered more freely 
for end of May and early June loading, ‘and freights for those 
positions were not maintaining the high levels recently attained. 
It was also regarded as likely that the pit stoppages next week 
would help to restore the balance of the market and place matters 
on a much better basis. For these reasons, while still making 
concessions for immediate delivery, sellers were holding for 
steady value forward. Secondary and lower classes of coals, 
drys and Monmouthshire were still relatively weaker than 
the best. Small coal somewhat steadier for prompt as well as 
for forward loading, recent stoppage having kept supplies down. 
House coals not altered, and no quotable movement in other 





< 








bituminous sorts. Latest: Best steam, 17s. 6d. to 18s.; best 
seconds, 16s. 9d. to 17s. 3d.; seconds, I6s. 3d. to I6s. 9d.; 
ordinaries, 16s. to 16s. 3d.; best drys, 17s. to 17s. 6d.; ordinary 


3d.; best bunker smalls, 9s. 6d. to 10s; 


drys, l4s. 9d. to 15s. 
cargo smalls, 7s. 9d. to 8s. 6d.; 


best ordinaries, 9s. to 9s. 3d.; 


inferiors, 7s. to 7s. 6d.; washed small, 9s. 9d. to 10s. 3d.; best 
Monmouthshire black vein, large, 15s. 9d. to 16s.; ordinary 
Western Valleys, 15s, 3d. to 15s. 6d.; best Eastern, 14s. 6d. to 
l5s.; seconds, 14s. to 14s. 6d. Bituminous coal: Best house- 
holds, 19s. to 20s.; good households, 17s. 6d. to 18s. 6d.; No. 3 
Rhondda, I6s. to 16s. 6d.; smalls, 12s. to 12s. 6d.; No, 2 

> 


to lls. 9d.; No. 2 


through, I1s. 3d. 
to 19s. 6d. Pit- 


Patent fuel, 18s. 6d. 


Rhondda, 13s. tid. to 14s.; 
smalls, 8s. 6d. to 9s. 6d. 
wood, 21s. to 21s, 6d. 


Newport (Mon.). 

Latest: No material change for Monmouthshire steam 
coals. For prompt loading sellers were making concessions 
in order to gét wagons released, but colliery owners were holding 
for steadier figures, expecting that after the Whitsun holiday 
the tonnage position would become more favourable. Latest : 


Best Newport — vein, large, 15s. 6d. to 15s. 9d.; Western 
Valleys, 15s. to 15s. 3d.; TVastern, 14s. 3d. to 14s. 9d.; other 
sorts, 13s. 9d. to 14s.; best smalls, 9s. to 9s. 6d.; seconds, 8s. 


coal: Best house, 


to 9s.; inferiors, 7s. to 8s. Bituminous 
Patent fuel, 18s 6d. 


18s. to 18s. 6d.; seconds, 16s. to 17s. 6d. 
to 19s. Pitwood, 2l1s. to 21s. 6d. 


Swansea. 

No outstanding alteration in market for anthracite, 
tonnage remained scarce, and for immediate delivery sellers 
were prepared to accept lower figures. This was spec ially the 
case for Swansea large, for which the demand was poor. Red 
vein was also weak, machine-made not quite so firm; in steam 
very little movement ; rubbly culm steady at last quotations ; 
steam closed weak. Latest: Best 
seconds, 20s. to 22s. net; big vein, 
15s. to 17s.; red vein, 12s. 6d. to 14s., less 24; machine-made 
cobbles, 22s. 6d. to 24s. net; Paris nuts, 24s. to 26s. French 
nuts, 24s. to 26s.; German nuts, 24s. to 26s.; ‘came, 22s. to 23s. 
net ; machine-made large ee l4s. to 15s. net ; saat culm, 
8s. 3d. to 9s., less 24; duff, 23s. 6d. to 24s.; steam coal, best 
large, 19s. to 20s., less 24; seconds, 15s. 6d. to Ibs., less 24 ; 

6d. to 13s., less 24; small, 9s. to Ils. 6d., less 24. 
Bituminous: No. 3 Rhondda, 18s. to 19s., less 2}; through, 
15s. to 16s., less 24; small, 12s. 6d. to 13s., less 2 2}. Patent 
fuel, 19s. to 20s., less 24. 






malting, 23s. to 25s. net ; 











Iron and Steel. 

Last week there was a general restart of operations 
at Dowlais, after a stoppage of several weeks. The Bessemer 
mills had a good start on Thursday, and the Goat Mill and the 
Big Mill followed. In the former case rails, tin bars, and 
sleepers were turned out, and the latter produced good average 
yields. Latest pig iron quotations :—Hematite mixed numbers, 
70s. 4$d. cash, 70s. 8d. month; Middlesbrough, 53s. 114d. 
cash, 54s. 3d. month; Scotch, 60s. cash, 60s. 34d. month ; 
Welsh hematite, 77s. 6d. dd.; East Coast, 76s. 6d. to 77s. c.i.f.; 
West Coast, 78s. 6d. c.i.f. Steel bars: Siemens, £5 12s. 6d. to 
£5 15s.; Bessemer, £5 16s. to £5 17s. 6d. Rubio, 20s. to 21s. 


Tin-plate. 

A good demand is reported from Llanelly, but raw 
materials are high. Latest quotations :—Ordinary sheets, 
14s. 10d. to 15s.; C.A. roofing sheets, £9 5s. to £9 10s.; big sheets 
for galvanising, £9 5s. to £9 10s.; finished black plate, £11 5s.; 
galvanised sheets, 24 g., £12 5s. to £12 10s. per ton. Block tin, 
£209 cash, £203 7s. 6d. three months. Other quotations : 
Copper, £73 13s. 9d. cash, £74 Is. 3d. three months. Lead : 
English, £17 1s. 3d.; Spanish, £16 J1s. 3d.; spelter. £25 15s. 
per ton. Silver, 2s. 43d. per oz. 








AMERICAN NOTES. 


(Frum our own Correspondent.) 
New York, May 8th, 1912. 


Tue coke situation is a matter of concern to steel makers, 
foundrymen and all other large consumers of coke. Prices are 
held high and buyers are awaiting developments. The quota- 
tions for foundry coke, which for last December were 1.60 dols. 
to 1.65 dols., are now 2.50 dols. per ton, The coke wages scale 
has been advancing steadily for six years, because of a shortage 
of labour. Production for the week ending April 27th was 
401,500 tons. The coke makers have the advantage and are 
disposed to hold it. The largest recent contract was for 10,000 
tons on makers’ terms. Large purchases of Bessemer and basic 
are now pending and may be closed any day. Forge and foundry 
have also been moving in good-sized lots at an advance of 
0.25 dols. per ton. The tonnage for sheet and tin-plate now on 
the books is the heaviest for the year. The tin-plate mills are 
sold up to autumn. An advance of 15 cents to 25 cents a box 
over the present official price of 3.40 dols. means another 
advance in tin-plate very soon. The demand for wire products 
is heavy. Heavy orders for steel rails have been placed and an 
influx of orders is in sight. Car orders are also numerous. 
Locomotive orders show up very well. So far the Canadian 
Pacific has contracted for 300 and the Harriman Lines for 179. 
Heavy orders are coming in for steel plate for car building, ship 
building and general construction purposes. Merchant bars 
are also active and sheet mills are full of work. Tin-plate mills 
are well oversold. Furnaces are practically out of supplies. 
Many of them have orders that will keep them busy until mid- 
summer. Pipe line work is maintaining the highest activity in 
the pipe foundries, but little copper has been sold during the past 
week. Copper consumption is being, however, stimulated, and 
the exports with domestic consumption for the month will total 
about 125,000,000 pounds. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c, 
(From our own Correspondent.) 


Rheinland-Westphalia. 


Tue firm and rising tone that has been the characteristic 
feature of the iron market for some time now has further in- 
creased during the week. The demand for pig iron continues 
animated, and the manufactured iron industry is exceedingly 
well occupied. Iron bars, being especially well inquired for, 
have met with a further advance of M.5 p.t.; the current quota- 
tion for merchant bars thus being M.148 p.t. Both demand 
and employment in the plate and sheet trade continue active 
as before, but at the wire mills occupation can be stated to be 
only satisfactory, while prices are unremunerative in conse- 
quence of the high rates for raw material. Much the same is 





the ease in the wire industry ; favourable accounts, however, 
are given regarding the pipe industry, and a rise in gas pipes | 
has taken place by reducing the rebate 4 per cent. An advance | 
in quotations of 5 per cent. can also be reported from the hard- | 
ware and tool industry, and the Union of Screw Merchants | 
has resolved upon a rise of 1 to 3 per cent., according to the 
quality of the screws and nuts. 


The Steel Convention. 


Deliveries of the Steel Convention in April of this | 
vear were 468,293 t., as compared with 669,924 t. in March of | 
this year, and 440,416 t. in April, 1911; of the above named 
quantity, 130,047 t. were semi-finished steel, as compared 
with 158,690 t. in March, and 124,927 t. in April, 1911; rail- 
way material, 152,276 t., as compared with 266,511 t., and 
137,352 t.; sectional iron, 186,970 t., as compared with 244,723 t. 
in March of this year, and 178,137 t. in April last year. 


The German Coal Market. 


Nothing of particular interest can be reported from the 
coal industry of Rheinland-Westphalia and Silesia, a strong 
demand being experienced for all classes of engine fuel, while 
house coal sells regularly at very firm prices. According to 
figures now available the production of pit coal in Germany 
lust year was 160.7 million tons, as compared with 152.8 million 
tons in 1910; value of output was 1572 million marks last 
year, as compared with 1526 million marks in 1910. The rise | 
in output was 4.5 million tons for the Dortmund district, 
2.4 million tons for the Breslau district, and 0.8 million tons 
for the district of Bonn. Increase in value was 39 million marks 
for the Dortmund district, and 5.4 million marks for Upper 
Silesia, while for the Bonn district the value is about the same 
as before. Production in brown coal was 73.7 million tons | 
for 1911, as compared with 69.5 million tons in 1910, value 
being 183 million marks for 1911 and 178.6 million marks 
or 1910. To the Halle district fall 42.6 million tons, as com- 
pared with 41.1 million tons in 1910, valued at 91.6 million 
marks, as compared with 89.2 million marks in 1910; to the 
Bonn district fall 14.9 million tons, as compared with 13 million | 
tons for 1910, the value being 39.8 million marks, as compared 
with 38.4 million marks in 1910. 





BRITISH PATENT SPECIFICATIONS. 





When an invention is icated from abroad the name and address 
of the Communicator is printed in italics, 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications mey be obtained at the Patent-o, Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete specification. 

Any person may on any of the —— mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of the Patent. 





PUMPING AND BLOWING MACHINERY. 


9937. April 24th, 1911.—ImMPpROvVEMENTS RELATING TO THE 
RaistIncG anp Forcina or Liquips, Aktiengesellschaft 
Brown Boveri and Cie., Baden, Switzerland. 

This is a Humphrey pump with a piston. The inlet and 
exhaust valves A, B respectively are to be worked positively. 
The piston, a torpedo-shaped body, is provided with an enlarged 
section at C. This works within an enlarged bore of the cylinder, 
and forms an air cushion both above and below. On the charge 
being exploded, the piston and the water beneath it are driven 


N° 9937. 
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and to which the extended chimney B is attached. A door CU 
is provided on the chimney for use when lighting up the fire 
or when it is desired to “cut out” the heater. The furnace 
gases are drawn into the drums at their outer ends, where they 


N° 12,466. 

















may be fitted with spark arresting gauze cages D. Doors E 
are provided to facilitate the insertion and inspection of the drums 
A. Exhaust steam feed heaters F may be combined with the 
invention.— May Ist, 1912. 


17,508. August Ist, 1911.—Srzam SuPERHEATERS FOR Loco. 
MOTIVE BortreRs, J. G. Robinson, Boothdale, Fairfield, 
Manchester. 














Iron and Steel in Austria-Hungary. 


Numerous sales, generally of small weight, have been 
effected in the course of the past week, both raw and manu- 
factured iron meeting with fair demand ; the tone of the market 
continues healthy and firm as previously. Both pit coal and 
brown coal have been well inquired for at stiff quotations. 


The Belgian Iron Market. 


From week to week a further steady upward tendency 
can be noticed in iron and steel. A particularly lively business 
is being transacted in finished articles; bars are realising 
£5 14s. to £5 15s. p.t. for export, as compared with £5 6s. and 
£5 8s. in March; rolls stand at £6 to £6 2s. p.t., all f.o.b. 
Antwerp. Inland consumers likewise have now to pay advanced 
prices, 155f. p.t. being quoted for iron bars, and 147.50f. p.t. 
tor basic bars, special sorts realising 160f. p.t., all free place of 
consumption in the Charleroi district. Plates of all descriptions 
are in most animated request, and though less has been sold 
to England than usual, in consequence of the strike, numerous 
fresh orders come in from France, where the plate and sheet 
mills are already engaged to their fullest capacity, and have 
to ask very long terms for delivery. Latest quotations, f.o.b. 
Antwerp are :—For heavy steel plates, £6 10s. to £6 12s.; 
sheets of J,in., £7 to £7 2s.; medium sorts, £6 17s. to £6 19s.; 
sheets of fin., £6 14s. to £6 16s., all per ton f.o.b. Inland basis 
quotation for steel plates is 167.50f. to 170f. p.t., as compared 
with 160f. to 165f. p.t. in March. Both girders and rails meet 
with strong request, and although at first the orders booked 
did not reach beyond the present quarter, the prolongation of 
the Belgian Steel Convention for a further period of five years 
has given additional strength to the market, and the contracts 
booked now reach far into the third quarter. Sufficient em- 





ployment can be secured in rails, and general railway rolling | 


stock, and the locomotive and machine factories have plenty 
of work on hand; in the wire industry an improving condition 
is also noticeable in quotations, but competition remains very 
keen. Exports for the first quarter of this year show a fair 
improvement. Semi-finished steel being in particularly strong 
request in consequence of the brisk employment on the finished 
iron market, the rise of 3.50f. p.t. that came into force on April 
Ist has been willingly paid. Pig iron has likewise been moving 
upwards, present quotations being, on an average, 2f. to 3f. 
higher than in the previous quarter. Basic stands at 74f. 
to 75f., foundry pig 73f. to 74f., and forge pig 67f. to 68f. p.t. 
Output of pig iron during the first three months of this year 
shows an increase of 50,000 t., principally in basic; the total 
production during the period mentioned was 555,000 t. On 
April Ist forty-five blast furnaces were in blow, out of fifty 
existing, as compared with forty-one in blow at the same period 
last year. A rise in the import of foreign crude iron can be 
noticed, 208,000 t. being imported, as compared with 171,000 t. 
in the previous year. Export in pig iron amounts only to 
several thousand tons for the first three months of this year. 








ENGINEERING GotrIne Socrety.—The following are the 
results of the spring meeting of this society, which was held at 
Northwood on Wednesday, the 8th inst.:—President’s challenge 
cup, presented by Sir Alexander Kennedy, for members with 
handicaps of 10 and under, 36 holes medal round under handicap: 
Cup and memento, J. N. Sparks, 179— 10 = 169; second prize, 
E. E. Farrant, 164+ 6 = 170. Wilson Challenge Cup, pre- 
sented by Mr. R. P. Wilson, for members with handicaps 
of 11 and over, 36 holes medal round under handicap: 
Cup and memento, R. H. Houstoun, 199-32 = 167; second 
prize, A. L. Dearlove, 200 — 30 = 170, and R. Lund, 206 — 36 = 
170, tie to be played off. Best net scores of the day for 18 holes: 
—First division: First prize, R. L. Soper, 86-5 = 81; second 
prize, H. 8. Hele-Shaw, 85-2 = 83. Second division: First 
prize, A. L. Dearlove, 97 — 15 = 82, and R. Lund, 100-18 = 82, 
tie to be played off; second prize, C. W. Hill, 99-16 = 83. 
Scratch prize, presented by the captain, Mr. F. J. Walker: 
E. E. Farrant, 82. Eclectic prize, for the best eclectic score for 
18 holes made up from the morning and afternoon rounds, under 
half handicap: A. Trewby, 74. Fifty-four competitors took 





part in the meeting. 


| is greater.— May Ist, 1912. 


out until the air cushion beneath the part C arrests the motion 
of the piston. The water continues to move out ; a vacuum is 
formed beneath the piston, and the suction valve D opens to 
admit fresh water. The return of the water column forces the 
piston up until the upper air cushion stops the motion. It is 
claimed for this invention that very little of the heat contained 
in the expanding gases is transmitted to the water, that a higher 
average pressure is attained during the expansion stroke than 
is the case in the ordinary Humphrey pump, as well as a higher 
compression pressure, and that the number of cycles per minute 


BATTERIES AND ACCUMULATORS. 


15,453. July 3rd, 1911.—ImproveMENTS IN STORAGE Bat- 
TERIES OR AccUMULATORS, Orlando Oldham, of Denton, 
near Manchester. 

The gas escapes from the bottom of the cell by means of a tube 
D, which leads from a chamber E at the top and extends down 
between the plate to the bottom of the chamber F. Thus the 
gas cannot injure or corrode the terminals. The upper end of | 
the tube D may be enclosed by an inner dome-shaped cover G. | 
This cover has a gas exit hole H in its top, and encloses also 
a semi-spherical or a ball-shaped valve I, which, when the cell 
is turned sideways or upside down, covers the gas exit hole H. 








| 


| 
| 
| 














A cover cap J of ebonite is provided, and recessed to form the 
chamber E, and this screws with an outer cylindrical or tubular 
well K attached to the top of the case around the valve dome. 
The gas passes from the top of the cell into the chamber E. 
through the hole H in the inner dome G, past the valve I, and down 
the exit tube D. A slit L is made across the top of the tube 
to allow the gas to pass the valve when, as normally, it rests 
on the top of the exit tube. A modification is described, and 
there are three other illustrations.—May Ist, 1912. 


LOCOMOTIVES. 


12,468. May 23rd, 1911.—Sream SUPERHEATERS AND FEED- 
WATER HEATERS FOR Locomotivses, HZ. C. R. Marks, 57, 
Lincoln’s Inn-fields, London. 

This is a “ high-degree ” superheater combined with a feed- 
water heater. The precise details dealt with in the specification 
relate to the feed heater, and the object aimed at is to design 
this so as to leave room for the superheater and its adjuncts. 
Transversely across the smoke-box and co-axially are arranged 
two drums A, A, provided with tubes through which the furnace 
gases can be drawn. The water to be heated is guided round 
these tubes by a series of baffles. The inner ends of the drums 
are united by a tee piece, into which the exhaust pipe discharges, 








When the blower is turned on in the smoke-box of a super- 
heater locomotive the smoke tubes containing the superheater 


| elements have to be protected from the induced draught, as 


otherwise there is a danger of burning the superheater elements. 


| To avoid the use of a damper for this purpose, the present 


N° 17,508 


Ss 











pt 


Aa 


specification proposes to dispose a small steam nozzle A 
at the smoke-box end of each superheater smoke tube. These 
nozzles are to be connected up to the pipe supplying steam 
to the blowers, so that when the latter is turned on the jet of 
steam delivered from each nozzle back towards the fire-box 
will just neutralise the forward draught induced by the blower.— 
May Ist, 1912. 


SHIPS AND BOATS. 


10,374. April 29th, 1911.—ImPROVEMENTS IN OR RELATING TO 
MACHINERY FOR MarINE Proputsion, Karl Alquist, ‘of 
147, Clifton-road, Rugby. 

The propeller shaft A is driven by the electric motor B, and 
the turbine C by means of the pinions G and F, gearing into 
the wheel H. The coupling E, between the electric motor and 
its pinion, will always be in operation—unless reversing wheels 
are provided with the turbine—and may be of the ordinary type. 
The coupling D between the turbine and its pinion may be so 
arranged that the turbine can be easily disconnected when 
the drive has to be performed by the electric motor only, and 
the pinion F may further be so supported that it then also can 
be drawn out of gear from the wheel H, as indicated. In mo&t 
cases it will not be necessary to provide the turbine with wheels 
for reversing, and the general controlling gear may be arranged 


N° 10,374. 









in such a way that when reversal of the motor B takes place 
the steam emergency valve is automatically tripped, shutting 
off steam from the turbine. But for manceuvring purposes 
the turbine will not, as a rule, be in action, and may run idle or 
be disconnected. By making the coupling D of the magnetic 
type the turbine may be coupled up for forward speed, though 
being disconnected when reversing takes place, the coupling in 
such a case being controlled by an electric current in synchronism 
with the operation of the electric motor. _The motor B is arranged 
so as to run economically at the different speeds required, 
and is supplied with the necessary current from one or more 
generators, preferably of the high-speed turbine-driven type, 
and these generators, which are not shown, may thus always 
be running at a suitable speed, independent of the speed of 
the ship.—May Ist, 1912. 


TRANSMISSION OF POWER. 


18,837. August 22nd, 1911.—Fricrion CLUTCHES OF THE 
Puate Tyre, Albion Motor Car Company, Limited, South- 
street, Scotstoun, Renfrewshire, and T. B. Murray, of the 
same address. 

The driven shaft A carries a disc B, which is keyed to the 
shaft so as to be able to slide axially thereon. This axial move- 
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ment is constrained by a spring plunger C formed in the boss 
The driving shaft D carries a drum E, the open 
end of which is closed by a cover F provided with a central 
On each side of the disc B a plate H, J is pressed 


of the disc. 


spigot guide G. 


by springs against it. The plate H is annular, and the plate 


is solid and provided with a sleeve embraced by the spigot | 
The plate H carries three projections K, passing 


guide G. 
through slots at the edge of the plate J, and held between lugs 
formed on the interior of the drum E. 


Three levers M mounted | 


MISCELLANEOUS. 


2471. January 20th, 1912.—-IMpROVEMENTS IN VAPOUR 
ALTERNATING-CURRENT RECTIFIERS AND SIMILAR APPARA- 
tus, Hartmann and Braun Actien Gesellschaft, of 97, 
Konigstrasse, Frankfurt-on-the-Main, Germany. 

The object is to prevent the occurrence of flashing between 
the insulated anode and the metallic walls of the vacuum 


L | 


| In order to attain this object a protecting shield or screen 
| is arranged in the vacuum vessel in such a manner as to ensure 


vessel commonly employed in apparatus of this description. | 





| 
N° 247) 
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on the cover F bear against the ends of these projections, and 
also against a shoulder on the plate J. A lever N operates 
the clutch. When moved in one direction, this lever causes 
the plates H, J to close down on the dise B, and, as this latter 
is slidable axially on the shaft A, it adjusts itself to any inequality 
of pressure exerted on it. When the lever N is moved in the | 
other direction the plates H, J open out without dragging 
on the dise B.— May Ist, 1912. 


The main 
The shield 


arts of the vessel. 
anode is shown at A, and an auxiliary anode at E. 
is built up of conical sections F, the smaller end of each section 
projecting within the larger extremity of the next adjacent 
section to a degree regulated by the external lugs V, which 
also serve to maintain the sections concentric within the vessel 


cooling effect as possible at all } 


G. Under such conditions no serious resistance is offered to 

the free passage of the vapour from the cathode K to the cooling 

walls ; and the condensation, owing to the evenness with which 

| it is distributed, is intensified. ‘The maximum load for a rectifier 
of given size is consequently increased.—May 1s’, 1912_ 


18,908.—AN IMPROVEMENT RELATING TO ExecrricaL Con- 
puctors, Basil Alexander Pilkington, of 13, Melville- 
place, Edinburgh. j 
According to the invention, the “return” conductor is 
exposed and attached to the principal conductor or conductors | 
at intervals along the length of the latter by means of bindings, 
clips, or ties. The “ return ’’ conductor A is practically exposed 
and attached to a principal conductor B by being wrapped 
partly within cord C, the ties or binding being at intervals 
along the length of the conductors or is practically exposed 
and wrapped partly within taping D ; or the “ return ” conduc- 
tor or conductors may be attached to the principal conductor 





SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 





1,020,398. Putnverisinc Mitt, B. C. Bradley, Canton, Ohio.- 
Filed December 6th, 1909. 
In this mill, the inventor claims combination of a shaft, with 
a carrier mounted upon it, this carrier being provided with 
| grinding balls; pushers arranged behind the grinding balls 


| and adapted for contact with the rear surfaces of the grinding 
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or conductors by means of spaced clips E or ties F of wire or the 
like ; or the “ return ’’ conductor or conductors may be attached 
to the principal conductor or conductors by one or more bindings 
wound spirally at intervals about the two conductors or sets | 
of conductors. It will be understood that in the event of the | 
** return ’’ conductor or conductors being insulated, the insula- 











tion of the “‘ return ’’ conductor or conductors will be inferior aarti 

to that of the principal conductor or conductors. As shown 2 8s = : s 8; 

the principal and “‘ return ’’ conductors are substantially co- : T “ 
7 ee +_+—~— 


planar and geometrically parallel with one another.—May 1st, 
1912. 


23,214. October 20th, 1911.—Suarr Covup.ines, 
and Co., 77, Hackstrasse, Stuttgart, Germany. 
The members A, B at the ends of the two shafts to be coupled | 
are provided with three races each, the races of one member 


Ruthardt | balls, these pushers being pivoted at a point between the axes 
of the carrier and the points of contact with the grinding balls ; 
a fixed grinding ring provided with a ball race upon its inner 
periphery and means for holding the grinding ring in a fixed 


being arranged slantwise with respect to those of the other. | position. There are six claims. 
A centrifugal ball is engaged between each pair of races. The = 
action of centrifugal force on the balls causes the two shafts 0,433. AuTomMaTic MACHINE FoR CuTTING Orr TUBEs, 


1,02: 
J. T. McGrath, Battle Creek, Mich.—Filed September 25th, 
1909. Renewed February 3rd, 1912. 

The engraving and the first claim sufficiently indicate the 
nature of this invention. The first claim is as follows :—“‘ In 
an automatic machine for cutting off tubes, the combination 
with the rotatable stationary chuck, of a suitably supported 


N°23, 214 
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tool and tool-holder, means for automatically and alternately 
feeding and withdrawing the tool from the tube, means for 
opening the stationary chuck after each withdrawal of the tool, 
means for then feeding the tube through the stationary chuck, 
and means for regulating the length of feed of the tube.” 


to be automatically displaced angularly proportional to the | 
speed of rotation. The adaption of this arrangement to the | 
needs of a magneto-electric igniter for internal combustion 
engines is referred to in the specification. By its use the time 


| 1,020,456. Mertartric Packine, J. A. Simon, Memphis, Tenn. 
—Filed June 20th, 1911. 
In this invention there are rings abutting against the gland 


of ignition can be varied automatically with the speed of the 
May 1st, 1912. 


engine. 


the essential rapid equalisation of the vapour and as regular a 





and against the end of the stufling-box, the rings each being 
of equal thickness throughout, and being fashioned from re! 
fractory, heat-insulating material. There are pentagonal 
wedge-shaped primary rings, the bases of all of which are 
disposed toward the rod, one pair of primary rings being dis. 
| posed back to back, and another pair of primary rings being 


! 
| 
| 
| 
| 
| 
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1020456] 





disposed with their backs against the refractory rings, so that 
the wedge faces of the pairs of rings are situated opposite each 
other and form grooves. There are also hexagonal wedge- 
shaped secondary rings seated in these grooves. The secondary 
rings are equipped with peripheral grooves having depressed 
seats. Packings are arranged in the peripheral grooves of the 
secondary rings, and springs fixed in the seats bear against 
the packings, so as to press the packing outwardly against the 
stuffing-box. 


1,020,523. Rotter Brarine, EF. J. Taylor, Highlandville, 
Mass.—-Filed May \ith, 1907. Renewed August 7th, 1911. 

In this bearing there is a series of supporting rollers, with a 
pair of separating rollers between each pair of adjacent support- 





ing rollers. A retaining ring extends round each of the pairs 
of separating rollers and projects into annular grooves provided 
in the adjacent supporting rollers. 


AND APPARATUS 
Filed May 23rd, 


SMELTING ORES 
Westfield, N.J. 


1,020,546. Process oF 
THEREFOR, FR. Fleming, 
1910. 

The process consists in passing a charge comprising an oxidised 
ore and carbon downward through a vertical furnace chamber 
having a constricted portion, and atthe constricted portion pass- 


ep 
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ing a heating current transversely through the charge from a 
plurality of electrodes spaced some distance away from the 
charge, and arranged to allow the building up of false electrodes 
of limited length from the products of the charge. 


1,020,612. Hypro-carBon Burner, Rk. W. Lawton, San Fran- 
cisco, Cal._—_Filed June 27th, 1911. 

A conical nozzle is provided with a central outlet orifice to 
which the oil pipe is secured. A steam pipe is secured to said 
nozzle and surrounds the oil pipe. ‘There is a circumferential 
series of inwardly inclined passageways in the nozzle for the 
discharge of the steam, and a bonnet or hood is provided in 





its inner end portion with a series of circumferentially disposed 
inclined air inlets. Means are provided for uniting the bonnet 
or hood to the nozzle, the bonnet or hood being inwardly in- 


| clined for a portion of its length from its inner end and out- 


wardly inclined toward its discharge end. It is provided in 
the interior wall of its outwardly inclined section with a series 
of spirally arranged grooves. 
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machine, which can be traversed, and so command 
as great an area of work as possible ; others a flexible 
shaft for the same purpose. Of late pneumatic 
machines have been largely in requisition, but little 
observation is required of the former two to show 
how little care is given to ensure axial directness 
with the holes, and the smallest excentric motion 
in tapping has a tendency either to ovalise the holes 
or to make them slightly larger than the taps, and 
this action hecomes more pronounced with taps which 
are destitute of a plain threaded guide piece, or where 


THE STAYING OF FIRE-BOXES. 
By ROBERT WEATHERBURN. 
No, IL.* 

THERE can be no doubt that the closer the pitching 
of stays the greater the resistance to expansion, 
followed by eventual local distortion of the copper 
side plates as they wear thinner, or as the stays are re- 
placed by larger ones. The difference of expansion 
between the trial and that usually given for the 
stayed copper sides of a fire-box, both of equal length, 
will be Jess marked where the side plates are bellied 





out after the fashion of the outer shell. Fig. 6 
At first it came as somewhat of a surprise to je—- —---- 64 -~—--- --d 
the writer that very little, or no, difference could | ' | 






be detected between the amount of the downward -- % 
expansion of the outer shell and the upward expansion 
of the copper, both being practically the same until 
a pressure of 50 Ib. (280 deg. Fah.) had been arrived 
at ; even then the difference was very trivial, all going 
to prove that the total of the resistances of stays and | 
steam pressure at the top controlled and absorbed | 
a portion of the expansion of the copper plates by 
distortion. The total expansion of the outer shell | 
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| Special Shape 
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Figs, 6 and 7 




















| such guide piece is not long enough to steady it when 








ws entering the inner plate. 
When the tapping is finished the insertion of the 
Fig. 5 stays is subject to mischance, unless the attendant 


is watchful enough to detect any relaxation in the | 


less. This can only be imperfectly met by. using 
hammers of less weight if the work is done by hand. 
Many careful tests were made by the writer for the 
purpose of ascertaining the best form and weight of 
hammer ; lin. diameter stays were acted upon, care 
being takén to prove that the conditions of tight 
screwing were obtained; the groupings were 3}in. 
and 4in. apart, the } plates straight, and 34in. water 
space. The hammer used was of that form and 
weight which is found in general practice, and known 
by the name of a nobbler, 6}in. long, and weighing, 
without shaft, 2 lb. 2 0z.—Fig. 6. The holding up 
hammer weighed 18 Ib., and was also of the usual 
type. The men selected were daily and hourly 
engaged in the use of these tools, and were cautioned 
not to make any special exertion, with the result 
that the stay was jumped or shortened by jin. 
bare, and the concavity of the copper plate covered 
| an area of 3lin. diameter. A dozen different stays 
were similarly treated, with practically the same 
| results. Another dozen stays of the same size 
were selected, the conditions being the same, except 
that another set of men was obtained, heavier in 
bulk, equally experienced at the work. The shorten- 
| ing in this case being .;in. more or a total of yin. bare. 
| Fig. 6 shows the class, weight, and dimensions of 
hammer used. 

Now, the impact of a hammer is no more nor 
| less than that of a projectile in a modified form. 
| The blows delivered on a stay end to mould it to 
the proper form must always be sufficient to bulge or 
swell it out to the proper spread, yet in doing so the 
area of impact, if too large, will bend the stay, and 
if too small, break up the end. Therefore the hammer 
should be so constructed as to be lighter yet more 
concentrative. Figs. 7 and 74 are the shapes and 
weights of hammers used on similar stays under 
similar conditions, wielded by the same men, the 
shortening of stays being ;;in. good and ;);in. 

These results. although less damaging, showed 
that the evil was still there in a modified form, and to 
have lightened the hammer still further would have 





| reduced the output of work, as well as tending to 


from C to D—see Fig. 5— amounted to ,',in., and 
this was wholly obtained between the pressures of 
nil and 50 lb, after which it never varied, whilst the 
copper plate expanded regularly as the pressure 
increased, At this period (50 1b. per square inch) 
the stresses commence to assert themselves. 


tension of the driving gear caused by any discrepancy 
in the sizes of the holes or stays. The evil of the | 
slightest excentric motion or indirectness of spindle | 
is again likely to show itself, for as the stay is screwed | 
through the outer plate, the inner end, the nearer 
it approaches the copper plate reflects the unsteady 


break up the end of the stays in lieu of bulging them, 
and any indrawing or concaving of plates, however 
small, which destroys the continuity of the screw 
tapping, entails the re-tapping and enlarging of the 
stays when renewals are required, thus inflicting 
further resistance on the expansion of the box and 
consequent distortion. It also goes to prove that 
the reduction of the diameter of the stays in the middle, 
in order to impart greater flexibility, is merely increas- 
ing the evil of shortening by decreasing the resistance 
to such riveting over of the heads. 


TaBLe Il].—zpansion Table for Fire-box Plates. 


From foundation ring to rows of stays as under :— 





| 
| Inside and outside 
! 











plates. 
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Having thus somewhat imperfectly dealt with some | wobble of the spindle, and is liable to catch on the 
of the stresses and their results on the life of stays, | edge of the hole until forced in; in such a case a 
it is as well to examine the system of tapping and | quarter or half turn of the continuity of screw is lost, 
staying fire-boxes as commonly practised. Now, | and the copper stay is forced in in a half or wholly 
the plotting out of the holes in the template plates | stripped condition. The same holds good when 
for the sides of copper box and outer shell, however | screwed in by hand, unless care be given at the 
accurately performed, with their subsequent punching | entrance to the inner plate. 
and building up, rarely gives that lineal opposition of | It is a reflection on the want of mechanical accuracy 
holes that one would desire, and it is too often found | in the system of staying, that nearly the whole of the 
that when a bar is put through to test them they | benefits to be derived by the use of accurately made 
are out by an observable amount, some leading upwards | stays should be partly forfeited by the clumsy and 
or downwards, as the case may be. | inexpert manner of cutting the stays to the desired 

Accuracy and uniformityein rimers, taps, and size length for riveting over. The very best system 
of stays can be, and are, obtained ; but the satisfactory | of holding up against the cutting off does not prevent 
application is the difficulty, and even when carefully | the stay from being shaken in the hole during the 
and intelligently applied. it often happens that some- | operation. How much more is it shaken (loosened) 
thing is bungled in the cutting off or riveting, which when no proper holding up tool is used. Cutting 
mars the whole job. off to the right length is necessary if uniformity 


‘Take, for example, the system adopted by some 
railways of insisting that the stays shall be tested 
hy steam pressure before being riveted as a proof that 
they are steam-tight, ignoring the after effects of 
cutting off and riveting. The monotonous and whole- 
sale character of the work is one which renders piece- 
work indispensable, and in order to prevent mis- 
carriage it is necessary to perfect and adapt such a 
system as shall prevent the possibility of indifferent 
work, Various means are in use for tapping ; some 
use the swinging beam or radial-armed tapping 


* No. I. appeared May 17th: 





of heads is to be obtained, for the water spaces vary 
in width, and under the most favourable conditions 
are not uniform, and no stay should project more than 
gin. on the outer side, and not more or less than 
bare ;'; on the inner side, or the effect of knocking 
down will cause loosening, however good the holding 
up may be at the other end. 

It is now time to consider the heading or riveting 
over of stay heads, the projecting lengths being 
already given. The hammer force required for this 
purpose, however applied, whether by hand or 
pneumatic agency, most surely jumps, @.¢., shortens 
the stay, and thus concaves the copper plate more or 











The shape of head is also of great importance, 
for in order to resist the wearing action by attrition 








Fig. 8 


and fire, and also to give as great a resistance to the 
sloughing of the head as possible, a deep-headed stay 
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is considered, and is, indeed, preferable to a splay- 
headed one; hence the instructions given by some 
companies not to splay or spread the head so much, 
but to obtain, if possible, a more semi-circular one 
by using the hammer more sideways. A_ greater 
mistake could not be made, as the hammer blows, 
when applied in that fashion, have a decided tendency 
to loosen the stay in the plates by driving it from one 
side to the other in the hole, and whichever metal is 
the softer yields. 

The foregoing notes have been written to show that 
however carefully designed and planned the tools and 
method of using them may be, there is, at the best, 
only a very unsatisfactory result obtainable, and this 
is mainly due to the cutting off and riveting over of 


—+-— 





Fig. 9 


the stays. The very reasonable desire to obtain 
a section of a head as large as possible on the fire side 
for the resistance to internal pressure, 
wear by fire and abrasion, is commendable, but the 
extra force required to hammer such down. still 
further increases the evil of shortening by jumping 
the middle portion—see Fig. 8. Little observation 
of the knocking down, ?.¢., the forming of such a head, 
is required to convince the most sceptical. To 
obtain such an ideal head an allowance of at lea,t 
{;in. of projection of screw is required, and to upset 
this length and give the necessary spread, or overlay, 
central blows to the axis of the stay are necessary, and 


purpose of 


first cost in making the stays, but the results in eco- 
nomy, maintenance, and safety would be very much 
more than commensurate in the long run, as mechani- 
cal distortion would be entirely avoided, and the 
curse of leaking stays unknown. Let the item of 
caulking up such stays be considered; it is never 
permanently successful, and, through the erosive 
action of water and particles of earth or calcic matter, 
leakage eventually become so chronic as to compel 
renewal. On the other hand, such heads as are 
now advocated would offer much longer resistance 


to wear and tear by fire and abrasion. Firmly 
fixed and unshaken by initial and contingent 
operations, the economy and 


safety would more than justify 
the proposed alterations. It 
may be argued that such headed 
stays, when inserted, might in 
some cases bear on one side, thus 
necessitating the facing up of 
the plate before their insertion. 
In no instance should such be 
required, if the suggestion offered 


cam shaft brackets—a nice piece of foundry work 
The two scavenging valves, the fuel, and the com. 
pressed air valves are, as usual, in the head, with the 
usual arrangement of cam shaft actuated through 
helical gearing on a vertical shaft from the crank 
shaft ; but we will leave the cam gear for the present, 
and go on first with the general arrangement of the 
cylinders, &c. The pistons are of the stepped type, 





Scavenging air 





by the writer be adopted. 


or 





upset by machinery, 
shown in Fig. 9. It will be 
seen that the head so fashioned 
will allow the neck or fillet under 
the head to touch first, and when thoroughly screwed 
home solidly with such reduced surface will make its 
own situ. Afterwards the curved outer lip can, 
without the application of one central blow, be turned 
over on the plate, thus securing it with a minimum 
of hammering, and that without loosening or shaking 
the thread in any way. 


Fig. 10 


THE F.I.A.T. DIESEL MOTOR. 


WE have already* given some particulars of the 
F.1.A.T. Diesel engines, but further details 
collected in the course of a visit of inspection to the 
works in Turin will probably be of interest as present- 
ing some points which cannot always be gathered 
without a discussion with the designer. We propose 
in this article to deal almost entirely with one par- 
ticular type of motor which we inspected—a neat 
little four-cylinder engine of 100 horse-power, though 
there are, of course, many other patterns, chiefly 
submarine engines from 300 up to 800 horse-power, 


some 


The 
stay heads should be stamped 
as 











Fig. 1 CYLINDER IN PART SECTION 


Fig. 2—that is, with the scavenging air pistons 
attached to them, and running in an enlargement 
below the cylinders. The gudgeon pin is carried 
well up in the working piston instead of in the scaveng- 
ing part, as is more usual, the idea of the builders 
being that, though the thrust will thus be taken on 
the working piston, it will be less in amount owing to 
the increased length of connecting-rod which 
thereby be obtained. 


can 
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Swain 


Fig. 2-ELEVATION AND PART SECTION OF SIX-CYLINDER ENGINE 


this preliminary work does the mischief by shortening, 
or bending the middle part between the plates and 
concaving the copper plate. Then come the side 
blows for closing the edges, with their consequent evil 
of knocking or pushing the stay from side to side and 
up and down in the hole, shaking the thread, and 
sensibly loosening what had formerly been tightly 
screwed in. 

The consequent evil of knocking down the most 
ordinary heads, goes to prove that any reduction in 
the diameter of stays, or attempt to impart extra 
Hexibility there, simply adds to the difficulty as the 
resistance to jumping up or shortening becomes less 

The heads on the fire side are alone the difficulty, 
as the heaviest heads compatible with minimum 
hammering are required, and these are not obtainable 
by the present system without distortion, however 
carefully and judiciously the process may be per- 
formed. The heads in the outer shell do not require 
to he of greater depth than fin. or ,;in., and the 
knocking down of such will not be prejudicial when 
performed with hammers of moderate weight, say, 
1 lb. 10 0z., and made to proper shape. 

It may now be asked: How is the difficulty to be 
met? It appears only to be possible by altering the sys- 
tem, that is, by heading the stays before insertion and 
screwing them in from the inside. This means increased 





all with six or eight cylinders. These engines, how- 

ever, embody little differences in construction, the 

mention of which would only tend to make the 

impression of the one engine less clear to the mind 

of the reader, in addition to which we learn that the 

designers are at the present considering improvements | 
in small details, so that we could not attempt to give 

a complete description of their present practice. 

We may say generally, however, that six or eight | 
cylinders are adopted for submarines where height 

is of the utmost importance, though four are preferred 

for commerical work where saving of length is more 

valuable. Up to the present a four-cylinder two- 

cycle engine giving 1200 horse-power at 150 revolu- 

tions per minute is the largest engine actually built, 

but an enormous new factory constructed of reinforced 

concrete is in course of completion, and will allow 

of the largest units being tackled. A very fine well- 

lighted factory it will be. 

The appearance of the 100 horse-power engine is 
shown in the lower engraving on page 562. The 
cylinders are cast in one piece with the head solid, | 
and have no liners ; a section of one is shown in Fig. 1, 
which clearly shows the water jacket, the scavenging 
air passage, the exhaust port, and the faces for the 


* See Tuk Enainerr, July 28th, 1911, 


The arrangement for the delivery of the scavenging 
air from the pumps to the valves is very nicely pro- 
vided for by ports cast in the crank casing and cylinder 
so doing away with the big piping, which is usually 
a prominent feature on two-cycle engines, and 
leading to a nice clean design. The air from the 








Fig. 3—OLD GUNS FOR BRONZE 


scavenging pump of one cylinder is changed over to 
its neighbour by a distributing valve shown in the 
cross-section in Fig. 2. This valve consists of « 
piston valve working in a cylinder contained in the 
crank casing. These valves, of which there are two 
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Fig. 4-VALVE MECHANISM 


for a four-cylinder engine, are driven by connecting- 
rods on little cranks on a secondary shaft running 
along the bottom of the casing. It may be of interest 
to state that the cheeks of these small cranks are not 





| strongly favour the taking out of the piston from 


| below. 


They point out, however, that the engine 


|is designed for use on submarines, where there is 
| literally not an inch of head-room to spare, and every- 


solid with the shaft, but only clamped and pinned on, | 


and we were informed that this is done to allow of 
adjustment of the setting of the valves, by which the 
usual ** suck ” of the ingoing air can be almost entirely 
eliminated. After passing through the distributing 
valves, the air enters ports in the cylinder shown in 
Fig. | and flows up to the scavenge valves. The high- 
air is obtained at a pressure of 
per square inch from a_ two-stage compressor 
on the front end of the shaft 
on page 562 
for starting up and one for pulverising the fuel. 
crank casing and bed-plate are made of good bronze, 
in connection with which our interest 
at seeing a collection of ancient guns which had been 


pressure 


1000 Ib. | 


see the lower engraving | 

and is delivered into two receivers one | 
ri 

The | 


was aroused 


bought up to provide a basis for this metal for future | 


engines—Fig. 3. One of those we saw was a very 
beautiful piece of work dated 1717, and had the name 
of King Philip V. of Spain on the breech, and its own 
suggestive name El Basilisco on the chase—worthy, 
we think, of a better fate. 

Lubrication for the bearings, cranks, and gudgeon 
pins is obtained by a reciprocating pump driven at 
reduced speed by spur gearing off the front end of the 
shaft and contained in the casing shown in the lower 
engraving on page 562. It 
how contentedly gear wheels are accepted in these 
days aboard ship. In comparatively recent times 
they were, except in the winches and steering gear 
anathema, The vast improvement in gear-cutting 
machinery has doubtless had much to do with this. 
A battery of small reciprocating pumps is provided 
for lubricating the cylinders, all the oil drawn by the 
pumps from the crank case being passed through a 
cooler before being used again. 


is curious to consider | 





A single fuel pump is fitted to supply all four | 


cylinders. on this size of engine, two pumps being 
fitted on the eight-cylinder engines, a further addition 
to the evidence in support of the practice in this 
connection which we explained in dealing with the 
losi engine a few weeks ago. Doors are fitted in 
the crank casing of sufficient size to allow the main 
bearing caps to be adjusted or removed ; a cylinder 
has to be raised a few inches in order to get a piston 
out, with its attendant objections. We are very 
pleased to be able to say, however, that in discussing 
this matter with the F.I.A.T. engineers we learnt 
that they have not designed this engine with their 
eyes shut to these disadvantages, and that they very 











Fig. 6-VALVE MECHANISM 


thing has to give way to this. It is quite possible 
to take a stepped piston out from below by separating 
it into two sections, as we shall hope to show in a 
forthcoming article, but this can, we believe, only 








Fig. 5—-REVERSING GEAR 


be done at the expense of slightly raising the cylinder, 
and so increasing the height of the engine. We 
have never had an opportunity of going into the ques- 
tion on scale drawings, and we should very much 
like to know exactly what is the clearance which has 
to be left below the deck in order to allow the cylinders 
to be raised sufficiently to permit them to be swung 
clear of the pistons, as compared with the addition 
to the height necessary to allow the main and scaveng- 
ing piston separately and the scavenging cylinder 
to be removed from below. It must, in our opinion, 
be very small, but, in view of our admitted want of 
an exact knowledge of the dimensions, we cannot 
set our opinion against that of the experts of the 
F.I.A.T. Company. 

One*very nice feature of the engines of this and 
other sizes is that all the parts are absolutely inter- 
changeable. A’ good test of this is afforded by the 
brackets supporting the cam shaft, the faces of each 
of- which are divided between two cylinders and 
some little distance apart, and drilled in jigs before 
erection. These faces then have to come right for 
height, distance apart, parallelism, and distance 
from the centre line, and for the bolt holes—no mean 
accomplishment. 

We now come to the valve operating and reversing 
mechanism, which is quite a novel arrangement. The 
cam shaft carries a single excentric A —Figs. 5 and 6— 
for each cylinder attached at its upper end to a bell 
crank lever B, which oscillates in a bracket on the 
casing of the two scavenging. valves. When the 
excentric is at its upper position, a striker carried on 
its head comes into contact with a small bell crank 
lever C, which lifts the fuel valve, and when in its 
lowest position it causes the arm D of the bell crank 
to come into contact with the bell cfank lever E, 
and opens the scavenging valves. The excentric is 
enclosed, and runs in a bath of oil—Fig. 4—a very 
wise arrangement as far as it goes, but it would appear 
to us that great ingenuity has been expended simply 
in order to transfer the seat of the noise’making from 
cams on the shaft which can be silenced by being 
enclosed and run in oil, to the tappets and bell cranks 
which cannot so easily be enclosed or silenced. Thus 
one of the chief objects which has apparently been 
sought to be obtained by the use of an excentric 
instead of cams, namely, silence, seems to us to 
have failed, though, we must admit, we may be wrong, 
as, owing to a prolonged strike of their workmen 
| we were not able to see any of the engines actually 
running, and are therefore only making an assumption 
and not stating afact. At the same time, the arrange- 
ment looks simpler and more compact than the cams 
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DIESEL ENGINES BY THE F.I1.A.T. COMPANY, TURIN 


( For description see page 560) 



































1000 ~HORSE-POWER SIX-CYLINDER ENGINE 

















100 HORSE-POWER FOUR-CYLINDER ENGINE 
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and rockers, and is probably cheaper. We were 
informed that the F.LA.T. Company are making 
important improvements in the valve operating 
-hanism with a view to silent operation. 

The starting and reversal of the engine is carried 
out in a simple manner by means of movements of 
the single hand wheel shown in Fig. 5. This hand 
wheel puts the starting air valves into action and 


hit 





controls the air to a servo-motor, which actuates gear 


twenty-four hours’ trial the power was further dropped 


hours, when the fuel consumption rose to 0-65 lb. 
per horse-power, as would be expected. The engine 
was then opened up, and within ten minutes it was 
run up to 420 horse-power at 500 revolutions per 
minute, a very severe overload which, we were 
informed, was maintained for about five minutes 
before the engine was purposely stopped. The whole 
curve seems to us to be of great interest as showing 
wonderful constancy of fuel consumption at various 


| 
| 
| 
to 79 horse-power at about 263 revolutions for two | 
| 
| 


| speeds and remarkable regularity of running. 


to set the fuel and scavenge-air valves for the correct 
direction of rotation. We are informed that with this | 
arrangement a 300 brake horse-power engine has been 


reversed from full ahead to full astern in five seconds. | 


The arrangement allows of two cylinders being left on 
air, while the other two are picking up on the fuel, 


50 
Time 


“Tre Encinecer” 


With a view to adding to the historical interest of 


| these notes, we illustrate in Fig. 8 one of the firm’s 
earliest experimental engines 


a four-cylinder four- 


THE COST OF COMPULSORY INSURANCE. 


THE question of compulsory. insurance in this 
country has now become of so much importance 
| to many industries that attention may appropriately 
| be directed to the financial cost of the method as 
| applied to the great coal mining district of Dortmund, 
| where the burden of taxation under social legislation 
is being increasingly felt year by year. So much so 
that any fresh impositions in this respect are regarded 
with apprehension, and the coal owners are demanding 
that a stop should be put to any further enactments 
for a long time to come. The information on the 
subject is contained in the annual report which has 





Swain Se. 


Fig. 7—REVOLUTIONS AND HORSE-POWER OF SUBMARINE ENGINE 


which, we think, is better than the simultaneous | cycle reversible engine. 
and the compressed air catns are carried on a separate 


change over of all the cylinders from air to oil. 


Here the cam shaft slides 


As we are not able to report on the actual running | cam shaft of their own mounted in excentric bearings, 
of this or other F.1.A.T. engines from actual observa- | which is easily thrown out of gear; a separate 


tion, we think that the next best thing will be | fuel pump is fitted to each cylinder. 
which represents seems to show that the builders did not 


to give the curve shown in Fig. 7, 
the horse-power and revolutions on an official trial 
of one of the earliest of the 300 horse-power sub- 
marine engines. 


The illustration 


the cylinder flange to break. 


We also show in the upper engraving on page 562 | 
This trial consisted of a twelve |a six-cylinder engine of 1000 horse-power, which 


hours’ run at full power, followed immediately by a | runs at the high speed for the power of 450 to 500 
twelve hours’ run at two-thirds power, and from the | revolutions per minute. 


curve it will be seen that, after apparently some 


The F.I.A.T. Company is, of course, best known 


preliminary adjustments, the engine settled down! in this country at all events, as builders of the Fiat 


to a perfectly steady 347 horse-power—well above the | car, but it has five separate departments, and employs | 
wonderfully ‘some 5000 hands, and on the Continent its Diesel 


contract—the revolutions remaining 
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Fig. 8-AN EARLY FOUR-CYLINDER REVERSING ENGINE 


constant at about 470. The consumption of fuel 
during this period will be seen to be 0.545 Ib. per horse- 
power per hour. The power was then dropped to 
212 horse-power, the revolutions falling to 390, 
and they so remained to the end of the trial, the con- 
sumption of fuel at this reduced power being 0-540 Ib. 
per brake horse-power. It is very curious to note that 
in this case the fuel consumption has actually dropped 





at the reduced power, a state of things which is not 
usually found. We examined the tests sheets of a 
number of other trials, and in a few cases the con- 
sumption rose slightly with decrease in power, but, at | 
any rate, it is safe to say that for all practical purposes 
the consumption of these engines is not increased 





engines have already made a great name for them- | 


selves, and are being fitted on submarines of at least 
half a dozen navies. 





Ir is reported that at the trial of the McKeen benzine | 


motor cars purchased for the Victorian Railways a maxi- 
mum speed of forty-five miles an hour was attained, the 
average being twenty-six miles an hour. The motor in 
the front of the car is of 200 horse-power, and the tank 
holds 88 gallons of benzine, the consumption being at the 
rate of half a gallon per mile. The car is entered at the 
side, and the interior has a passage running from end to 
end with seats on either side. The baggage compartment 


at a reduction of power down to two-thirds of the | has a storage capacity of 30cwt. Next to it come two 


maximum, 


Immediately on the completion of this | first-class and two second-class compartments. 


intend | 


just been published by the Association for Mining 
Interests in the Dortmund District, which is the 
representative organisation of the coal owners in 
| Rhenish-Westphalia, and is therefore fully acquainted 
with the financial charges which obligatory insurance 
imposes both on the mine owners and the miners, 
who are joint contributors to the insurance funds, 
although not in shares which are precisely equal. 
| According to the report, the total production of 
pit coal in the Dortmund region in 1911 amounted to 
93,800,000 tons, and the number of persons employed 
was 352,555 miners and technical officials, the out- 
| put forming nearly 60 per cent. of the aggregate 
tonnage of pit coal raised throughout Germany in 
1911. It will therefore be obvious that the insurance 
schemes in operation apply to a district that is fully 
representative of the coal mining industry, whilst, 
at the same time, it is from this particular region 
that the greatest amount of competition is offered 
to British coal in external markets, and also in the 
port of Hamburg. It is necessary to mention, in 
the first place, that the insurance schemes are three 
in number, and cover the whole ground of insurance 
of the miners. The first is the sick fund, which in- 
| sures the workers against illness and also includes 
provision for accidents only during the first period 
of thirteen weeks. In the second case, the pension 
|and relief fund, as it is termed, insures against 
| accidents and other causes of incapacity, and also 
against the risk of leaving widows and orphans. 
The third scheme is the invalidity and old age insur- 
ance fund, and is based upon Imperial legislation, 
| old age coming into operation at seventy years. 
The three funds are administered separately, and have 
their own independent statistics, but it is quite unneces- 
| sary to deal with them in detail. A few years ago, in 
1907 for instance, the miners contributed a larger 
| weekly sum towards the sick and pension and relief 
funds than the mine owners, whilst the amounts 
in the case of the invalidity and old age fund were 
}equal. Since then, however, the contributions to 
|all three funds have been precisely the same, 
although additional charges are imposed upon the 
colliery owners. The latter are also drawn upon to 
make extra payments to the sick fund in the case 
of accidents, which do not appear to be very consider- 
able in amount, and to make a further contribution 
of a large sum for insurance against accidents as from 
| the beginning of the fourteenth week. According 
| to the report of the Dortmund Mining Association, 
| the total charges imposed by the three funds and the 
additional payments made solely by the colliery 
| owners in 1911 amounted to £3,642,000, as compared 
with £3,479,000 in 1910 and £2,544,000 in 1907. 
|The share of the owners in these totals reached 
| £2,209,000 in 1911, £2,101,000 in 1910, and £1,445,000 
|in 1907; whilst that of the miners was £1,433,000, 
| £1,378,000, and £1,099,000 in the three years re- 
| spectively. It will now be of interest to see how some 
of these figures work out as affecting the coal mining 
industry. In 1908, when the contributions were 
made equal all round in the three funds, the operation 
of these and of the supplementary charges borne by 
the coal owners alone represented an annual charge 
| of £9 15s. per worker, of which the employers defrayed 
| £5 15s. and the miners £4. The total insurance 
burdens in 1911, however, work out at about £10 6s. 
per miner, taking marks as equivalent to English shil- 
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lings; but, whilst the share of the owners has ad- 
vanced to £6 5s., that of the miners has only risen 
to £4 Is. If the question is regarded from the point 
of view of the wages paid, the Association states 
that the cost of compulsory insurance increased from 
lls. in 1907 to 14s. 7d. in 1911 for every £5 paid in 
wages, and the advance is also equal to an augmenta- 
tion irom 74$d. to 9$d. per ton for every ton of coal 
produced in the two years respectively. 

It is possible from a general calculation to ascertain 
that the compulsory insurance funds involve a charge 
of nearly 4s. per week on the coal mining industry 
in Rhenish-Westphalia for every worker employed, 
the coal owners being responsible for 60 per cent. 
of this amount. In the circumstances it is scarcely 
surprising that the coal owners should raise a protest 
against any further legislation of a social-political 
character. A new Act has just been passed providing 
for the insurance of the officials or the staff in different 
industries, in contradistinction to the ordinary 
workmen. Whilst ready to accept this additional 
burden as also applying to the coal mining industry 
in the hope that it will secure the maintenance and 
advancement of the good understanding between 
employers and staff, the coal owners express the defi- 
nite expectation that this measure will now bring 
about a final termination to social-political legisla- 
tion. The financial burdens, it is contended, have 
already become intolerable, and if any further develop- 
ments take place they will cause the collapse of those 
who have to bear the expenditure involved by the 
charges. This pessimistic expression of opinion, 
however, loses a large amount of its force when it is 
borne in mind that the colliery undertakings in the 
Dortmund region are very prosperous enterprises 
as a whole, and that ways and means are always 
found for transferring to other shoulders any addi- 
tional burdens which fresh legislation may seek to 
impose upon the coal mining industry. At the same 
time, it is of considerable value to learn from official 
figures the extent of the financial obligations which 
are placed upon a great industry by insurance against 
accidents and illness, the provision of pensions for 
totally incapacitated or old miners, and the operation 
of a pension scheme for dependents of the workers. 


IRON AND STEEL INSTITUTE. 
No. 1¥.* 

On the Friday morning, Mr. Adolphe Greiner, speak- 
ing on General Cubillo’s paper, said that the paper 
dealt with a most interesting subject. At the Cockerill 
works they were engaged in the production of guns, 
but not guns of any very large size. Interesting 
questions arose in connection with the comparison 
between crucible and Siemens-Martin steel. He 
agreed that under certain conditions Siemens-Martin 
steel was equal in quality to crucible steel, and there 
was no doubt that metal produced in the electric 
furnace was quite equal to crucible steel. He 
did not wish to infer that steel! made in Siemens- 
Martin furnaces might not possess very good qualities 
for guns. The difficulty of obtaining a good ingot 
was recognised, and it had to be admitted that it 
was not at all easy to line a furnace with refractory 
material which would stand the high temperatures 
involved. Certainly the steel made was inclined 
to be less sound than when cast in iron moulds. 
It would seem that when casting in an ingot mould 
crystals formed on the edges, and for that reason 
he believed it was better to cast large ingots in iron 
moulds. With regard to fluid compression, he be- 
lieved that the process was a very good one. With 
reference to the casting of guns direct, only small 
guns had been so cast in his experience, but it might 
be that by suitable arrangements it would be found 
possible to cast large guns, although it had to be 
recognised that the difficulties to be surmounted 
were very great. At Seraing good results had been 
obtained in casting armour plates up to 8ft. square 
and 10in. in thickness. Such armour plate had been 
tested by firing four shots from a 6in. gun at a velocity 
of 500 m. per second. Those plates had been pro- 
duced from large ingots of 20, 30 and 40 tons. He 
need not say that special attention had to be paid 
to the heat treatment. 

Mr. J. M. Gledhill said that the author had not 
only dealt with an interesting subject from the 
historical standpoint, but had brought the manu- 
facture of heavy ordnance down to the present day. 
As one associated with the manufacture of ordnance, 
he had to speak with the fact in mind that there were 
clauses in Government specifications which made 
the divulging of trade secrets in this kind of work 
subject to a penalty of five years’ penal servitude. 
The author had referred to cracks in ingots, and he 
would only say that ingots that were intended for 
gun forgings should be made by compression which 
tended to prevent the formation of cracks. In the 
case of the Whitworth fluid compression system, 
the ingots were made in refractory lined moulds. 
The general opinion was that the less you altered the 
section or form of an ingot which was intended to 
produce a circular weapon such as a gun, the better, 
so that all ingots for guns should be cast of circular 
section. The ingots which ranged up to 125 tons 
in weight, were afterwards subjected to fluid pressure 


* No. IIL. appeared May 24th, 


up to a maximum of 12,000 tons. The result of the 
compression process was that when such ingots 
were machined, even within jin. of the top, there 
were no cracks of any kind whatever. It was per- 
fectly clear that Spanish manufacturers knew some- 
thing about the manufacture Of heavy ordnance. 


whispers at the present time of guns of 18in. bore. 


author had not done complete justice to the Harmet 
system in the slight allusion which was made to it 
in his paper. 


of moderate dimensions, because the curve of 
pressure went up very largely relatively to the weight 
of ingot, and it was rather problematical what weight 
of press would, with the Harmet process, deal suc- 
cessfully with an ingot of 60 tons. He would suggest 
that the author should take advantage of his presence 
in England to inform himself further of the progress 
made by the Harmet system. That method certainly 
lent itself very well to gun work where the ingots did 
not exceed 30 tons in weight. He noted that the 
author referred to the fact that when casting under 
ordinary conditions it was possible to use from 75 to 
80 per cent. of the ingot. He agreed with the 
latter figures, but in any case he would point out that 


80 per cent. of the material. It was the ability to 
employ so high a percentage which was largely respon- 
sible for the introduction of fluid compression pro- 
cesses. 

Mr. A. P. Caprou said that there was one real 
practical advantage following the use of the Whit- 


ing with ingots of the size referred to by Mr. Gledhill. 


percentage of ingot which could be used, and to which 
Mr. Ellis had referred, gave the further advantage 
of reducing the total weight of metal which had to 
be dealt with. That was a practical advantage quite 
apart from the actual improvement in the quality of 
the steel itself. 

The President proposed a hearty vote of thanks 
to the author for his paper. He said that the author 
had made a special journey from Spain in order 
personally to present his paper to the Institute. It 
was his intention to reply in writing to the points 
raised in the discussion. 

The President announced that Mr. Charles Vattier 





ment to furnish information concerning the mineral 
resources of Chile, and would be glad to show speci- 

| mens of ore and give any information to members of 
the Institute who were interested in the subject. 

The next paper read was that by Mr. E. G. Herbert 
(London), on *‘ The Influence of Heat on Hardened Tool 
Steel.” 
he began many months ago, and reported upon to 
the Iron and Steel Institute in 1910. It will be 


recalled that he is the inventor of a machine for | 


testing tool steel, and it was with this machine that 
the curious phenomenon he has now examined was 
first noted. The phenomenon is this :—No tool steel 
has its greatest cutting durability at low or atmos- 
pheric temperatures. The durability increases with 
the temperature up to a certain point 
between 200 deg. and 300 deg. Cent.—and then falls 


peak, which may be nearly as high as the first. 
It follows that, though a tool may fail rapidly at a 
low speed, equivalent to a low temperature, it may 
last a long time at a higher speed. In some cases 
a second high speed may be found at which the 
endurance will be almost as great as at the first 


high speed. . 


things should be. He started from the basis that there 
are, amongst other valuable qualities, two essential 
characteristics of tool steel, namely, hardness and 
toughness. To test the effect of temperature upon 
these qualities he supported bars of tool steel }in. 
wide by fin. deep by 3in. long upon knife edges in 
a high-temperature bath and loaded them at the 
centre in an Olsen autographic testing machine. 
The load sustained naturally increased with the 
temperature, since the steel became less_ brittle. 
This gave the measure of toughness at varying 
temperatures. The hardness, which Mr. Herbert 
defines as “the power of resisting deformation 
under stress,’’ was measured in the same tests by the 
degree of bending of the specimens. 
| got tougher with increase of temperature, they were 
| able to stand more deflection, and hence, according 
to Mr. Herbert, they got softer also. If, then, two 
| curves are laid down for the two conditions, one, 
| that for hardness, is on a falling gradient, whilst 
| that for toughness is on a rising gradient—up to a 
certain point. Now, since the durability will be 
high when both the hardness and toughness are high, 
| and low when either the toughness or durability is 
| low, we shall get, with limitations, a kind of measure 
| of the temperature durability by multiplying the two 
together. This done with carbon steel gives results 
like Fig. 1, whilst Fig. 2 shows the actual durability 
speed curves obtained with the same steel in Mr. 
Herbert’s machine. In the latter the full lines are 








In the investigation recorded in the present paper | t igh 
Mr. Herbert has set himself to inquire why such | Up the whole investigation, the author concludes : 


As the latter | 
| in which case the tool will be quickly blunted. 


was, perhaps, better adapted to deal with ingots | at still lower speeds. 


it was possible with the compression process to use | 


worth, the Harmet, or the Jessop method when deal- | 


The point he desired to make was that the greater | 


was present as the delegate of the Chilean Govern- | 


In this paper Mr. Herbert pursues an inquiry | 


Curves from Breaking Tests. 


frequently | 


off rapidly in some cases to rise again to a second | 


obtained when cutting under water, and the dotted 
when cutting dry. 

It is at once ——- Mr. Herbert remarks, that there is y 
very striking similarity between the curves obtained by breaking 
and those obtained by cutting. In each case there is a very 
low durability at low speeds or temperatures, a rise to a high 
maximum as the speed or temperature increases, and a fall to 


Chis was the age of the big gun, and there were | low value when the speed or temperature exceeds a certain valu, 


| It is specially noticeable that the range of speeds and tempera. 
tures, which gives the steel a high durability, is a very narrow 


Mr. W. H. Ellis did not wish members to feel that | ; : ‘ ; Be ; 
tl Whitworth fluid sh ag pe is tin aka | one. One important difference will be noticed. ‘The breaking tests 
16 utworth fluid press commanded the fie all show a high durability at atmospheric temperature and a 
entirely, and it seemed to him that perhaps the | rapid fall to 50 deg. or 100 deg., but this feature is entirely 


| absent from the curves obtained by cutting. From this it 
| might be surmised that at the lowest cutting speed, viz., 20/1. 
| per minute, the edge of the tool was at 50 deg. to 100 dey., 


lt was true that the Harmet process | and that the tools would have a higher durability when cutting 


Some experiments have been mace 
| with a view to confirming this inference, but hitherto without 
| success. ‘Tests were made at speeds as low as 2ft. per minu 

| and the tool was flooded with a freezing mixture, but the wear 
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Curves from Cutting Tests. 
Carbon Steel. 


Carbon Steel. 
was extremely rapid, and no increase of durability was found. 
There is no doubt a considerable amount of heat generated 
in cutting a tough steel, no matter how slow the speed, and it 
may be that the cutting edge was considerably above atmos- 
pheric temperature, even under the extreme conditions men- 
tioned. This point, however, requires further investigation. 
Mr. Herbert then endeavours to account for the 
double peaks, but admits that the * relation betwecn 
the hardness and toughness curves is complcated,i 
| their maxima and minima generally failing to coin- 
and he does not regard the explanation as 
He believes it to be due to a coincident 
Summing 


| cide,” 
complete. 
decrease of both toughness and hardness. 


(A) The low durability of all tool steels cutting under water at 
low speeds and light cuts seems to be completely explained by 
the low values of hardness and toughness which always occur 
at cutting temperatures of 50 deg. to 100 deg. The breaking 
tests have shown in every case that the product, hardness 
toughness, increases in value as the temperature is raised above 
100 deg. The cutting tests have shown in every case that the 
durability increases when the cutting speed is raised above 20ft. 
per minute. These cutting tests have also shown that the 
durability always increases when a tool working at 20ft. per 
minute is allowed to cut dry instead of with water, or with hot 
water instead of cold. It is impossible to doubt that these 
are different manifestations of the same physical change in the 
steel. 

A clear recognition of this phenomenon is of great practical 
importance. A great deal of the metal cutting in every engi- 
neer’s shop consists in taking fine finishing cuts, often with 
water on the tool. If such cuts are taken at a slow speed, 
the temperature of the cutting edge may not rise above 100 deg., 

Its durability 
can be increased by increasing the speed or by cutting dry. 
Many cases are known to have occurred in ordinary workshop 
practice where an increase in cutting speed has actually re- 
sulted in increased durability of the tool. 

Low durability at low cutting temperatures—on, for example, 
finishing cuts—is a familiar characteristic of high-speed steels, 
and is most marked in tools which have been suitably, hardened 
for very high temperature work.* High-speed steel can be so 
hardened as to retain its durability at fairly low temperatures, 
and there are now on the market tungsten steels specially 
adapted for low temperature work, such as finishing very heavy 
forgings ; but every description of steel known to the writer 
loses its durability if the cutting temperature is low enough. 
It should be noted that a low cutting temperature can only 
occur when there is a combination of low speed with light 


There is reason to believe that the condition of low durability in such 
steels may occur at temperatures much higher than 100 deg.—see F, 





Fig. 9. 
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% \ heavy or moderate cut raises the temperature of the | Company, Limited, which was formed in January, 


cut. 
P vutting edge above 100 deg., even at very slow speeds. : ( 3 . rae ae a 
§ ; (B) The phenomenon of the double-peaked curve is not | pone — peed ne Middle Docks, South Shields, 
completely elucidated, though the evidence goes some way to established considerably more than a hundred years 
explain it. The variations = se and i ger with | ago, and also the business of Mail, Macfarlane and Co., 
ner re ot cme tact: and the It | Limited, engineers and ship repairers, Tyne Dock, 
between Sesngoet : at Abas ; Since its ine i Mi . ks ; , 
caused by the conjunction of depressions in the hardness and | Since 1ts inception the Middle Docks and Engineer- 
iwhness curves at a particular temperature. The relative | ing Company, Limited, has largely increased the 
s of the two peaks are found to vary with the conditions | yolume of business carried out by the combined two 





dock is constructed of this sandstone formation, 
while the remaining upper portion is generally in 
boulder clay. 

The dock walls, which are of irregular dimensions 
—see page 567—are faced with Staffordshire blue 
bricks, with common brick backing set in a special 
tot red cement with altars, copings, quoins, and _ sill 
De sian: Sak aie Dediadied Gin We-dee 40 4 Mien ie te | 3 carried stones of Norwegian granite. Dovetails are cut in 
Ovative. importance of the hardness and toughness factors, | firms, the works of which it acquired, and it not long | the sandstone at 30ft. centres to form a quay for the 

: completed a comprehensive scheme for the concrete. Where the rock encountered in the 


according to the quality of the material cut or the shape of the | 40 
remodelling of its graving dock establishment at excavations was considered sufficiently sound, the 




















ol. 
a mC The decline in durability which takes place when a | 
q certain limiting speed is exceeded is evidently caused by an | 
actual softening of the cutting edge by the heat generated in 
cutting. This softening, which is extremely local, takes place | 






j even when the tool and the work are practically immersed 
in running water. The speeds and temperatures at which 
the softening occurs depend largely on the particular hardening 
2 proce which has been applied to the tool, and are generally 
highest in high-speed steel. 
Mr. 8S. N. Brayshaw has contributed the following 
letter to the discussion : 
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[ can confirm from my own experience the “‘ peak ” which Mr. 
Herbert has discovered in speed durability curves, and in some 
cases | have suspected a double ** peak.’’ Most turners would 
probably say, if the question were definitely put to them, that 
the wear of the tool is proportionate to the cutting speed, but 
| suspect that in actual practice they know that they get bad 








5 results if they run too slow. Ll remember an occasion when | 
q was an apprentice that 1 was told to run on a faster speed 
because the tool was working badly. ‘The following may serve 
as an actual sample of what occurred in my own works : —-We 


were turning a large quantity of tool steel bars jin. diameter, 
and we ran for some time at 195 revolutions per minute, which 
vives a cutting speed of 38ft. per minute on the largest diameter. 
rhe tools dulled very quickly, and had to be re-sharpened on an 
average once every forty-five minutes. The speed was then 
increased to 330 revolutions per minute, giving a cutting speed 
of 65it. per minute, other conditions remaining the same. 
Phe consequence was that the life of the tools was increased 
o about three hours, which means an increase of nearly seven- 
fold in the actual work done by the tool forevery sharpening. ‘The 
above is not an isolated case, and it is a striking confirmation 
of Mr. Herbert's results, or, to put it another way, Mr. Herbert 
has investigated the matter, and has explained some very curious 
facts, of which we had very little knowledge, and his researches 
will undoubtedly be of great assistance in workshop practice. 

The last paper read was that by Mr. Rogers, of 
Sheffield, *‘ On the Investigation of Fractures.” 

In this paper the author describes what is virtually a modifica- 
tion of the well-known method of obtaining a * sulphur print ’ 
from a cut surface for the study of fractures. A piece of a 
specially prepared tissue, which consists of a gelatine emulsion Tue Encineer’ 
ot silver bromide, coated upon a very stiff grease clay, is soaked 
in a dilute acid solution containing also a toughening agent, Fig. 2-GRAVING DOCKS OF THE MIDDLE DOCKS AND ENGINEERING COMPANY, LIMITED 
and immediately pressed into contact with the clean fracture 
for a few seconds and withdrawn. ‘The entire process occupies 
no more than _a minute. 
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Commissioners’ Authorized Quay Line. 


RiVER TYNE. 
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dock walls were founded on a seat benched out in 
the sandstone and carried down for the remainder 
of their depth in the form of a veneer of concrete 
with a blue brick face. This thin concrete face is 
bonded into the sandstone by vertical dovetails, 
while the brick facing is likewise keyed into the con- 
crete by means of horizontal dovetails. The upper 
parts of the walls, where boulder clay was encountered, 
were carried out in the usual heavy concrete type of 
dock walls. 

The river wall, pierheads, and pumping station 


West Holborn, South Shields. By the acquisition 
of a considerable amount of property and the devia- 
tion of public thoroughfares, this company has been 
enabled to increase its ground area by about 8500 
square yards, and its frontage to the river Tyne by 
250ft.—see sketch plan in Fig. 2. The scheme 
recently completed includes the provision of an addi- 
tional graving dock, engineering shops, brass foundry, 
plate sheds, and new general offices and stores. 

The three dry docks now owned by the Middle 
Docks and Enginering Company, Limited—see the 


NEW GRAVING DOCK ON THE TYNE. 


REGARDED either from the point of view of the 
capacity of its dry docks, pontoon docks, and slip- 
ways, or from the number of vessels docked and 
repaired, the Tyne easily holds the first position 
in ship repairing, and is, indeed, often described as 


























Fig. i—TWO OF THE ELECTRICALLY DRIVEN MAIN PUMPS 


were all similarly founded on the sandstone, the pier- 
heads having sufficient mass to withstand the stress 
imposed on them by the swinging of the dock gates. 
The trenches for the side walls were first excavated, 


its home. The reason for this is not far to seek, | large view on page 570—have the following dimen- 


for not only are the Tyneside repairing firms excep- 
tionally well situated in having all classes of raw) No. 1, 301ft. long by 43ft. wide by 18ft. over blocks. 


sions :— 


No. 2 330ft. long by 45ft. wide by 17ft. over blocks. 





material at their very doors, but they possess a great 
advantage, denied to their rivals on the Bristol 
Channel, of being able to command the services 
of an unlimited amount of skilled labour, owing to 
the Tyne being a great shipbuilding centre. 

Among the many firms on the Tyne which repair 
ships, one of those standing out most prominently 
is that known as the Middle Docks and Engineering 


No. 3, 460ft. long by 62ft. Gin. wide by 23ft. 6in. over blocks. 
The new dock—No. 3—has been founded almost 


entirely on red sandstone, which forms the upper 
beds of the coal measures, or the foundation beds 


| of the Permian system, which predominates through- 


out this part of Tyneside. From a depth varying 
from about one-half to one-third of its depth the 


little timber being required when once the boulder 
clay was cleared. The excavation was, for the most 
part, carried out by hand, blasting operations being 
necessary for the rock. Upon the walls being com- 
pleted, the dumping, down to the level of the rock, 
was taken out by means of a steam excavator working 
on a gradient from one end of the dock to the other. 
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After this, the rock was got out by hand, assisted 
by explosives. The excavated material was loaded 
directly or indirectly into tipping wagons, then by 
means of a steam winch hauled up an incline, where it 
was deposited into hoppers and subsequently taken 
out to sea. 

Drainage during construction was dealt with by 
means of Pulsometer and centrifugal pumps. drawing 


from sumps placed at various parts of the work. | 


Little difficulty was experienced in dealing with the 








Fig. 3—INTERIOR OF PUMP HOUSE 


water in the main part of the work, but the water 
met with in the sinking of the pumping station 
foundations gave some little trouble. In the carrying 
out of the work a timber cofferdam, 250ft. long, 
was constructed round the entrance, this being partly 
of the single-skin type and partly of the double-dam 
type with clay puddle, strutted on the inside and 


the dock gates are on a skew and have a span 10ft. 
greater than the width of the entrance. The leaf is 
40ft. wide and 28ft. deep, having the heel and mitre 
posts and sill timbers of greenheart. With the gates 
thus arranged, the swing of the east leaf is nearly 


90 deg., which has necessitated specially hollow 
quoins and heavier gate anchorages. The gates, 


which are constructed of wrought iron. are of the 
cellular type with double skin plating. In substitu- 
tion of the plate decks common to this type of gate, 


placed in the pierheads below the level of the coping, 

The pumping plant possesses several features 
of more than ordinary interest. In the considerg- 
tion of various systems it was not overlooked that 
the plant might only be required to run for two op 
three hours and then probably at long intervals, 
so that the question of high economy was subservient 
to other considerations, for it is obvious that maj)- 
tenance charges may amount to a very considera})|« 
proportion of the total working cost of the plant 

















a series of braced lattice decks have been utilised to 
take the stresses, This arrangement, while giving 
the requisite strength and rigidity, has reduced the 
weight of the gate and effected an economy in material. 
The lower part of the gate is formed into a buoyancy 
chamber, access to which is obtained by means of a 
water-tight trunk from the topmost deck. The roof 


























































Fig. 





4—INTERIOR OF PUMP HOUSE 


over any given period. The close proximity of tli 
dock site to the South Shields municipal electrical 
power station led to the adoption of electrical powe: 
as the method of driving, and has permitted thx 
installation of a plant which combines compactness 
and easy operation with moderate first cost and 
exceedingly low maintenance expenses, thus being 




















carried to above high water. As the dam was of this chamber is formed of a water-tight deck. The eminently suitable for very intermittent working 
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Fig. 5-ARRANGEMENT OF PUMPING MACHINERY 


made in sandstone, special rock shoes were used 
for the piles, and these were found to enable the piles 
to penetrate to a sufficient depth. A sluice was 
formed in the dam for testing purposes. 

The exigencies of the site demanded that the centre 
line of the heel posts should be inclined at an angle 
to the centre line of the dock. This arose from the 


fact that the centre line of the dock itself is inclined 
at an angle to the river line, and, consequently, 


upper part of the gate is filled with water as the tide 
rises by means of a series of cast steel scuppers. 
No roller path has been used, as the buoyancy chamber 
gives the necessary flotation, and thus reduces the 
stresses on the anchorages and the wear and tear on 
the heel posts. Each gate has a sluice valve for 
filling the dock in conjunction with a filling culvert 
through the side walls. The gates are operated by 
winches worked by ropes from electrical capstans 


20ft. below the level of the coping of the dock, and 
the bottom of the main sump being 18ft. 6in. below 
the pump room floor and 6ft. below the floor of the 
dock. Arrangements have been made whereby 
the new plant can be employed for pumping out Nos. | 
and 2 docks, and this has necessitated pipe connec- 
tions between the main suction culvert and the three 
dock sumps. This is effected by two 36in. diameter 
pipes in the case of the new dock, and one 36in. pipe 
with branches in the case of Nos. 1 and 2 docks, 
all of which can be closed by sluice valves operated 
from the pump house. 

The pumping plant consists of two electrically 
driven main pumps, views of which are given in Fig. 1. 
They are designed when working together to empty 
the new dock, which has a capacity of 4,170,000 
gallons, within a period of two hours, commencing 
at high-water level (spring tides), @e., 23ft. 6in. 
above the dock sill. The depth of water in the dock 
is then 20ft. above the sill, the head thus being 3ft. 6in. 
at the commencement and 25ft. at the end of pumping, 
the tide having fallen 3ft. approximately during the 
two hours. The speed of revolution varies between 
260 and 300 revolutions per minute. These two 
pumps are of W. H. Allen, Son and Co.’s “ Con- 
queror ”’ centrifugal type, each having one suction 
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and one discharge branch 30in. in diameter, and 
arranged to discharge direct through a short length of 
piping into the river Tyne. They are, further, 
capable of discharging against a maximum head of 
29ft. when driven at a speed of 300 revolutions per 
minute. 

The motors for driving the two main pumps are 
of the six-pole continuous-current shunt-wound 
open type, fitted with commutating poles and 
arranged for a pressure of 530 to 550 volts. Each 
is capable of developing 160 horse-power, and the 
necessary speed variation is obtained by regulation 


dock, and the pumps when so combined are capable 
of delivering 200 gallons of water per minute against 
a total head of about 100ft. (including pipe friction) 
when running at a speed of 660 revolutions per minute. 

The motor for driving these two pumps is of the 
four-pole protected type, wound to suit the speed and 
voltage. It is provided with a metallic starting 
switch and an automatic no-voltage release. For the 
purpose of exhausting the air from the pumps before 
starting, an electrically driven single-barrel a‘r 
pump of the Allen-Edwards type has been installed. 


The barrel. which is Sin. in diameter and has a stroke | 

















Fig. 6-ELECTRICALLY DRIVEN DRAINAGE PUMPS 


of the field. The bearings are of the ring-lubricated 
tvpe, and, together with the magnet frame. are 
mounted upon a substantial cast iron base plate, 
which is bolted to the lower half of the pump casing, 
a half-coupling on the end of the shaft being bolted 
to that on the end of the pump spindle. Each motor 
is started by means of a liquid starting switch, which 
is operated by means of screw gearing to avoid too 
rapid starting. Views in the pump house are given 
in Figs. 3 and 4, and the general lay-out of the 
machinery is shown in Fig. 5. 

A centrifugal drainage pump—see Fig. 6—having 
suction and discharge branches, 10in. diameter and 
electrically driven, is also installed, the lower end of 
the suction pipe, which draws from a sump in the 











felrgigeer 





Fig. 7—30-INCH SLUICE VALVES 


of 5Sin., is of gun-metal, and the valves are of the 
* King-horn’”’ type on gun-metal seatings. This 
pump is driven at a speed of 180 revolutions per 
minute through gearing from a 6 brake horse-power 
direct-current motor, working at 1000 
per minute. The air exhaust piping is connected to 
the casings of each of the main pumps, and of the 
10in. drainage pump, through screw-down valves 





revolutions | 


and strainers, which prevent any particles of solid | 


matter from entering the air pump barrel. 
The three 36in. diameter sluice valves, which admit 


water from the various docks to the suction culvert, | 


as well as the 36in. diameter sluice valve on the filling 


pipe, and the two 30in. diameter sluice valves on the | é 
discharge pipes—see Fig. 7—from the main pumps, | essential, and the work also involved the diversion 
| of gas, water, and electric supply mains. 


are all operated by hydraulic power, the ram of the 
hydraulic cylinder, which is fitted to each valve, 
being coupled direct to the sluice, which it lifts 
vertically, and the hand levers for raising and lower- 
ing being fixed in a convenient position on the body 
of the valve or of the hydraulic cylinder and close to 
an indicator, which shows the exact position of the 
sluice. 

The hydraulic pressure supply is obtained from a 














15-TON ELECTRIC CRANE 


Fig. 8 


three-barrel through 


small plunger pump driven 


| gearing by an electric motor, the working hydraulic 


floor of the suction culvert, being fitted with a 10in. | 


foot valve and strainer. This pump delivers at the 
rate of 2000 gallons per minute against a total head 
of 35ft. when running at 660 revolutions per minute, 
and is arranged so that it can discharge either direct 


into the river or run in series with a similar pump | 


having 7in. diameter pipe branches, mounted upon | 


the same bed-plate and arranged with a mechanical | 


clutch for driving from the outer end of the spindle 
of the 10in. pump. This arrangement enables this 
section of the plant to be employed for pumping 
into the water ballast tanks of ships when in the 


pressure being 600 lb. per square inch. The water 
supply for this pump is obtained from a small tank 
which is situated on the wall of the pump house, 
and is supplied with water from the mains through 
a float valve. The pressure supply pipe is provided 
with an air vessel and a relief valve, the overflow 
from which is returned to the supply tank. In 
the corner of the pump house is situated a large 
water-level indicator, showing on a reduced scale the 
level of the water in either of the docks, the float for 
which works in a vertical stand pipe in the filling 
culvert. A neat switchboard of four panels of 
enamelled slate is placed in the centre of one of the 
long side walls of the pump house, and on it are 
mounted the various fuses, instruments, cut-outs, 
and distributing switches. 

An electric gantry crane travels on a 13ft. 6in. 
gauge on the east side of the new dock. This crane 
is constructed to lift 15 tons at 20ft. per minute 
and 7} tons at 40ft. per minute. It slews a complete 
revolution in one minute, and travels at the rate 


| 


| The road at the higher level is 


| frequenting the Tyne. 





of 100ft. per minute. The hoisting and derricking 
motor is of 30 horse-power, the travelling motor of 
30 horse-power, and the slewing motor of 10 horse- 
power. 
minute and the third at 550 revolutions. The crane, 
a view of which is given in Fig. 8, lifts 15 tons at 50ft. 
and 3 tons at 90ft. radius, and it has an outreach 
enabling light weights to be lifted from the opposite 
side of the dock. 

The following table gives the results obtained 
during a series of tests with the pumping plant :— 

Middle Docks, South Shields. —Performance of Pumping 
Machinery trom Test. 











Depth of water on Total estimated > 
dock sill. quantity of ump 
water pumped oie 
Inside. Outside. os gallons. 
ft. in ft. in. 
an 19 6 19 6 - 
3 18 10 161,200 13-0 11-4 
8 17 3 $28,200 64-5 17-2 
13 15 11 690,450 86-2 23-0 
18 14 44 — 947,950 105-0 28-0 
23 12 10° a 1,199,450 123-6 33-0 
2S ll & — 1,444 450 138-5 36-7 
33 10 11 1,684,450 152-0 40-3 
38 8 9 19 3 1,916,450 163-0 3-6 
43 7 wk 174-0 46-3 
i8 6 3 183-5 49-0 
53 5 2 189-0 50-5 
58 | 4 O% oe 192-5 51-2 
sc is 3 ~ 193-0 HD 
68 2 _ 192-2 51-4 
73 | 1 O 189-0 AOS 
78 | 0 1 19 0 185-5 49.6 
&3 0 104 181-0 48-2 
S8& ae 176-0 17-2 
93 2 & 172-0 ih-2 
us i 167-0 45-0 
103 5 0 is. 2 162-5 365 
Leakage at yates, estimated _ 
Total gallons pumped in 103 
minutes ma ae 4,186,450 
actually taken, 483 units. Average 


Consumption of energy 
On Fr 


electrical herse-power, 375-8, 


* Sill level. 


A new public roadway, 30ft. in width, with foot- 
paths on both sides, was constructed to the south of 
the dockyard, and parallel to this, but on a higher 
level, 40ft. above yard level, is an 8ft. roadway. 
retained by a heavy 
in length. To meet 
Shields Corporation, 
manholes, &c., were 


concrete wall of about 1000ft. 
the requirements of the South 
new sewers, with all necessary 


The new engine shops and plate sheds have been 
built, and these cover an area of about 1600 square 
yards. The roof trusses for the plate shed have a 
span of 55ft., and those of the engine shops 40ft. 
They are carried on built-up steel columns, while, 
in addition, the columns take the girders for a travel- 


ling crane. The front of the plate shed is open, 


| and the roof trusses on this side of the shed are carried 


by lattice girders of 52ft. span between columns. 
The new brass foundry is situated in close proximity 
to the engine shops. All the machinery is electrically 
driven, a total of about 850 brake horse-power 
being connected to the mains of the South Shields 
Corporation. 

This scheme was embarked upon not merely with 
the view to the construction of the new dock, which 
ranks as the largest in Shields Harbour. but also as a 
necessary preliminary to the reconstruction and 
extension of the Middle Docks and Engineering 
Company’s No. 2 dry dock, which work, when com- 
pleted, will increase the dimensions of that dock to 
about 430ft. length by 58ft. entrance and 22ft. Gin. 
draught. Such an extension is becoming necessary 
owing to the constantly growing size of cargo vessels 
The geographical position 
of the Middle Docks and Engineering Company’s 
establishment is extremely favourable. It is on the 
south side of Shields Harbour, within the first towage 
and pilotage station from sea and within a few 
hundred yards of the principal loading berths, such as 
the Tyne Docks and the Tyne Improvement Com- 
missioners’ staithes at Whitehill Point, and at the 
Northumberland and Albert Edward Docks. 

The whole of the work described in this notice 
was designed and carried out under the supervision 
of Mr. Thomas Hanning, M. Inst. C.E., of Newcastle- 
on-Tyne, acting as the consulting engineer of the 
Middle Docks and Engineering Company, Limited. 
The general contractor was Mr. L. P. Nott, of West- 
minster, while the contracts for the dock gates and 
machinery were sub-let to the Cleveland Bridge 
and Engineering Company, Limited, of Darlington : 
for the pumping machinery to W. H. Allen, Son and 
Co., of Bedford ; for the electrical power and lighting 
installation to Ernest Scott and Mountain, Limited, 
of Gateshead ; for the electrical cranes and capstans 
to Joseph Booth and Brothers, Limited, of Rodley, 
Leeds ; and for the Hennebique ferro-concrete work 
to Davidson and Miller, of Newcastle-upon-Tyne. 
The whole of the work was carried out within a period 
of seventeen months at a cost of approximately 
£70,000. 


The first two run at 450 revolutions per 

















OER 




















































May 31, 1912 


THE ENGINEER 








RAILWAY MATTERS. 


An arrangement has been entered into between the 
Administration of the Austrian State Railways and the 
Canadian Pacifie Company for the introduction of car- 





fyrol with Vienna. The necessary work will be carried 
out in the Nesseldorf workshops from the designs of Mr, 
Vaughan, of the Canadian Pacific Railway. 

Tne Russian Government is considering the construc- 
tion of the following lines :—The extension of the Central 
\sia and the Caspian Railways to Kaschugal ; a line from 
Omsk, on the Trans-Siberian Railway, to Techugtchak ; a 
line from Misovya, on the Trans-Siberian Railway, via 
Kiakhta to Kulon. 
develop Mongolia. 
those points. 

lur boring of the second Simplon tunnel, for which the 
heading was prepared from the first, will perhaps be aban- 
doned in favour of the scheme for broadening the present 
eallery, without in any way interfering with the normal 
tratlic. Such a proposition has, at any rate, been made-— 
according to the Rivista Tecnica delle Ferrovie Italiane 
by Messrs. Fougerolle and Co., contractors for the Mont 
Or tunnel on the Frasne-Vallorbe line, and is believed 
to be now under the consideration of the Federal Govern- 


They will be the first railways to reach 


ment. 

\ra meeting of the German Society of Mechanical Engi 
neers last February, Herr Hammer, after reporting on 
the locomotives shown at the recent Turin Exhibition, 
and recounting the improvements introduced in recent 
years, named the following points in which still further 
improvement is to be sought : Higher steam pressure ; 
the use of stearn more highly superheated ; improvement 
in valve gear; utilisation of the heat which now escapes 
through smoke stack, &c.; purification and preheating of 
fecd water; all with the least possible multiplication of 
parts, 

Iv is reported that the North British Railway Company 
has placed a contract with the Almagam Mills, Harpenden, 
for the supply of rubber railway buffers. The material 
employed is necessarily of very high quality and corre- 
spondingly costly, and it“is”said that after compression 


to one-half for forty-eight hours it returns to its original | 


shape exactly The material is to be tested before 
delivery by 40,000 hammer blows. According to the 
Chemical Trades Journal the result of the experiment is 
being awaited with great interest by continental rubber 
manufacurers, many of whom express grave doubt as to 
the issue. 

\ copper Constantan thermo-couple for temperature 
measurements is built into the slide valve chamber of loco- 
motives run with superheated steam on the Prussian State 
Railways. Upwards of 1100 such thermo-electric pyro- 
meters are used. An indicating galvanometer fixed to 
the boiler casing in the driver's cab gives the indications. 
These facts are mentioned in a paper read before the 


American Electrochemical Society in Boston, April 19th, | 
by F. W. Robinson, covering recent developments in the | 


field of temperature measurements. It appears that it 
was difficult to convince the locomotive engineer of the 


accuracy of the thermo-couple, as he had been accustomed | 


to the use of the mercury thermometer. Mr. Robinson 
regards the Le Chatelier pyrometer as a most accurate and 
reliable instrument for measurements of temperature 
between 1300 and 2900 deg. Fah. The chief point to be 
observed is that the platinum and platinum-rhodium alloy 
are made of chemically pure metal and that the milli- 
voltmeter used is sufficiently sensitive and has as high a 
resistance as possible. 

ALL the great Canadian railway systems possess or 
control a considerable mileage in the United States, a 
policy which is imposed upon them no less by the exigen- 
cies of trade exchange between the two countries than 
by general geographical and economic considerations. 
While Canada desires first and foremost the expansion of 
trade east and west along railways—for the construction 
of which millions of English capital have been borrowed— 
at the same time opportunities to foster trade north and 
south have not been neglected. The United States railways 
also have 1485 miles of track in Canada; on the other hand, 
the Canadian railways have not less than 7197 miles of 
track in the United States, divided as follows :—The Cana- 
dian Pacifie Railway, 5391 ; the Grand Trunk, 1636; and 
the Canadian Northern, 170 miles. The two last-named 
railways are at present engaged in securing the control 
of lines which will give them greater facilities of outlet to 
the east through the United States, with terminals at 
Atlantic ports. This interchange of railway is likely to 
increase very much in British Columbia, into which pro- 
vince several United States railway companies are seeking 
to extend their systems. 

AccorDING to the Railway Gazette the Prussian Ministry 
of Railways has now worked out the plans for the electri- 
fication of the whole of the Berlin city and suburban rail- 
ways (Stadt-und-Ringbahn). Something has to be done 
to overcome the existing congestion, and electrification is 
considered preferable to the only other alternative of doub- 
ling the track, in view of the prohibitive cost of building 
new viaducts and acquiring house property, as the line 
within the city limits is overhead. A service of forty trains 
an hour, with accommodation for 25,000 passengers each 
way, will be provided, as against the present twenty-four 
trains with 12,000 passengers. The existing passenger 
vehicles are to be employed, and electric locomotives will 
he used. Normally, an electric locomotive is to be placed 
at each end of the train, but during the slack hours the 
trains will be divided and hauled by one locomotive only. 
The Berlin railway system forms, of course, part of the 
Prussian State Railways, but the supply of electrical power 
will be in the hands of private companies, who are also to 
he permitted to sell current for industrial purposes and to 
private consumers. One power-house will be in Berlin, 
and the other in the so-called ‘‘ brown coal’’ district, 
where coal is cheap, the current being delivered to Berlin 
by means of underground cables. The total cost of elec- 
trification is estimated at £6,175,000, and the Railway 
Department has proposed an all-round increase in fares, 
the Berlin railways being at present stated to be run at a 
considerable annual loss. Tne work of electrification is 


inves of the Canadian pattern on the line connecting the | 


The object of these three lines is to | 


NOTES AND MEMORANDA. 


| By introducing steel balls into a rumbling barrel, it is 
| possible to polish castings and, in fact, actually to burnish 
them to a very high degree. Since the process is com- 
pletely mechanical, it can undoubtedly be introduced in 
many brass foundries with the result of saving labour costs. 
It appears to be customary to use enough steel balls to 
make up approximately twice the volume of the pieces 
which are rumbled, the size of the balls ranging from in. 
down to j;in. in diameter. 





For the electrical operation of large valves in steam 
or water pipe mains, the squirrel-cage induction motor 
, is recommended on account of its simplicity by H. M. 
Gassman in a paper before the American Institute of 
Electrical Engineers. Such a motor should have a high- 
resistance secondary in order to produce high starting 
torque and should be equipped with an automatic operating 
device which would prevent starting in the wrong direction, 
with the consequent risk of damage to the valve-operating 
mechanism, 


CHANGES of temperature in concrete during setting 
have been investigated by Mr. W. D. Maxwell, assistant 
city engineer of Des Moines, in connection with the con- 
struction of a bridge in that city. Readings were taken 
on thermometers placed in pipes from 5ft. to 10ft. below 
the top of the piers and from 34ft. to 10ft. from the outer 
faces of the concrete. The thermometers showed an 
increase of 15 per cent. to 20 per cent. within the mass 
during the period of setting, with the maximum increase 
from seven to ten days after the concrete was poured. 
From that time the temperature fell steadily to normal. 


It appears that in England 400 buildings are damaged 
by lightning each year. Eight buildings out of this num- 
ber, or 2 per cent. only, have been fitted with lightning con- 
ductors ; the remaining 98 per cent. have not been so 
provided. Where damage has occurred to so-called pro- 
tected buildings it has generally been found to be due 
either to an insufficient number of conductors having been 
provided for the size of the building, or to their having 
been applied incorrectly; or, after being once fix d, 
to no further attention having been given to them to 
ascertain that their connections to earth have been main- 
tained intact. But with very few exceptions little 
destruction by fire has occurred to the 2 per cent. of build- 
ings protected by lightning conductors, and, so far as 
can be ascertained no case of loss of human life has 
| occurred in a protected building during the last ten years, 

but there are numerous instances on record of loss of life 
in unprotected ones. 


THouGuH the metal tantalum has been known for over 
one hundred years, it is only about seven years since a 
use was first found for it—namely, in the construction 
of metallic filament lamps. Whether or not the greater 
efficiency of the best tungsten lamps is destined to reduce 
the consumption of tantalum in this connection, there 
seems little prospect of any great drop in price or any 
slackening in the search for minerals containing this rare 
metal, for its existence in merchantable parcels and a 
| closer knowledge of its properties has led to its trial for 
| many new purposes, and there is quite a number for which 
it seems to be admirably adapted. Its resistance to iodine 
and other reactive substances, coupled with the fact that 
it may be rolled into thin sheet and drawn into fine wire, 
have led to its use in considerable quantity for the con- 
struction of dental instruments, nerve needles, and the 
like. It also appears to be admirably adapted for use 
in the construction of nibs for fountain pens, since nibs 
of any shape may be made from it as easily as from steel, 
and when made can be hardened in a quite simple manner. 


A PAPER to be presented before the American Society 
of Mechanical Engineers, to-day, is entitled ‘* The 
Present State of Development of Large Steam Turbines.” 
The paper, which has been written by Mr. A. G. Christie, 
deals with the present state of development of leading 
types of large steam turbines, some details of construction, 
the commercial results obtained, and some new uses to 
which steam turbines have been put. It also points 
out the probable tendencies of steam turbine development. 
For the purposes of discussion, large steam turbines are 
divided into two types, fundamental and modified or com- 
bined. The weak elements of the fundamental types are 
discussed and the advantages of the new types pointed out. 
Some new constructions are shown in section. The 
details of construction are discussed fully. A table with 
brief notes on the details of construction of individual 
types is included for rapid comparison of the practice 
of various manufacturers. The different types are also 
compared on the basis of efficiency as shown by published 
results of tests. The present status of low-pressure turbines, 
turbo-compressors, turbo-driven pumps, geared turbines 
and marine turbines is discussed briefly. The closing 
paragraphs deal with the probable trend of steam turbine 


MISCELLANEA. 


THERE will probably never be much demand for motor 
bicycles either in Buenos Aires or Argentina, states the 
Ironmonger. The streets are too narrow, tramears run 
everywhere, and there are no roads, or what are called 
roads in England, outside the cities. Motor cars will sell 
freely, however, as the wealthy native does not consider 
cost when luxuries are wanted. The noise made by motor 
bicycles will also tell against them, as the Buenos Aires 
municipality has put its foot down upon all sorts of 
unnecessary noises, and even factory whistles are pro- 
hibited. 

WE hear that a new organisation is being formed in 
London to introduce all kinds of electric pleasure and com- 
mercial vehicles propelled by means of the Edison nickel- 
iron battery. We gather that the Edison people in London 
contemplate establishing a large depot for showing these 
vehicles, also that the London central station authorities 
have been approached and are prepared to give the neces- 
sary charging facilities, in most cases during both day and 
night. It is reported that recently an electric van, with a 
loaded weight of two tons, made a 60-mile test journey 
from London on a battery charge of 20 units. 


THE statement just published for 1912-1913 by the 
Italian Minister for Agriculture and Commerce gives the 
following comparative statistics of the figures representing 
the increase in the national savings for the last two and 
a-half years :—From 5,728,379,918f. on December 31st, 
1908, savings in their various forms have risen up to 
6,934,161,991f. on June 30th, 1911, thus denoting an 
| increase of 1,205,782,073f., about 12 per cent. in five half- 
years, or at the rate of a monthly increase of 40,192,769f. 
per month. For this sum the post-office and other savings 
banks are chiefly responsible with an _ increase of 
624,985,000f. 

A REPORT of the machine testing station of the Agri- 
cultural College at Monte Video gives certain details of 
the comparative running costs of various types of motors 
in Uruguay, and particularly in Monte Video. From these 
details it appears that electrical power in Monte Video 
is relatively cheap, and that it is particularly profitable 
for small industrial purposes. A much extended use of 
the Diesel engine is anticipated, particularly as for some 
little time now the importation of these engines for agri- 
cultural purposes has been allowed free of duty. It appears 
that the first motor plough trial was made only last year 
in Uruguay. and now there are more than fifty in use. 








A SMALL country station with two small Diesel engines 
was recently described in the Electrician. It supplies the 
two smal] towns of Staines and Egham and their immediate 
neighbourhood. The supply is alternating current at a 
hundred volts and fifty cycles, although the high-tension 
distribution is at 2000 volts. Part of the distribution is 
by low-tension mains run from a central transformer in 
each town, but in a large number of cases the transforma- 
tion is effected on the consumer’s own premises, or on those 
of one of a small group of consumers. Sixpence a unit is 
the flat rate, but as an alternative the charge is 7d. during 
peak load hours and 2d. at other times, the object being to 
encourage electric radiators, cookers, and other forms of 
day load in what is mainly a residential district. 

AccorDING to statistics received from manufacturers 
by the American Iron and Steel Association, the production 
of all kinds of steel ingots and castings in the United States 
during 1911 amounted to 23,675,501 tons, as compared 
with 26,094,919 tons in 1910, which is the largest total 
recorded in that country for one year, and with 23,955,021 
tons in 1909, the nearest approach to 1910. The 1911 
production was made up of 23,029,479 tons of ingots and 
646,022 tons of castings, and included 7,947,849 tons of 
Bessemer, 15,598,650 tons open hearth, and 129,002 tons 
of crucible and other steel. It is noteworthy that the 
production by the electric process amounted to 29,105 
tons, as against 52,141 tons in 1910. In 1911 there were 
nine electric plants in operation, one in Massachusetts, 
three in New York, three in Pennsylvania, one in Indiana, 
and one in Illinois. 

Ir is reported that a Town Planning Bill for Delhi 
will be prepared by the Indian Government and submitted 
to the Legislative Council in September. But already 
the Municipal Government of that city has started 
some important improvements. The work on the Bela, 
which was commenced before the holding of the Durbar, 
is now approaching completion. A further great improve- 
ment has been effected by turning the dense jungle 
lying between Tripolia Bridge and Osmanpur road, which 
was full of insanitary depressions, into a fine, open, park- 
like expanse. The Quadsia Creek has also been filled up, 
and a new graded water-course constructed. The city 
ditch is to be extended from the point at which it empties 
into the new water-course across the Bela, and sullage 
water is to be utilised for irrigating an area of 50 acres, 
which will be cropped. The course will then be used as a 





development and future possibilities. 


A cIRcULAR issued from the United States Office of 
Public Roads deals with the utility of coke oven tars 
in the treatment and construction of roads. It points 
out that for a number of reasons an excessively high- 
carbon tar is difficult to distill properly and, with other 
things equal, the lower the percentage of carbon the easier 
and shorter the distilling process. From this standpoint, 
therefore, by-product coke-oven tars are well adapted 
to the manufacture of road binders. Moreover, because 
of their low percentage of free carbon they may be em- 
ployed in a manner similar to water gas tars, when it is 
desired to utilise a crude high-carbon tar in the production 
of a medium-carbon tar road binder. In an ordinary road 
tar for use in construction work where free carbon is pre- 
sent to the extent of about 20 per cent., the proportion of 
total distillate, below 315 deg. Cent.. to pitch residue 
is approximately 1 to 4. Where this relation exists 
the pitch residue is hard and brittle. A residue which is 
soft or plastic is to be preferred, as it would indicate 
longer life during service, and where such a residue is 
present the proportion of distillate would naturally 
be lower for a given consistency, as the distillates may be 
considered as fluxes for the residues. The conclusion arrived 
at in the circular is that by-product coke ovens will even- 
tually play a most important part in the road material 
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industry. 





stored water channel. The old “‘ Wanchaki”’ channel 
at the Nigham Budh Gate has been arched over, and the 
*‘ Jhit ’’ is being rapidly filled up, reclaiming a large area 
of land. 

THE manufacture -of olive oil is one of the most im- 
portant industries of southern Italy, and particularly 
in the region known as Apulia, of which Bari is_ the 
port of export. Fifty years ago the greater part of 
the yield consisted of common oil; now nearly the 
whole can be used for edible purposes, and the quality 
obtained is not inferior to other well-known Italian 
oils that have successfully been introduced into foreign 
markets. The area under olives in Apulia is estimated 
at about 520,000 acres, with an average production of 
about 60,000 tons of oil. The quantities of olive oil 
exported to the principal countries in 1910 were as follows, 
in tons :—France, 1691; Great Britain, 810; Austria- 
Hungary, 615; United States, 493; Germany, 215; 
Portugal, 155; Egypt, 155; and Argentina, 100. An 
extensive branch of the olive oil industry is the manu- 
facture of sulphur oil (soap stock), which is produced by 
special treatment with carbon bisulphide of the ** sansa,” 
or olive refuse, remaining in the crusher after repeated 
extractions of oil. Several large soap stock factories are 
in operation, and the quantity exported from Bari during 
1910 amounted to 6025 tons, of which 2668 tons were 
shipped to the United States. 
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Firing Locomotives. 


THERE are in the United States about ten miles of 
railway for each one mile in Great Britain and Ire- 
land, and there are various institutions and associa- 
tions of men interested in various departments, who 
hold meetings at various times and in different places 
| and discuss subjects with the belief that they can do 
themselves and others good. One of the latest of 
these is the International Railway Fuel Association, 
which has now been established for about four years, 
and has just held its fourth annual association meet- 
| ing at Chicago. Two papers were read among several 
| which claim attention. The first of these was written 
_and read by Professor Goss, Dean and Director of the 
| College of Engineering, University of Illinois, and the 
other by Mr. D. C. Buell, who holds the position of 
| Chief of the Educational Bureaus, Union Pacific, Illinois 
| Central, Yazoo and Mississippi Valley, and Central 
| of Georgia Railways. Professor Goss’s name is too 
| well known to require any elaborate setting forth of 








Mr. Buell knows best. It is certain that almost in 
the first years of the London and Birmingham Railway, 
early in the “ forties,” the premium system was tried 
with very considerable success. In the United States 
it would appear that for many years,so long as a loco- 
motive was kept going and pulling a train,very little 
thought was given to how much wood had to be put 
into the fire-box. The most suggestive and in certain 
respects arresting indictment brought by Mr. Buell 
is that in which he says that the fuel accounts are 
“adjusted” every month. This adjustment has 
come to be perfectly understood by the engineer and 
fireman. ‘“‘ How can we command their respect if 
we talk about the proper firing of an engine to pro- 
cure fuel economy, when they know that we can’t 
come within from fifty to three hundred tons per month 
of balancing our fuel accounts at different coaling 
stations.” It is well known that much lack of disci- 
pline and bad practice will be found on American rail- 
ways, probably more than in any other country in 
the world. But more will be known after the publi- 
cation of Mr. Buell’s paper than ever was known before 
about these unpleasant facts. Thus it would not be 
easy to rival firing so bad, that while the average rate 
of combustion was 24 Ib. per ton (sic ? car) mile under 
certain conditions, a good fireman put on his mettle 
got it down to 7lb. Mr. Buell urges the thorough 
teaching of firemen on a very careful practical system. 
He describes this system, which involves the use of 
“living pictures.” A double-headed train was used 
to obtain these. One engine was fired as well and 
the other as badly as possible. The result is exceed- 
ingly instructive. Such a set of photographs can 
teach more in five minutes than a whole treatise on 
combustion read over and over again until it is learned 
by heart. Unfortunately, however, Mr. Buell does 
not seem to attach sufficient importance to the special 
characteristics of particular engines and particular 
coals. His sectional photographs all show dead level 
thin fires as the very acme of perfection. But the 
banking system may give just as good results, if not 
better. The coal is then not spread all over the grate, 
but is kept heaped up under the fire door, and auto- 
matically slips down and under the brick arch, which 
is by no means always used on American railways as 
it is in thiscountry. It must be remembered that the 
American grate is ordinarily about 6ft. wide, while 
ours is only 3ft. 3in., and the firing that will do for 








| his claims to consideration. Mr. Buell holds a posi- 
| tion which has no precise analogue in this country. 
|Our readers will, however, we think, easily under- | 
| stand what it is. On only one point is it necessary 
|to particularise. Professor Goss is more theoretical 
than Mr. Buell. 

As the paper by Dr. Goss on “ Fuel as a Factor in 
Locomotive Capacity ”’ is much the shorter of the two, 
| we shall deal with it first. It is pretty well admitted 
| that in this country the locomotive engine designer 
_ has got about to the end of his tether in size in such 
| huge structures as Mr. Churchward’s “Great Bear” on 
| the Great Western ; and it may be said that although 
the wider loading gauge gives the locomotive super- 
| intendent a freer hand in the United States than here, 
| he too is in difficulties, and it is to the consideration 
| of these difficulties that Dr. Goss mainly addresses 
himself, and he insists on the importance of clean coal 
of uniform size and a big grate as the most potent 
factors that can be used to obtain a high performance 
from any engine. Inthe next place, he considers what 
relative costs will be, and the advantages that can 
| be gained. Carrying things to a limit he would have 
a fire-box 7ft. wide and 25ft. long, fired transversely 
by several endless chain grates. Of necessity it would 
seem that we must have a boiler of the water-tube 
type. The question remains what would be the 
advantages gained in the conduct of traffic by the 
substitution of this very abnormal design for locomo- 
tives now doing good service? Incidentally we may 





engine weighing no less than 240 tons, so that Pro- 
fessor Goss is not wholly unpractical in his proposals. 
The second paper, that by Mr. Buell, deals not with 
changes in design, but with the way in which the 
existing engine is used or misused. Mr. Buell begins 
his paper, ‘‘ The Proper Method of Firmg Locomo- 
tives,” by criticising Americans in very severe 
terms :—“ The army of combustion experts who are 
fighting for fuel economy centre their attacks on the 
locomotive fireman. Books, lectures, chemical de- 
monstrations, . road demonstrations, . premiums, 
bonuses, and a thousand and one other things. are 
hurled at the fireman in a vain endeavour to make him 
burn the fuel furnished him more economically. 
Nevertheless the proper firing of a locomotive is an 
art known and practised by but a small percentage of 
the locomotive firemen of to-day.” A statement of 
this kind would certainly not be true of the firemen 
on any good British road, and it is not easy to see why 


ours will not be the best for the other perhaps. In 


| fact, when we come to examine into things, to search 


out cause and effect, it will be found that firing loco- 


| motives is highly skilled labour as soon as the engine 


has reached the upper limit of its capacity for load and 
speed. But the most suggestive portions of Mr. Buell’s 
paper are those in which he gives the results of his 
exertions to improve the firing of his engines. He 
cites a case where a round trip was made with two 
crews, nothing being said about fuel economy. 
“These crews were then called in, the question of 
fuel economy put squarely up to them, the record 
they made on the trip analysed for their benefit, 
the proper firing of a locomotive explained to them 
and another round trip made with each of them, 
with the gratifying result that Fireman Taylor cut 
down his coal consumption nearly three tons—over 
half—on the north-bound trip, and a ton and a- 
quarter on the south-bound trip; while Fireman 
Turner, who was a much more economical man to 
start with, was able to considerably better the record 
he first made.” 

In dealing with thesespapers, we must not overlook 
certain points of difference between our own and 
American practice. There is no room at all to doubt ~ 
that up to a comparatively recent period very little 
trouble was taken to teach engineers and firemen 
anything about their business in a systematic way 
either in this country or the United States. Many 
years ago, however, practical instruction began in 
this country, and special training has been imported 
in the schools attached to our various leading railways 
with much benefit. Still more recently the work has 
been taken up in the United States, in almost all 
cases in different ways. Mr. Buell’s plans are very 
original, and include the use of a flying corps of 
teachers—men who know their work, travel on the 
footplate, and teach firing as they go. Each of them 
would have a note-taking boy under him. It would 
take up too much space to go into the scheme in 
detail, but although we do not think it necessary 
on our railways, we do think that it is sound and ser- 
viceable, and ought to do a great deal of good if 
well carried out where it is wanted. The pictures 
put before us by Mr. Buell and Dr. Goss are in many 
ways surprising. How it has come to pass that the 
firing of locomotives has been left apparently to take 
care of itself is more than we can readily understand. 
It is, we suppose, only another feature of the happy- 
go-lucky system which seems to be admissible, 
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it should be true of American roads; but no doubt 


if not popular, on American railways, and deserves 
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careful study as something to avoid, on the principle | be a limit to that kind of thing. A natural limit and, above all, our absolute dependence upon an 


that in many respects failures are more instructive 
than successes. 


Co-partnership. 


Co-PARTNERSHIP means different things to different 
men. To one it means little more than that the 
workers engaged in a business shall be permitted to 
take shares in that business on easy terms. That was 
Lord Furness’s plan. To another it means that an 


That is Mr. Taylor’s plan. To another it is nothing 
more nor less than the co-operation of a co-operative 
society. We may discard the last as it offers but 
little scope in a country already in possession of as 
many industrial concerns as it can support. It is 
not possible to convert an enormous firm like Arm- 
strongs or Vickers into a co-operative society, and 
even smaller firms could only suffer that change by 
a re-constitution so complete that nothing would 
be left of the original nature. It is to the other two 
alternatives and their ramifications that we must 
look for that thin hope of industrial rest which co- 
partnership holds out. 

Retaining the two typical examples we have selected 
the first thing to observe is that the Furness scheme 
failed after a brief trial, whilst the Taylor plan has 
been completely successful for many years. The 
reason 1s not very far to seek. Mr. Taylor holds 
that Lord Furness’s scheme was not co-partnership 


| would no doubt be reached when the capital became 
so great that the dividends dwindled to the 5 per 
cent. due to shareholders. There would then be 
no new issue of stock, and although every share- 
holder would be concerned in maintaining the 5 per 
| cent. dividend there would clearly not be the stimulus 
that there is at present. So far, the works have 

flourished and grown and there has been plenty of 
| scope for new capital, but what is to happen when 


Teasonable growth can no more be considered ? 


| 
| 
| 
| 
| 


their stock? That would hardly be reasonable. 
| Shall the workpeople be paid cash instead of shares ? 
| That would destroy the nature of the scheme and rob 
lit of its virtues. Shall some new outlet be found 
| by the establishment of a new business? The last 
|is the best solution, but it is clearly not free from 


| grave difficulties, amongst which it. is sufficient to | 


remember that a new business must always be 
in the nature of an adventure—it may be suecessful, 
/it may not. We have no doubt that a way out 
of such trouble will be found when the time comes, 


| but if any scheme is specially commended what time | 


| the Government is induced to inquire into co-partner- 
ship these things must be foreseen. We do not ask 
| that excessive stress should be laid on it, for few things 
| worth doing would be done if remote difficulties were 
considered, but that it should have reasonable con- 
sideration. 

But such difficulties as these will be but small 


interest in the business is to be given to the men. | Ate the original capitalists and directors to part with | 


| sonorenal trade in manufactured exports to balance 
our abnormal food imports—all these vital points 
|were to count for nothing! Fortunately for us, 
| the objection of the German steel makers to fall in 
| with such an agreement, under which America 
| alone stood to benefit, and the decision of the United 
| States Government to inquire into the operations of 
| trusts and syndicates, have served to keep British 
|industry out of the trap for the present, at «ll 
}events, and by the time the movement is revived 
—as it will be—it is to be hoped our leading men 
will take a more intelligent view of British interesis. 
On the point of American competition it is ye- 
assuring to note that in spite of the enormous amount 
of productive capacity that has stood idle in the 
United States for over four years, and in spite of the 
Steel Trust’s special efforts to push its foreign busi- 
ness with a view to impress European steel makers with 
the need of co-operating instead of competing with 
America, the exports of that country are still only 
half as large in volume as British exports. As 
we have pointed out several times in these columns, 
when fears of a great American dumping campaiyn 
have been raised, the United States is not naturall\ 
fitted to do a large export trade in iron and stee! 
/in open competition. Both Britain and Germany 
'can easily beat America in this line. To those who 
have doubted our views, we would mention that the 
recent balance sheets of nearly all the big American 
steel concerns reveal small profits, which proves 


j 


| 
| 


at all. It offered the men but little more than any |COMpared to those that trades unionism will offer | that their export business, done at prices below home 


° | ‘ y . 2nN-nar ro hy sha . 3 °° rie . 
ordinary shareholder; they were no more partners | f° @?Y form of co-partnership, whether it is devised 
than anyone who bought shares in the open market. | for such obvious and avowed reasons as Lord Furness’s | 


It was true they had a council and that they were ill-fated scheme or on the broader grounds of Mr. 


invited to take some vague part in the management 


Taylor's. May we recall what Mr. Barnes said when 


‘of the business. but all shareholders have nearly as | the former scheme came to an end :—** The movement 


much power as they had. 
that destroyed the experiment—trade union opposi- 
tion and the small dividends the men earned in return | 
for their promise not to strike were at the root of | 
the failure—but they are the things which made the | 
scheme differ from true co-partnership. Mr. Taylor | 
is not a shipbuilder, but a successful woollen manv- | 
facturer, and we shall not attempt to say whether | 
his plan could be adopted in the shipbuilding and | 
engineering trades; the conditions are clearly very | 
different, possibly so different as to make success | 
in one case failure in another. But his plan is | 
suggestive and has many interesting features. To | 
him the essence of success in all co-partnership | 
schemes is that some sacrifice should be made by the | 
original capitalists. The interest must be given | 
to the men, not sold to them; note the difference | 
from Lord Furness’s scheme, where the shares had | 
to be bought. Messrs. Taylor at the end of each year | 
pay 5 per cent. dividend on the shares of the company, | 
and the remaining profits are apportioned between | 
capital and labour in the ratio that the capital bears | 
to the total wages bill. The labour portion is dis- 

tributed amongst all the workers pro rata with their 

wages, but not in the form of money. The distribu- 

tion is made in ordinary shares of the company, 


which, of course, take their dividends in the | 
ordinary way in succeeding years. Thus the | 
men become actual shareholders in the company | 


paid a penny for the privilege. 
that of Sir George Livesey, is a 
success and the works prosper just as Sir George | 
Livesey’s works prosper. As far as we know neither | 
scheme has ever suffered the trial of serious adversity 
—only in two years have Mr. Taylor’s works paid | 
no dividend. What would happen if they did, 
is a question of no little interest. The South Metro- | 
politan Gas Company has enjoyed such continuous | 
prosperity that it has been able to grant amenity 
after amenity to the men. They are naturally con- | 
tented with their lot. It is legitimate to sav that | 
had the company been less successful the men would | 
have been less satisfied with co-partnership, and it | 
is equally fair to retort that had co-partnership not | 
existed the company would not have been so success- | 
ful. We may lean to the latter opinion, but we cannot | 
close our eyes to the former. Not until we have seen 
a works employing such co-partnership subjected to | 
real trial can we say that its breaking load is infinite. 
All we can say at present is that it has succeeded | 
where others have failed, as Mr. Taylor is a member 
of Parliament who is taking an active interest in the 
movement on foot at present to get the Government 
to “ do something ” about co-partnership, it is worth 
considering one or two features of his scheme. One 
that immediately strikes the enquirer is that in the 
course of time the business must become seriously 
over-capitalised. Already the majority of the shares 
are owned by the workpeople, and these all, with 
the exception of such transfers as are made when, 
for example, a co-partner dies or leaves the firm, 
represent new created stock. Clearly there must | 


without having 


This plan, like 


| 
| 





| willing to enter into such an agreement. 


Those were not the causes | W@S not consistent with the principles of trades 


unionism, because it isolated the men in Hartlepool, 
or would have had the effect of isolating them, from 
their fellows.” Trades unionism has always been 
opposed to all schemes which made any body of men 
contented with their lot. It wishes to see the whole 
body discontented for only in that way can it draw 
them together and use them as one. The examples 
that we have of co-partnership warrant to some degree 
the belief that if co-partnership were universal 
strikes would be unknown, because no man strikes 
against his own interest. We would not, however, 
found too much on that faith. Men who will sacrifice 
weeks of pay and the accumulated funds of their 
societies on some trivial pretext will hardly consider 
the loss of the few pounds—more probably a few 
shillings—of dividend that a strike would involve. 
But after all the strike is not the only thing to be 


considered in contemplating the relationships of 
capital and labour. What we must look for is social 


contentment under normal conditions. We have 
known, and we shall know again, strikes in the most 
harmonious houses, but they are passing incidents 
of no grave significance, and as long as they do not 
become chronic, inflict but little injury and hardly 
disturb the normal state of contentment. If labour 
co-partnership can give us that contentment, then 
by all means let us all turn our energies to securing it. 


Steel Trade Outlook. 


THE steel trade outlook seems more promising now 
than at any time since early in 1907. From the great 
American trade slump following the financial panic 
of October in that year, down to the British coal 
strike of March this year, the overgrown and idle 
steel works capacity in the United States, the threats of 
fierce competition from that country, the actualities 
of bounty-fed competition from Germany, the 
dangers of the international syndicate movement, 
and the recent fears of dearer coal, have all combined 
to cloud the prospects of British industry. Now, 
happily, the horizon is much clearer. 

Probably the best feature of the situation, from a 
British point of view, is the failure of Judge Gary’s | 
movement. Briefly, the idea was to share the world’s 
export trade instead of competing for it, and the 
country with the biggest productive capacity was to 
have the largest share of the exports. Strange to 
say, the leading men in our industry appeared 
It was 
said on the highest British authority that ‘‘ we must 
respect the productive powers of our rivals, and come 
to an understanding.” This meant that America, 
with the greatest home market, and the least need of 
a big export trade, was to be presented with the most 
export business, to our undoubted loss, simply be- 
cause that country had the most furnaces and mills. 
We were voluntarily to drop into third position in 
exportation because we were third in point of pro- 
duction. Our geographical situation, our unequalled 
shipping facilities, our old business connections, 








| figures, has been unprofitable, whereas our firms. 
doing twice the export business of the Americans, 
and six times as much relatively to capacity, have 
been making fairly good profits. This proves that 
}our net cost of production is considerably below 
| that of the Americans. Now, with the home demand 
|in America nearer to capacity of output than at an) 
| time for 4} years and with nothing to be gained }y 
|pushing exports at no profit—the international 
|syndicate movement being arrested—there is less 
ground than ever to fear overwhelming competition 
from the United States. 

Turning to Germany, our real rival in the steel 
| trade, we find evidence of at least a possibility that 
/competition from that quarter will be less keen in 
the future than in the recent past. The rapid 
ae of German iron and steel exports since the 
| export bounty policy was adopted in 1897 is one of 
| 
| 


| 


the most striking features of commercial history. 
This great success of our rivals has been far more 
| largely due to the co-operative bounties or rebates 
/enjoyed by the manufacturers in respect of coal, 
ore, pig iron, steel ingots, &c., used in producing 
goods for export than to any superior natural resources 
|or shipping facilities. As a matter of fact, the Ger- 
mans cannot produce, ton for ton, or quality for 
quality, quite so cheaply as we can. Yet, whereas 
a dozen years ago we were exporting four times as 
much iron and steel as Germany, to-day Germany 
is ahead of us in this business. That great progress 
is mainly due to export bounties, and the bounties 
have been granted by the various German syndicates. 
But the syndicate and bounty system is becoming 
more difficult to operate. There is a growth of 
“mixed”? works—that is, firms conducting all 
phases of production under a single management. 
Naturally these desire full freedom within their own 
works, whereas the syndicate system means the out- 
side control of each product or stage of production 
practically putting a “* mixed ” works in the position 
of selling its pig iron, say, to the syndicate, and then 
buying it back again before making it into steel. 
It was the old “ pure’ works that gave birth to the 
syndicate and bounty system. That the new 
‘* mixed ” works, like we have in Britain and America, 
are rendering the life of the syndicate system un- 
certain is evidenced by the great difficulty experi- 
enced a few weeks ago in renewing the largest of 
the syndicates, the Steel Verband. Although the 
union was renewed, the more highly finished “ B ” 
products had to be left out of the agreement, while 
more latitude has had to be given to individual firms 
in disposing of “A” products. This means that the 
export bounties on many goods cease, and it may 
be that in the not distant future they will all be 
abolished. At any rate, we may take it that the 
system mainly responsible for the keenness and 
success of German competition is weakened by 
current developments towards “ mixed” works, 
and the rate of expansion of German exports will soon 
diminish. With anything like efficient organisation 
among our own people we believe it would be possible 
for this country again to take first place in exportation. 
Mention of organisation brings us to the new rebate 
system introduced by our steel makers. If this 
succeeds it means that shipbuilders and others who 
confine their purchases and use of steel to the home- 
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produced 
and that British producers and consumers will be 
prought into more effective co-operation. Against 
the customary objections to the system it may be 
observed that if less foreign and more home steel 
were consumed, it would so stimulate home produc- 
tion that economies might be effected which would 
off-set the feared disadvantages. Apart from matters 
of detail, the most pressing problem, in face of foreign 
competition, is to get the various branches of our 


industry, from coal mining to shipbuilding, to co- | 


operate for the common good. 


‘o sum up, we venture the opinion that in the near | 
future foreign competition will be less fierce than in | 


the recent past, and that we ought to share fully in 


the veneral increase of the world’s steel trade, due | 


to a healthy demand for ship and railway material, 
such as seems assured, and that one of our prime 
raw materials—coal—will not be more costly in 
consequence of the new minimum wage, as so many 
anticipate, but probably cheaper. With better 
supervision and timekeeping in the pits, the wage 
readjustments should result in a larger output, 
per unit of cost, and prices should decline rather than 


advance. 
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THE CUNARD LINER AQUITANIA. 

WE are able in this issue to put before our readers 
in the form of a Supplement a very striking series 
of reproductions from photographs, showing the pro- 
gress of the enormous Cunard liner “Aquitania, from 


any of his Majesty’s ships. It is known, however, 
that she was laid down as areply to the Hamburg- 
Amerika liner Imperator, which was safely launched 
from the Vulcan yard at Hamburg on Thursday, 
23rd inst. The official particulars of this latter 
vessel are 88l1ft. long, 96ft. beam, and tonnage 
50,000. The last-named figure is that commonly 








FRAMING AT 


the laying of her first keel plates, which took place 
in March of last year, up to the state of construction 
she had reached on March 22nd last. These engrav- 
ings will be examined with interest by all engineers 
and shipbuilders, who will naturally desire to know 
a great deal more about the great vessel. Unfortu- 
nately, we are not in a position to supply it, for the 


Price 





| owners have for the present decided to keep all the 
| particulars to themselves, and only the most meagre 
| facts have been allowed to escape. Indeed. it may 
be said that, if we except these pictures, and the 
article on her stern frames and brackets, published 
in our issue of May 3rd, the secrets of her design 


have been almost as well preserved as those of. 
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quoted as being the tonnage of the Aquitania, but as 
she is believed to be somewhere -in the neighbour- 
hood of 900ft. long or, at any rate, 10ft. longer than 
the Imperator, this figure may possibly be exceeded. 
The Aquitania is being built on the same slip on 
which the Lusitania was constructed, but consider- 
able alterations necessitated by the additional length 





BOTTOM PLATING BEGUN 


had to be made. Among these may be mentioned 
the alteration of the angle of the slip to the river. 
The vessel is to be driven entirely by turbines of 
the Parsons type working four shafts, the wing pro- 
pellers being some 86ft. forward of the after pair, 
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SINGLE-PHASE RAILWAYS. 
wa. TV." 

BEFORE we proceed to consider other single-phase 
railways it will, perhaps, be advisable to say a word 
or two about the single-phase system in general, 
and to refer briefly to other systems of railway elec- 
trification now in use. There is not the least doubt 
that the uncertainty that prevails in this country 
as to the proper scheme to adopt for given conditions 
is doing much to retard progress,and the sooner a 
definite understanding is arrived at the better it will 
be for all concerned. We believe that it is generally 
admitted that the single-phase system is the most 
suitable for long-distance main line working, because 
it is possible to use 6000, 10,000 or even 20,000 volts 
on the track. It is a very common belief, however, 
that it is wrong to employ it on the interurban and 
suburban sections of main lines, and certain engineers 
seem to maintain that the proper line of procedure is 
to put down a direct-current system for the suburban 
service and to use alternating current for the long- 
distance journeys. 

One of the most common objections raised with 
respect to single-phase railways seems to be that 
the cost per mile of the overhead equipment is much 
more than that of the third-rail equipment, and, 
moreover, it is believed to cost a great deal more to 
maintain. A well-known electrical engineer has 
recently stated that a good and well insulated over- 
head equipment for single-phase working costs 
nearly five times as much per mile of line as a 
third-rail equipment, and that its maintenance is 
also about six times greater than that of the third 
rail. Assuming for the moment that there is some 
truth in the statement, we have to remember that 
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the direct-current system involves the use of rotary 
| converter sub-stations, and that the capital cost 
is increased and over-all efficiency reduced in con- 
sequence. But the figures quoted above for the 
cost and maintenance of the overhead equipment 
appear to be very much in excess of actual figures. 
The most definite information which we have come 
across with respect to these points is given in a 
recent letter written by Dr. H. Alexander to The 
Times. It seems from this letter that the cost 
of the trolley line for the Blankenese—Ohlsdorf City 
and Suburban Railway, constructed in 1908, was 
£1250 per mile of single track, and that for more 
recent lines of the Prussian State Railways the cost 
of the overhead equipment has been considerably 
reduced by the employment of 100 m. spans, the 
price per mile under these conditions being about 
£800, including poles and erection, as against £1000 
to £1200 for one mile of under-running third-rail 
equipment as used on main lines. 

Moreover, it would appear that the statement that 
the maintenance cost of the overhead equipment is 
about six times greater than that of the third-rail 
does not apply to the existing Blankenese—Ohlsdorf 
line. Dr. Alexander also shows in his letter that the 








total sum of the operating costs of the City and 
Suburban Railway, Blankenese-Ohlsdorf, to be 
practically the same as for the Central London line, 
and lower than for the West Jersey and Seashore 
line. It is, as Dr. Alexander fully recognises, difficult 
to make a satisfactory comparison of the working 
costs of any two railways, owing to the difference of 
conditions—such, for example, as profile of road, 
weight and nature of service of the trains, distance 
between stops, price of coal, and so forth. Never- 
theless, the tables which the writer has provided 





are very instructive, and it is to be hoped that similar 

















| for the supply of direct current. 


tables relating to single-phase working in this country 
will not be long in forthcoming. In our opinion, 
the single-phase exponents in this country have done 
much to create suspicion of high working costs by 
not publishing figures. In the light of the results 
obtained in Germany, it appears undesirable that 
cars should be equipped with combined single-phase 
and direct-current gear to enable them to work on 
600-volt lines within the suburban area. Such 
practice naturally involves appreciable complications 
and necessitates the use of two distinct systems ot! 
generation or the employment of motor generators 
It appears quite 
reasonable to assume that even if the single-phase 
system were proved to be slightly less efficient than 
the direct-current system for working suburban ser 
vices, it would be advisable to adopt it on suburban 
sections of main lines where there is a_ possibility 
of the electrified system being extended over long 
distances. The advantages which it possesses for 
long-distance working and the undesirability of em 
ploying a mixed system leads to this conclusion. 
There is not the least doubt that certain changes 
which have been made in America from single phase 
to direct current have caused people in this country 
to have doubts as to the reliability and economy of 
single-phase working, and particularly for suburban 
lines. There were various reasons for these changes, 
one being that the cars on some lines had to be 
fitted with combined single-phase and direct-current 
equipment, to enable them to pass on to the 600-volt 
street railway lines, with the result that considerable 
complications were introduced. Moreover, some of the 
interurban lines were electrified in the early stages 
of single-phase development, and the excessive 
maintenance charges were brought about by errors 
in design and faults that have now been eliminated. 
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On these so-called high-tension direct-current lines the 
pressure employed is usually 1500 volts, and two motors 
are connected in series. We believe that the maxi- 
mun pressure that has been used on a commercial 
direct-current railway is 2000 volts, whereas in the 
case of the single-phase system a pressure of 20,000 
yolis has been reached. It is common knowledge 
that the higher the pressure the smaller the amount 
of copper and the farther apart may be the feeding 
points. We do not doubt that it is possible to build 
direct-current electric railways to work at a higher 
pressure than those mentioned, but we do not con- 
sider it probable that 10,000 or even 6000 volts 
will be reached. 

We are told that some years ago the Oerlikon 
Company succeeded in turning out a perfectly success- 
ful 2000-volt direct-current .traction motor, but, 
notwithstanding, the company discarded the high- 
tension direct-current scheme in favour of single- 
phase alternating current. This firm has come to 
the conclusion that even in short lengths of line, 
such as those constituting the suburban section of 
main line railways, the number of rotary converter 
sub-stations along the line represents such a great 
increase in the capital outlay and decrease in the 
over-all efficiency that the slightly higher costs 
associated with other parts of the single-phase system 
leave the direct-current railway without superiority. | 
Moreover, this firm has discovered—and the same | 
report is issued by the Westinghouse Company— 
that traction motors constructed for 15 cycle circuits 
are no heavier than those of the same output and 
built for 1500-volt direct-current railways. Of course 
the fact cannot be overlooked that the direct-current 
mctor is # machine that always works at unity power 
factor, whereas the single-phase commutator motor 
does not. Moreover, the alternating-current system 
is liable to give rise to trouble by reason of its effect 
on telegraphs and telephones, but in a paper read 
some little time ago in Switzerland, Dr. Hans Behn 
Eschenburg has shown how all such troubles may be 
avoided. As regards the question of power factor, 
it is really remarkable what good results have been 
obtained with modern single-phase railway motors, 
and there does not appear to be room for much 
adverse criticism in this direction. 
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In this connection it is well to note that although 
the direct-current motor always works at unity 
power factor, it does not follow that the power factor 
of the generating station is unity, since the current is 
sent to the sub-stations in the form of three-phase 
alternating current. In the case of one well-known 
electric tramway scheme, it has been necessary to 
put down synchronous motors in order to improve 
the power factor, this being accounted for by the use 
of induction motor generators. By using rotary con- 
verters, however, there is no reason why the power 
factor should deviate very far from unity. 

Some years ago, and before the single-phase 
railway motor had been developed, a great deal of 





discussion took place with respect to the relative 
inerits of direct-current working and_ three-phase | 
working, and it will be remembered that this was a | 
question that was much contested at the time of | 
the electrification of the District Railway. The | 
three-phase system appears fairly good for certain | 


conditions, but it does not seem to be applicable | 
to many cases of railway electrification in this country. | 


One of the principal objections to it is that it necessi- 
tates the employment of two overhead wires over 
each track and the use of two separate and totally 
independent current collectors. These two overhead 
wires and the rails constitute the conductors for the 
three phases. At complicated portions of the track 
the employment of two overhead wires presents 
zreat difficulties, and in many instances it is prac- 
tically impossible to use them. Moreover, as there 
is an appreciable difference of potential between 
these conductors, it is not at all easy to construct 
overhead equipment for such high voltages as are 
now employed with single-phase systems. On the 
other hand, the induction motor, which is the type 
of machine used on these three-phase railways, 
is a remarkably simple and robust motor, and is 
lighter for a given output than any other type. 
But perhaps what is most important of all is that it 
possesses the property of regenerating and returning 
current to the line, and this can be done without 
involving complications. When the rotor of an induc- 
tion motor is revolved at a speed exceeding that of 
the magnetic field produced by the stator the machine 
becomes a generator and returns current to the line. 

Thus on railways possessing steep gradients the 
motors send current back into the line when the 
train is on down gradients, and the capacity of the power 
station can be decreased in consequence. It appears 
that a 2500-ton train on the Great Northern Railway 
Company in America delivers about 1400 kilowatts 
to the system on an average down gradient. The speed 
characteristics of an induction motor, however, 
are similar to those of a shunt motor, and it tends 
to run at the same speed at all loads. Even if the 
wheels of a three-phase locomotive slip the speed 
remains constant. The characteristic of the series 
motor is usually preferable for railway work, since 
the speed adjusts itself constantly and automatically 
to the different conditions. It would appear from 
reports that have reached us that the regenerating 
property of the three-phase motor does not always 
give such desirable results as is often supposed, 


and we are told that in one instance three-phase 
locomotives have been provided with resistances 
partly to limit the regenerated current, and in order 
to avoid producing irregular loads on the generating 
station. 

Another point in connection with three-phase 
working is that the maximum output or the maximum 
torque of the three-phase motor is a function of the 
square of the voltage, and, in consequence, the motors 
are liable to fall out of step with a relatively small 
drop in the trolley voltage. For this reason it has 
been proposed to use three-phase commutator 
motors—a type of machine that has recently come 
into favour on the Continent—but it is quite obvious 
that the adoption of such a system would be the means | 
of robbing the three-phase railway of its principal | 
and most important advantage, namely, the use | 
of the simple induction motor. Before the single- | 

| 
| 





phase commutator motor reached its present stage 
of evolution it was quite easy to understand that 
there was a tendency to adopt the three-phase | 
system where the conditions were not favourable 
for the use of continuous current. But now that the 
single-phase system is well out of the experimental 
stage, and a large number of railways electrified on 
these lines are at work, it appears that the field for 
three-phase electrification is very limited. 

No doubt cases are still to be found where the 
scheme would show up to good advantage, but it is, 


| nevertheless, a fact that in the great majority of 


instances the choice lies between single-phase and 
direct current. 

With a full knowledge of the characteristics of | 
each system, and after having made a careful study | 
of the line it is required to electrify, it should be | 
possible to give clear and sound advice, and a great 
many of the arguments that are constantly taking | 
place might be avoided. So far as generalisation | 
is possible, it appears that the direct-current system 


| 
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railway company has ordered twelve more, which 


are to have a greater capacity than the one now in 
use. The design, however, is to correspond to that 
of the first engine. Five of these locomotives are 
being built in the works of Brown, Boveri and Co., 
to the designs of the Oerlikon Company, the first- 
mentioned firm acting as sub-contractors. Each loco- 
motive is to have a capacity of 2500 horse-power, 
and will run at a normal speed of 50 kiloms. per hour, 
and is to be capable of developing a tractive force 
of 18,000 kilos. The maximum speed is to be 75 
kiloms. per hour, the total load on the driving axles 
17 tons, the total length 16 m., and the weight for 
adhesion 85 tons. 

As in the case of the large locomotive described in 
our issues of February 2nd and 9th, these new engines 
will be provided with geared motors. It will be noted 
that in all the locomotives so far dealt with in this 
series of articles the power is transmitted to the driv- 
ing axles without the aid of gearing, but the Oerlikon 
Company advocates the use of higher speed motors. 
We are told that the gears which the company has 
adopted on all its recent locomotives have proved 
quite satisfactory, and that the wear is negligible. 
The use of tooth gearing has not been found to result 
in any great reduction in the total weight, but it 
naturally reduces the size and weight of the motors. 


| A motor rated at 1000 horse-power for one hour, 


as used on the Lotschberg locomotive new at work, 
weighs 9-5 tons with gearing, whilst a motor for the 
new locomotives now under construction will weigh 
14 tons. We believe that some of the slower speed 
800 horse-power motors, as used on some of the loco- 
motives previously” described, weigh 14 tons. The 
efficiency of the gearing used with the Oerlikon motors 
is said to be 98 per cent. 

We do not propose to enter into points concerning 
the merits and demerits of the various kinds of single- 
phase commutator motors in the present article, 


Revolving 
Drum 
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Fig. 18—OERLIKON 3000 AMPERE LOCOMOTIVE CONTROLLER 


should be confined to tramways and overhead and 
underground lines that are not in connection with 
main line systems, whilst single-phase working should 
be adopted on main lines for interurban service 
with heavy trains and for suburban service which 
forms part of the main line systems. The point to 
be remembered is that the single-phase system 
lends itself to unlimited extensions, whilst the low 
tension direct-current system does not. 

With these few remarks concerning the merits 
and demerits of the various systems of railway 
electrification we now propose to pass on to one or 
two points concerning the Oerlikon single-phase 
locomotives. 

Some three years ago Dr. H. Behn-Eschenburg 
undertook experiments with the Oerlikon single- 
phase locomotives. These had a capacity of 500 horse- 
power, and were capable of running at a speed of 
40 kiloms. per hour, and were fitted with two single- 
phase motors, which were then the most powerful the 
firm had built. In connection with these trials, some 
difficulty appears to have been experienced owing 
to the influence of the alternating current on telegraph 
and telephone lines, but these troubles were soon over- 
come, and Dr. H. Behn-Eschenburg then drew up 
designs for larger locomotives, which had a capacity 
of 900 horse-power, and the motors were built on 
similar lines to those of the locomotives previously 
referred to. At that time the possibility of building 
large single-phase commutator motors was doubted 
in various quarters, but it appears that these motors 
proved quite satisfactory, and since then the Oerlikon 
Company has built others of still greater capacity. 

In 1909 the Berner Alpenbahn Gesellschaft ordered 
a locomotive having a capacity of 2000 horse-power 
for the Létschberg Railway. This engine, which 
was described in THE ENGINEER for February 2nd 
and 9th, 1912, is provided with two 1000 horse-power 
single-phase motors. It is worthy of mention 





that it has proved so satisfactory that the same 


| for as we have already intimated these motors will 


be considered in detail later. It may be stated, 
however, that Dr. H. Behn-Eschenburg has come 
to {the conclusion that repulsion motors are not- 
ably inferior to the series type, not only with 
respect to efficiency, but also with regard to 
speed regulation and commutation. The Oerlikon 
Company, like various other electrical manufacturers, 
has adopted the series motor on all its locomotives. 
The experiments which Dr. H. Behn-Eschenburg 
has carried out have led him to conclude that there 
is less danger of breakdown on large locomotives 
equipped with geared motors than exists when slower 
speed motors are employed without gearing. From 
time to time a great deal has been said with regard 
to the high cost of upkeep of alternating commutator 
motors, but judging from Dr. Behn-Eschenburg’s 
statements the motors as fitted to the Létschberg 
2000 horse-power locomotive are every bit as satisfac- 
tory as direct-current motors. The brushes of the 
motors are said to serve for a run of 20,000 kiloms. 
One important and interesting feature in connec- 
tion with the new locomotives for the Létschberg— 
Simplon line is to be found in the controlling gear, 
which differs entirely from that of any of the loco- 
motives already described. The terminal pressure 
of the motors of these locomotives is about 400 volts, 
and at full load the current is about 3000 ampéres, 
and if the voltage is varied in twelve stages, each 
stage would give rise to an increase of about 100 kilo- 
volt-ampéres. In the locomotives we have previously 
described in this series of articles, the control has 
been carried out by three different methods, viz., 
by contactors, by an induction regulator and by 
brush shifting. Of course, the use of a large number 
of contactors is to be avoided if possible, and one 
method which simplifies matters in this direction is 
to employ an induction regulator. We understand, 
however, that after experimenting with induction 





regulators the Oerlikon Company has abandoned 
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using them on locomotives, on account of the 
fact that they increase the cost and weight and lower 
the power factor. The system of adopting brush 
displacement for controlling the speed can, of course, 
only be used with repulsion motors, and since the 
Oerlikon Company considers these to be inferior to 
the series type and fits all its locomotives with series 
motors the system of shifting the brushes is clearly 
impracticable. With the object of dispensing with 
the contactors and induction regulators, therefore, 
the Oerlikon Company has designed special con- 
trollers for direct control, and we understand that 
these have been built for capacities up to 1000 and 
1250 horse-power. 

These controllers have been put to the test of prac- 
tical application on the locomotive described in our 
issues of Feburary 2nd and 9th, and they are said 
to have proved quite successful. It will be remem- 
bered that the Létschberg locomotive is provided 
with two transformers, one for each motor. In 
order to control the voltage of these transformers, 
therefore, two controllers combined together are 
now employed, and the contact fingers of these are 
connected to the tappings of the transformers, so 
that the secondary pressures can be changed. Each 
transformer is fitted with an independent controller 
tixed immediately above the transformer, so that the 
windings are directly connected with the contact 
fingers. Two views of one of these controlling switches, 
suitable for dealing with currents up to 3000 amperes, 
are shown in Figs. l8and 19. It will be gathered that 
the controller is of the revolving drum type, and that 
the main drums are actuated in a similar manner to a 
Thury regulator. The motor M on the right of Fig. 19 
imparts a rocking motion to the member A, which 
in turn rocks the member carrying the pawls BC. 
The small electromagnets DE, which are energised 
with continuous current from a battery, can lift the 
pawls out of engagement with the notched wheel F. 
Thus when the pawl B engages with the wheel F 
the latter will turn in a counter clockwise direction, 
whilst when the pawl C is allowed to actuate the 
wheel F the main controller drums turn in the opposite 
direction. The length of the controller is 1-6 m., 
the width 1-5 m., and the depth -83 m. Altogether 
the controller weighs about 1 ton. It will be under- 
stood that with this design of control gear the switches 
in the driver's cabin simply energise the electro- 
magnets D and E when the revolving drum is caused 
to turn in either direction in the manner described. 
The drums for the two motors can be coupled to- 
gether, so that they move together and can _ be 
arranged for series parallel control. With the aid of 
two, of these controllers it is possible to connect both 
motors in series or parallel, as circumstances demand, 
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20 HORSE-POWER OIL ENGINE. 


A HANDY series of oil engines is manufactured by the 
Westinghouse Brake Company, Limited, of York-road, 
King’s Cross. These engines are constructed on the 
Cross’ system, the main feature of which is that air 
alone is compressed on the combustion stroke, the piston 
isolating a portion of the air by running past a pocket 
close to the end of the cylinder. The fuel is sprayed into 
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Fig. 19—OERLIKON 3000 AMFER= LOCOMOTIVE CONTROLLER—SIDE VIEW 


or if desired the transformers can be dealt with ina 
similar manner. It is also possible to control the 
two motors by series and parallel connections from a 
single transformer and controller. 

In the event of anything happening to the electro- 
magnetic gear these controllers can be directly 
operated by hand. The controllers are fitted with 
auxiliary carbon contacts and magnetic blow-out 
devices. Thus it will be seen that instead of using 
about a dozen separate contactor switches, the 
Oerlikon Company has now adopted a single switch 
unit for each motor, and the controlling equipment 
has consequently been considerably simplified. We 
understand that the large 2000 horse-power loco- 
motive described in our issues of February 2nd and 
9th, 1912, has now been fitted with this direct control 
system, and that it has proved highly satisfactory. 


Ir is estimated that the present production of motor 


spirit throughout the world is 2,100,000,000 gallons per 
annum. The production is steadily increasing. 


the hot compressed air at the end of the stroke and is 
ignited by the heat of compression. After the ignition 
has taken place, the piston on its downward stroke un- 
covers the pocket and the hot compressed air is released, 
and can mix with the burning fuel, additional air being 
thus available to complete the combustion. It is said 
that the combustion of the fuel by this means is very 
complete, and that the ignition is quite regular at widely 
varying loads. Crude oils or paraftin can he used as fuel 
equally well, without alteration to the engine, and the 
consumption is given as being about half a pint per brake 
horse-power hour. 

The accompanying engraving shows a two-cylinder 20 
horse-power Cross oil engine, direct coupled to a 12-kilowatt 
electric generator. A number of sets of this size has, we 
understand, been recently supplied. The speed at which 
these engines run is moderately high. In the case of the 
engine illustrated it is 650 revolutions per minute. This 
speed enables dynamos and other fast running machinery, 
such as centrifugal pumps, to be coupled direct. The 
plant illustrated weighs about 40 ewt. The makers 
claim that large bearings and ample dimensions of all the 
working parts are features of the set. Lubrication is 
effected by a positively driven pump, which draws oil 
from a sump in the crank case, and delivers it to the various 
bearings. Another point to which the makers direct 


attention is that the pistons are each fitted with fou 
rings, with a fifth ring placed close to the bottom of the 
piston to prevent an excess of lubricating oil reaching 
the combustion chamber. 


PUBLIC SPEAKING AND THE ENGINEER. 
(By a Correspondent.) 


It is somewhat remarkable that although a fair shar 
of public speaking falls to the lot of most technical men, 
the art of the orator is seldom or never discussed amongst 
them. The writer has seen the reports of many speeches 
in the columns of THE ENGINEER, but he has no recolle« 
tion of reading any criticism of a speech as such. The 
technical papers do not often venture to cavil at the oratory 
of those whose lucubrations serve to fill so many columns 
of small print. The astute reporter makes his short 
hand note, transcribes and edits, but keeps his opinions to 
himself. 

The maxim ars est celare artem applies with great force 
to the craft of the orator. It looks so easy. The pro 
fessor lecturing to his students ; the savant who is discus 
ing a paper read before one of the learned societies ; 
the graceful after-dinner speaker—these men sometimes 
appear to have no difticulty. The words come forth with 
out hesitation and the sentence is duly rounded. Yet 
many & man who is an expert in his subject, who is brim 
ful of knowledge wholly fails as a speaker. Although 
he soon gets over an attack of stage fright, he does not 
rivet the attention of his audience. He speaks too 
fast, or his voice is not pitched aright. Sometimes, in 
a vain endeavour to make himself understood, he commit 
the worst crime of all: he bores his hearers by speaking 
at inordinate length. 

A certain reticence on the part of those who record in 
print the utterances of great electricians and engineers 
is due, perhaps, to a nice appreciation of the true value 


of oratory. It was Dr. Johnson who said: ‘* We must 
not estimate a man’s power by his being able or not able 
to deliver his sentiments in public. . . . For my 


own part, I think it is more disgraceful never to try to 
speak than to try it and fail; as it is more disgraceful 
not to fight than to fight and be beaten.” But the great 
Doctor would have been the first to approve the assertion 
that whatever is worth doing at all is worth doing well. 
If, therefore, a knowledge of the art of speaking is an 
aid to clear and concise exposition, it is worth while to 
take pains to acquire some of that knowledge. 

Owing to the peculiarities of his calling the fact that 
he may one day be required to speak in public is 
not brought home to the engineer at an early period of 
his professional life. He is not compelled, like the lawyer 
or the politician, to treat the art of speaking as part of 
his educational curriculum. The necessity, probably, 
does not arise until he is well into the thirties. When 
called upon to address a meeting or to propose or respond 


| to a toast, he generally trusts to native wit or great know- 


ledge of his subject to pull him through. Sometimes he 
rises to the occasion; more often he fails. How, then, 


| can the proportion of failures be reduced ? The prudent 


man, when he sees that public speaking must become part 
of his business, goes at once to a professor of elocution. 
A few guineas are well expended upon this form of tuition. 
There is no denying, however, that it is a somewhat 
grizzly experience. To rehearse a speech beforehand 
in the privacy of the bedroom is bad enough; it is far 
worse to have to “spout” before a professor with the 
full knowledge that he is going to be no kind critic. But 
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it is criticism that makes the teaching valuable. You 
find it hard to obtain an honest opinion of a platform or 
post-prandial utterance, unless you pay for it. If the 
amateur orator says to a friend, “ What did you think of 
my speech ?”” how often does the friend give a candid 
answer ? Does he not generally reply, ‘“ It was excellent?” 
Does he ever say, “You were too long-winded ;” or 
“You could not be heard at the back of the room ;” 
or“ You told us a lot of old chestnuts.” Yet these are 
the points to which criticism must be directed if the orator 
desires to improve. A teacher will rub them in because 
he is paid to do it. Nor is criticism his only. function. 
He will indicate the proper method of breathing, explain 
the management of the voice and the use of notes, and 
at a more advanced stage, he will expound the art of 
simple and effective gesture. 

For the benefit of those who have not the time or the 
opportunity of taking a course of lessons, there are, of 
course, books on elocution which are worthy of perusal. 
They may not teach much, but they will teach something. 

To descend to a severely practical point, notes for a 
speech should be made as short as possible. A single 
word written in large letters on a card is quite sufficient 
to introduce a new train of thought. Some speakers 
dispense with notes altogether, but theirs is a degree of 
skill which cannot be acquired without long practice. 

Finally, although it is almost impossible to commit a 
long speech to memory, it is quite practicable to write 
out important passages and learn them by heart. They 
can be brought into the speech at the proper time. This 
has long been a recognised artifice of the practised orator. 
Lord Brougham always prepared the great passages in 
his speeches. Recording this fact, Lord Lyndhurst, 
another lawyer renowned for his eloquence, said, ‘‘ He 
weaves them with wonderful dexterity into the extempore 
portions. The seams are never apparent. I am not 
able to perform that double operation. Such an effort 
of verbal memory would interfere with the free exercise 
of my mind upon the parts which were not prepared. 
My practice is to think my subject over and over to any 
extent you please; but with the exception of certain 
phrases, which necessarily grow out of the process of 
thinking, I am obliged to leave the wording of my argument 
to the moment of delivery.” 

To the level of these great men the engineer, in his 
capacity as orator, can scarcely hope to rise. Indeed, 
it were unnecessary for him to do so. But with a little 
study and a little pains he can so order his method that he 
will secure the attention and interest of his hearers. 
Finally, by cultivating a slow delivery, and the proper 
framing of the sentence, he will render his utterances more 
worthy of reproduction in the scientific journals, and more 
easy to understand on perusal, 





RE-INTRODUCTION OF THE COMPOUND 
SYSTEM IN PRUSSIA. 


ArTeR a relapse of many years to simple expansion, 
the Prussian State Railways are now introducing the com- 
pound system, with results which have already been 
singularly brilliant in a country, and under an administra- 
tion —the Berlin Division—which has strenuously opposed 
and strongly condemned this sytem. In his books, 
which have been largely published in the principal coun- 
tries of the world, Herr Garbe condemns with fervour 
the compound system, and recommends the Schmidt 
system as an alternative to the economies realisable 
hy compounding From Berlin the reports furnished to 
him led Mr, Flamme, of the Belgian State Railways, 
to renounce the new compound system that had just 
been introduced by Mr. Bertrand, and from Berlin and 
Brussels the reports sent to the present chief traction 
engineer of Italian State Railways, as also to many French 
railways, resulted in the abandonment of compounding 
by many railways in those countries, as also in Saxony. 

The return swing of the engineering pendulum witnesses 
the Prussian State Railways again adopting compounding, 
whilst preserving the particular superheater which was 
mainly responsible for the first reaction. The most 
powerful express engines ever constructed in Prussia 
Class L1--are now balanced compounds, but their con- 
struction follows the complicated de Glehn disposition 
rather than the simple, straighforward design of the 
very successful von Borries saturated steam compound 
tvype—Class 9—on the Hanover Division of the Prussian 
State Railways. 

They are destined to supersede the four-cylinder 
simple-expansion type—Class 10—recently created and 
exhibited as a novelty at the Turin Exhibition of last 
year. Ten of these great new balanced compound engines 
are already built, and it is expected that numerous orders 
will be issued for others. 

The comparative dimensions of the simple and com- 
pound types are as follows :—. 


Class 10.—Non-compound, Year 1911. 


High-pressure cylinders (4), dia. 0.430 m. 17in. 
La ee oe rege 0.630 m, 243in. 
Driving wheels, dia. 1.980 m. 6ft. 6in. 
Maximum boiler pressure 200 Ib. 


Water heating surfaces. . 154.25 sq. m. 1650 sq. ft. 





52.9 sq. m. 570 sq. ft. 
207.15 sq. m. 20 sq. ft. 
2.61 sq. m. +s, 200th te 
76.6m. tons .. _ 
50.5m. tons .. - 


Steam heating surfaces. . 
Total heating surfaces .. 
Sk a eres 
Weight of engine, loaded 
Maximum adhesion weight .. 





Class 11.—Balanced Compound, Year 1912. 
High-pressure cylinders (2), dia. 0.400 m. 15}in. | 
Low-pressure cylinders (2), dia... 0.610 m. 24in. | 
Soon, Ae eae 0.660 m. 26in. | 
Driving wheels, dia. 1.980 m. 6ft. 6in. | 
Maximum boiler pressure 214 Ib. 


1780 sq. ft. 


165.5 sq. m. 
580 sq. ft. 


54.14 sq. m. 
219.64 sq. m. 2360 sq. ft. 
2.95 sq. m. -. 31} sq. ft. 
72.6m. tons .. _ 
79.6m. tons .. _ 
50.9m. tons .. —- 

3.8 percent. .. _ 


Water heating surfaces. . 

Steam heating surfaces.. .. 
Total heating surfaces .. 

Co eae 

Weight of engine, empty nc 
Weight of engine, loaded .. .. 
Maximum adhesion weight . .. 
Augmentation of loaded weight 


Actual power of engines on Berlin-Hannover section :— 


Class 10, Class 11. 
514 tons 593 tons 


Carriage load of 
56.2 miles per hour .. 59.4 miles per hour 


AGCPROUS OE fo6 cs 5. 
Steam consumption per horse- 
power hour at draw-bar 





10,66 kilos. (23} 1b.) .. 8.08kilos, (17.8 1b.) 





The new balanced compounds are designed for speeds 
up to 75 miles per hour. The speed of 59-4 miles per hour 
tested was made with a train of 736 metric tons, inclusive 
of engine with the new large tender employed for the 
Berlin-Hannover non-stop runs. 





FUEL AS A FACTOR IN LOCOMOTIVE 


CAPACITY.* 
By W. F. M. GOSS, Dean and Director of the College of Engi- 
neering, University of Illinois. 

THE power developed by a steam locomotive is derived from 
the fuel it consumes. Other things being equal, the greater its 
rate of fuel consumption the greater will be its capacity. Suc- 
cess in the development of this problem long ago characterised 
the locomotive as the hardest worked of all types of steam 
plants. ‘This characterisation is based upon the fact that the 
draught which urges the locomotive fire is unusually strong, 
its value as measured by a draught gauge under normal operat- 
ing conditions ranging from din. to 12m. of water; that this 
strong draught results in the burning of from 100 Ib. to 200 lb. 
of coal for each foot of grate per hour, and a rate of evaporation 
which may exceed 16 Ib. of water per foot of heating surface 
per hour. 

The draught, the rate of combustion, and the rate of evapora- 
tion are matters which have been subject to little change during 
the last quarter of a century, but the demand for increase ot 
power has been present throughout this period. The demand 
has been met by increasing the dimensions of the locomotive. 
Boilers and cylinders have gradually been made larger, and all 
the details of mechanism have been designed to control and 
transmit the increases in power for which these changes have 
provided. ‘The result is the modern locomotive ; a machine of 
unprecedented power, a complete steam power plant which, 
as represented by a recent design, is capable of developing 
a horse-power for each 121.4 lb. weight. 

But the weight of the modern locomotive cannot be greatly 
exceeded except at the expense of extensive improvements 
in track or through the adoption of an arrangement of wheels 
which will permit the load to be much more widely distributed 
than at present. As it is not likely that the demand for higher 
power will cease, the problem of supplying it is one of more 
than academic significance. It presents two possible lines of 
solution, both of which are of especial interest to the members 
of this Association. One possible line of development is through 
the better adaptation of tuel to the needs of locomotive service, 
and the other is through the better adaptation of the locomotive 
to the requirements of the fuel which it has to burn. It is my 
purpose to discuss briefly the possibilities of increasing locomo- 
tive power by attention given to each of these lines ot develop- 
ment. 

It is obvious that anything which will successfully promote 
the combustion of fuel in the tire-box of a locomotive will at the 
limit operate to increase its power. Every pound of coal 
effectively burned represents a definite output in the form of 
power at the drawbar, and if, through care in the choice and 
preparation of the fuel, the rate of combustion can be materially 
increased, it is evident that the maximum capacity of a locomo- 
tive may be advanced. ‘This fact is lost sight of when locomo- 
tives performing service in which maintenance of schedule is 
a matter of great importance are supplied with coal bad in its 
composition, and which is a mixture of the finest dust with lumps 
of every possible size. Conditions of service which demand 
high power will justify unusual care in the selection of fuels. 
The coal used under such conditions should have a high thermal 
value, and it should be low in clinker and ash. It should be 
sized before it is put upon the locomotive tender, and, if neces- 
sary, it should be washed and sized. One who looks upon 
sized coal in a car and then upon a car-load of run-of-mine 
coal and considers that on the grate the combustion of coal 
can only proceed as air can pass through the bed and around the 
individual particles of coal will easily understand the superior 
advantages offered by the sized fuel. A principal advantage 
of the briquetted fuel so much used in foreign railroad practice 
is to be found in the fact that the briquettes are of uniform size. 
When the coal fired is made up of pieces of uniform size, it forms 
a bed on the grate in which the interstices between the pieces 
of coal are uniform and the admission of air over the entire 
area of the grate is in finely divided and uniformly distributed 
streams. The result is that every part of the fire is maintained 
in a condition of maximum efficiency ; the temperature of the 
fire-box will be higher than when mixtures of lumps and fine 
coal are fired ; the rate of combustion will be greater, and, as a 
consequence, the capacity of the locomotive will be increased. 

It is obvious that the power of a locomotive cannot be in- 
creased indefinitely merely through the proper selection of fuel, 
but the limits of its maximum performance may be materially 
extended. ‘Through care in the selection of fuel a small loco- 
motive may be made to perform the service of a larger one, 
a saturated steam locomotive may be made to perform the ser- 
vice of a superheating locomotive of the same class, and a large 
locomotive may have its power limit materially increased. 

There are no objections to the general introduction of especially 
prepared fuel for locomotives, excepting those of cost. The fuel 
bill of the railroads is already an enormous one, and those who 
are responsible will always hesitate before permitting an increase 
in the purchase price per ton. But the ultimate cost, when 
measured in terms of service given, will be found in many cases 
justifiable. Under present practice railroads in their desire 
for some increase in power do not hesitate to increase the weight 
of their locomotives by giving them larger boilers, by raising 
their steam pressure, by the adoption of compound cylinders, 
and by the addition of superheaters. All of these are expensive 
measures, but they have been justified in practice by the results 
obtained. ‘The more careful preparation of fuel is to be looked 
upon as @ means to an end. It constitutes an embellishment 
in locomotive operation, and is not different in purpose from 
embellishments in design. It will add to the expense, but will 
give a return in increased power, which at the head of important 
trains may be greatly needed for the maintenance of service. 
I believe that a great opportunity, which as yet has been but 
little appreciated, lies awaiting the attention of the prophet 
who will proclaim the gospel of increased power of locomotives 
through the more careful selection of their fuels. The time is at 
hand when lump coal will be washed and sized, and when the fine 
coals will be washed and briquetted. These processes, except 
that of briquetting, are inexpensive processes, and a demand for 
their employment will soon be forthcoming from the railroads. 

The alternative plan whereby the power of the locomotive 
may be increased is that which provides for a development 
of its design along lines which will give it greater capacity to 
consume the indifferent fuels which under present practice 
are commonly supplied it. What changes need be made in 
present practice to provide a greater fuel-burning capacity ? 
Thefirst requisite in the development of such a design is a large 
grate. The fact is recognised that grate areas have increased 
enormously during the last twenty-five years; that, whereas 
their area used to be less than 20 square feet, they now have 
an area which is often more than 70 square feet. If a design 
could now be made which would permit the present maximum 
grate area to be doubled, several important results would at 
once be secured. First, while the total amount of fuel burned 
per unit of time might be materially increased, the rates of com- 
bustion per unit area need not be increased ; it could even be 
reduced. The increase of power would be proportional to the 
increase in the total fuel burned, while the reduced rate of com- 
bustion would avoid the necessity for special care in the selec- 
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tion of fuel ; would allow the use of fuels now normal to locomo- 
tive service ; would operate greatly to reduce the loss of fuel in 
the form of sparks, and would prolong the period during which 
the locomotive could be kept in continuous operation. For 
example, when 6000 lb. of coal are burned per hour on a 60ft 
grate the rate of combustion is 100 lb. per foot of grate per hour, 
and the spark loss with many fuels represents fuel values 
which approach 10 per cent. of the coal fired. The collection 
of ash and clinker on the grate so much impedes the draught 
as to require a thorough cleaning of the fire after a run in pas- 
senger service of from 100 to 150 miles. A greater distance 
if attempted must generally be run at reduced power. With a 
large grate these conditions are all changed. The burning of 
6000 Ib. of coal on a 120ft. grate would reduce the rate of com- 
bustion to 50 1b. per foot of grate per hour, and the spark loss 
to 2 or-3 per cent., and would permit continuous operation 
for a passenger run of 300 miles between the cleaning of fires. 
It is true that the larger grate would be at some disadvantage 
with reference to losses in the form of fuel left on the grate at 
the end of the run, and in the larger amount required to cover 
the grate in the process of starting fires; but these would be 
entirely neutralised by the possibility of increased mileage 
between the starting of new fires. With the larger grate only 
half as many new fires would need to be made per thousand 
miles run as were formerly required. While the same total 
amount of coal is burned in each case, it is eivdent that the 
8 per cent. saving in spark losses would at once be made available 
as an 8 per cent. increase of power ; also that among the possible 
variations in the method of taking advantage of the presence 
of the larger grate will be included the possibility of increasing 
the rate of combustion. For example, an increase in the total 
fuel consumed from 6000 lb. to 8000 lb. an hour would increase 
the power capacity of the locomotive by 33 per cent. and would 
involve rates of combustion which, judged by present-day 
standards in locomotive service, would be accounted low. 
If the rate of combustion were forced to a total of 10,000 lb., 
the increase of power would be 66 per cent. and the rate per unit 
area of grate would still be below the maximum now common 
in locomotive service. ‘There is therefore much to be accom- 
plished by increasing the grate area of a locomotive. If the 
output of power remains unchanged, it will permit lower rates 
of combustion, a reduction of spark loss, and the use of inferior 
grades of fuel. If, on the other hand, the rate of combustion 
per unit area of grate remains unchanged, the output of power 
may be increased in proportion to the increase in the area of 
the grate. 

Locomotive grates having an area of 150 ft. or more would 
necessarily involve some new departures in locomotive design. 
As the width of such a grate could not greatly exceed 7it., 
its length would need to be from 20ft. to 25ft. This may mean 
a complete abandonment of the existing type of locomotive 
boiler and the substitution therefor of some new type, but it 
does not necessarily imply such a change. It does mean, how- 
ever, the adoption of an articulate form of locomotive which 
will admit of a space of 25ft. or more between the two systems 
of wheels. It should be possible either to increase the spacing 
of the frames over this space or to drop the frames so low 
that the fire-box and boiler with attachments may have an 
unobstructed area the full width of the track clearance for all 
heights 3ft. or 4ft. above the rail of the track. ; 

In working out details automatic stoking must be provided 
for. Thiscan best be done by having the stokers feed transversely 
across the boiler from both sides of the fire-box. The stokers 
themselves may be either of the chain belt or of the Roney type, 
or they may consist of any simple feeding mechanism delivering 
to fixed inclined grates. ‘They would be very short in the direc- 
tion of the fuel movement, probably not more than 30in. or 
32in. in length, and they would discharge on a flat dump grate 
running the whole length from front to rear of the fire-box. 
The aggregate width of the individual stokers on each side 
would, of course, be from 20ft. to 25ft., but they would be split 
up into as many different units as would best provide for the 
construction of short arches over them. By such an arrange- 
ment the green coal would pass under the mud ring of the boiler 
and under a short arch, where it would ignite. It would gradu- 
ally be pushed forward towards the centre of the fire-box to 
the flat dump grate, where it would be met by fuel coming 
in from the other side. The inward movement of coal from 
both sides toward the centre of the grate would, of course, 
proceed throughout the full length of the fire-box, that is, for a 
distance which might be as great as 25ft. The fact that the 
ignition of the fuel would be under an arch would make the 
combustion nearly, or quite, smokeless, the mild draught would 
make the cinder losses small, while the low rate of combustion 
per unit area of grate and the provisions for cleaning supplied 
by the stokers and dump grate would permit continuous opera- 
tion at full power for a very long period. 

Narrow hoppers supplying these stokers would open up 
along the whole length of the fire-box on both sides to the full 
width allowed by the track clearances. The operating mechan- 
ism of the stokers, which would be beneath them, would be 
allowed the same total width. An extension of these hoppers 
upward on both sides to the level of the top of the boiler or 
higher would provide space for all the coal neeessary for a run. 
No coal would be carried on the locomotive tender and none 
would need to be rehandled on the locomotive. It would all 
be loaded at once into an extension of the stoker hopper, and 
its weight would be added to the wheel loads of the locomotive. 

In the discussions of the preceding paragraph I have assumed 
that the general type of boiler employed would not be materially 
different from that now in service. Difficulties would, of course, 
appear in the construction and maintenance of a stay bolt 
fire-box 25ft. in length, and, whatever the outside form of the 
boiler might be, some special provision would need to be made 
in the working out of its construction. A demand for a fire-box 
of such dimensions would doubtless call out various means for 
supplying it. There would probably be no difficulty in construct- 
ing a Jacobs-Shupert fire-box of any desired length. The boiler 
would be so located on the frames of the locomotive that its 
back end would be just in advance of the first of the rear system 
of driving wheels, and a footplate carrying all of the auxiliary 
machinery of the locomotive would extend rearward over the 
axles of these rear wheels, and perhaps over the wheels them- 
selves. A fire-door as usually placed would supply the fireman 
an opportunity to inspect his fire, and guided by such inspection 
he weuld be able to so control the operation of the several 
stokers as to maintain uniform conditions throughout the length 
and breadth of the grate. The barrel end of the boiler would 
extend out over the forward system of wheels. So much for 
the arrangements involving a normal boiler. If it should be 
desired, an attempt could be made to work out the details of 
the design, using an entirely new form of boiler, such, for example 
as a boiler of the water-tube type ; but it is not likely that the 
adoption of any such new type would of itself simplify the general 
problem as herein outlined. 

In conclusion, permit me to say that I appreciate thoroughly 
the danger of attempting within the limits of a few paragraphs 
to outline successfully a locomotive design that is entirely new. 
I appreciate also the many difficulties to be met in applying 
any such conception. I cannot even claim that I have yet 
given the matter such attention as will permit me to say that 
all difficulties are surmountable, but I am convinced that the 
general scheme is sufficiently promising to justify any study 
which is likely to be bestowed upon it. My purpose in present- 
ing it is to place before the members of this Association in as 
forceful a way as possible the importance of larger grate areas 
in locomotive practice. If the capacity of locomotives is to 
increase in the future as it has in the recent past, and if locomo- 
tives are.to be supplied with such grades of coal as are now 
commonly used in locomotive service, such a change will be 
found imperative, 
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TURBO-BLOWERS AND COMPRESSORS. 


We recently had an opportunity of inspecting under 
test at the works of the British Westinghouse Electric 
and Manufacturing Company, Limited, Trafford Park, 
Manchester, a 20-stage mixed-pressure turbo-compressor, 
with a capacity of 7500 cubic feet of free air per minute 
at 80lb. per square inch. This machine has been built 





Fig. 1-COMPRESSOR COMPLETE WITHOU 


or the New Hucknall colliery, where it will be used to 
provide the working fluid for pneumatic plant at the 
pressure above mentioned. We give herewith several 
illustrations of this interesting machine. Figs. 1 and 2 
show the compressor on the test plate. In the former 
view the compressor is shown without the lagging on the 
casing, and in Fig. 2 with the top half of the casing re- 


























are connected by intermediate piping, and when the final 
pressure is high an intercooler is used. The temperature 
of the air is also kept within reasonable limits by water 
jacketing the casings. The water jackets surround the 
impeller chambers, the diffusers and the return passages, 
while the hollow partitions which separate the return 
| passages from the diffusers are also supplied with circulat- 
|ing water. An interesting feature of these compressors 


is provided whereby it is possible to remove the upper 


T LAGGING 


half without breaking the joints of the cooling spaces. 
This is done by connecting the spaces in the two halves 
by an external passage. Each diaphragm has its own 
| separate supply of water which enters from an external 
manifold. A largely increased cooling surface is provided 
by the employment of hollow guide vanes. 

The machine shown is direct driven by a mixed pressure 
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Figs. 4 and 5 are illustrations of a three-stage turbo. 
blower constructed on the same principles as the com. 
pressor, but for lower pressures. These turbo-blowers 
are usually built as double-flow machines, having an inlet 
at each end and an outlet in the middle. No water 
cooling is required in these machines, since the pressure 
being low high temperatures are not generated. ‘I'he air 
after passing through an impeller enters a radial diffuser 
chamber, which for the same reason as in the compressor 





Fig. 2—20-STAGE COMPRESSOR WITH COVER REMOVED 


is not provided with blades From the diffuser chan :ber 
the air is turned inwards through a return passage to the 
inlet of the next impeller. and as the air in passing threvieh 
the diffuser has a considerable amount of whirl imparted 
to it the return passage is provided with guide blades 
to convert the motion into a radial one at the inner end 
of the guide passages. In this way the air is made to 
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Fig. 3—-LONGITUDINAL SECTION OF 20-STAGE AIR COMPRESSOR 
Fig. 3 is a sectional elevation of the compressor, Westinghouse-Rateau impulse turbine mounted on the enter the next impeller in an axial direction. The 
showing the direction of flow of the air during compression. same bed-plate. The motive power developed by this double flow arrangement has the advantage of being 


It will be observed that these machines resemble very 
closely centrifugal water pumps. The chief difference 
lies in the much higher speeds employed, owing to the 
lower specific weight of air. These speeds are sometimes 
as high as 6000 revolutions per minute. The machine 
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steam turbine, when using exhaust steam from the winding 
engines, is 1480 horse-power. The system of governing 
is such that, should the supply of exhaust steam fail 
partially or entirely, the admission of high-pressure steam 
is accompanied by no increase of speed and without a 








Fig. 4—THREE-STAGE TURBO-BLOWER 


illustrated was delivering air at 80]b. pressure when 
making 4000 revolutions per minute on the test plate. 
The air passes through the twenty impellers in succession, 
ten impellers being placed in each of the two casings. 
Each casing consists of a series of diaphragms together 
with inlet and outlet ends. There are four sets of five 
impellers of different diameters. Air enters at the largest 
diameter, which is situated at the inner end of one casing, | 
and flows outward to the outlet end at the extreme end | 
of that casing. Thence the air is conveyed to the inner | 
end of the other casing, where it again follows an outward 
course to the final high-pressure outlet. The thrust being 
inwards in both cases, the end thrusts on the impeller 
shafts are nearly balanced, and the shafts are allowed to | 
butt against one another. Any slight unbalanced thrust | 
is accommodated by balance pistons fitted with labyrinth | 
packing glands. In order to prevent whistling of the | 
air during its passage through the machine, the internal | 
conformation of the casings is made without guide blades 
in the diffusers. 

The low-pressure outlet and the high-pressure inlet | 












drop in the air pressure. The compressor is normally 
governed by the air pressure, the speed governing gear 
being out of action until the speed rises 5 per cent., when 
team is shut off and the turbine is kept running at this 
speed without being shut down. The steam turbine is 
constructed to work with a pressure as low as | lb. above 
that of the atmosphere, and exhaust into a vacuum of 
27hin. Under these conditions the consumption is said 
to be 23.5 Ib. per brake horse-power per hour, while with 
steam at 80 Jb. pressure 15 lb. per brake horse-power per 
hour only are consumed. 

The following advantages are claimed for the rotary 
compressor driven by a turbine :—It enables exhaust 
steam from other engines to be used either in mixed or 
low-pressure turbines; it gives a continuous delivery 
of air ; occupies comparatively smal] space ; and requires 
light foundations under which the condensing plant may 
be placed ; it requires only a small amount of oil for lubri- 
cation and the air is delivered free from oil—a feature of 
importance when the air is required for some chemical 
purposes, 


balanced, and there is no end thrust on the shaft. <A 
machine which we had an opportunity of inspecting on 
the test plate has been built for the Gartsherrie Ironworks, 
and is designed to deal with 25,000 cubic feet of free air 
at a pressure of 4} lb. gauge pressure. It is driven by a 
high-pressure Westinghouse-Rateau impulse turbine ex- 
hausting into a condenser. 


CHANGES AND EXTENSIONS IN CLYDE SHIP- 
BUILDING YARDS. 


ALTHOUGH extension of area and readjustment of build 
ing berths to meet modern demands as regards, not so 
much the number, as the size of mereantile and naval 
ships, have within recent years been matters forced upor 
not a few old-established Clyde shipyards, at the present 
time, more than ever before, absorption and transforma 
tion seem to constitute the order of the day. 

The most important of the changes in question is con 
cerned with the acquisition through private purchase by 
Harland and Wolff of the shipbuilding and engineering 
works belonging to the London and Glasgow Iron Ship 
building and Engineering Company, Limited, Govan and 
Lancefield. Of this purchase, made about three months 
ago, something was recorded in our columns at the time, but 
the transaction has been enhanced in importance recentl) 
through the fact that a further acquisition has been effected 
by the Belfast firm of a shipyard adjoining the one alread) 
bought. This is the yard—historically very interesting 
occupied by Mackie and Thomson, Govan, and its posses- 
sion will place the Belfast firm in the notable position of 
commanding entirely the shipyard site and Clyde river 
frontage not so long ago divided between three separate 
firms. ‘The ground involved—besides being almost classit 
in the annals of mercantile and naval shipbuilding—repre 
sents every foot of the area now available for shipbuilding 
purposes within the Glasgow Harbour proper. While the 
landward dimension is not at any point so considerable as 
in the case of, for example, the Fairfield Works, a short 
distance below the western boundary of the new acquisi- 
tion workshop, storage, and such like accommodation is 
ample, while the river frontage is almost double that per- 
taining to Fairfield. This may be taken as affording a fair 
and promising measure of the productive capacity of the 

establishment which will be organised on the combined 
sites. It will be in the very centre of Glasgow “‘ dock- 
land ” and with workmen’s dwellings on every side. The 
graving docks of the Clyde Trust closely adjoin the eastern 
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houndary, and part of the property acquired from the | Mackie and Thomson for laying 'down and carrying on 
‘ ‘ . . ae ° ° . > 

London and Glasgow Company is a commodious outfitting | business at some site on the Clyde yet to be selected— 

basin, already described in the columns of THE ENGINEER, | it forms one of the. most interesting yards historically 


The area comprised in the London and Glasgow Company’s 
works, excluding the basin, extends to about 104 acres, 
while that of Mackie and Thomson's yard extends to over 
six acres, so that with the amalgamation of the two the 
Harland and Wolff establishment on the Clyde will run to 
about 17 acres. This takes no account of the engine and 
boilerworks at Lancefield Quay, on the opposite side of the 
river, 

;!he London and Glasgow Iron Shipbuilding and Engi- 
neering Company, Limited, was one of the first shipbuild- 
ing yards to register itself as a limited liability company. 
For about fifty years it was best known, locally at least, 
as ‘‘ The Limited,” for short, but at first the firm-name 
was Smith and Rodger. The “ Limited” shipyard all 
through its history did notable work in merchant ship- 
building, and two years ago, under the spirited manage- 
ment of Mr. John W. Shepherd—whose career as a naval 
architect and shipbuilder has been long and distinguished— 
it was greatly extended and improved by the addition of 
the ground formerly occupied by William Beardmore and 
Co., and earlier still by the renowned firm of Robert Napier 
and Sons. This ground in 1910-11 was converted into 
the fitting-out basin already referred to, and alongside of 
it a building berth was laid down for the construction of 
the largest size of naval or merchant ship. Throughout 
the several sections of the works, on both sides of the river, 
grlat improvements have been made during the past two 
or three years. The shipyard is now capable of building 
the largest types of naval and mercantile vessels. The 
boilerworks have been brought into line with the latest 
establishments for the manufacture of boilers for the high- 
est pressures, while the engine works still more notably 
meet all requirements in respect of size and equipment for 
the output of machinery of the highest class and calibre, 
including steam turbines. 

Although Harland and Wolff acquired the business of 
the London and Glasgow Company as a going concern, 
the plant is being improved and some changes have been 
made in the local management and _ staff—one _ in- 
stance being the appointment of Mr. Dickinson, who 
has served at Belfast for a goodly period, to the 
position of manager of the Clyde establishment. The 
work undertaken, however, will be on the same lines as 
in the past of the company now absorbed—a fair share of 
naval work being included. This is but natural when it is 
remembered that the works in the shipbuilding, the engi- 
neering and the outfitting sections of naval work have 
been brought so-well up to date of late years, and that 
proximity to the sources of supply of building material, 
armament and outfit generally is a factor to conjure with. 

It is understood that the firm intends shortly to lay 
down the keels of three or four important mail steamers 
which it has on order, and which, according to the 
original arrangement, were to be laid down at Belfast. 
hese will include an improved steamship of the type 
of the Demosthenes, built last year for the Aberdeen 
White Star Line, and a new mail and passenger triple- 
screw steamship similar to the Arlanza, also built last year 
for the Royal Mail Steam Packet Company. Approaching 
600ft. in length, 65ft. beam and 15,000 tons gross, she will 
be the largest steamer ever constructed on the upper 
reaches of the Clyde. The construction of this vessel 
at this particular site will be like taking up the thread of 
an old story, but under greatly altered conditions. On 
or near the same site Robert Napier and Sons built notable 
additions to the Royal Mail Company’s fleet, including 
the Atrato, the Clyde, the Magdalena, the Tagus, the 
lrent, the Thames and the Tyne, although, needless to 
say, none of these were as big, as powerful, or as luxuri- 
—— fitted for passengers as the ship about to be laid 

own. 

Referring particularly to the site which has just been 
acquired—and here it may be made clear that the ground 
only is in question, and that the plant is being retained by 





which still exists on the Clyde. Vessels were built in it 
as far back as 1840, and it has been occupied in turn by 
several famous firms. Robert Napier, who occupied it 
from 1842 to 1858, built his first ventures in marine archi- 
tecture here, following upon his successes as the marine 
engine builder for the pioneer Cunard steamers, whose 
hulls were built elsewhere on the Clyde. Vacating the 
yard in 1858 for the larger premises further up the river, 
Robert Napier was followed in 1860 by Randolph and 
Elder, the founders of what is now the Fairfield Ship- 
building and Engineering Company, Limited. From 
1863, when Randolph and Elder—afterwards John 
Elder and Co.—acquired the present works at Fairfield, 
the yard under notice changed hands several times up 
till the year 1888, when Mackie and Thomson entered into 
possession. Under their management the yard became 
widely known for its specialised work in the shape of steam 
trawlers and drifters. 

About the same time that the announcement was made of 
Harland and Wolff's acquisition of the London and Glasgow 
Company’s works, it was made known that Barclay, 
Curle and Co., Limited, of Whiteinch and Finnieston, 
had taken over the shipyard and graving dock at Elderslie, 
laid down about twelve years ago by John Shearer and 
Sons, but which, except as regards the graving dock and 
repairing shops, were never properly put into operation. 
In this case also a further extension of the purchase 
scheme has just been effected. The Elderslie dock and 
shipyard are situated on the north side of the river, 
directly opposite the site of the projected new docks of 
the Clyde Trust at Renfrew on the south. The Elderslie 
works at present extend to about twenty-five acres, the 
graving dock being 520ft. long and 68ft. wide at the 
entrance. The recent additional purchase consists of 
vacant ground about eight acres in extent lying to the 
east of the present boundary, and adjoining the works 
of Yarrow and Co., Scotstoun, making the total area to 
be occupied thirty-three acres. This addition will enable 
the firm to arrange for four building berths, each of a 
maximum length of 700ft. The river frontage extends 
to about 2800ft., inclusive of a substantial quay wall 
about 500ft. in length to the west of the dock entrance. 

The dock and quayage, together with the necessary 
shops for an extensive repair business only occupy about 
twelve acres. There is thus ample space available. On 
the western portion of the site it is the immediate intention 
of Barclay, Curle and Co.—who for the purpose have 
associated themselves with the Copenhagen firm of 
Burmeister and Wain, in forming a company under the 
title of ‘‘ Burmeister and Wain (Diesel System) Oil Engine 
Company, Limited ’’—to lay out a large engineering esta- 
blishment equipped with the most approved plant for the 
manufacture of marine oil engines. The success of the 
firm, so far, in the production of the Burmeister-Wain- 
Diesel engine, as fitted and tested on board the ocean- 
going vessel Jutlandia, leads it to confidently to anticipate 
rapid development in this new type of marine propulsive 
machinery. Although a start has not yet been made with 
the work of laying down and erecting the shops, the frm 
expects to have the work well advanced in about six months, 
and. the plant contemplated will be capable of turning 
out something like 30,000 horse-power of oil engines per 
annum. 

Absorption and extension form the order of the day 
in lower-reach Clyde establishments also. The ship- 
building and engineering works at Port Glasgow carried 
on, until his death about a year ago, by David J. Dunlop 
is now in the hands of Dunlop, Brunner and Co., who are 
effecting considerable improvements in both shipyard 
and engine works at the same time that a greater number 
of contracts for new ships and engines are being dealt 
with than ever before. The large shipbuilding yard 
of Russell and Co., adjoining that of Dunlop, Brunner 
and Co., is being further extended—although at present 








| vessels up to 410ft. in length have been built. 


no“fewer than“twelve berths of the largest size are in use— 
the work including a fitting-out basin and a large wharf, 
estimated to cost £20,000. About two and a-half months 
ago this firm completed negotiations for taking over the 
shipbuilding, dry-docking and repairing business carried 
on by A. Rodger and Co., Limited, Port Glasgow. The 
step, while undertaken with the view of enlarging their 
already very extensive facilities, is still a reversion to a 
previously existing arrangement. The firm of Russell 
and Co. was founded in 1874, the original partners being 
Joseph Russell, the late W. T. Lithgow and the late 
Anderson Rodger, and business was begun in the very 
yard now acquired by the firm—the members of which 
to-day are James Lithgow and Henry Lithgow, the two 
sons of Mr. W. T. Lithgow, who died in 1908. The work 
of the firm as at first constituted increased so rapidly 
that in a few years it was found necessary to lease a yard 
at Greenock—the same that is now occupied by the 
Greenock and Grangemouth Dockyard Company—and 
a few years later still another yard, that at Kingston 
in which the firm is at present situated, and which is 
undergoing important extension and re-arrangement 
as before noted. In 1891 a dissolution of partnership 
took place, Messrs. Joseph Russell and Anderson Rodger 
severing their connection with the firm. The former 
retired from active participation in shipbuilding, while 
the latter took over the “‘ East Bay ’’ yard, which has now 
come back to the firm of Russell and Co. It extends to 
about seven acres, and there are four berths on which 
The yard 
has all along been held on lease from the Port Glasgow 


| Harbour Trustees, and a graving dock, also leased from 


the same body, adjoins the yard. The length of the dock 


| is 322ft. and the depth of water over the blocks is 15ft. 


at spring tides. It is one of the oldest graving docks in 


| Seotland. The annual output of tonnage by Russell and 


Co. occupies, as a rule, a place very near the top of the list 
of Clyde shipbuilding achievements, and with the re- 
arrangement and extensions at present being made, and 


| especially with the acquisition of the old premises and the 








graving dock the firm is likely to augment its already 
notable reputation for big output. 

Proposals at various times of late have been made to 
the Town Council and Harbour Trust of Irvine on the 
Ayrshire coast relative to the leasing of ground and the 
laying out of a shipyard at that port, and the bodies 
named are at present considering the most definite pro- 
position yet made in this connection. Communications 
have been received from a ‘firm of Glasgow solicitors— 
Biggart and Lumsden, who are the secretaries of the 
Shipbuilding Employers’ Federation, &c.—submitting 
the proposals of a Clyde firm of shipbuilders to open, on 
the site of the old Irvine shipyard and adjoining ground, 
a yard in which vessels up to about 400ft. in length 
might be built. The works are also to include a patent 
slipway with the most modern equipment for ship repair- 
ing and overhaul. The firm propose that the burgh or 
harbour authorities should acquire in addition to the old 
shipyard from five to six acres of land adjoining, and that 
they should lay out the whole ground on a plan to be 
arranged, with foundations for building berths, and do all 
excavation work in connection with and prepare the cement 
bottom of the patent slip ; the slip to be of a size capable 
of taking the largest vessels which can be brought into 
Irvine harbour for repairs. They suggest also that the 
authorities undertake to maintain by regular dredging 
the necessary depth in the river from time to time ;_ that 
a long lease be granted at a rent to be adjusted ; and that 
the proposers should have the option of purchasing the 
whole ground at any time in the currency of the lease at 
not more than twenty years’ purchase. There is a 
strong disposition on the part of the Irvine Council and 
Trust to meet the application, especially seeing that 
dredging can now be amply undertaken by a powerful 
new dredger recently acquired. The conditions laid 
down, if complied with, will mean an expenditure of 
about £10,000. The proposers state that they expect 
to pay about £50,000 per annum in wages, and to employ 
from 500 to 700 workmen. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





THE INSTITUTION AND ENGINEERING APPOINT- 
MENTS. 


S1r,—I am delighted to see the letter by “‘ Justice’ in your 
columns this morning, and I am particularly glad to see that he 
puts the right label on the attempted action of the Institution ; 
it is trade unionism and nothing else. May I ask you, Sir, 
to consider what it would involve ?. Every engineer who desired 
at any time to do work for a municipal or Government body 
would have to become a member of the Civils, to which he would 
have to pay annually £10, or whatever the fee may be. The 
Institution would profit during his life by several hundreds of 

unds, whereas the member might never be called upon to 
take work that involved the qualification, and would in ninety 
cases in a hundred never find anything in the fact of membership 
that in some other way made up to him for his annual subscrip- 
tion. If the Institution would take a census amongst their 
members of those who ever read the “ Proceedings ” and those 
who find them profitable in their work, they would find material 
to keep their minds from rusting for months, The Institution 
is of active utility to but few of its members, and engineers 
join for the honour and glory of M. Inst. C.E. and the small 
advertisement they get thereby. To insist, then, that all 
engineers who look for certain work should be members would 
be grossly unjust. If a qualifying examination is deemed 
necessary, as in law and medicme, have one by all means, 
but do not let the much-desired diploma involve an annual 
payment of many pounds for which there is no adequate return. 
A man should be able to sit for the examination and bear 
ever afterwards the qualifying letters after his name for a single 
fee not exceeding one guinea. 


May 25th. A NON-MEMBER. 





SAFETY OF PASSENGERS AT SEA. 


Srr,—On the Board of Trade vote in the House of Commons 
last Tuesday an important debate took place on the above- 
named subject, in which a good deal was said about bulkheads 
and about the folly of talking of water-tight compartments, 
and taking the belly of a great ship, cutting doors through 
these compartments, and thus making the whole ship, after all, 
one compartment; but it seems to have been overlooked 
that the want of doors in the bulkheads would not materially, 
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if at all, interfere with the convenience of passengers in great 
vessels like the Lusitania, Mauretania, and Olympic, as the 
bulkheads in each case have no occasion to go higher than the 
main deck, which, again, is always under the state-rooms 
and superstructure decks, which really constitute the public 
accommodation. 

There need not, again, be much inconvenience to engineers 
and others of the crew in having to go up to the main deck 
from one compartment to get to another compartment from the 
main deck, considering the enormous advantage in safety of 
having such compartments free from inter-communication 
by doors in the bulkheads. 

James KEITH, 
Assoc. M. Inst. C.E., M. Inst. Mech. E. 

London, May 29th. 





A NEW THERMOVALVE. 


THE automatic regulation of the temperature of a gas- 
fired heater or boiler is a subject which has engaged 
the attention of many inventors. The ordinary solution 
of the problem is some form of ‘ thermovalve ”—that is 
to say, a valve which automatically cuts off or reduces 
the supply of gas when the temperature of the liquid 
being heated rises to or exceeds a certain predeterminable 
limit. The arrangement illustrated herewith is a new 


valve of this description, and is being introduced into this | 


country by Mr. T. Clarke, of Penge, S.E. 

In this device gas enters at A under pressure, and, 
lifting the leather diaphragm B, flows along the passage 
C to the mixing chamber D. A slotted plate E regulates 
the air admission. The gas mixture now ascends to the 
burner F, which, for the purpose of our description, 
may be likened to a hollow horseshoe studded on its 
upper surface with a large number of small vents. A 
pilot light by-pass G regulated by the screw H extends 
from the gas inlet A to the surface of the burner F.  Be- 
tween the horns of the horseshoe a tubular member J 
extends downwards from the receptacle containing the 
liquid being heated. Within this member and surrounded 


Wirtton-KraMEr Toot AnD Horst Company, Birmingham.— 
This firm has sent us a circular giving particulars of Dr. Kapp’s 
tester 


Witton-Kramer fatigue tester. The Kapp fatigue 
is claimed to offer a marked advantage over earlier methods of 
testing. With it a sample of material can be subjected to any 
desired stress at the rate of 100 applications per second, so that 
| in a period of three hours a million stresses can be applied. 


Westminster, S.W.— 


| SremMENs Brotuers, Caxton House, 
| Pam hlet No. 3527 has reached us. It has reference to the 
| Baudot typewriting telegraph. This is a double-current hand- 
| operated multiplex type printing system, in which five current 
| impulses compose one letter, the letters being all of equal length. 
| The novel feature of the system is, therefore, the alphabet. 
| We are told that it is considered by telegraph experts to be 
| the shortest possible telegraph alphabet. suitable for machine 
) telegraphy, and there is no doubt that this is the reason why 
| the system has succeeded so well. 


J. M. Vorru, Heidenheim-o-Brenz, Wurtemberg, Germany.— 
| A batch of illustrated pamphlets have been issued by this firm 
dealing with machinery for the manufacture of mechanical 
wood pulp. Prospectus No. 93E describes Voith’s rotary strainer, 
which is made in various sizes capable of dealing with from 
3 to 50 tons per hour. Prospectus No. .109E treats of wood 
cleaning machines, wood grinding machines, pumps, screens, 
refiners, and draining machines. Prospectus No. 1198.-deals 
with centrifugal screens with horizontal shaft. Prospectus 
No. 121k is devoted to refiners with horizontal shaft for mechani- 
eal and straw pulp cellulose. 

Brown, Bovert AND Co., Caxton House, Westminster, 
S.W.—-A well illustrated catalogue sent to us by this firm deals 
with turbo blowers, and, illustrates machines of this description 
which have been built by the firm of Brown, Boveri for various 
elasses of service. The advantages-of turbo-blowers are clearly 
explained, and other points. are entered into concerning the 
employment of machines of this deseription. Moreover, the 
construction of these blowers is also described, and altogether 
a great deal of useful and interesting information is provided. 
We note that. up to the end of January of, the present. year 
the firm had erected over eighty machines, representing about 
47,500 horse-power. 


THE Parsons Motor Company, Limited, Town Quay, South- 
ampton.—An extensive and well illustrated catalogue, having 
reference to Parsons marine and stationary engines, has been 
sent to us by this company. This catalogue, containing as it 
does over eighty pages, is believed to be the most complete 
that has yet been published by any firm manufacturing this 
class of goods. Every article is priced and code words are given. 
Among other things it deals with conditions of sale, standard 
designs of boats and marine engine sets ranging from 7 to 180 
horse-power. It also has reference to reverse gears, clutches, 
exhaust silencers, universal joints, circulating pumps, propellers, 
compression release valves, boatside fittings, fuel tank filter 





and instructions for instaHing and running Parsons engines. 


Tae Rees RoturBo MANUFACTURING Company, Limited> 
Wolverhampton..-An_ exceptionally interesting 











THERMOVALVE 


by the liquid is a copper tube K sealed at its upper end | 
and containing in its interior a carbon rod L. The upper 

end of this carbon rod bears against the sealed end of the | 
copper tube, while the lower end rests on a brass thimble M | 
serewed over the end of the spindle of a valve N. This 
valve is pressed by a spring, which tends to hold it on its 
seat. 

When the liquid has reached the predetermined limit 
of temperature—a limit regulated by the thimble M— 
the differential expansion of the copper tube K and carbon 
rod L allows the valve N to rise on toits seat under the action 
of its spring. The gas entering at A has access at all times 
to the back of the diaphragm B through the small hole 
shown at the centre. When the valve N closes, therefore, 
pressure accumulates in the chamber P, and when equili- 
brium has been established the diaphragm falls under its 
own weight on to its central seating and cuts off the gas 
supply to the burner. When the liquid cools, the copper 
tube and carbon rod contract differentially, the valve N 
opens, and the pressure within the chamber P is released. 
The gas entering at A is once more able to overcome the 
weight of the diaphragm, and, ascending to the burner, 
is there ignited by the pilot light. With the valve N 
open the gas coming through the fine hole in the centre 
of the diaphragm escapes to the pilot light by way of the 
passage Q, so that no pressure accumulates under these 
conditions in the space: P. 





CATALOGUES. 





BaLckE anpd Co., Limited, Broadway-court,. Broadway, 
London, S.W.—-This is a pamphlet dealing with the Unic 
steam trap, which is suitable for high, medium and low-pressure 
team plants. 

J. S. Watson, Gainsborough.—‘“ Lighters of all Types 
is the title of a pamphlet sent to us by this firm. It deals with 
steel barges, motor barges, hopper barges, water and oil barges, 
steam tugs, &e. 

Tur A.E.G. Company or Sout Arrica, Limited, Caxton 
House, Westminster, S.W.—Some literature sent to us by this 
firm has reference to electric desk and wall fans. We have 
also received catalogues illustrating and describing A.E.G. 
continuous-current motors and 





” 


motor generators and small 
generators, 


| factured at the company’s works in Renfrew, Scotland, where 


| 
| 
| 
| 


reached us. Before setting out to deal with this new condenser 


| a short review of the various condensers in use is given and the | 
| merits and demerits of each type for various conditions of 


service are considered. This enables readers to decide with a 


the firm is now manufacturing is likely to offer advantages for 
any particular duty. The Rees Roturbo jet condenser is then 


| described in a clear and concise manner, and all the component 
As our readers are aware, the new con- | 


parts are illustrated. 
denser is a development of the Rees Roturbo centrifugal 
pump, the feature of which is the employment of a revolving 
hydraulic accumulator or pressure chamber. In the case of 


the condenser this pressure chamber is used to lift the water | 


of condensation as an ordinary centrifugal pump would lift 
it to any height up to 20ft. or 25ft., and gives it an initial pressure 
fter lifting it. 


T. anp T. Vicars, Earlestown, Newton-le-Willows, Lanes. 
—Two useful and interesting publications have reached us. | 
One contains some illustrations showing various installations 
of Vicars’ stokers and the other provides a considerable amount 
of useful information which should prove of value to steam 
users. This latter booklet is divided into six sections. Section I. 
is devoted to sections and elevations of various designs of | 
Vicars’ stokers ; Section II. gives a general description of the | 
Vicars’ mechanical stoker and various hints to steam users, | 
and some useful comparative tables; Section III. deals with | 


| 
. : : j 
| elevators and conveyors ; Section IV. contains a series of twelve | 
| tables containing some data which the firm maintains is not | 


obtainable in any other publication; Section V. provides a 
series of tables giving the heat values of 146 British coals, 
together with tables dealing with coal ash, chimney draught, 
fusing points of metals and details of Lancashire boilers ; 
Section VI. contains a series of views showing various installa- 
tions of Vicars’ stokers of all descriptions, with various references 
to repeat orders. 


SremMens Brotuers, 33 and 39, Upper Thames-street, E.C. 
—Some literature to hand from this firm has reference to 
new designs of electric kettles, converters and radiators. An 
objection often urged against the ordinary type of electric 
kettle is that in the event of the elements becoming damaged, 
due to the kettle being allowed to boil dry, the kettle has to 
be returned to the makers for repair. This objection has 
been entirely overcome in the kettles now sold by this 
firm, for a portion of the base of the kettle has been made 
detachable. This detachable portion is held in position by 
means of the three screws which pass through the feet, and when 
this is removed the elements are accessible and can easily be 
replaced. These improvements have been effected without any 
increase in price. The firm’s “ Blaze’’ type of incandescent 
radiators are dealt with in a separate publication. These 
are constructed on the quartz tube principle with incandescent 
wire spirals. By the use of a novel form of reflector a blaze 
of light is diffused over the whole heating surface, giving a 
cheerful and pleasing effect. These radiators embody the 
same improved features as the kettles with regard to the re- 
moval of the elements. 


Bascock AND Witcox, Limited, Oriel House, Farringdon- 
street, E.C.—An admirably got-up catalogue has been sent to 
us by this firm. It has been prepared with a view to illustrating 
a few of the various types of electrically operated cranes, trans- 
porters, furnace charging machines, capstans, winches and 
other lifting and hauling appliances, which have been manu- 


it has a special department equipped with the most modern 
and up-to-date machinery for the economical production of 
high-class cranes and similar work, and ample facilities for fully 
testing all such plant before it leaves the works. In all cranes 
manufactured by Babcock and Wilcox the practice is to cut 
the teeth of the gear wheels from solid blanks, and to grind 
by automatic machinery the journals of the shafting to ensure 
|a perfectly true bearing surface. The steel structural work 
| is built up with rivets hydraulically closed, the rivet holes 
| being everywhere drilled. We are told that a very elaborate 
and efficient system of gauging has been adopted for the manu- 
facture of the mechanical parts, and standard crane parts are 
kept in stock, so that, in case of need, replacements can be 
quickly despatched. 











and draw-off water strainers, stationary motor sets and prices, | 


publication» | 
having reference to this firm’s new rotary jet condenser, has | 


minimum amount of trouble whether the new condenser which | B. H. Pickering ; 





FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


THE Junior InstituTIonN oF ENGINEERS.—39, Victoria. 
| street, Westminster. ‘‘ Standardisation of Engineering Cata. 
logues,”” by Mr. Arthur Bourne. 8 p.m. 

Roya InstTiruTIOoN oF Great Britarn.—Albemarle-st ree} 
Piccadilly, W. ‘Icebergs and their Location in Navigation,” 
Professor Howard J. Barnes, F.R.S. 9 p.m. , 


Norru-East Coast INstiruTION OF ENGINEERS AND Sup. 
BUILDERS.—Lecture Theatre of the Literary and Philosophical] 
Society, Newcastle-upon-Tyne. Closing General Meeting, 
The by-laws of the Institution as modified and adopted by the 
Council prior to applying -for incorporation will be submitted 
to the members for adoption. 7.30 p.m. 

Puysicat Society or Lonpon.—At the Imperial Colleze 
of Science, Imperial Institute-road, South Kensington, S.\\, 
“ The Calibration of Wave Meters for Radio-Telegraphy,” }, 
Professor G. W. O. Howe; ‘‘ On the Use of Heaviside’s Resist. 
ance Operators in Air Core Transformer Theory,” by Dr. W. tH. 
Eccles; ‘‘ The Movements of Semi-oily Liquids on a Water 
Surface,” by Mr. C. R. Darling ; ‘‘ Experiments on Surface Leak. 
age in Alternating Electric Fields,” by Mr. G. L.-Addenbrook., 
p-m. Editing Committee Meeting at ‘4.15 p.m. Council 
Meeting at 4.30 p.m. 


SATURDAY, JUNE Isr. 


‘THE NortTH OF ENGLAND INSTITUTE OF MINING AND MEcHA\;- 
caL ENGINEERS.—The Wood Memorial Hall, Neweastle-upou 
Tyne. The following paper, illustrated by lantern slides, w || 
be read or taken as read :—-‘‘ The Use of X-Rays in the Examinu 
tion of Coal,”’ by Messrs, F. C. Garrett, D.Se., and R. C. Burtoy, 
B.Se. . 2 p.m. 











J 


« 


MONDAY, JUNE 3rm 


Royat INsTITUTION OF GREAT BRITAIN, 
Piecadilly, W.* General Meeting at 5 p.m. 
| TUESDAY, JUNE 4ru. 
| InpraAN MINING AND GEOLOGICAL CLUB.—Piccadilly Hotel, 
W. Third Annual Dinner at 7 p.m. Full particulars from the 
Club Secretary, 30, Furnival-street, Holborn, E.C. 








Albemarle-streei 


RONTGEN Society.—General Meeting at 17, John-streei, 
Adelphi, W.C_ A series of short papers illustrated by lantern 
| slides by members of the Society will be given. 8.15 p.m. 
THURSDAY, JUNE 6rn. 
| ‘Tae Royay Instrrurion oF Great Brrraiw.— Albemarle 
street, Piccadilly, W. ‘* X-Rays and Matter, ’ by Professor. 
| Barkla, F.R.S. 3 p.m. 
THURDSAY anp FRIDAY, JUNE 67H AND 7rH. 

THe Institution or Mininc’ ENGINEERS.—Fifty-sixtl 
General Meeting at the rooms of the Geological Society, Bur- 
| lington House, Piccadilly, London, W. 11 a.m., the President, 
Mr. W. E. Garforth, will open the general meeting and delive: 
|} an address. The following papers will be read, or taken a; 
read :—‘*‘ Why Leave Shaft Pillars ?”’ by Messrs. W. H. and 
“Safety Devices in Connection with Elec- 
trical Machinery and Appliances for Coal Mines,” by Messrs. 
David Bowen and W. E. French ; “‘ A Rope-driven Coal Cutter,’ 
by Mr. Wilfrid L. Spence. The following papers, which have 
already appeared in the “ Transactions,” will be open for dis- 
cussion :—** Reduction, Control and Collection of Coal Dust 
in Mines,” by Mr. Sam Mavor; “‘ Notes on the Valuation of 
Mineral Properties,” by Mr. T. A. O’Donahue; ‘ The Pre- 
vention of Explosions in Mines,” by Dr. John Harger. The 
general meeting will be closed at 4 p.m. 7.30 p.m., dinner at 
the Waldorf Hotel, Aldwych, W.C. 


THURSDAY, FRIDAY anp SATURDAY, JUNE 618 To 81. 


Tue InstiTuTION OF WATER ENGINEERS.—Summer General 
Meeting at Cheltenham. For particulars see page 526 ante. 


FRIDAY, JUNE 

Roya InstiruT1ION OF GREAT Brita1n.—Albemarle-street, 
Piccadilly, W. ‘‘ Lord Lister,” by Sir Wm. Macewen, F.R.S. 
9 p.m. 

THE INSTITUTION OF MINING ENCINEERS. 
and Telephone Works of the Western Electric Company, 
Limited, North Woolwich. 9.40 a.m., Leave Fenchurch- 
street railway station for North Woolwich, visiting the cable and 


7TH. 


Visit to the Cable 


| telephone departments. 


FRIDAY anp SATURDAY, JUNE 71H AND 81H. 

Tue InstTITUTION OF MUNICIPAL AND County ENGINEERS. 
The Albert Hall, Stirling. District Meeting. 11 a.m. Reception 
in the Albert Hall. Discussions on papers—which will be taken 
as read—entitled ‘‘ The Municipal Works of Stirling,” by Mr. 
A. H. Goudie, and ‘‘ Work carried out in Central Stirlingshire 
under the Road Development Grant,” by Mr. D. R. Cox. 
2 p.m., inspection of burgh works and county improved roads 
and quarry. 6.30 p.m., annual dinner, Golden Lion Hotel. 
Saturday, at 9.30 a.m., circular tour by motor char-d-banc 
from Stirling to Lochearnhead. 


SATURDAY, JUNE 8ra. 
Roya InstiTruTIon OF GREAT Britarn.—Albemarle-street, 
Piccadilly, W. ‘‘ The Weather and the Utilities of Forecasts,” 
by Mr. Willis L. Moore. 3 p.m. 


WEDNESDAY, JUNE 12ru. 

Tue InstiruTIoN OF MunicrpaL ENGINEERS.—The London 
Aerodrome, Hendon, N.W. For programme see page 542. 
1.45 p.m. from Charing Cross. 

TuHIRTY-NINTH Annual Dinner of the Old Students of the 
Royal School of Mines, at the Imperial College Union, Prince 
Consort-road, South Kensington. 7 for 7.30 p.m. 


WEDNESDAY, THURSDAY anv FRIDAY, JUNE 121 To 
14rH. 


InstITUTION oF ELEcrRIcAL ENGINEERS.—Summer Meeting 
at Glasgow. For programme see page 552. 


SATURDAY, JUNE 16rs. 
Tue InstitUTION OF Locomotive ENGINEERS.—First Annual 
Dinner. 
TUESDAY to FRIDAY, JUNE 18ru To 21st. 


INCORPORATED MuNIcIPAL ELECTRICAL ASSOCIATION.— 
Seventeenth annual convention at Harrogate. For programme 
see page 552. 








Contracts.—The Underfeed Stoker Company, Limited, has 
| recently received orders for 78 stokers of various types, 16 being 
| for the Corporation of Oldham, 10 for the Soc. Anon. Azucarera de 
Madrid, and 16 for the Soc. Energia Electrica de Cataluna, 
Barcelona. 








| 
| 
| 
: 


AE NRA Soe Ae nama enit et FO 





zy 


Cat Ne age ES 


ectpmpvesnieytesreresnes -rsormeatrvecwmnnr an 


recreates 





eee! 


I Se RS at ao 


erareae terete ee 





peapaneenieinieant Re abenianis- uate acctunieseneeemaede 


A a vehi dn 





ana an 


i 
t 
i 





apes 


aOR SOROS SCALE. Ssaepae eae 


May 31, 1912 


THE ENGINEER 


581 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Trade Week. 
THE Whitsuntide holidays have been exceptionally 








chort and some mills recommenced work on Tuesday. This 
is evidence of the extreme activity of iron masters, all of whom 
are behind-hand with deliveries. The attendance on ’Change 
io-day—Thursday—in Birmingham was larger than usual 
immediately after a Bank Holiday period, a condition of the 
market which may be fairly taken as arguing an anxiety by 
manufacturers to resume the ordinary course of operations with 
the least possible interruption. Demand was good in all 
departments and orders may be well characterised as abundant. 
‘The contracts on offer continue in excess of possibilities of supply 
for all descriptions of manufactured iron and steel, while in 





respect of pig iron, although famine conditions are less acute, 
there is still a marked dearth of deliveries alike of forge and 
foundry sorts. | 
Searcity of Steel. | 
The product most in demand at the present time is 
half-finished steel. Onall hands there is inquiry for this material. 
During the last week or two some Belgian billets have been 
available, but these supplies have now ceased, and consumers 
are once more thrown entirely back upon British mills. These 
are driven to great extremities in meeting the demand. Makers 
have no difficulty in realising £6 for Bessemer billets, and even 
higher prices have been paid. America has now become a very 
keen buyer of billets, and this removes the last prospect of 
upplies to this country. In this district certain sheet mills, 
with abundance of orders, are unable to make full time through 
lack of bars. Consumers are looking forward to continued 
carcity and high prices for some time to come. Prices of bars 
and billets are fully 5s. per ton dearer than recently, the former 
figure of £5 15s. for Bessemer bars having now quite disappeared, 





and even £5 17s. 6d. per ton will not secure supplies. The 
scarcity of billets and bars is becoming serious. Neither 
Wales nor the North of England is sending in anything like | 
adequate supplies for the maintenance of district industries. | 
Quotations may be generally said to range from £6 to £6 2s. 6d. | 
per ton, As regards manufactured steel the current activity | 
extends to every branch, and sellers have a decided advantage. 
\ssociation rates are :—Angles, £7 7s. 6d. to £7 10s.; tees, 
£7 15s. to £7 17s. 6d.; channels, £7 12s. 6d.; bars (rounds and 





quares), £7 10s. to £7 15s.; and girder plates, £7 5s. to £7 7s. tid. 
In all the heavy departments, however, makers are able to get 
omething above the Association rates where early delivery is 
required, and some makers are quoting as much as £7 15s. for 
plates, less than boiler quality. 


Pig Iron Easier. 

With regard to pig iron output, the position has improved 
during the last week, and it is now possible, by sending small 
consignments, to satisfy the urgent needs of forges and mills. 
Buyers are purchasing strictly for urgent needs, in the belief 
that price conditions will be easier shortly, although it is generally 
recognised that actual surplus of material is not to be looked for 
for some months to come. There is a remarkable scarcity 
of coke, which, even now, is keeping blast furnaces here and 
there idle, whose owners would be very glad to have them in 
operation. Because of the better deliveries, pig iron prices 
may be voted less stringent this week, an easing off of ls. to 2s. 
per ton being here and there noted. At present, however, 
the decline is not much, though, such as it is, it is very welcome. 
Smelters are hopeful that even with increasing output they will 
be able to maintain prices, but this is hardly likely. North- 
ampton forge iron is quoted 60s, to 61s.; Derbyshire ditto, 
62s. to 62s. 6d.; North Staffordshire forge, 62s. to 63s.; South 
Staffordshire forge, 57s. 6d.; and Staffordshire part-mine, 62s. 
Best Staffordshire all-mine forge remains at 90s.; foundry, 95s.; 
and cold blast iron, 120s. 


Great Prices for Bars. 

A few of the manufactured iron mills are managing 
to make almost full time, but in most of them the reduced speed 
consequent upon the shortage of raw material remains a settled 
condition for the time being. The consequence is a hardening 
tendency in regard to bar prices, makers transferring their 
extra incidence of dead charges to the consumer. Thus mer- 
chant bars command £8 2s. 6d., delivered Birmingham, and small 
rounds make £8 5s. to £8 7s. 6d., and even £8 10s. in exceptional 
cases. The rise which has taken place in unmarked iron is 
out of all proportion to the increase in the standard of the 
‘list’? houses, and creates great surprise. If unmarked iron 
maintains its present very high level, it is not unlikely that next 
month, or some time prior to the July quarterly meeting, another 
advance may be declared in the standard of marked bars, 
which now stands at £9 per ton. Consumers are buying ahead 
ior fear of such an advance, and the situation is full of possi- 
bilities. Common bars for nut and bolt making are £7 15s. 
and £7 17s. 6d. per ton, prices which are very surprising. Iron 
hoops and gas tube strip are buoyant, the quotation being 
£7 15s. to £7 17s. 6d., while steel hoops and strips are £7 17s. 6d. 
to £8 per ton. 


Galvanised Iron Market. 

Merchants’ operations have weakened the market 
for galvanised sheets, values having fallen to £12 5s. and up- 
wards. It is stated that business has even been done below 
the figure mentioned. The export trade is well maintained. 
Black sheets (doubles) for galvanising are offered at £8 2s. 6d. 
to £8 5s., but the supply is short, owing to the difficulty of getting 
sheet bars. Trebles are £8 12s. 6d., and singles £7 17s. 6d. 
Hard spelter is quoted at £21 5s. at railway stations in this dis- 
trict, while virgin metal is quoted on the basis of £27 10s., 
delivered Birmingham, English make. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Wednesday. 
A Holiday Market. 

THERE was a small attendance on the Iron Exchange 
owing to the Whitsuntide holidays, and actual business was 
practically nil. Perhaps the only feature to note was the sharp 
advance in tin ingots, 


Quotations. 

Lincolnshire, No. 3 foundry, 61s.; Staffordshire, 
60s, 6d.; Derbyshire, 62s. 6d. to 63s.; Middlesbrough, open 
brands, 63s. 6d. to 63s. 10d. Seotch: Gartsherrie, 69s.; Glen- 
garnock, 67s. to 67s. 6d. (official, 68s.); Summerlee, 69s.; 
Kglinton, 66s. 6d., delivered Manchester. West Coast hematite, 
74s. to 75s., f.0.t. Delivered Heysham: Gartsherrie, 67s.; 
Glengarnock, 65s. to 65s. 6d. (official, 66s.) ; Summerlee, 67s.; 
Eglinton, 64s. 6d. Delivered Preston: Gartsherrie, 68s.; 
Glengarnock, 66s. to 66s. 6d. (official, 67s.); Summerlee, 
68s.; Eglinton, 65s. 6d. Finished iron: Bars, £7 15s. to £8; 
hoops, £7 17s. 6d.; sheets, £9. Steel: Bars, £7 15s. to £8 5s.; 
Lancashire hoops, £7 17s. 6d.; Staffordshire ditto, £7 17s. 6d.; 
sheets, £8 15s. to £9; boiler plates, £8 15s. to £9; plates for 


£5 16s. to £6; foreign ditto, nominal; cold drawn steel, £10 
to £10 10s. Copper: Sheets, £90; tough ingots, £78 10s. 
to £79; best selected, £78 15s. to £79 5s. per ton. Copper 
tubes, 1ld.; brass tubes, 94d.; condenser, 104d.; brazed brass 
tubes, 10d.; rolled brass, 8}d.; brass wire, 83d. to 8$d.; brass 
turning rods, 8}d.; yellow metal, 74d. to 7gd. per lb. Sheet 
lead, £20 5s. per ton. English tin ingots, £220 per ton. Alumi- 
nium, £79 per ton. 


The Lancashire Coal Trade. 
Business on the Coal Exchange was at a standstill 
owing to the holidays. 


The Whitsuntide Holidays. 

Business in Manchester during the Whitsuntide is 
quite a secondary consideration. Nearly all engineering works, 
no matter how pressed, have to close down for about one-half 
of the week. The tendency seems to be to keep running until 
Wednesday, and then shut down until the commencement of 
the following week. This is an advantage as it tends to 
uniformity. 


A New Seed Crushing Mill. 

A new seed crushing mill situated on the banks of 
the Ship Canal in Trafford Park has just been completed, and 
is to be formally opened next week. It is said to be one of the 
most complete and up-to-date mills of the kind in existence. 


Amalgamated Society of Engineers. 

A conference of delegates of the above organisation 
is being held this week in Manchester. The delegates include 
representatives from South Africa, America and Australasia, 
and the business is expected to be of a protracted nature. 
There seems to be an inclination on the part of some members 
of the Society to pursue a more militant policy than hitherto. 
There is also a desire on the part of some of the members to 
make the membership of wider dimensions. 


BaRROW-IN-FuRNEsSS, Thursday. 


Hematites. 

With the holidays over there is every reason to expect 
a steady course of business in the hematite pig iron trade. 
The business done during the past week has been curtailed 
on account of these holidays, but makers are again experiencing 
a full inquiry for hematite pig iron. They already hold some 
contracts, and will be busy at the present rate of output for some 
time to come, and in the meantime new orders are being placed. 
On local account there is a good consumption of iron, and a big 
slice of the make goes every day into prompt use, whilst steel 
makers and users in other parts of the country are taking large 
deliveries of iron. The shipments are fairly good. Prices are 
steady, with makers quoting 72s. per ton net f.o.b. for mixed 
numbers of Bessemer iron. For special qualities of iron, up to 
76s. per ton is being quoted, and one or two makers are laying 
themselves out specially for this class of trade. In the warrant 
market there is quietness, with little iron changing hands. Sellers 
are quoting 70s. 6d. per ton net cash. The stores of warrant 
iron have been brought down to just over 40,000 tons. 


Iron Ore. 

There is marked activity throughout the iron ore trade. 
Raisers are experiencing a good steady demand for their ore 
on local and general account. Good average sorts are quoted 
at 15s. to 18s. 6d. per ton, and the best sorts of Hodbarrow ore 
are as high as 26s. per ton net at mines. Best Roanhead ores 
are high in price also. Spanish ores of the best quality are at 
21s. 6d. per ton delivered. 


Steel. 

The steel trade is well placed, and there is every reason 
to expect the present busy state of affairs to continue. Good 
orders are held in most of the departments both at Barrow and 
at Workington, the only two steel centres in the district. De- 
liveries are now being made of rails from Barrow and the Moss 
Bay Works. These are going largely to Birkenhead for re- 
shipment overseas. The demand for rails is steady, with 
heavy sections quoted at £6 2s. 6d. to £6 5s. per ton, and light 
sections are at £6 12s. 6d. to £7 2s. 6d. per ton. Heavy tram 
rails are a quiet business at £7 per ton. For steel shipbuilding 
material there is a good demand on local as well as general 
home account, and satisfactory orders are held at Barrow, 
the only works on the North-West Coast where this material is 
rolled. Ship plates are at £7 17s. 6d. to £8 per ton, and boiler 
plates are at £8 10s. to £8 12s. 6d. per ton. Tin bars are a fair 
trade at £5 10s. per ton, and billets are at £5 12s. 6d. and hoops 
at £7 15s. per ton. 


Shipbuilding and Engineering. 

These trades are very busily employed, and only a 
single day’s holiday was allowed. No new orders are reported, 
but in every department there is a satisfactory programme of 
work. 


Fuel. 

The demand for coal is brisk, with good steam sorts 
at 12s. 6d. to 17s. 6d. per ton delivered. Coke is in better 
supply at 25s. per ton for Welsh sorts, and East Coast coke is at 
23s. to 25s. per ton delivered. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


General Conditions. 

WorkK was resumed on Wednesday in this district 
after the holidays. Manufacturers are very much in arrears 
with old orders, and fresh business is pressing. Pig iron is 
gradually getting into larger supply, and although the forges 
are still rather poorly provided with stocks, there is every pros- 
pect now of all branches of the local iron and steel trades being 
busily occupied for a long time ahead. Prices of raw material, 
unfortunately, show little sign of easing. Makers of bar iron 
report that they cannot keep pace with the urgent demands 
made upon their resources of production. In railway steel, 
wire and general castings and forgings the pressure is also great. 
They are obtaining an advance in prices for fresh business. 
The supply of locally produced billets is short of requirements, 
and it is reported that a few odd sales have been effected at 
20s. above the prices ruling last January. Most of the local 
users, however, are taking material on contracts which should 
last them well into the autumn. Another branch of manu- 
facture which is exceptionally well placed for work is that for 
files, and makers are declining “ cut”? business. The Admiralty 
has just distributed a large order for files with three local 
firms, but a portion of the order has gone to a Sunderland firm. 


Pig Iron. 

Owing to the holidays there has been little fresh 
business in pig iron, and nominally prices remain on the basis 
of 59s. for forge and 60s. for foundry and basic iron, these being 
makers’ top prices. Buyers, however, are not willing to pay 
these rates for Lincolnshire or Derbyshire iron, and the business 
that has been done recently was below these rates, Firmer 





tank, girder and bridge work, £8 to £8 15s.; English billets, 


quotations are ruling for Swedish pig iron, 


The Coal Trade. 

Collieries resumed work on Wednesday, and with no 
stocks on hand current outputs are going away readily. De- 
mands on contract account show no abatement. The tonnage 
leaving for shipment indicates an improvement, and it is hoped 
that a more plentiful supply of boats at the Humber ports will 
enable the recovery to continue. The trouble at the London 
docks is causing some disorganisation to shipping for that 
quarter, but as inland demands are very keen the coal market 
here has not been affeeted to any great extent. For fresh 
contracts collieries are holding out for an advance of 2s..fid. 
per ton. A heavy tonnage of gas coal is being moved, and in 
some instances collieries are delivering the arrears that had 
accrued before the strike. 


Slacks and Coke. 

A very strong market is reported for slacks. Extra 
supplies continue to be sent away for works use, manufacturers 
being apparently desirous of increasing reserve stocks in case 
of any interruption to deliveries from further labour disturbances. 
Stocks at collieries are practically nil. Quotations :—Best 
washed smalls, 7s. to 7s. 6d.; seconds, 6s. 6d. to 7s. Coke is 
in strong request. Supplies are restricted. There is a scarcity 
of coking smalls. Best washed beehive furnace coke is now 
quoted 15s. to 16s. per ton at the ovens. 


House Coal. 

Collieries are holding out for 2s. 6d. per ton advance 
for renewal of house coal contracts. Merchants think this ix 
more than the conditions warrant. But serious negotiations 
have scarcely commenced yet. In the meantime orders at 
collieries are by no means pressing, although current open market 
prices are a shade below what is demanded for contract sales. 
For the most part values are steady, but some collieries which 
hold large stocks are inclined to offer spot lots at special prices. 
Silkstone coal is quoted IIs. to 12s., and best Barnsley softs 
at about the same price. 


The Lighter Trades. 

Cutlery makers report that the home trade is still 
rather depressed, having failed to recover from the effects of 
the coal strike. The same is true of silver and electro-plate. 
A further check to business has been the labour trouble on the 
Thames, the shipping demand for plate, cutlery, tool steel, 
tools, &c., being practically suspended. Table-blade grinders 
have put forward a demand for an increase in their rates of 
remuneration, averaging 12} per cent. upwards. The cutlery 
trade has been advised of a further advance of 25 per cent. 
on the prices of pearl scales and handles, this being the third 
advance in twelve months. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THE pig iron market has been influenced favourably 
by the sanguine reports from abroad and by the improvement 
in the markets for other metals, particularly copper and tin. 
Demand is increasing, and prices are firmer than for a long time, 
while there is certainly more animation in the warrant market, 
with the prices of Cleveland warrants fluctuating in the neigh- 
bourhood of 54s. Speculators have been operating more freely 
during the last fortnight, notwithstanding the holidays. Con- 
sumers are likewise more disposed to buy pig iron for forward 
delivery, because there seems to be no likelihood of prices being 
easier this year, and there is good reason to believe Cleveland 
pig iron will continue to improve in value during the first half 
of next year if too many furnaces are not put in blast. At 

resent there are not too many furnaces producing ordinary 
Cleveland pig iron; on the contrary, there is less being made 
than the market needs, and the public stocks have to be drawn 
upon. Makers have no stocks either of Cleveland or hematite 
pig iron, and shipments would be better if there were more iron 
forthcoming. As much as 54s. Id. cash was being paid for 
Cleveland warrants on Wednesday, and No. 3 Cleveland G.M.B. 
pig iron was firm at 54s. 6d. per ton for prompt f.o.b. delivery, 
with 59s. 6d. for No. 1, 54s. for Nos. 4 foundry and 4 forge, 
and 53s. 9d. for mottled and white. Makers want a premium 
of 3d. per ton per month for forward deliveries, in addition to the 
prompt rates. 


Hematite Pig Iron. 

The prospects of the steel industry are so good that a 
large business has sprung up in East Coast hematite pig iron, 
and as the consumption is likely to be large for months to come, 
the ironmasters have relighted additional furnaces to produce 
hematite iron, so that the output for the remainder of this year 
will certainly be larger than it has ever been before. Before the 
miners’ strike commenced, at the beginning of March, there 
were 78 furnaces in operation in the. North-East of England ; 
now there are 83, or 5 more than three months ago, and these 
extra furnaces which have been blown in during the last few days 
are producing other than ordinary Cleveland pig iron, for four 
will turn out hematite and one ferro. There is a larger business 
in spiegel and ferro than has ever been known. Consumers in 
the United States have called for more spiegel than usual, 
and several large cargoes have recently been shipped from the 
Tees to Baltimore, while vessels have already been chartered 
for further supplies. At present the make of spiegel and ferro 
in this district is at the rate of about 130,000 tons per annum. 
The improvement in hematite iron is further emphasised by 
the fact that speculators are directing their attention more fully 
to operations in West Coast hematite iron warrants, and buyers 
this week have given as much as 70s. 9d. per ton cash, while 
sellers have put up their quotation to 71s. ‘They cannot operate 
in East Coast hematite warrants because there have been none 
of these since 1906. The price of mixed numbers of East Coast 
hematite pig iron is strong at 71s. per ton for early f.o.b. delivery, 
and 72s. 6d. for delivery over the next half-year. Consumers 
in many cases are desirous of arranging for deliveries of hematite 
pig iron in 1913, but producers are reluctant to commit them- 
selves so far ahead in the face of a rising market. 


Iron-making Materials. 

The quotations for foreign iron ore are maintained. 
Rubio ore for early delivery at Middlesbrough is still nominally 
at 21s. 6d. per ton, and no transactions are recorded. Sellers 
quote 22s. 6d. per ton for delivery in 1913, but no business 
has been done at that figure to fix it. Most makers of hematite 
pig iron have heavy stocks of foreign iron ore at their works, these 
having accumulated when the furnaces were damped down 
during and after the miners’ strike. Makers have no desire 
to buy when they have so much ore in stock, especially when 
the ore merchants want so much more for forward than for 
prompt delivery. Furnace coke is still in short supply, as a 
good many of the ovens are working badly. The coke manu- 
facturers quote from 18s. 6d. to 19s. 6d. per ton for early de- 
liveries at Middlesbrough of furnace coke. The makers of pig 
iron consider that relatively to the price of Cleveland pig iron 
that of coke is too high, and consider that it should be obtainable 
at 17s. 6d. to 18s. per ton delivered at Middlesbrough furnaces. 


Realised Price of Cleveland Pig Iron. 
The official accountants after an examination of the 
manufacturers’ books have reported to the Board of Conciliation 
and Arbitration for the Manufactured Iron Trade of the North 
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of England that the average net price realised by producers in the 
district for the manufactured iron delivered during March-April, 
1912, was £6 7s. 6.25d. per ton, or 4.98d. per ton less than was 
reported for the previous two months, a result which was rather 
disappointing and unexpected when the quoted prices have 
improved. The wages of the finished ironworkers in the North- 
East of England, which are regulated by sliding scale, will remain 
the same for June and July as they have been for April and May, 
but if the realised price had come out just a farthing less than 
was reported the men’s wages would have been reduced 2} per 
cent. The rate for puddling is now 8s. 6d. per ton. The deli- 
veries of finished iron during the two months ended April 30th 
were not half the usual quantity, but this was due to the miners’ 
strike, which stopped the finished ironworks altogether for five 
and in some cases six weeks during the two months. 


£5 lls. 5.74d. per ton (increase on previous two months, 
6s. 6.58d.): for iron plates, £6 5s. 8. 74d. (increase, 2s. 11.73d.) ; 
iron bars, £6 7s. 3.85d. (decrease, Is. 0.3d.); and iron angles, 
£6 18s. 10.9d. (decrease, 1s. 0.49d.). 


Manufactured Iron and Steel. 

Unprecedented activity is reported at the finished iron 
and steel works—in fact, so pressing are the orders that at some 
of the leading establishments the usual Whitsun holidays were 
not observed. The demand exceeds the power of supply, and 
manufacturers could in some instances realise more than the 
Association prices if they could undertake the orders. They are 
realising more in some districts where the order books admit of 
their accepting the contracts offered. Unfortunately, in the 
North of England the manufacturers are so full of work that they 
cannot give early execution to further orders, though these are 
offered at tempting prices. Steel ship plates are at £7 15s. iron 
ship plates at £7 5s., steel ship angles at £7 7s. 6d., iron ship 
angles at £7 15s., common iron bars at £7 15s., basic steel bars at 
£7 5s., Siemens steel bars at £8, iron ship rivets at £8 10s., pack- 
ing iron and steel at £6, steel hoops at £7 5s., steel strip 
at £7 2s, 6d., steel joists at £6 17s. 6d., all less 24 per cent. f.o.t. 
Galvanised and corrugated steel sheets are at £12 5s., less 4 per 
cent. f.o.b. for 24 gauge. Heavy steel railsare firm at £6 2s. 6d. 
per ton net f.o.b. The directors of Palmer’s Shipbuilding and 
lron Company have received the consent of their shareholders 
and debenture holders to their project of purchasing the ship- 
yard, graving dock, and workshops at Hebburn-on-Tyne now 
owned by Robert Stephenson and Co., Limited, but leased to the 
Palmer Company, with the option of purchase. 


The Coal Trade. 

The coal trade is quiet and weak, and the holiday will 
rather strengthen the market, as it has limited the quantity of 
coal offered. Among second-hands there is great pressure to 
sell, the rapid drop in prices having rather frightened holders. 
Consumers can now procure fuel at almost as low prices as were 
ruling before to the miners’ strike. The higher prices that ruled 
in the first quarter of the year have benefited not only the colliery 
owners but also the miners. The Durham Coal Trade Concilia- 
tion Board gave the miners 3} per cent advancea fortnight ago, and 
now the Northumberland Wages Board has decreed that wages 
shall be advanced to the same extent for the next three months. 
Best gas coal has been this week quoted at about 13s. 6d. per 
ton f.o.b., and best steams are at 13s. f.o.b., while bunkers are 
at lls. 3d. for ordinary, and Ils. 6d. to 12s. for best. Foundry 
coke is quoted at 22s. f.o.b., furnace coke at 18s. 6d. to 19s. 6d., 
and gas coke at 18s. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
Strong Position of Cleveland Warrants. 

THE warrant market has been quieter as regards the 
amount of business done than it was a short time ago, but it 
has in the last few days been developing a good deal of strength, 
which is ascribed to the fact that, notwithstanding the lighting 
up of blast furnaces, stocks continue to decrease, while shipments 
are on a satisfactory scale. The advices from America have 
not been quite so encouraging, but this fact is of less consequence 
in view of the active state of the home trade and the good demand 
for pig iron for export. The pig iron market was closed on 
Whit Monday, and the holidays have no doubt tended to restrict 
the amount of business ; but the market, nevertheless, appears 
to be in a healthy condition. Since last report business has been 
done in Cleveland warrants from 53s. 10d. to 54s. 14d. cash, 
54s. Id. to 54s. 4d. one month, and 54s. 53d. to 54s. 94d. three 
months. While the quantity of Cleveland iron coming into 
Scotland at present is considerably less than at this time last 
year, it is, at the same time, certain that a large consumption 
is proceeding. There have been labour troubles in connection 
with several foundries, but, on the whole, work is actively going 
forward. Whether the present high prices of raw iron will tend 
to arrest the inflow of business remains to be seen. 


Scotch Pig Iron Trade. 

There are seventy-one furnaces in blast in Scotland, 
compared with 84 previous to the miners’ strike. The process 
of relighting the furnaces has been slow, and in the interval 
makers have been getting rid of a good proportion of their stocks, 
and the knowledge of this fact has a strengthening effect on the 
market. The prices of pig iron are again in a number of instances 
6d. per ton higher. Merchants quote Monkland, f.a.s. at Glas- 
gow, No. 1, 63s. 6d.; No. 3, 62s.; Carnbroe, No. 1, 67s.; No. 3, 
63s.; Clyde and Calder, Nos. 1, 70s. 6d.; Nos. 3, 65s. 6d.; 
Gartsherrie, Summerlee, and Langloan, Nos. 1, 7Is.; Nos. 3, 
66s.; Coltness, No. 1, 86s. 6d.; No. 3, 66s.: Eglinton, at Ardros- 
san or Troon, No. 1, 63s. 6d.; No. 3, 62s. 6d.; Glengarnock, 
at Ardrossan, No. 1, 70s.; No. 3, 65s.; Dalmellington, at Ayr, 
No. 1, 64s. 6d.; No. 3, 62s. 6d.; Shotts, at Leith, No. 1, 71s.; 
No. 3, 66s.; Carron, at Grangemouth, No. 3, 67s. per ton. 
The demand on the part of home consumers is generally on a 
moderate scale. In not a few cases where pig iron is being 
employed on contract work purchases were made a considerable 
time ago at prices considerably lower than those now prevailing, 
and users are indisposed to purchase much iron at current 
high rates, on which they, presumably, anticipate that ere long 
there may be some modification. 


Hematite Pig Iron. 

Cumberland hematite sold in Glasgow market a few 
days ago at 70s. 9d. cash, but, while the price is thus tending 
upwards, the amount of the business has not been very large. 
At the same time, there can be no doubt that a very large 
consumption of hematite pig iron is taking place. In Scotland 
the output of this class of iron now amounts to much more than 
one-half of the entire pig iron output, the furnaces producing 
hematite numbering 40, compared with 39 before the miners’ 
strike. The number of furnaces making ordinary and special 


The aver- | 
age net price realised during March-April for iron rails was | 











brands and basic iron is 31, so that there are 9 more furnaces | 


on hematite than on all other kinds of iron together. These 
figures supply some indication of the comparative activity 
that prevails in the hematite trade. The fact that comparatively 
little business is reported at the 75s. per ton now quoted for 
West of Scotland delivery is explained by the large amount 
of iron that is being supplied under contracts arranged a con- 
siderable time ago. 
to keep down quotations of hematite. 


Advance in Steel Prices. 
The Scotch steel makers have at length decided to 
charge an additional 5s, per ton on the prices of steel. Several 


The cheapness of scrap steel also tends | 


| 








weeks have passed since this increase was proposed, but there 
has been until now a want of unanimity on the subject. The 
makers now quote steel angles, £7 10s.; ship plates, £7 17s. 6d.; 
steel bars, £8 5s.; and boiler plates, £8 12s. 6a. per ton, all subject 
to the usual 5 per cent. discount for delivery in Glasgow district. 
Presumably those merchants and shipbuilders who have not 
agreed to be parties to the rebate system will be able to purchase 
steel at 5s. per ton below the advanced rates, but the fact remains 
that steel will now be 5s. per ton higher to all concerned. Rebate 
or no rebate will probably make little practical difference, except 
that those who decline to enter into the rebate arrangement will 
consider themselves free to purchase in the most advantageous 
market. 


Business in Finished Iron and Steel. 

“The makers of malleable iron are very busy, a 
large proportion of their output being under contracts 
fixed a considerable time ago. By the report of the official 
accountant it appears that the prices obtained for finished 
iron at the works in recent months does not entitle the workmen 
to obtain any increase of wages at present. The increase in the 
cost of raw iron, however, now makes it imperative that higher 
quotations should become effective than those under which the 
output was made during the last two or three months. The 
inquiry is reported good both for home and export business. 
The pressure for delivery of steel has been great, especially in 
connection with shipbuilding contracts, but the amount of fresh 
business is reported to be only moderate. Recent advances in 
steel prices will make a very substantial increase in the cost per 
ton of new vessels, and notwithstanding the good prevailing 
freights, it is understood that shipowners are now approaching 
the question of ordering additional vessels with caution. From 
the Far East and the Colonjes inquiries are to hand for a variety 
of iron and steel material. 


The Coal Trade. 

The coal market is in a somewhat irregular state owing 
to the largeness of supplies. Best sorts of house coal and washed 
nuts are in good request, and comparatively steady in price, but 
the figures are scarcely so good as they were a week ago. The 
demand for steam coal is moderate. The f.o.b. quotations at 
Glasgow are: For house coal, 10s. to 10s. 6d.; steam coal, 
10s. 3d. to 1ls.; splint, lls. to 12s.; treble double, and single 
nuts, 10s. 6d. to lls. per ton. In the home department of the 
trade house coal is dull, but there is an active business in sorts 
of coal suitable for manufacturing purposes. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Coal Trade Last Week. 

TRADE is getting stronger, though not yet quite up to 
the mark. More coal has been coming in than can be handled, 
with the inevitable result that pits are sufferers, and complaints 
respecting wagons very much on the increase. Spot coals were 
sold cheaply in several instances, and concessions to buyers were 
numerous, but in view of the Whitsun holidays and the certainty 
that colliers as usual would not increase but rather curtail sup- 
plies, concessions showed a falling off as the week passed. Of 
late manifest improvement has begun to set in with the placing of 
inquiries. Several substantial contracts are probable with 
Russia, France, and Austria. Latest: The colliery holidays 
continued until Wednesday night, so that the steam coal market 
remained practically idle. Best steam coal: Admiralty large, 
17s. 9d. to 18s.; best seconds, 17s. to 17s. 6d.; seconds, I6s. 6d. 
to 17s.; ordinaries, 16s. to 16s. 6d.; best drys, 17s. to 17s. 6d.; 
ordinary drys, 14s. 9d. to 15s. 3d.; best bunker smalls, 10s. to 
10s. 6d.; best ordinaries, 9s. 3d. to 9s. 9d.; cargo smalls, 8s. to 
8s. 9d.; superiors, 7s. to 7s. 9d.; washed smalls, 9s. 9d. to 10s. 3d.; 
best Monmouthshire black vein, 15s. 9d. to 16s.; ordinary 
Western, lds. 3d. to 15s. 6d.; best Eastern Valleys, 14s. 6d. to 
15s.; seconds, 14s. to 14s. 6d. Bituminous coal: Best house- 
holds, 19s. to 20s.; good households, 17s. 6d. to 18s. 6d.; No. 3 
Rhondda, large, 16s to 1fs. 6d; smalls, 12s. to 12s. 6d.; No. 2 
Rhondda, 13s. 6d. to 14s.; through, lls. 3d. to lls. 9d.; No. 2, 
smalls, 8s. 6d. to 9s. 6d. Patent fuel, 19s. to 20s. Pitwood, 
20s. 9d. to 21s. 


Newport (Mon.). 


It was the subject of a good deal of complaint last week | 


that the conditions of the steam coal market were very unfavour- 
able. The principal cause was stated to be the lack of ready ton- 
nage. In bulk there was not much cause for complaint, as the 
shipments amounted to 84,520 tons foreign and 16,192 coastwise. 
Small coals were not over plentiful. Values steady. House and 
other coal dull. Pitwood irregular. Steam coal: Newport 
black, best, 15s. 6d. to 15s. 9d.; Western Valleys, 15s. to 15s. 3d.; 
Eastern Valleys, 14s. 3d. to 14s. 9d.; other sorts, 13s. 9d. to 14s.; 
best smalls, 9s. to 9s. 6d.; seconds, 8s. to 9s.; inferiors, 7s. to 
8s. Bituminous coal: Best house, 18s. to 18s. 6d.; seconds, 
16s. to 17s. 6d. Patent fuel, 18s. 6d. to 19s. Pitwood, 20s. 6d. 
to 21s. May 28th ’Change was thinly attended, and business 
was practically at a standstill owing to the collieries being 
stopped for the Whitsun holidays. 


Swansea. 

Business has been exceptionally brisk. French com- 
panies have begun to replace orders for coal with British collieries. 
Orders had been sent elsewhere owing to the coal strike. The 
first company is the P.L.M., which has contracted for 
8000 tons Welsh coal to be delivered at Marseilles. Latest 
prices: Anthracite, hand-picked, large, 24s. 6d. to 25s. 6d.; 
hand-picked malting, seconds, 21s. to 22s. 6d.; Swansea Valley 
large, big vein, 15s. 9d. to 17s. 3d.; red vein, 12s. 6d. to 
15s. 6d.; machine-made cobbles, 22s. to 25s.; nut, French, 
23s. to 26s.; German nuts, 23s. to 26s. 6d.; machine-made 
beans, 22s. 6d. to 25s.; machine-made peas, 14s. 6d. to 16s. 3d.; 
rubbly culm, 8s. 3d. to 9s.; duff, 3s. 9d. to 4s. 3d. Steam coal: 
Best large, 19s. to 20s.; seconds, 16s. 9d. to 17s. 6d.; ordinary 
large, 14s. 9d. to 15s. 9d.; through, 10s. 6d. to 11s. 6d.; small, 
according to quality, 9s. 3d. to 10s. 3d. Bituminous: No. 3, 
17s. to 18s.; small, 12s. to 13s. 6d. Patent fuel, 18s. to 20s. 


Iron and Steel. 

Good business was recorded for the whole of last 
week. The blast furnaces at Dowlais were quite up to their 
normal conditions, and the quantity of metal turned out was 
very large. The Bessemer and Goat Mills made a large amount 
of rails, sole-plates, curves and general colliery rails, with fish- 
plates. Metal Exchange quotations as follow :—Hematite, 
mixed numbers 70s. 9d. cash, 71s. one month ; Scotch, 59s. 103d. 
cash, 60s. 14d. one month ; Welsh hematite, 77s. 6d. per ton dd.; 
East Coast, 76s. 6d. to 77s. dd.: West Coast hematite, 78s. 6d. 
c.i.f.; Siemens steel bars, £5 12s. 6d. to £5 15s. per ton; Bes- 
semer, £5 5s. to £5 12s. 6d. per ton. Other quotations :—Block 
tin, £214 cash, £204 three months ; copper, £74 16s. 3d. cash, 
£75 5s. three months; lead, English £16 18s. 9d.; Spanish, 
£16 8s. 9d.; spelter, £25 15s. per ton; silver, 2s. 44d. per oz.; 
Rubio, 20s. to 20s. 6d.; seconds, 18s. 6d. to 19s. 


Tin-plates. , 
Quotations: Ordinary sheets, 14s. 10}$d, to 165s.; 


C.A. roofing sheets, 30 g., £9 5s. to £9 10s.; finished black plates, 


£11 5s.; galvanised sheets, 24 g., £12 5s. to £12 10s.; big sheets 
for galvanising, 30 g., £9 5s. to £9 10s: 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, May 15th. 


THE pig iron situation is very strong under the heavy pur. 
chasing that has been going on for several weeks past. Souther: 
furnaces during the past seven weeks have sold 250,000 tons ot 
iron, of which the pipe makers took just about one-half. A}; 
pig iron quotations have advanced, but, as most consumers ars 
provided up to July or August, we may look for a little quietnes 
in the market for a few weeks, though prices are not likely {,, 
be adversely affected, because of the general increasing activity. 
The steel rail mills have booked a large number of orders, amony 
which may be mentioned 65,000 tons for the St. Paul, 10,000 tons 
for the Chicago and Eastern Illinois, and various small lots 
for other roads. There are .inquiries pending this week for 
200,000 tons, of which the Wabash wants 20,000 tons, the 
Sea Board Air Line 17,000 tons, the Missouri-Pacific 25,000 tons. 
the Atlantic Coast Line 20,000 tons, the Pere Marquette 14,000 
tons, the Harriman Lines 40,000 tons, and the Chicago, Indian. 
apolis and Louisville 6000 tons. Large orders are pending 
for steel cars, aggregating over 60,000 tons. In consequenc: 
the steel plate mills are well sold up, and capacity is bein 
strained to meet the demand. The supply of coke is rather 
light, and prices rule higher. In bars, shapes, sheet, and other 
products the demand is heavy, and the tone of the market is 
strong. The tin-plate mills are still able to take care of the 
heavy business that is crowding in, and the new capacity 
which has been created since the first of the year is now 
sold up. The coke output last week in the Connellsville district 
was 401,000 tons, and its maximum capacity is 425,000 tons, 
which means scarcity should demand expand a little more. 
Copper is stronger. The April output was 125,000,644 lb.; 
domestic deliveries, 69,513,946 ib; export loadings, 53,252,326 lb., 
total deliveries, 122,766,272 lb.; stock on hands May Ist, 
65,066,029 Ib. 





New York, May 22nd. 


| Very large orders are now pending for structural steel, 
| largely for railroad station work and for railroad bridgework. 
| The total orders now in hand will foot up closely to 200,000 tons, 
| and may possibly exceed those very large figures. The largest 
| order will be for the construction of the Union Railroad station 
| at Cincinnati, Ohio, which will accommodate all of the various 
| systems of railroads centring at that great commercial point. 
| The Adams Express Company want a large amount of material ; 
| the Pennsylvania Bridge at Pittsburgh will take 2750 tons ; 
| the Ontario and Western 1500 tons; the Chesapeake and 
| Ohio coal piers not less than 10,000 tons. Specifications are 
| being hurried in on contract work placed several weeks ago, 

and the mills are finding themselves behind in orders. A large 
| amount of structural building work to be put up in the fourth 
| quarter of the year is now being ordered. Prices are already 
| fractionally advanced, though a great deal of the work now 
pending will go through at the low quotations heretofore pre- 
| vailing. Plates are being advanced 1.00 dol. per ton. During 
| the first half of May the Steel Corporation booked business 
at the rate of 60,000 tons a day, and broke all records in produc - 
tion, the output being at the rate of 17,500,000 tons of ingots and 
13,000,000 tons of finished material a day. The copper market 
is strong and advancing, to-day’s quotations being 16.50 for 
| thirty days for electrolytic. Demand abroad is particularly 
| strong. Copper experts anticipate 17 cents before the end of 
| the month. Such concerns as the Aniconda would earn 50 per 
cent. at 16.50. A heavy export movement is indicated over 
the next two months, and no recession in sight. About 
130,000,000 lb. a month represent maximum capacity of 
the United States. The refinery production capacity is not 
| less than 125,000,000 Ib. 


} 
| 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





| Mr. THomas W. How, M.I. Mech. E., has resigned his posi- 
| tion as financial managing director to the Horsfall Destructor 
| Company, Limited, but will continue his practice as consulting 
| and advisory engineer at 17, Victoria-street, Westminster. 


| THe Sandycroft Foundry Company, Limited, has granted 


to Messrs. Siemens Schuckertwerke, of Berlin, a licence for the 
manufacture of “‘ Sandycroft-Hunt ’’ cascade motors in Germany. 


Owr1ne to the rapid increase in its business in electric lamps 
and supplies, the British Westinghouse Electric and Manu- 
facturing Company, Limited, has taken larger and more com- 
modious offices at 179, Wardour-street (off Oxford-street), 
London, W., to which address all communications in connection 
with its London supply business should in future be addressed. 





Royat METEOROLOGICAL Soctety.—A provincial meeting of 
this society was held on the invitation of the Mayor and Corpora- 
| tion at Southport, on Monday, the 13th instant. After assem- 

bling at the Town Hall in the morning the Fellows were driven 
along the Promenade, the Marine Drive, and some of the principal 
streets to the Anemograph Station at Marshside, where they 
saw the pressure tube anemometers and the anemoscope at work. 
| The exposure of these instruments is very open, as the district 
| is an extensive reclaimed marsh adjoining the beach. In the 
| afternoon a visit was paid to the Fernley Observatory in Hesketh 
Park to see the large collection of self-recording and other instru- 
ments which are in use at this observatory. At the same time a 
demonstration was given of the method of filling and sending up 
a ballon-sonde with meteorograph attached for ascertaining 
the temperature in the upper atmosphere. Observations of the 
track of the balloon were made by means of a theodolite. Re- 
markably clear records were obtained from them. A meeting 
of the society was then held in the Science and Art School, 


Dr. H. N. Dickson, president, in the chair. Mr. W. Marriott 
read a paper on the ‘“ Results of Hourly Wind and Rainfall 


Records at Southport, 1902-1911,” which was based upon the 
data supplied by Mr. J. Baxendell, the Borough Meteorologist. 
When the hourly results were grouped according to summer and 
winter seasons a great contrast in the figures is at once apparent. 
A most marked diurnal variation in the direction of the wind is 
shown in the summer, which is due to an extreme local develop- 
ment of those coastal phenomena popularly called ‘land and 
sea breezes,” that is, winds blowing off the land to the sea during 
the night and early morning, and off the sea to the land during 
the late morning and afternoon. The maximum frequency of 
easterly winds occurs about 3 a.m., and of south-easterly ones 
about 5 a.m. Westerly breezes are most frequent from 1 to 
2 p.m., and north-westerly ones from 3 to 4 p.m. Each of the 
two groups of winds is nearly twice as frequent at its hour of 
maximum as at its time of minimum. In winter time there is 
comparatively little diurnal variation in the direction of the 
wind. The hourly values of the amount of rainfall for the year 
show a diurnal variation, the maximum occurring from 4 to 
5 a.m. and the minimum from 10 a.m. to noon. There is also a 
secondary minimum at 9p.m. Mr. J.S. Dines also read a paper 
on “‘ The South-east Trade Wind at St. Helena,” in which he 
showed that observations tend to confirm the hypothesis of a 
long period oscillation in the wind direetion at St. Helena, 
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May 31, 1912 


NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

Most satisfactory accounts are given regarding 
activity in the iron and steel industry ; both raw and finished 
iron continue to show a steady upward tendency. In the semi- 
finished steel trade prices will shortly be regulated. There is 
somo talk of a reduction in the prices of M.5 to M.7.50 p.t., 
while the export bounties are to be abolished. The Prussian- 
He--ian Railway Administration has just signed a new contract 
for «wo years with the Rail Convention at prices M.2 p.t. higher 
tha previously. Increasing activity has caused further 
advances in the quotations for bars, and the general state of 
this branch of business is highly satisfactory Six to eight 
are the terms of delivery asked At a meeting of the 
dealers which took place in Diisseldorf on the 21st inst, 
a pr jongation of the Girder Dealers’ Union was decided upon 
for a further period of five years. The condition of the wire 
trade is gradually improving. At the next meeting of the 
Wire Rod Convention a rise in prices of M.5 to M.7 p.t. is ex- 
pected to be fixed for the third quarter. Both employment 
and demand have slightly increased, and exports also show 
improvement for April when compared with March of this year. 
Prices for iron bars were M.140 to M.143 - last week, as com- 
pared with M.125 to M.132 ae previously ; basic bars, M.117 
to M.122 as compared with M.116 to M.120 p.t. previously. 


week> 
girde 


Iron and Steel in Silesia. 

A lively occupation is reported in all the’ principal 
departinents of the iron and steel industry, while quotations 
move steadily upwards. Figures given a short time ago con- 
cerning the Upper Silesian mining and iron industry show 
the output of iron ore in 1911 to have considerably decreased 
again, being only 150,197 t. (worth M.875,262, or eye day), 
as compared with 233,823 t. (worth M.1,408,277, or M.602 per 
day). Regarding the pig iron industry, 30 blast furnaces 
were in blow last year out of 36 existing ; 4998 men were em- 
ployed, earning M.5,119,426 net annually. The production 
of pig iron was 963,382 t., as compared with 901,366 t. in 1910 
(worth M.60,689,446, or on an average M.63 p t., as compared 
with M.55,898,263, or M.62 p.t.). The general condition »' 
the pig iron market was more favourable last year than in; ne 
two preceding years. At the iron and steel foundries an im- 
proving occupation was also reported last year. The iron 
foundries produced 80,992 t. castings (worth M.11,034,421, 
or on an average M.13,624 per ton), as compared with 74,348 t. 
(worth M.9,991,644) in they ear previously. Output of the 
steel foundries was 19,179 t. (worth M.6,142,827), as compared 
with 16,785 t. (worth M.5,482,527) in 1910. At the rolling mills 
19,688 men were employed in 1911, as compared with 19,111 
n 1910, earning M.21,220,487, as compared with M.19,700,481 
in 1910. Output of basic billets was 340,712 t., as compared 
with 325,667 t. in 1910; the same from Siemens-Martin furnaces, 
877,565 t., as compared with 716,133 t. in 1910; raw rails, 
85,834 t., as compared with 97,385 t.; finished articles, 806,617 t., 
as compared with 793,030 t.; railway material, 130,484 t., 
as compared with 126,011 t.; heavy plates, 119,172 t., as com- 
pared with 121,526 t.; sheets, 104,713 t., as compared 
with 98,094 t. in 1910. Value of output of the rolling 
mills was M. 114,134,873, as compared with M.104,315,872 in 
1910. Employment has been satisfactory, but minimum quota- 
tions prevailed throughout last year, the increasing output 
of the West German works and the large supplies they throw on 
the market preventing quotations from improving. 


From the German Coal Market. 

Nothing of special interest can be reported in connec- 
tion with the coal and coke industry in the Ruhr district and 
in Upper Silesia. The consumption in engine fuel remains 
active, as before, while the business in house coal has lost a 
good deal of its former briskness, stores being now well filled. 
In coke a falling off in demand is noticeable, while a good busi- 
ness is done in briquettes. Shipments of coal from the Ruhr 
harbours to Belgium and Holland have developed most satis- 
factorily, and Rhenish -Westphalian coal has regained all the 
markets that had for a time been supplied with coal from other 
districts. The State Railway Administration is shortly going 
to place further requirements of 488,700 t. locomotive coal for 
1913. 


Austria-Hungary. 

The increase in business on the Austro-Hungarian 
iron and steel market has been a surprise to many, for, as a rule, 
only exceptional requirements for the Government railways 
and the Marine Department have brought about a rapid improve- 
ment ; but this time the increasing activity is merely due to a 
steadily rising demand for raw and for finished iron. Crude iron 
has already become pretty scarce, and large lots have to be 
imported, which is quite an uncommon occurrence. The ten- 
dency of the coal trade, particularly of that in the Ostrau- 
Karwin district, is steadily improving, and a rise of 30 to 40 
heller p.t. has already taken place in consequence of the increas- 
ing consumption. 


The Belgian Iron Industry. 

Inland and foreign demand are exceptionally brisk, 
and the general tone of the «iron and steel trade is strong and 
rising. The prolongation of the Steel Convention has been 
most favourable for the development of the iron business, 
and the fact that inquiries for the first quarter of 1913 have 
already come in shows that confidence is increasing. Pig iron 
is getting scarcer every week, and rates are advancing 
pretty quickly. Basic stands at 72f. p.t., manganese sorts 
realising 74f. to 75f. p.t. There has been a most animated 
feeling generally in semi-finished steel ; bars and girders sell 
briskly, and so do light section rails. Quite a vigorous business 
is being done in plates, and prices therefore are moving upwards. 
Heavy sorts of steel plates for export stand at £6 13s. to £6 15s. 
p.t.; fin. sorts, £6 18s. to £7 p.t.; and 4 in. sorts, £7 4s. to £7 6s. 
p-t. The business in steel bars is in a most favourable conditon, 
production being rather lower than demand. Basic bars are 
readily bought at £5 16s. p.t.; some mills even ask up to £5 18s. 
p.t., but this is an exception, and consumers are reluctant to 
pay that price. Inland quotations are :—150f. to 155f. p.t. 
for basic bars, 155f. to 160f. p.t. for iron bars, 170f. to 1765f. p.t. 
for steel plates, and 180f. to 190f. p.t. for hoops. Animated 
occupation is reported to prevail at the machine and engineering 
shops. Engine fuel is in strong demand, and prices are, with 
few exceptions, stiffly maintained. For coke also a risin 
inquiry is felt, while house coal and some sorts of small co 
show a weakness in demand and in price. 








LAUNCHES AND TRIAL TRIPS. 





OckLEy, steel screw steamer; built by the Northumberland 
Shipbuilding Company, Limited; . to the order of Messrs. 
Houlder, Middleton and Co., Limited, of London ; dimensions, 
390ft., 49ft. by 29ft. 4in.; to carry 7700 tons; engines, 265in., 
4lin. and 69in. by 48in. stroke, pressure 180 Ib. per square inch, 
constructed by Richardsons, Westgarth and Co., Limited ; 
on trial trip a speed of 11} knots was obtained ; trial trip, 
May 7th. 

_NorManrTon, steel screw ; built by Sir Raylton Dixon and Co., 
Limited, Middlesbrough ; to the order of the Denaby and Cadeby 
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Main Collieries, Limited, of London; dimensions, 372ft., 52ft. 
by 26ft. 5in.; to carry 7100 tons; engines, triple-expansion, 
25in., 40in., and 67in. by 45in. stroke, pressure 180 lb. per square 
inch; constructed by George Clark, Limited, Sunderland ; 
trial trip, May 14th. 

NEFELI, steamship ; built by Wm. Doxford and Sons, Limited ; 
to the order of A. A. Embiricos and Go., London; dimensions, 
382ft., 51ft. by 23}ft.; to carry 7000 tons; engines constructed 
by builders ; launch, May 15th. 

New Lonponer, steel screw passenger and cargo steamer 3 
built by Irvine’s Shipbuilding and Dry Docks Company, Limited: 
to the order of the Tyne-Tees Shipping Company, Limited ; 
dimensions, 275ft., 35ft. by 16}ft.; engines, triple-expansion, 
22hin., 37in. and Glin. by 42in. stroke, pressure 180 Jb. per 
square inch ; constructed by Richardsons, Westgarth and Co., 
Limited ; launch, May 16th. 

FIsHPOOL, steel screw steamer; built by Ropner and Sons, 
Limited, Stockton-on-Tees ; to the order of R. Ropner and Co., 
West Hartlepool ; dimensions, 392ft. long ; to carry 8083 tons ; 
engines, triple-expansion, 2450 indicated horse-power ; 11 knots 
speed obtained on trial trip ; trial trip, May 18th. 

LuisE Hoon, steel screw steamer; built by Craig, Taylor 
and Co., Limited ; to the order of Mr. H. C. Horn, of Schleswig ; 
dimensions, 374ft., 50ft. by 3lft. 4in.; engines, 25in., 4lin. and 
68in. by 45in. stroke, pressure 180 lb. per square inch ; con- 
structed by Richardsons, Westgarth and Co., Limited; 12} 
knots was maintained on trial trip ; trial trip, May 18th. 

FRELAND, steamship; built by the Northumberland Ship- 
building Company, Limited, Howden-on-Tyne; to the order 
of the Noreuro Traders, Limited, of London; dimensions, 
370ft., 51ft. by 28}ft.; engines, triple-expansion, 25in., 4lin. 
and 69in. by 48in. stroke, pressure 180]b. per square inch ; 
constructed by Richardsons, Westgarth and Co., Limited ; 
she obtained a speed of 114 knots over the measured mile ; 
trial trip, May 18th. 

HARDEN, steel screw steamer; built by Wm. Gray and Co.> 
Limited ; to the order of Harrison, Tidswell and Co., of London ; 
dimensions, 255}ft., 364ft. by 19ft. 10in.; to carry coal ; engines, 
triple-expansion, 19in., 304in. and 5lin. by 36in. stroke, pressure 
180 Ib. per square inch ; constructed by Central Marine Engine 
Works; 10} knots was obtained under unfavourable weather 
conditions ; trial trip, May 21st. 

San Dounstano, oil-carrying steamer ; built by Swan, Hunter 
and Wigham Richardson, Limited ; to the order of the Eagle 
Oil Transport Company, Limited, of London, for Mexican oil 
trade; dimensions, 420ft. by 54}ft.; to carry 9000 tons; 
engines, triple-expansion, constructed by builders; launch, 
May 2lst. 

BENEFACTOR, steel screw steamer; built by D. and W. 
Henderson and Co., Limited, Partick, Glasgow ; to the order 
of T. and J. Harrison, of Liverpool ; dimensions, 410ft., 52ft. by 
37ft. 7in.; engines, triple-expansion, 24}in., 42}in. and 72in. 
by 54in. stroke, pressure 215lb. per square inch; launch, 
recently. 

Brack Heap, steel screw steamer; built by Irvine’s Ship- 
building and Dry Docks Company, Limited, West Hartlepool ; 
to the order of the Ulster Steamship Company, Limited, for 
their Baltic trade; dimensions, 279ft., 40ft. 2in. by 20}ft.; 
to carry cargo; engines, triple-expansion, pressure 180 Ib. per 
square inch; constructed by Richardsons, Westgarth and Co., 
Limited ; launch, recently. 

CoMANCHEE, steel screw petroleum steamer; built by Sir 
W. G. Armstrong, Whitworth and Co., Limited; to the order 
of Anglo-American Oil Company, Limited, London ; dimensions, 
408ft., 51}#ft. by 30}{t.; to carry 7500 tons ; engines, quadruple- 
expansion, 23in., 32}in., 47in. and 68in. by 42in. stroke, pressure 
220 Ib. per square inch ; constructed by North-Eastern Marine 
Engineering Company, Limited ; launch, recently. 

DreEapFuL, steel screw tug; built by James Pollock, Sons 
and Co., Limited, London; to the order of Canadian clients ; 
dimensions, 1265ft., 25ft. by 13ft.; engines, triple-expansion, 
pressure 180lb. per square inch; 11 knots was obtained on 
trial trip ; trial trip, recently. 

Drnorau, single-deck steamer ; built by Wm. Doxford and 
Sons, Limited; to the order of M. W. Martinolich and Co., 
of Lussinpiccolo ; dimensions, 380ft., 52ft. by 27}ft.; to carry 
8000 tons ; a mean speed of 12} knots was obtained ; trial trip, 
recently. 

Firzroy, steamer; built by Napier and Miller, Limited, 
Glasgow ; to the order of James Pollock, Sons and Co., Limited, 
for Sydney clients; dimensions, 170ft. by 30ft.; to carry 
340 tons on 9ft. draught; engines, triple-expansion direct 
surface-condensing driving three-blade propeller, pressure 
180 lb. per square inch; trial trip, recently. 

Kart Scuroers, steel screw steamer; built by Sir Raylton 
Dixon and Co., Limited, Middlesbrough ; to the order of Mr. 
Karl Schroers, of Rotterdam; dimensions, 286ft., 41ft. by 
20}ft.; to carry 3300 tons; engines, triple-expansion, 20}in., 
33in. and 54in. by 36in. stroke, pressure 180 lb. per square inch ; 
constructed by Richardsons, Westgarth and Co., Limited ; trial 
trip, recently. 

Lynton GRANGE, cargo steamer; built by Northumberland 
Shipbuilding Company, Limited; to the order of Houlder 


Line; dimensions, 390ft., 49ft. by 29ft.; to carry 7500 tons ; 4 


engines, 25in., 4lin. and 69in. by 48in. stroke, pressure 180 lb. 
per square inch; constructed by Richardsons, Westgarth and 
Co., Limited ; launch, recently. 

Moror launch; built by the Ailsa Craig Motor Company, 
Limited, of Chiswick, W.; to the order of the Soudan Govern- 
ment Medical Service; dimensions, 30ft., 8ft. by 3ft. llin.; 
engines, four-cylinder petrol motor of 35 horse-power, con- 
structed by builders. 

'UEEN Loviss, steel screw steamer ; built by Northumber- 
land Shipbuilding Company, Limited, Howden-on-Tyne; to 
the order of Messrs. Thomas Dunlop and Sons, Glasgow ; dimen- 
sions, 415ft., 53ft. lin. by 29ft. 9in.; engines, 26in., 42in. and 
72in. by 48in. stroke, pressure 180 lb. per square inch; con- 
structed by North-Eastern Marine Engineering Company, 
Limited, Wallsend-on-Tyne ; a speed of 12 knots was obtained ; 
trial trip, recently. 

RANELLA, oil tank steamer; built by Swan, Hunter and 
Wigham Richardson, Limited, Wallsend-on-Tyne ; to the order 
of the Anglo-Saxon Petroleum Company, Limited, of London ; 
dimensions, 418ft., 51}ft. by 31ft.; to carry 7700 tons deadweight ; 
engines constructed by Wallsend Slipway and Engineering 
Company, Limited ; launch, recently. 

SHWEDAGON, petroleum tank steel screw steamer; built 
by Sir W. G. Armstrong, Whitworth and Co., Limited; to the 
order of Steel Brothers and Co., Limited, London, on behalf 
of the Indo-Burmah Petroleum Company, Limited, Rangoon ; 
dimensions, 312ft., 44ft. by 31ft.; to carry 4600 tons; engines, 
triple-expansion, 19in., 3lin. and 5lin. by 36in. stroke, pressure 
180 Ib. per square inch ; constructed by Wallsend Slipway and 
Engineering Company, Limited; Isherwood system has been 
used in building this vessel ; trial trip, recently. 

SranpisH Hatt, single-deck steamer ; built by Wm. Doxford 
and Sons, Limited; to the order of Standish Hall Steam- 
ship Company, Limited, Cardiff; dimensions, 360}ft., 50}ft. 
by 28ft.; to carry 7200 tons; engines constructed by builders ; 
12 knots obtained on trial; trial trip, recently. 

TwIN-SCREW steel steamer; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of Great Western 
Railway ; dimensions, 275ft. by 38ft.; to carry cargo, cattle 
and some passengers; engines, quadruple-expansion; con- 
structed by builders; 17} knots mean et on trial trip ; 
for Fishguard and Waterford service; trial trip, recently. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 
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the Patent-ofice of oppesition to the grant of the Patent. 
STEAM GENERATORS. 
26,046. November 21st, 1911.—Apparatus ror UTILISING 


Moror Exuaust GasEs FOR GENERATING Steam, A. 
Stradtmann, Hafenstrasse 1, Celle, Germany. 

A branch A from the motor exhaust pipe B ends within a 

chamber C in the boiler. After the gases have expanded in this 


N° 26,046 














chamber they escape by way of the horizontal tubes shown to 
the atmosphere. D is a by-pass for conducting off all or a portion 
of the exhaust gases without passing them through the boiler. 
—May 8th, 1912. 


INTERNAL COMBUSTION ENGINES. 


27,071. December 4th, 1911.—A MECHANISM FOR BALANCING 
SINGLE-CYLINDER EnaIngEs, W. E. Lilly, 39, Trinity College, 
Dublin. , 

From the bearing A a bob weight B is supended. This bob 
weight has a slot C at its centre, and in this there works a roller 

crank pin D formed on the engine crank shaft. By placing a 





N° 27,071 




















suitable balance weight on the bob weight opposite the crank 
the unbalanced forces due to the harmonic motion of the piston 
are balanced by the harmonic vibration of the bob weight and 
its attached mass.—May 8th, 1912. 


TRAMWAYS AND RAILWAYS. 


13,428. July 24th, 1911—RENEWABLE TREAD FOR TRAMWAY 
Ratts, W. E. Curran, 42, Taff-embankment, Cardiff. 
The removable tread A is formed with a dovetail sectional 
flange which fits into an undercut recess formed in the base of 
the rail. Horizontal countersunk bolts B unite the tread to 


N° 13,428 








the base ;~ holes C“are provided in the lip of the rail for their 
insertion. ; The treads may be case-hardened and of shorter 
length than the rail pieces, so that the joints of the rails may 
be overlapped by the tread portions, as shown in the plan.— 
May 8th, 1912. 


15,597. December 23rd, 1911.—ImMPROVEMENTS IN OR RELATING 
To THE Contact ConpucTors oF EtrEctrric TRACTION 
Systems, William Du Bois Dudell, of 56, Victoria-street, 
Westminster, and Gerald William Partridge, of 25a, 
Cockspur-street, Westminster, S.W. 

Under certain circumst it is 





y for the trolley 
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bow to pass from a section of the contact wire which is alive 
to a section which is dead. In passing from the live to the dead 
section, should the driver omit to turn off the current, there is 
a risk of an are forming at the junction between the live and the 
dead sections, so making alive the section which should be dead ; 
which, besides causing the burning of the conductors by the 
are, may cause damage to life and property through the section 
which should be dead becoming alive, or it may produce a short 
circuit. The object of this invention is to provide a means 
of getting over the above-mentioned difficulty, by taking advan- 
tage of the well-known property of the electric are, namely, 


that it is impossible to maintain an electric are with less than | 
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a certain number of volts. The exact number depends on the 
electrodes, their distance apart, and the nature of the current. 
A number of short conducting pieces are insulated from one 
another and spaced at short distances apart, so that the trolley, 
bow or shoe, slides over these conducting pieces in passing 
from the live to the dead section. ' If the current is not inter- 
rupted in the vehicle, the trolley, bow or shoe, in passing from 
the live section along the conducting pieces, produces a number 
of ares between these conducting pieces. As the trolley or bow 
travels along the conducting pieces, the number of ares in series 
ix increased until the number is such that the ares extinguish 


themselves owing to there not being sufficient voltage available | 


to maintain each are.— May 8th, 1912. 

2330. January 29th, 1912.—DirrERENTIAL RaiLway AXLEs, 

R. Seabrook, St. George Mansions, corner St. George 
and Harbord streets, Toronto, Canada. 

The axle is made in two parts A and B, which are secured 
together by a coupling device comprising two telescope sleeves 
(‘D. The sleeve C is hydraulically pressed on to the part A. 
I. is a retaining ring forced and riveted on to the end of the part 


N° 2330 





ance into the exciter circuit. The object is to give control 


over the time occupied in changing the motor circuit relation- 
















O P and engages segments M N, and in so doing cut the resist- 
ships. This is important because if the change were made too 
| NO 11,100 
Exciter Control Switch 
| =>- Main Motor ~, i 
= - Interloched Handles ne | 
—_—= 73 oil : { for Operating — 
| M Switches } 7 
} j 5 
| F ; my 
| 7 $2 
| \ j ‘ 34 
| oe i tic - 
I» 
| 
| }¢s 
ss 
Se 
nS 
leg 
| 
Le 
BS >) es 
Ole 
Exciter 


rapidly sparking would occur at the controller contacts, not 
withstanding that the exciter circuit had been interrupted. 
On the other hand, any delay in performing the operations 
is injurious in many ways, and delays the navigation of the 
vessel.— May 8th, 1912. 


MINES AND METALS. 


29,126. December 27th, 1911.—Exectrric Furnace, Alois 
Helfenstein, of 4, Pokoringasse, Vienna, Austria. 
This invention relates to multiple hearth furnaces. The 


improvement consists in the introduction between the hearths 
of supporting parts for the purpose of supporting the roof of 
the furnace, so that, for example, supports situated between 


| two electrodes of different polarity mutually support the roof 
| of the furnace and if necessary the charging receptacle. 
| supports may be replaced by arches or by partitions extending 


These 


to the bottom. Finally, the supports of each shaft may be 


| doubled with spdé@e between them so that notwithstanding the 


B, and F is a seat forced into the mouth of the sleeve C. Rings 
(; G of soft metal are either cast or forced into suitable recesses 
in the interior of the sleeve D, and through these rings the part B 
of the axle is pressed so as to form a tight engagement. Lubri- 
vation holes are bored in the seat F and in the end of the sleeve D. 
Kase of manufacture, assembly and alignment are claimed for 
the design.— May 8th, 1912. 


ELECTRICAL APPARATUS. 


7467. Mareh 27th, 1912.—AN ImprRoOvED RECcTIFIER FOR 
HIGH-TENSION ALTERNATING CURRENTs, Siemens and 


Halske Aktien Gesellschaft, of 3, Askanischer Platz, Berlin. | 


The steel spindle A of the rectifier is coupled to a motor, 
driven in synchronism witlrthe alternating current to be rectified, 
and carries two sets of crossed arms Band C. The ends of these 
are connected by are-shaped conductors. Conductors PQ 
parallel to the spindle connect the similarly situated arcs ZW 
and Z! W! respectively. The four fixed contacts at each end 
of the spindle are arranged either to come into contact with the 
moving are-shaped conductors, as they revolve or are separated 
from them by very short spark gaps, so that in either case the 
current easily passes. The fixed contacts at one end of the 











rectifier are connected in pairs to either pole of the alternating 
current source and the fixed contacts at the other end are con- 
nected to the device using the alternating current and are | 
displaced by 90 deg. relatively to the first set. The current 
source is represented by the secondary winding of a transformer 
T, to which the contacts L M and N O are connected in pairs. | 
The device through which the rectified current flows is shown 

as a Rontgen ray tube R, which is connected to the fixed con- | 
tacts STU V. The connections in the right-hand diagram | 
are drawn to correspond with the position shown in the left- 
hand diagram. The firm line arrows indicate the path of the 
current at that time, while the broken line arrows show the 
same after the arms attached to the spindle have rotated through 
90 deg. from the first position.—May 8th, 1912. 


SHIPS AND BOATS. | 


11,100. May 8th, 1911.—ImMPROVEMENTS RELATING TO POWER 
INSTALLATIONS FOR THE PROPULSION OF MARINE VESSELS 
AND FOR OTHER PURPOSES, Henry Alexander Mavor and 
Mavor and Coulson, Limited, both of 47, Broad-street, 
Mile End, Glasgow. | 

When the switch arm H is in the “on” position, as shown, | 
the arm A of the exciter control switch, provided with a brush 
not shown but adapted to bridge the segments M N will have 
been driven clockwise by the motor G to the position shown, | 
where it will have cut out all the resistance from the exciter 
field circuit and become engaged with segments O P. When, 
therefore, the switch arm H is next moved to the “‘ off ” position, 
the circuit of the motor G will be completed by way of the 

segments O P and another brush not shown on the arm K, 





thus causing the latter to be moved until it leaves the segments | as shown in the section. 


multiplicity of the hearths, two separate gas elimination cham- 
bers are formed which are not bounded off from the other hearths 
by any mutual supporting element. According to the form 
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illustrated in the upper drawing, the water-cooled supports T 
are arranged along the opening between the different hearths 
as single supporting elements for the furnace roof D, the adjacent 
gas elimination chambers being united as shown at K. In 
the middle drawing brickwork arches G or supports T filled with 
water are arranged, which together with the supports T, support 
the furnace roof and, if necessary, can bring about a separation 
of the adjoining gas elimination chambers. The lower drawing 
illustrates a form of construction in which partitions S extend- 
ing to the bottom are provided between the hearths, and con- 
stitute supporting elements likewise with the supports T, as 
shown in the two other engravings, producing, moreover, a 


| separation of the hearths, and therefore of the gas elimination 
| chambers also. 


A fourth modification is described.— May 8th, 


1912. 


MACHINE TOOLS AND SHOP APPLIANCES. 
15,137.—June 28th, I911.--MacHinges ror CurrinG METAL 

BY SmootH Dises Roratine at HicH SPEEDS, Mars- 

Werke A.G., 40, Sigmundstrasse, Niirnberg, Germany. 
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The disc A is of ordinary sheet iron, its edge being thickened 
The material to be cut is laid on the 


table B, and advaneed towards the disc, the best circumferent ial 
speed of which is about 3200ft. per second. The friction 
produced generates heat sufficient to make the metal beiny 
cut glow, so that it is partly consumed and partly pushed aside 
by the advancing disc. The section of the disc is such as to 
permit of its being continuously air-cooled, so that it neit!«r 
sweats itself into the work nor beads over at the edge. -~May sth 
1912. : 


MISCELLANEOUS. 


20,076. September 9th, 1911.—Composrtions ror Haste \;; 
THE SETTING OF CEMENTS AND FOR WATERPROOFING TH» \ 

Dr. J. H. Schallenberg, 27, Duffesbach, Cologne, Germany, 

| A mixture is formed consisting of 90 parts by weight ut 
| sodium bicarbonate, 10 parts of potassium bicarbonate aj 
z parts of barium chloride. This composition in then adde«| 
| in the proportion of 3 to 10 per cent. to mortar composed «| 
| sand and Portland cement. A 3 per cent. addition causes tj. 
| waterproofing action to commence, and on increasing the )« 
centage the setting of the mortar is hastened.— May 8th, 191. 


SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


1,020,686. GOVERNING MECHANISM FOR TURBINES, L. Cul), 
Charlottenburg, Germany, assignor to General Electric (0). 
pany, a Corporation of New York -—Filed June 13th, 19) |. 

In the case of a turbine that is divided into stages, a cond:it 
is provided for conveying steam from the turbine betwee, 
certain of its stages, as well as a valve for controlling the passi.; 





of fluid trom one stage to another. A means sensitive to the 
steam pressure in the conduit controls the action of the valve 
and a device actuated by the valve modifies the action of thi 


means. 

1,020,745. Turust Brock, V. A. Debes, Wilkinsburg, L'a 
assignor, by.mesne assignments, to the Colonial Trust Compan: , 
trustee, Pittsburgh, Pa., a Corporation of Pennsylvania 
Filed August 8th, 1910. 

In this invention two longitudinally movable adjusting blo« 

are arranged to engage the shaft. A lever engages one of t! 








blocks, means being provided to enable this lever to actuate 

this block. <A second lever engages the other block, and mean 

are provided to enable it, in its turn, to operate the second 

mentioned block. 

1,021,798. Por Furnace, S. O. Richardson, jun., Toledo, Ohio. 
Filed April 14th, 10. 

In this invention there is combined with 
furnace a means for supplying a reducing temperature to it 
interior. A receiving pot is mounted in the furnace, and a 
working pot separate from it is also mounted inside it. Thi 
receiving pot is provided with a feed opening communicating 
with the exterior of the furnace. A metal discharge opening 
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communicates with the working pot, which is provided with a 
metal receiving opening communicating with the receiving pot 
and with a working opening communicating with the exterior 
of the furnace. The receiving pot is divided by a partition 
into a reducing chamber and a planing chamber and is provided 
with a metal conduit establishing communication between 
these chambers. The pots and the communication between 
them are closed against the entrance of products of combustion 
from the interior of the furnace. 
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Future Water Supplies for London. 

Tue larger the city the further ahead have 
those to look whose duty it is to provide supplies 
of water for its inhabitants. It is certainly one of 
the best features of the Metropolitan Water Board 
that, following in the footsteps of the old water com- 
panies, it has been continuously increasing its storage 
capacity. Hitherto it has not done anything which 
was not initiated, or, at any rate, intended, by the 
companies, but now it is about to strike out on a 
course of its own. Acting in accordance with the 
Act obtained by the Board last year, the Works and 
Stores Committee, in a report made during the month, 
has recommended that an immediate start shall be 
nade with one of the two reservoirs at Littleton, 
which were sanctioned in that Act. Each of the 
reservoirs at this place will, when completed, hold 
about 3500 million gallons of water, and it is proposed 
that the second reservoir shall be begun in about 
two years’ time. That will mean that when these 
two reservoirs are completed, which will probably be 
in about seven years’ time, or, say, at the end of 1919, 
the Board will have increased its storage by 7000 
Thereafter there will be the reser- 
When this will become 


million gallons. 
voir at Stanwell to construct. 
necessary is not at present clear, but, according to 
present calculations, the additional storage it would 
provide should enable the Board to meet all its obliga- 
jions on the north side of the river for the next twenty 
years or so. The south of the river is also receiving 
attention, but the outlay in its case will only be 
about a tenth of that proposed for the other side 
of the river. 


The German Conference on Safety at Sea. 


ON May 6th a conference took place in Berlin 
under the presidency of the Secretary of State of the 
Interior for the purpose of considering what measures 
should be taken to ensure the safety of passengers 
on sea-going vessels. It was attended by repre- 
sentatives of various Government departments, of 
maritime 
Sk., 
programme, 


steamship and shipbuilding companies, 


associations, wireless telegraphy companies, 
altogether about sixty persons, The 
which had been drawn up under the personal super- 
vision of the German Emperor, included the following 
(1) Measures to prevent the sinking of 
(2) lifeboats ; tele- 
yraphy ; (4) steamship routes ; (5) other measures 
connected with the safety in navigation, such as 


questions : 


damaged ships ; (3) wireless 


speed, &e. On each of these subjects a special report 
was read describing the present state of the legislation 
and practice on German ships. In view of the special 
circumstances attending the Titanic disaster, no sug- 
gestions were made for the present with regard to 
changes in the bulkhead regulations. It was pointed 
out that measures had already been taken to supply 
hoat space for all persons on board in the case of the 
large German shipping companies. Among the sug- 
vestions made with regard to wireless telegraphy, the 
most important was that a day and night service 
should be instituted, so that no call for help should 
he missed. In conelusion, committees were con- 
stituted to deal with all the points under discussion, 
and it was decided that a new conference should be 
convoked after the conclusion of the inquiry into the 


loss of the Titanic. 


Tramways and Road Obstruction. 


THE campaign of the Roads Tmprovement 
Association in the direction of decreasing the con- 
vestion in the streets of the metropolis was advanced 
another stage during the month by the publication 
of the reply of the Highways Committee of the London 
County Council to the accusations made against the 
Council’s tramears. This reply contains not only a 
sturdy denial that these tramears cause any obstruc- 
tion, but an assertion that there is at some places 
an actual decrease in congestion since they commenced 
running, and that, further, whatever obstruction 
there may be is caused much more by other vehicles 
than by the tramears. Naturally, some such sort 
of a reply was to be looked for, and doubtless there is 
a good deal to be said on both sides. What there is 
no doubt about is the congestion, and it is to the 
lessening of this that the Board of Trade will now 
have to devote its energies. Traffic of recent years 
has increased so enormously that many of the streets 
are too small to accommodate it properly. That is 
really the secret of the matter. There must, moreover, 
with the present arrangements, always be delays at 
crossing points. Sir John Wolfe Barry’s suggestion 
of making vehicle subways at these points would, 


if practicable, certainly improve matters ; but its 
cost would be heavy. The Roads Improvement 
Association’s proposal that some of the. tramcars 
should be withdrawn during the middle hours of the 
day would, if nothing else happened, probably bring 
about some alleviation of the trouble ; but who would 
guarantee that the omnibus companies would not 
put on extra omnibuses during those hours ?—at any 
rate, until the police stepped in and controlled the 
numbers, which, we believe, they have powers to do. 


The Leipzig Railway Station. 


Tue Leipzig railway station project, which 
first came up for discussion twenty-five years ago, is 
now approaching realisation. On May Ist the first 
part of the new station was opened for traffic and is 
now in use for the two lines which formerly ran into 
the Thuringian Station. Although Lei zig has 
hitherto possessed six different stations, they are so 
small as to be quite inadequate for the rapidly increas- 
ing traffic, and they will all be gradually abandoned 
as the new construction advances and comes into 
use. It is estimated that the work will only be com- 
pleted in three years’ time. The newstation is built 
in the form of a terminus, and has a frontage of about 
330 yards, and will possess when completed twenty- 
six pairs of parallel rails, thus making it one of the 
largest, if not the largest, station in Europe. The 
whole is divided into two quite distinct parts, the 
Prussian and the Saxon, corresponding to the two 
principal directions in which the trains run ; it is the 
former of these of which a part has now been opened 
to traffic. Before the Saxon side can be built two of 
the existing stations will have to be demolished. 
The signalling and switching are to be carried out from 





| two signal-boxes of unusually large dimensions, one 
lon each side of the station. In order to avoid acci- 
| dents care has been taken that none of the numerous 
railway crossings outside the station should be on a 
level with the track. 


The Immingham Deck. 


Ir really was not intended, we understand, 
to open the new dock at Immingham before September 
next, but the rush to ship coal which set in after 
| the termination of the coal strike caused such pressure 


‘ ; : 
|on other East coal ports, especially Grimsby, that it 





There is no doubt that this enterprise will form a 
valuable addition to the shipping facilities of the 
country. The rapidly growing importance of the 
industrial area in the North Midlands has rendered an 
another outlet on the eastern seaboard imperatively 
necessary. The existing ports 
have been severely overtaxed of recent years, and 


resources of the 


as it is, on the Lincolnshire shore of the Humber, six 
miles up the river from Grimsby and nine miles from 
Hull—and_ to its fine equipment, 
will provide exactly what is required. The under- 


exceptionally 


cial Railway and Dock Company, which is woyKed in 
conjunction with the Great Central Railway Company. 
In its present form the dock comprises a basin 1100ft. 
square, from which project-two arms 375ft. wide and 
1250ft. long, the water area, exclusive of 
being about 553 acres. 
long and 90ft. wide, and there is an extra pair of gates. 
by means of which it may be divided into two parts, 
| one some 320ft. long and the other about 520ft. long, 
| Over the inner sill there is a depth of 35ft. 6in. of 
| water at high water of ordinary spring tides. The 
site has been so laid out that extensions of the dock 
may readily be carried out when they become neces- 





sary, and all the arrangements are about as perfect 
as they can be. 


Testing Aeroplanes. 


Stnce the French Minister of War placed 
his veto upon the use of monoplanes until such time 
as their construction should be so far improved as 


makers of these machines have been investigating 
all sorts of means for giving satisfaction to the War 
Department. It seems to be unquestionable that 


the collapse of so many monoplanes, whereby several 


tion. 
used for stays which were sufficiently strong for the 
loads put upon them. As the result of the veto of 
the War Department the building of monoplanes 
has entered upon a more serious phase. In order 
to obtain some reliable data as to the limit of resist- 
ance of aeroplane parts the military authorities are 
carrying out a series of experiments with the aid of 





the Northern of France Railway Company, which 
has placed at their disposal a locomotive to which 
is attached a truck carrying dynamometric apparatus, 
and hauling a second truck with the aeroplane. 
The fore end of the monoplane body, to which the 
engine is usually attached, swivels on a cross-bar 
held by two solid uprights fixed and braced to the 
truck, While the locomotive is travelling from 
63 to 68 miles an hour the officer who acts as pilot 
manceuvres the machine in the usual way, and en- 
deavours to subject every part to the maximum 
possible strains. These tests will be continued until 
something gives way. It is hoped by these means 
to ascertain exactly what are the weakest parts of 
the monoplane, and as the conditions of stresses 
and pressure are the same as those obtaining in actual 
flight, except of course the strains set up by the engine 
and propeller, these experiments should provide va'u- 
able data for the builders of aeroplanes. Seeii g 
that the national] subscription has placed at the dis- 
posal of the French Government more than one 
hundred machines it cannot afford to run any further 
risk. 


German Inland Navigation Dues. 


Ow the Ist of May the much discussed law 
introducing navigation dues on inland waterways in 
Germany was brought into force as far as was com- 
patible with existing treaties. It is a matter of com- 
mon knowledge that the freedom from dues of all 
waterways has up to the present been a fundamental 
principle of German law; by the law of December 
24th, 1911, which is now being enforced, the clause 
in question of the constitution was annulled, and it was 
provided that dues should be levied for the purpose 
of covering costs of maintenance and construction 
of works intended to facilitate traffic, and at the same 
time a maximum tariff was laid down, varying from 





was decided to open the dock provisionally during | 
the month of May, the actual date being the 15th. | 


taking is under the direction of the Humber Commer- | 


locks, | 
The entrance lock is 840ft, | 


considerably to reduce the risk of accident, the | 


officers lost their lives was due to defective construc- | 
In many cases absurdly weak connections were | 


| 0.02 pfennig—about one four-hundredths of a penny 
|-—to 0.1 pfennig—about one-eightieth of a penny 
| per ton-kilometre, according to the capacity of the 
| particular section of the waterway. The revenue 
| thus obtained will be devoted to certain canalisation 
| and improvement works on various river systems 
mentioned in the law. It is impossible for the moment 
to bring the law into operation for the Rhine and Elbe 
| basins owing to the treaties with the Netherlands 
and Austria—Hungary respectively, according to which 
freedom from all tolls is granted on these two water- 
way systems. The Austrian Government declared 
its intention some time ago of not ceding its treaty 
rights in this matter, and the same would appear to 
| be the case with Holland, and it is still a matter for 


| doubt whether Germany will succeed in overcoming 
the legitimate opposition of these two countries. 


New Naval Dry Dock at New York. 


AFTER many vicissitudes, the new dry dock 
in the Brooklyn Navy Yard has been completed 
|}and formally opened by the docking of the U.S. 
battleship Utah. As long ago as June, 1900, Con- 
gress voted a million dollars for the construction of 
|a dock 554ft. long and capable of taking in a vessel 
of 91ft. beam. The contractor employed encountered 
| shifting sand in such quantity that he finally aban- 
doned the work. In April, 1908, another contract 
was entered into, and the length of the dock was 
The same trouble was met with, 
October, 1909. 
Six weeks 


Immingham, owing to its excellent position—situated, | 


increased to 620ft. 
and the contract was cancelled in 
No time was, however, lost after this. 
later another firm—the Holbrook, Cabot, and Rollins 
Corporation—was entrusted with the work, and the 
final dimensions decided upon were 726ft. long and 
110ft. wide. Acting in conjunction with Mr. Frederic 
R. Harris, civil engineer of the United States Navy, 
who devised the plan of construction finally adopted, 
this firm was successful in overcoming the difficulties 
which had rendered the first two attempts ineffectual. 
The subsoil at the site of the dock is largely underlaid 
with exceedingly treacherous quicksand. This in 
_ places goes down to a great depth. The least depth 
|at which rock was found was 95ft. This was at 
the head of the dock. At the entrance the rock was 
not encountered up to 150ft. However, between 
| 85ft. and 95ft. below the surface a coarser sand and 
| some gravel were met with ; and this allowed of Mr. 
Harris’s plan being put into operation. His idea was 
| to have three lines of piers 7ft. square, with flared 
footings 11ft. square, sunk by compressed air methods 
either to bed rock or to the hardest foundation obtain- 
'able. One line of piers was on the centre line of the 
| dock and one line on each side. The piers were 
spaced 20ft. centre to centre longitudinally and 24ft. 
centre to centre transversely. The floor of the dock, 
which was of reinforced concrete 8ft. thick, was built 
on the tops of these piers. A cut-off wall reinforced 
with 60 lb. rails sank under compressed air surrounds 
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the whole dock, saving, of course, at the entrance. 
The work has apparently been entirely successful, 
and reflects great credit not only on the proposer 
of the idea, but on the contractors who so ably carried 
it out. 


Works in Paris. 


A FURTHER part of the huge loan for carry- 
ing out public works in Paris has been issued by the 
Municipality. This was for 205,000,000f., and judg- 
ing from the way in which the public over-subscribe 
there is no lack of confidence in the stability of the 
city finances, although the difficulty experienced every 
year in making ends meet does not seem to suggest 
that the Paris Council displays the closest regard 
for economy. The new loan is intended principally 
to provide further facilities for distributing gas, 
of which the consumption has been growing enor- 
mously during the past few years. 
395,000,000 cubic metres in 1905 to 422,000,000 cubic 
metres in 1910, while from 1907 to 1911 the number 
of subscribers augmented from 550,000 to 675,000. 
It is true that this coincides with a reduction in the 
price of gas from 30 centimes to 20 centimes per 
cubic metre. With the funds now raised it is pro- 
posed to erect a new gasworks and augment the 
capacity of the existing ones, while the most up-to- 
date machinery and mechanical appliances will be 
employed for manipulating the coal and coke. The 
production of gas will, it is believed, be increased 
50 per cent., while the charges will be reduced in a 
large proportion. This represents only a_ small 
part of the work to be undertaken during the next 
few years. The fortifications are to be levelled 
and devoted mainly to the laying out of gardens 
and promenades; fresh supplies of water are to be 
brought to the city; the Seine is to be deepened 
between Paris and Rouen, and a port is to be created 
on the outskirts of Paris. This will provide an 
element of industrial activity for ten years to come. 


Man Power Aeroplanes. 


THE disappointing lack of progress in aero- 
plane design has brought home to French makers 
the necessity of opening up new fields of research. 
For military purposes they are rendering great service, 
though at considerable risk to those who pilot them, 
and the danger increases with the efforts to “‘ perfect ”’ 
the machine by fitting more powerful engines. It 
was expected that this year monoplanes would be 


propelled at previously unheard of speeds with motors | 


of 150 horse-power and more, but apart from the 
fact that the engine builders have entirely failed to turn 
out motors giving more than 120 horse-power, it 
is found that even with these powers the danger is 
so great that it will be quite impossible, except 
perhaps under special conditions, to use them. 
The present type of aeroplane being thus limited 
to military work, efforts are now being made to 
extend its application by encouraging the develop- 
ment of the true flying machine. The late Wilbur 
Wright was fully aware of the limitations of the aero- 
plane, and had for a year past been carrying out 
experiments with machines capable of flying with 
very low motive power. It is probable, indeed, that 
with a more scientific utilisation of wind pressures 
it will be possible to build machines that will fly 
without mechanical power. Experiments carried 
out in the neighbourhood of Paris recently certainly 
- tend to show that the problem is not impossible of 
solution. The competition being organised in Paris 
for machines that will permit 
10 m. with his own power will be watched with con- | 
siderable interest. It is a modest beginning, but 
those 10 m. may establish a principle of construction 
that will allow of a rapid increase in the duration of 
human flights, and once this is achieved the appli- 
cation of motive power becomes of secondary im- 


portance. 


A Huge Canal Project. 


For many years past a great deal has been 
said about the proposal to create a waterway between 
the Baltic and the Black Sea, whereby the Donetz 
Basin will be able to supply coal to the Baltic ports, 
and thus render the country independent of foreign 
supplies. A strong parliamentary group is of the 
opinion that the execution of the scheme is rendered 
extremely urgent by the recent colliers’ strike in 


It increased from | 


for the survey of the waterway between Riga and 
Kherson, which survey is to be completed early in 
the following year. Afterwards annual sums will 
be granted for the construction of the Riga-Kherson 
| waterway, which is to be terminated within a period 
| of five years. Although the introduction of the Bill 
| will further advance this old scheme of putting the 
Baltic into communication with the Black Sea, it 
is by no means sure that it will be adopted. Several 
important economical questions will have to be con- 
sidered before carrying out this huge undertaking, 
notably the export of grain in boats which carry 
English coal to the Russian ports. It is, neverthe- 
less, significant that the recent colliers’ strike should 
have revived a project which aims at excluding 
British coal from Russia. 


Wilbur Wright. 


THE death of Wilbur Wright on the last day but 
| one of the month is in every way one of the most serious 
| blows which aviation has received since its commence- 
ment as a practical art. The famous inventor has died 
| at acomparatively early age, with his energy and genius 
| still full of prosnise, and how much the immediate 
| future of artificial flight has lost thereby it is impossible 
| tosay. Wilbur Wright and his younger brother, Orville, 
| commenced their careers as jobbing printers, and each 
| gave early intimation that, although he had had no 
| engineering education, he had all the qualities 
| fitting him for the engineer’s profession. Leaving 
printing, they entered the bicycle trade, and soon 
| afterwards developed a taste for the study of artificial 
| flight. Fired by the achievements of Lilienthal, 
| Chanute, and others, they sought seclusion among 
| the sand hills of Kitty Hawk, and in the early days 
}of 1900 launched themselves on their first gliding 
machine. The power-driven machine followed years 
|later, and with this they attained some remark- 
| able flights, and their performances were almost 








universally discredited. Governments refused to 
| listen to their claims, until in 1908 they broke their 
| long secrecy and demonstrated to the world at large 
that their machines could do all they said they could. 
French aviators were beaten at their own game, 
and with a sudden reversion they were forced to 
acknowledge their superior in the silent aviator 
| irom America. The brothers Wright cannot be 
| regarded separately ; the work of the cne is the work 
of the other. It is said that each had an extraordinary 
| power of supplementing the knowledge of the other. 
| Their place in the history of aviation, while one still 
| survives, cannot therefore be completely settled. 


| But when the petty jealousies of to-day have died 
| down, the future, viewing the work of the brothers 
|as a whole, will accord them the foremost place 
in the history of artificial flight. 


The Titanic and Bulkheads. 


THE Government inquiry into the loss of 
| the Titanic was opened on the 3rd of the month, 
| under the presidency of Lord Mersey, and is still 
proceeding. It has wandered far from useful issues, 
|and has tended to investigate matters that can be 
of little technical value. We may, however, hope that 
| when the report appears it will offer some guidance 
|in the construction and navigation of ships. Senator 
| Smith’s report on the American inquiry appeared 
'ten days or so ago. It has few features of value, 
| and was more noticeable from the extraordinary dis- 
| play of rhetoric with which it was introduced than 
| for any intrinsic merits. Far more useful than either 


of the pilot flying will be the work of the special committee appointed 


| by Mr. Buxton to examine the whole question of 
bulkheads, and it may be confidently expected 
that intelligent recommendations, which will appeal 
alike to the shipbuilder, the shipowner, and the ship 
user will result from its investigations. The gentle- 
men who have cor<ented to serve on it are Mr. Archi- 
bald Denny, who vvill act as charmain; Mr James 
Bain, who for many years was superintendent engi- 
neer of the Cunard Company ; Mr. H. R. Champness, 
of the Admiralty ; Mr. G. B. Hunter, who has gained 
great experience of big ship construction with Swan, 
Hunter and Wigham Richardson, Limited; Mr. 
Summers Hunter, of the North-Eastern Marine 
Engineering Company; Mr. Laing, of the Wallsend 
Slipway and Engineering Company, Limited; Mr. 
W. J. Luke, of Clydebank ; and Professor Welch. 
These engineers may all be taken as representing 
ship construction, whilst Mr. Foster King and Dr. 





England and by the temporary closing of the Dar- 
denelles. It appears that several private companies | 
have offered to carry out this project, which, after | 
all, presents few serious difficulties, since it is proposed | 
to utilise the rivers Dnieper and Dvina, so that the 
length of canal to be actually constructed will be 
relatively small. The Bill to be introduced provides 
that a sum shall be set apart in the Budget for 1913 


8. P. Thearle, respectively of the British Corporation 
and Lloyds, will bring to bear the unequalled experi- 
ence of the two great registration societies. This is 
unquestionably a very strong committee, but it will 
not fail to be noticed that neither the owners nor 
the builders of the Titanic have a seat on it. One 
would have imagined that their knowledge would be 
of exceptional value, 


Engineering Laboratories at Liverpool. 


On Saturday, the 18th of the month, some 


new engineering laboratories in connection with 


| Liverpool University were formally opened. They 


are to be known as the Harrison-Hughes Labora- 
tories, the money for their construction having been 
provided by Mr. Thomas Fenwick Harrison, Mr, 
John William Hughes and Mr. Heath Harrison, 
shipowners of Liverpool. In this new addition to 
the equipment of the University, special attention 


.| has been given to all problems relating to the utilisa- 


tion of fuel for power purposes. There are, for 
example, no fewer than four different types of gas 
producer. There are three different types of gas 
engine, a Diesel engine of 50 brake horse-power, 
two petroleum engines and two motor car engines. 
Steam engines and turbines are also well represented, 
and, indeed, it would be difficult to name anything 
which has been omitted. There are air compressors, 
a refrigerating machine, a Humphrey and other 
pumps, testing machines of various kinds, a water 
turbine, and in the case of everything there are 
means of measuring accurately the work done or the 
fuel consumed, and instruments of all sorts and kinds 
for making observations of phenomena of every 
conceivable description. In short, the new labora- 
tories have been exceedingly well devised and are 
bound to be of the utmost service. 


The Imperator. 


On the 23rd_ of the month the new Hamburg- 
America liner Imperator was launched in the presence 
of the German Emperor. This vessel, with a regis- 
tered tonnage of 50,000, is the largest ship in the 
world, and at the same time the first four-screw 
turbine steamship of the German mercantile marine. 
She is 881ft. long and 96ft. wide. Both transversal 
and longitudinal bulkheads have been constructed, 
all of which extend higher than the water line when 
the vessel is loaded. It is pointed out that this is 
the first German merchant vessel to possess a gyro 
compass, The arrangements for passengers have 
been carried out on the most lavish scale, and all the 
saloons, promenade decks, &c., are of exceptionally 
large dimensions. As an example of the provision 
made for passengers it may be mentioned that a swim- 
ming bath 22 yards long and 15 yards wide is pro- 
vided. The Imperator will have accommodation for 
4000 passengers and will be manned by a crew of 
1100 persons ; three wireless telegraphists are to be 
employed so as to ensure a night and day service. 
Sufficient boats are said to be provided to accommo- 
date every person on board in case of accident. The 
weight of the ship as launched was about 27,000 tons, 
and when the work that is still to be done is completed 
she will weigh about 34,000 tons, exclusive of engines, 
boilers, and cargo. In addition to the Imperator, 
which has been built at the Vulkan Works in Ham- 
burg, the Hamburg-America Line has also ordered 
two sister ships of a similar size from Blohm and 
Voss. It is calculated that the work still to be 
carried out will take about a year, and that the 
Imperator will make her first voyage in the spring of 
1913. 


The New Harbour at Frankfort-on-Maine. 


ON May 23rd the new Frankfort East Har- 
bour was opened with great festivities. Since the 
canalisation of the Maine the traffic has increased to 
such an extent from year to year that the old West 
Harbour has become quite incapable of coping with 
it, and as this harbour lies inside the town there is no 
means of extending it. Moreover, a further increase 
is expected as a result of the contemplated improve- 
ments in the waterways of the Rhine basin. The 
costs of the new harbour amount to £3,600,000, of 
which £1,600,000 have been paid for the land, while 
the remainder is taken up by the actual construction. 
The whole is divided into two parts, the lower and 
the upper harbour. The former extends from the 
town about 14 miles towards the east, and consists of 
an open river harbour and two long basins lying paral- 
lel with the Maine, together with a dock lying in front 
of the two latter. The upper harbour stretches for 
nearly 14 miles further as far as Fechenheim, and is 
mainly given up to industrial works. The total size 
of the new harbour is about 14 square miles. All 
the basins are so deep that at the lowest water level 
they contain more than 7ft. of water. In view of the 
frequent floods of the Rhine and Maine, it is of special 
importance that all the warehouses, &c., are above 
high-water mark. All the warehouses have railway 
connection and a special harbour station has also been 
constructed. The success of the enterprise seems to 
be already assured by the fact that up to April, 1911, 
forty-eight parcels of land had been already sold in the 








industrial portion of the harbour. 
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RECONSTRUCTION OF BOULTER’S LOCK. 

As our readers are probably already aware, the 
celebrated Boulter’s Lock on the Thames, near 
Maidenhead, has recently been entirely rebuilt by 
he Conservators of the river. 


t . 
Before passing on to describe the new lock, we may 











Fig. 1-OLD SHEET PILING 


dwell for a moment on the history of that which has 
been removed, and on some of the more interesting 
features of its construction which have been revealed 
during the course of the recent operations. Prior to 
the year 1771 no pound lock was in existence at 
Boulter’s. In those days craft navigating this part 
of the river had to be hauled through the open gate 
of the weir by a capstan on the opposite bank, and to 








| 








Fig. 2—FOUNDATIONS OF OLD LOCK 


assist these operations the upper reach on certain days 
was drawn down to the level of the lower reach. 
In the year mentioned the Thames Navigation. Com- 
missioners were empowered by Act of Parliament 
to construct pound locks, so as to improve the navi- 
gation of the river, and one of the first of these locks 
to be constructed was that at Boulter’s. Little infor- 
mation is available concerning this lock, but it is 











Fig. 3—EAST WALL OF OLD LOCK 


known to have occupied a site on the Bucks side 
of the river, and to have been built entirely of timber. 
It was in use up to the year 1829. In this year a 
lock and lock-cut were constructed on the present site, 
and it is this lock which has just been replaced. 
The difficulties of constructing this early lock must 
have been considerable, as large quantities of water 
had to be dealt with, and appliances were not, of 
course, as perfect as they are to-day. Every effort 


seems to have been made to arrest the flow of water, 
as during the recent demolition a double row of sheet 
toe piling was discovered in the gravel beneath the 
foundations at each end of the site, and at intermediate 
places across the lock. This old piling is to be seen 
in Fig. 1, which also shows the wing walls and founda- 
It is interesting to note 


siderable extent. The overhang was finally more than 
8in. out of the perpendicular. This feature is brought 
out by the chain seen hanging over the edge of the 
wall in Fig. 3. This shows the east wall of the old 
lock after shoring up. 

In 1885 the lock was pumped out, and the walls 
were partially underpinned with concrete, and, at 


tions of the former lock. 
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that in constructing the new lock the same device | the same time, a concrete invert was formed, which 
was resorted to at the upper and lower ends, the | buried the old foundation work of timber. In spite 
driven about 8ft. below the level | of this, the walls continued to close in, and it became 

Had this precaution not been taken, | very difficult to work the gates. This fact and the 


piling being 
of the invert. 
the ballast beneath the invert would very probably | existence of only 4ft. llin. of water—or less during a 
have been washed away in places, with a consequent | dry summer—on the sill made the Conservators 
danger of settlement taking place. decide completely to rebuild the lock. 
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Fig. 5—-STEEL PILING, EAST SIDE 


The old lock was built with masonry walls resting 
on foundations of timber piles and bearers. A row 
of piles was driven beneath each side wall, and a | 
third row along the middle of the excavation. Trans- 
verse timbers were laid across these piles from side 
to side of the lock, and the whole was covered with | 
a timber decking or floor to form the bottom. A good | 








Fig. 7—LOWER DAM FROM INSIDE 


| 
| As may be judged from the plan of the site shown 
|in Fig. 4, the chief difficulty in building the new 
| lock was that due to lack of space. On either side 
| of the old lock there was a strip of land varying in 
| width from 4ft. to 32ft. Again, the existing masonry 
| wall on the east side was too close to other property 


| to permit of its demolition without risk of interference. 
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Fig. 8-UPPER SILL 


Fig. 6-REMOVING WEST WALL : : 
It was therefore decided to close the lock to all naviga- 


tion, to pull down the western wall, and to build the 
new lock with its centre line 7ft. ljin. to the west 
of that of the old lock. Plans were, accordingly, 
prepared by the Conservators’ engineer’s department, 
and work was commenced at the end of February 
of the present year. 


idea of this old timber work can be obtained from 
Fig. 2, where the centre piling and transverse timbers 
after being cut off are clearly shown. It was found 
that large portions of the timber bearers, which 
originally were 4in. thick, had wasted away to }in., 
and, as a result, the side walls had settled to a con- 
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The first operation was to drive sheet piling of | represents a very 


é the British Steel Piling Company’s pattern along the | 
entire length of the western side of the lock behind | 
the part to be excavated. 
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| disturbance of the ground was caused. 
the piling on the east side is given in Fig. 5. 
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Fig. 


also carried out on the eastern side at the upper end 
above the gate where the new 
beyond the limit ef the old one. A dam was then 
driven across the lock cut above and below the lock, 
and a wing dam cut into the 
An enclosed space of about 320ft. in length by 33ft. 6in. 
was thus formed. All traffic through the lock was 
stopped on March Ist, and the dams were finally 
closed on the 4th. The lock was then immediately 
pumped out. 
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Fig. 10—CAST IRON SILL 


In connection with the piling operations mentioned | 
was in lengths | 


above, it may be noted that the piling 
of 20ft. and 25ft., and that it was driven into the 
ground to its full extent, thereby allowing a distance 
of 3ft. below the lowest excavation level. The ground 
is mainly Thames ballast, and a steam monkey weigh- 
ing 35 ewt. was used. The piles took from 43 to 40 
minutes each to drive, or on the average 20 minutes, 
a time which subsequently was much the 


that required to draw them. This, it is held, 


lock was to extend | 


tail of the lock island. | 


Same as | 








9—GENERAL PLAN AND CROSS SECTIONS OF BOULTER'S 


After the final closing of the dams, the work pro- 
ceeded constantly day and night. The old west wall 
was pulled down—see Fig. 6—and the old invert 
and sills broken up. At this stage in the operations 
much delay was caused by the heavy and continuous 
| rainfall. The river kept very high, and to avoid 

temporarily increasing the pumping plant all work 
was suspended for several days until the river sub- 
sided. It may here be noted that during the two 
months in which operations were in progress the 
estimated quantity of water pumped from the work- 
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ings averaged 13 million gallons daily. The whole 
bottom of the exeavation was, indeed, practically 
| one large spring. Locally it is maintained that an 
underground river coming down the gravel beds 
from the high land in the neighbourhood of Henley 
and Wargrave enters the Thames at this point. 
Whether this is really so or not, the fact remains 
| that the temperature of the inflowing water clearly 
indicated that a large volume of it had originated 
underground, and was not river water percolating 
under the dams. The gravel at the site is extremely 
porous, so much so that water standing in another 
away rose and fell in sym- 


|exeavation some 200ft. 
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the lower dam from inside the workings with pump- 
ing in progress. 

By the 
As shown in the general drawing of the 


end of March concreting was begun in the 


invert. lock, 








Fig. 12—SETTING HOLLOW QUOINS.-LOWER SILL 


Fig. 9, the invert was designed to be 2ft. thick at 
the crown and 4ft. 6in. where it abutted against the 
side walls. These dimensions were, however, modi- 





Fig. 13—QUOINS AND SHUTTERING 


fied during the course of the work, as a deeper trench 
than that anticipated had to be excavated under the 
crown to accommodate the enormous amount of 
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water met with, This trench was subsequently 
stepped up at the haunch of the invert and filled in 
with concrete, so as to get a bed free from running 


| 





water. 
To avoid delay, which would otherwise have been | 


entailed in waiting for the concrete of the invert to set, 
sills of cast iron backed up with concrete were used | 
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Fig. 14—-TIE-ROD 


instead of the usual granite sills. Fig. 8 is a view of 
the upper sill and Fig. 10 gives the details. It will 
he gathered that each sill is in three sections, namely, 


a centre mitre piece and two straight faces, which 
butt up against the granite heel stone quoins. Each | 


heel stone quoin has a cast iron sole plate let into it 
ee Fig. 11--and on these plates cast steel pivots are 
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Fig. 15—-RUBBING PILE 


fixed by a key, so as to be interchangeable and replace- 
able in case of wear. As soon as the concrete backing 


| tie rods extend back at right angles to the wall for 


}an anchor 
| the necessity for excavating a trench for the tie rod 
| and filling it in afterwards with * 
| is frequently almost useless as an anchorage. 
| tie rods at the new lock are spaced 20ft. apart and lic 


| were constructed on the site. 
| placed in position, and, 


about 20ft., and were driven into the solid ground 
before the walls were built. A pit about 3ft. square 
was then sunk over the inner end of the rod, a washer 
attached, and the pit filled in with concrete to form | 
block. This construction dispenses with | 


which 
The 


new ” earth, 


at about 6in. below the coping level. They are 
illustrated in Fig. 14. | 
The steps and copings are of granolithic stone, and | 








Fig. 17- SETTING LOWER GATE ON PIVOT 


The copings were not 
indeed, no work was done 
which could possibly be postponed until after the lock 
was reopened for traffic. The rubbing piles—see 
Fig. 15—are fixed 10ft. apart along the lock sides. 
They consist of 6in. baulks of green heart having the 


about 10 tons. Their general overall dimensions are 
about 20ft. depth by 14ft. width. The frames, com- 
prising mitre post, heel post, and cross rails, are of 
greenheart. The spacing of the rails and their cross 
sections may be gathered from Fig. 18. Strap angle 
pieces 4in. by }in. attach the cross rails to the mitre 
and heel posts. Diagonal straps one on each side of 
the gate run from the head of the heel post to the 
mitre post toe. ‘The middle of the gate is stiffened 
by a 10in. by 8in. greenheart puncheon, and in addition 


a lin. tie bolt passes vertically through all the cross 


rails. The whole gate is covered with diagonal 
sheeting of 2}in. deal. The sluice ways are 2ft. 6in. 
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Fig. 1$-HEEL POST CAP 


by lft. 6in. ‘There are four in each gate just above the 
sill level. The sluice gates are operated by the 


ordinary type of hand gear contained in boxes on the 
gate gangway. 

A special cast iron head working in the collar of the 
anchor plate is fitted to the top of the gate posts. 
The details of this fitting will be gathered from Fig. 19. 
The bottom of the post has a cast iron shoe with an 





outer edges splayed off so as to offer a glancing face 
to any craft striking them. The attachment of the 


piles to the walls is such as readily to permit of their 
Thin iron plates are 


being withdrawn and renewed. 





to the sills was set the hollow quoins were carried up 
see Fig. 12—shuttering was fixed in | 
place Fig. 13—and the concrete side walls | 
rapidly filled in. As will be seen from the cross sec- 
tions given in Fig. 9, the walls, which vary in depth 


on both sides 
see 
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Fig. 16—-ANCHOR PLATE 
from 19ft. to 24ft., have a thickness at the base of 


5ft. 6in., reduced by regular set-offs of Ift. to a thick- 
ness of 2ft. 6in. at the top. The walls are strength- 
ened by means of horizontal tie rods bonded into them 
and ending in a large washer plate about 6in. from the 
face. In the neighbourhood of this washer the walls 
are strengthened by means of expanded metal. The 
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inverted cup bearing, which receives the steel pivot 
let into the heel stone quoin.. This shoe is illustrated 
in Fig. 11. The gangways on the gates are 8in. or so 
below the coping level, and a recess decked over with 
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Fig. 18-LOWER AND MIDOLE LOCK GATES 


screwed on to the rounded upper end of each pile to 
protect it against the weather. 

At the top of the hollow quoins an anchor plate- 
see Fig. 16—with a collar and strap to receive the top 
pivot of the gate is fixed. This plate is tied back to 
the concrete w al by means of three straps. The wall 
at this point is thickened to about 7ft., so as to form a 
strong abutment for the thrust from the gates. The 
gates, as may be judged from Figs. 17 and 18, are of 
a heavy description. They are of timber, and the 
largest weighs, without reckoning the sluice gear, 





iron chequer plates in the side wall receives the gang- 
| way when the gate is swung open. In this way the 
| sides of the lock are left unobstructed when the gates 
are open. The opening of the gates is not performed 
by means of the usual balance beam. Fig. 20 shows 
the quadrant gear which has been adopted instead. 
A wire rope passes from the quadrant to a drum, 
which is rotated by hand through shafting and bevel 
gears from a capstan-headed winch box. 

The maximum difference in water level at the site 
llin. The lock ean be filled or emptied in 


is about 7ft. 
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roughly three minutes by the sluices, while a complete | the number of passengers carried in the two years just 


lock can be *“* made ”’ in seven minutes. 


The lock, as | mentioned being 41,000,000 and 137,000,000 respec- 


shown in the plan, Fig. 9, is in two sections, being | tively. 


divided by an intermediate pair of gates. 


One section 


The report goes on to show that the population of 


is about half the length of the other, and will be used | Berlin itself which is served by the inner circle lines 


for light traffic and slack seasons. 











Fig. 20—FIXING QUADRANT OPENING GEAR 


figures show the comparison between the old and new 
locks :— 


Length (heel post to heel post) 


Old lock .. 152ft. 10in. 
New lock 

Upper 64ft. 

Lower a 136ft. 

wote]... ... 200ft. 
Clear width— 

Old lock ... 18ft. Yin. 

Newlosk... ... .. , sa ess “net. Gin. 
Minimum depth on sill in dry summer 

Old lock .. {ft. llin. 

New lock a 7ft. 6in. 


The iron bridge crossing the old lock has been | 
demolished and a new one of reinforced concrete and | 


of 30ft. span is being erected in its place. In Fig. 21 
we give a view of the workings as they appeared on 
April 30th, the day before the lock was reopened for 
traffic. We may add that the mechanical boat con- 
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| 
| 
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Fig. 2iI-WORKINGS ON THE DAY BEFORE THE OPENING 


veyor shown in the plan of the site, Fig. 4, will not be 
ready for a short time yet. 

All the work on this lock was carried out under the 
direct administration of the Conservancy’s Engineer's 
Department, to whom we are indebted for the infor- 
mation contained in this article. 








SINGLE-PHASE RAILWAYS. 
No. V.° 

Ir is not our intention to endeavour to set forth 
all that is about to take place in connection with the 
electrification of railways on the single-phase system, 
but before we proceed further with technical descrip- 
tions of electric locomotives and other things asso- 
ciated with work of this description, we propose to 
direct attention to two recent and important develop- 
ments. ‘The first is the proposed electrification of the 
Berlin Stadtbahn. This railway, which runs through 
the principal parts of Berlin and its suburbs, was put 
into operation on January Ist, 1872, and judging 
from a report recently submitted by the Railway 
Ministry to the Prussian Diet, it has proved highly 
successful so far as its passenger traffic is concerned. 
It appears that in 1895 75,000,000 passengers were 
carried over the inner circle, whilst in 1909 the number 
jaad increased to 157,000,000. The traffic on the 
suburban sections has also increased in a like manner, 








* No. IV. appeared May 31st. 


The following 


| has increased from, 2,017,000 to 2,898,000 during the 
protey just referred to, and.that the population of 
|} the suburbs has risen by about 425,000. It is not 
| surprising, therefore, that the capacity of the Berlin 
| Stadtbahn has become altogether inadequate to meet 
present-day requirements. ; 

| As we have recently stated in our “ Railway Mat- 
| ters ” column, various suggestions have been put for- 
| ward to overcome the difficulties now met with in 
dealing with the traffic, and these include doubling the 
| existing lines, building new tube railways, and elec- 
| trifying the present system. But owing to the great 
| financial and other difficulties involved, the latter 
| system has been decided upon. We do not propose 
'to consider this scheme in detail on the present 
| oceasion, but one item to which we may call attention 
|is that the single-phase system is to be adopted. 
| Another interesting point is that electric locomotives 
are to be used, since these are believed to possess 
important advantages’ over motor coaches. We 
understand that it is proposed to order 557 electric 
locomotives, 690 passenger coaches, and 29 repair 
cars. It seems that two or more locomotives will be 
| coupled to the same train, as circumstances demand, 
| and that these will be operated by one man by means 
| of a simplified multiple unit system. Experience 
| gained with electric locomotives in Germany goes to 
show that the maintenance costs are below those of 
motor coaches, and various other advantages are 
Locomotives can be built with 








| 
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secured besides. 
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volts by means of cables and an overhead transmis- 
sion line. It will be remembered that the practice 
of using eables for this high voltage is also adopted on 
the Dessau—Bitterfeld Railway, and this is to he 
regarded as a new development. Sub-stations con- 
taining static transformers will, of course, be necessary 
for reducing the pressure from 66,000 to 15,000 volts, 
and the line will be fed from the secondary side of 
the transformers. 

The other important development is the exten- 
sion of the New Haven Railroad in Americs. 
In this country we are so accustomed to direct-cur- 
rent railways working with motor coaches that it 
will probably surprise many to learn that up to tli 
present this railway has no less than eighty-two 
electric locomotives in use, which have been buil: 
jointly by the American Westinghouse Company and 
Baldwin Locomotive Works. We do not, how 
ever, propose to consider these at present, but 
merely to refer to the extensions which are to be mad 
in the near future. When these extensions are com 
pleted the electrified zone will run from New York t: 
New Haven and will include the electrification of tly 
Harlem branch with its extensive goods yards. Thy 
present electrified portion may be considered a sub 
urban undertaking, but the addition of the Harlem 
electrification modifies this condition somewhat by 
adding a large amount of goods service within the 
suburban zone. The extension of the system to 
New Haven, together with the electrical operation 
of all passenger and goods service, transforms this 
into a true main line undertaking. 

The proposed extension is a marked tribute to th: 
successful operation of the present New Haven elec 
trical system and to the courage and enterprise of the 














very large hauling powers, and one such engine can 
therefore take the place of many motor coaches. 
Added to this, the motors and other electrical gear are 
very accessible, which is an important item from the 
points of view of cleaning and repairs. 

It also seems that experience gained in Germany goes 
to show that since the motors of electric locomotives 
are spring borne and placed high up in the body, there 
is less noise and vibration, as compared with motor 
coaches, and that they do less damage to the track. 
During the busiest hours of the day, when the traffic 
is heaviest, the trains will be made up of thirteen six- 
wheel coaches, which will be propelled by two loco- 
motives, one at each end of the train. At other times, 
when the railway is less busy, the trains will consist 
of five or eight cars, which will be coupled to a single 
locomotive. 


a controller, which will naturally be put into communi- 
cation with the motors in the locomotive. ‘The weight 
of a train composed of thirteen cars and two locomo- 
tives will be 355-5 tons, which is 28 per cent. more than 
that of the heaviest steam train now at work on this 
railway. The great advantage which the electrical 
system will present is naturally the rapid accelera- 


for electrifying lines such as that under considera- 
tion. 

The pressure chosen is 15,000 volts and the periodi- 
city 16% cycles per second. Power will be derived 
from two generating stations, one of which will be 
situated at Bitterfeld, which is about 80 miles from 
Berlin, and in the neighbourhood of the so-called 
brown coalfields; whilst the other station will be 
in Berlin itself. Current will be transmitted from 








Trains made up in this manner can be | 


driven from either end by fitting the last coach with 
| the feeders will run direct to the generator terminals. 


tion, and this, of course, is one of the main reasons | 
| show that the single-phase system is meeting with 


the first-named power-house at a pressure of 66,000 | 


Fig. 20-250 HORSE-POWER OERLIKON LOCOMOTIVE 


railway company’s engineers. In the preliminary 
installation the power-house, which is situated at 
Cos Cob, was within four miles of one end of the 
electrified portion. The other end of the electrified 
system was at Woodlawn, eighteen miles distant, and 
the great bulk of the service was thus at one side of 
the power-house and a considerable distance away. 
The electrification of the Harlem branch with its 
large yards made the system still more one-sided. 
But the proposed electrification of forty-two miles of 
track in the opposite direction to New Haven and its 
yards places the power station more nearly at the 
central part of the service. 

It is under such conditions that the employment 
of a high pressure such as the New Haven Railway 
Company has adopted proves of the utmost value. 
In the present instance the trolley wire will be fed 
at the same pressure all the way to New Haven, and 


The length of the overhead conductors connected to 
the alternators in the Cos Cob power station will 
total over 500 miles. It is well known that the pres- 
sure on the overhead wire of the New Haven system 
is 11,000 volts. 

We do not propose to say more about these two 
undertakings at present, but the foregoing goes to 


very appreciable favour both in America and in 
Germany. Although we have two examples of single- 


| phase working in this country up to the present, 


practically nothing has been done in the way of build- 
ing single-phase locomotives. It is not at all im- 
probable, however, that this state of affairs will 


| shortly be altered, and that locomotives of this 


description will soon begin to interest English engi- 


neers, In view of this we propose to devote a fair 
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amount of space to this side of the subject, and to 
describe various types of single-phase locomotives 
now in use. Up to the present we have dealt mainly 
with some of the most extensive undertakings, but 
we hope to be able to consider some of the smaller 
single-phase railways at work on the Continent, 


for many of these possess features of consider- 
able interest and show that the single -phase 
system has been applied on railways where 


comparatively light trains are hauled. Of course, 
the eonditions which exist on the Continent with 
respect to the supply of power often differ very 
materially from those which prevail in this country, 
and it is a well-known fact that one of the things 
that have augmented the employment of high- 
pressure schemes is the large amount of water power 
available. 
towards a methods of generating 


change in the 
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Nevertheless, there is a distinct tendency | 


the locomotive is passing through the town sections 
of the railway can also be raised and lowered from the 
driver’s compartment, and whilst the locomotive 
is passing through the cross country the bow is locked 
by a safety fastening device, so that there is no 
possibility of it coming into contact with the wire 
whilst the current is being taken up by the rod 
current collectors fixed over the drivers’ cabins. 
Originally the line was worked entirely with motor 
coaches, each being equipped with four 40 horse- 
power motors, and capable of drawing a 55-ton train 
at a speed of 40 kiloms. per hour on the level. Owing 
to the increase in the goods traffic, however, the em- 
ployment of a locomotive became necessary, and an 
order for the 250 horse-power engine now under 
consideration was placed. It is capable of drawing 
an 85-ton train at a speed of 35 kiloms. to 40 kiloms. 


| per hour on the level, and the hauling power on the 


electrical power in this country, and much has been 


said of late with respect to building large power 
stations in the vicinity of the coalfields. But apart 
from any considerations of this kind, the locomotives 
and other equipment used on some of these smaller 
continental railways possess many points of interest, 
and we do not doubt that our readers will like to 
hear something about them. 


We will now turn to a locomotive constructed 
by the Oerlikon Company for the Valle-Maggia 


Railway (Locarno-Ponte-Brolla-Bignasco). This rail- 
way was opened in the autumn of 1907, and 
was the first single-phase line to be put into opera- 
tion in Switzerland. Although the locomotive is 
small in comparison with others which the Oerlikon 


Company has constructed, it possesses several in- | 


teresting features, one being that it is designed to 
work at two different voltages. In the streets of the 
town of Locarno the pressure on the track is only 
800 volts, but when travelling over the open country 
the locomotive is supplied with current at 5000 volts, 





Fig. 21-OERLIKON 


the periodicity in both cases being 25 cycles per 
second. It will be understood that this practice 
does not involve complications such as are met with 
in railways where the locomotives have to work 
on two distinct systems, and where direct current 
is employed in the suburban area. On the contrary, 


the employment of two different trolley voltages | 
air to the brakes of the trailing coaches, the necessary 


sunply necessitates a suitable arrangement of the 
primary windings on the main transformer, With 
a view to safety, the overhead wire in the neigh- 


| motive, as shown in Fig. 20. 


hourhood of the town has been placed 6 m. above | 


the rails, whereas on the open lines running 


through the country the distance between the wire | 
| for the brakes and sanding device are fixed in the low- 


and rails varies from 4-1 om. to 4°7m. 

The bow collector to be seen in the illustration of 
the locomotive—Fig. 20—is only used when the 
locomotive is passing through the town sections of 
the railway, whereas when it is passing through the 
open country the current is collected from the 5000 
volt wires by means of two rod current collectors 
which are fixed above each driver’s platform. These 
collectors are to be seen in the illustration—Fig. 20 

but in this instance they are lowered so as to be 
out of contact with the overhead wire. In Fig. 21, 
however, the rod collectors are shown in use, and it 
will be noticed that they slide along the wires laterally. 
lhe rods are made of steel tubing, and have inter- 
changeable brass contact pieces. ‘They are pressed 
on to the trolley wires by means of a spiral spring, 
and the rods can-be raised or lowered by means of 
the hand wheei to be seen on the ceiling of the driver’s 
compartment in Fig. 22. An interlocking arrange- 
iment prevents the collectors from making contact 
with the overhead wire whilst the door of the high- 
tension chamber is opened. Similarly, the door of 
this chamber cannot be opened until the current 
collectors are out of contact with the overhead con- 
ductor. 

The bow used for collecting the current whilst 


| 





draw bar amounts to 3600 kilos. Measured over the 
buffers the total length is 7-45 m., whilst the length 
over the body is 6-55 m. The wheel base measures 


3-3 m., and the height above the rails is also 
3-3 m. The weight of the electrical equipment 


with gearing is 9-3 tons, and the total weight 20-8 
tons. The gauge is 1 m. 

In accordance with the Oerlikon Company’s usual 
practice, a geared motor is employed, the pinion of 
which meshes with a spur wheel on the intermediate 
or jack shaft. The method of transmitting the power 
from this shaft to the driving wheels is clearly shown 
in Fig. 20, and it is unnecessary to enter into further 
details pertaining to this arrangement. The two 
cranks on the intermediate crank shaft are set at an 
angle of 90 deg. with respect to one another, and 
the crank shaft is driven by the motor through helical 
gearing having a ratio of 1 to 3-9. The gear wheels 
are 190 mm. wide, the diameter of the pinion being 
240 mm., and that of the wheel which meshes with it 
936 mm. There is a driver’s compartment at each 





LOCOMOTIVE HAULING TRAIN ON 5000-VOLT LINE 


end of the locomotive, where the control gear for the 
800 and 5000 volt circuits is placed, but it should be 
understood that one motor and one transformer 
serve for both these pressures. 

Hand-operated and compressed air brakes are 
provided, and these act together on the four brake 
shoes. For the purpose of supplying compressed 
pipe couplings are provided at each end of the loco- 
The compressed air 
is derived from a small Westinghouse motor-driven 
compressor, which also provides the supply of com- 
pressed air to the sanding gear. The air containers 


tension compartment, and the pressure of air is con- 
trolled in the customary manner. An_ electrical 
brake is also fitted, but we shall refer to this later. 
The indicator to be seen in the upper part of the 
illustration—Fig. 22—enables the driver to ascertain 
the speed at which the locomotive is travelling, and 
this instrument is so placed that it can be seen from 
either end of the locomotive. It will be gathered, 
the speed indicator faces one end of the passage 
communicating with the two ends of the locomotive. 

Turning now to the diagram of connections shown 
in Fig. 23, the current passes from the 5000-volt 
trolley wire to a choking 8, and from there to a 
current transformer Sth and then to the high- 
tension switch O. From this switch it next passes 
to the high-tension winding of the main transformer 
T, and finally reaches earth by way of the rails. 
The earth wire in this diagram is marked EL. A 
circuit, branched off from the right-hand current 
collector R, serves to protect the electrical equip- 
ment from the effects of lightning, this circuit con- 
taining a lightning arrester BS, and an earthing 
resistance E W, in accordance with the usual practice. 
The bow current collector for taking up the current 
from the 800-volt trolley wire is shown at the centre 











of the upper part of the diagram, and here again 
a circuit is branched off from the 800-volt' wiring 
to protect the apparatus from lightning discharges. 
But this branch circuit merely contains a lightning 
arrester BS. The main high-tension switch for the 
800-volt circuit is shown at O', and like the 5000- 
volt switch O it is constructed as a two-step switch, 
the object being to avoid rushes of current when the 
circuits are first closed. 

When the moving members of the switches are 
put in the first position, a resistance is connected in 
circuit, and this naturally limits the first rush of 
current. On moving the switch handle to the 
second contact, however, this resistance is short- 
circuited, and the transformer and motor are then 
directly connected across the trolley wire and rails. 
The high-tension switches are .closed by means of a 
hand wheel on the wall of the driver’s compartment. 
Relays Re, connected to the current transformers Sth, 
automatically release the high-tension switches O and 
O! when the current exceeds a predetermined value. 
As is customary on single-phase locomotives, the 
main oil switches may also be opened by merely 
pressing a button, as shown at D D, this operation 
completing a circuit through the relays R e and allow- 
ing current to pass into the release magnets from the 
current transformers Sth. The press button is 
to be seen on the wall in the illustration—Fig. 22. 

To avoid mistakes the high-tension switches O 
and O' are interlocked, so that it is impossible 
to close them both together. The main trans- 
former T is constructed with vertical cores, 
and it is provided with two primary windings, 


one for current at 5000 volts and the other for 
800 volts. It is a natural air-cooled transformer 
with a capacity of 205  kilovolt-ampéres. The 














Fig. 22—DRIVER’S COMPARTMENT 


800-volt primary windings are fixed close to the cores, 
whilst the 5000-volt windings are situated outside 
the lower voltage windings. It will be seen from 
the diagram—Fig. 23—that the 5000-volt primary 
coils of the transformer are connected in series, 
whilst the 800-volt coils are in parallel. Moreover, 
when the locomotive is working on 800 volts, the 
secondary windings of the transformer are connected 
in series with the 800-volt primary windings, so that 
under these conditions the transformer is working 
as an auto transformer. The lower. voltage or 
secondary windings are divided into ten sections, 
each giving a pressure of 29 volts. From an inspec- 
tion of the diagram it will be that sections 
Nos. 2 to 10 are connected with the contacts of the 
regulating drum R W of the controller. The voltage 
is controlled in accordance with a system which the 
Oerlikon Company had adopted on various other 
electric locomotives. 

Instead of the leads of the main controller KR W 
being connected directly to the motor they are led 
to the two ends X Y of an auto-transformer A T, 
the middle point of which is connected to the motor 
through the reversing switch UW. The object 
of this auto-transformer is to avoid breaking the 
circuit on the main controller when the moving 
contacts shift from one position to another. The 
principle will be understood from the small lower 
diagram on the left of Fig. 23. Here one end of the 
secondary winding of the main transformer is earthed 
at E, and likewise one terminal of the motor. The 
other terminal of the latter is connected to the 
centre point of the auto-transformer AT, which 
in turn is connected to the middle of the secondary 
winding of the main transformer, and it is evident 
that if the lower lead of the auto-transformer is 
connected to various tappings in the secondary 
of the main transformer by means of the controller, 
the voltage at the motor terminals can be changed 
without braking the motor circuit. The letters 


seen 








on this small diagram have reference to the same 
motor, 
Er the main exciting winding, C the compensating 


parts as in the main diagram. M is the 


winding, H the commutation winding, and Sh 


shunt connected across this winding, whilst A is an 


ammeter and V a voltmeter. 


This system of control corresponds to that adopted 
by the Oerlikon Company on the locomotives built 
for the Seebach-Wettingen Railway and also for the 


Rhatischen Railway. The controller, which is show 


in Fig. 24,is fixed in a horizontal position, and is 
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a 
| forwards,” ‘* backwards,’’ and ‘“ brake backwards.”’ 

The only auxiliary machine carried by the loco- 
motive is the Westinghouse air compressor, which 
is driven by a 5 horse-power repulsion motor, shown 
at K in Fig. 23. This motor starts and stops auto- 
matically, and so keeps the pressure of the compressed 
air at the desired value. The automatic switch 
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Fig. 23—CONNECTIONS CF 


placed above the motor, and the shaft to be seen at 
the top in Fig. 24 runs right through the locomotive 
and is connected to a hand wheel in the drivers’ 
cabins, as shown in Fig. 22. The motor is of the 
series compensated type with commutating poles, 
and has an hourly rating of 250 horse-power, the 
speed ranging from 500 to 
minute. The casing of the motor is divided into 
two, so that the upper half of the stator can be lifted 
off and the armature removed. The stator carries 


three distinct windings, (a) the main exciting winding | 


in series with the armature, (6) a short-circuited 
compensating winding, and (c) the reversing field 
or commutating winding. Unlike several ocher 


single-phase commutator motors used for traction | 


service, there are no resistance leads between the 


armature windings and commutator segments, but | 


the connecting lugs are made of copper and of ample 
section to avoid all heating. Many claims are made 


for the Oerlikon single-phase commutator motor, | 


but in the present instance we do not propose to 
consider these. We may say, however, that the 
firm maintains that they are less sensitive to variations 

















Fig. 24—-CONTROLLER 
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1100 revolutions per | 


250 HORSE-POWER LOCOMOTIVE 


jis shown at Au, but a hand-operated switch Su 
is also fitted, so that the motor can be put into | 
| operation by hand in the event of anything happen- 
ing to the automatic gear. 

For lighting and heating purposes current is taken 
| from the main transformer at pressures of 200 to 
250 volts, the lighting circuit plugs being shown 
}at LK and those for heating at HzK. The loco- 
| motive lighting circuit is marked Lz. 








DOCKYARD NOTES. 


THE new German cruisers of the Breslau class—Breslau, 
Strassburg, Stralsund, and Magdeburg—of 4700 tons odd, 
| have generally been reported as carrying 6in. guns. It 
appears, however, that this is not so-—they are simply larger 
sisters of their immediate predecessors. The armament 
| remains at twelve 4- lin. guns, and the increased displace- 
ment all goes in superior engine-room efficiency. In this 
| connection the new cruisers differ from their sisters, 
| since instead of three funnels they have four. There 

are also certain minor alterations—the aftermost pair of 
| guns being carried at an increased height and the form of 
the bow is varied very considerably. 

THE Japanese battleship Kawachi has been completed 
for sea. She is practically a ‘* Nassau”’—the original 
fore and aft three-gun turret idea having been given up. 
She now carries twelve 12in. guns, so disposed that eight bear 
on either broadside. As a secondary battery she carries 
ten 6in.— also fourteen lesser guns, of which six are carried 
on turret tops, four on the superstructures, and four at 
the ends on the main deck. There are three funnels, 
unequally spaced in novel fashion, and two tripod masts. 
The Kawachi has Curtis turbines. 





IN connection with tripod masts, it is of interest to note 
that these have recently been fitted to nearly all Swedish 
battleships at just about the time when the indications are 
that they will disappear from the British Navy. 


THE Lion, just commissioned, after a long delay, is now 


| without tripods altogether, being given a plain foremast 


| Tue Port Talbot Railway and Docks Company hi 
lately had under consideration the removal of son 
considerable blocks of conerete foundations, on whic!) 





| git oe t 
| it does without the least sign of sparking. The | that the “13-5in. A” will turn out to be akin to the t 
| electric brake is brought into use by the reversing |“ !2in, A” of glorious memory. In the latter case © \ » f 
. ° © on os 5 “ 2 7 sé 2 } > o"_ sag, . 2 sthhi ; 

drum of the controller, which has five positions, a for , _— I fin.” pore seems to us something rather | 

| : ‘6 > oe ” «6 t ous ab rs 2S s sort. } > is decaiva ' 
| these being marked stop,’ forwards.” “ brake | f@tuous about my steries of this sort. No one is deceived : 


except those whom there is no object in deceiving. ‘1 ye 
secondary armament of the new ships will consist of Gin 
guns—which should never have been given up when 
Dreadnoughts were introduced. f 





AccoRDING to reliable reports the German cruiser 
Moltke never achieved the record speeds attributed (, 
her by the daily Press. She is good for 27 knots, but has 
never exceeded that to any extent. It is also stated that 
| as a steamer she is behind the Von der Tann, which shi), 
| by the way, never did so well, relatively speaking, as t!\o 
| Blicher. The Blacher appears to be one of the mu 
successful ships ever built. Her armament is nothi: 
much, but it needs an Indomitable to defeat her. She 
not very appreciably slower, and she cost about half 4s 
} much as Dreadnought cruisers do. On paper she makes 
| but a poor show—but paper superiorities have a knack 
of disappearing into the ewigkeit what time stern practice 
is the only criterion. 
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THE British Admiralty has provisionally placed a further 
order with Yarrow and Co., Limited, for two destroyers, 
| to be fitted with the firm’s system of superheating. 





DEMOLITION BY EXPLOSIVES AT PORT 
TALBOT. 
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heavy machinery, such as boilers, engine, and accumulato: 
had been fixed. The close proximity of these foundation. 
to the docks and surrounding shipping, and the fact tha‘ 
these structures were of considerable thickness and built 
of the strongest cement and concrete, rendered the task 
of demolition difficult, and made it necessary that th: 
operations should be undertaken with great care. 

Tenders were accordingly called for by the chief engineer, 
Mr. W. Cleaver, from most of the leading explosiv: 
companies, These sent their respective experts to mak: 
a thorough examination of the foundations to be removed, 
and in due course submitted their proposals and tender- 
to the officials of the Port Talbot Railway Company. 

The Ammonal Explosive Company, of London, finally 
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Fig. 1—-ARRANGEMENT OF SHOTS IN BASE OF ACCU- 


MULATOR TOWER 
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| and an insignificant main used for boat hoist purpuses | igen eee pi ial I 
in periodicity than most singlesphaso commutator ony, 1 rumoured tha the new armoured ship will Fim, “iwi perigee remembered thee 
motors. In the case of the machine now under i a i was this company which successfully carried out the large i 
consideration a variation in periodicity from 14.5 | isieeiiae aia eR he British Navy is more or Plasting operation of blowing down the North-Eastern 
to 20 cycles per second makes little difference in the | ),.; jonoring the tin the Germens have given it afresh Railway Bridge at Bridlington Station last year. ‘The : 
commutation provided that the shunt across the | ac All - ait ships are now bolear fitted with small Success of that operation no doubt influenced the Port 
connnutating winding is suitably adjusted. | crow’s nests, presumably connected with the fire control Talbot authorities in arriving at their decision, 
We have already explained that this locomotive | system. These ‘‘ nests ’’ approximate very closely to those | The concrete foundations to be removed were of rome 
is fitted with an electric brake. This, we understand, | which the Austrian navy has employed for some years, | weer and b  mamzeracen one _ ee that > ig a i 
was the first locomotive which the Oerlikon Company | @nd which the American navy indulged in just before | artes of the escribir — : sg: Oe Rigg aes i 
: “ ; : wales ne 41. | the advent of “ basket-work ” masts. Previously to this | considerably increased the work to be done. Amongst 
fitted with such a braking system, but, notwith- : i i ; Pat | the other work to be demolished were 280 lineal feet of 
standing, the scheme proved quite satisfactory. | the German ships used their turrets as fire control stations. | Se | yaaa be geese gt niga olay 
ah ¢ . ee d ** | England and Germany are apparently each by way of | concrete sills for walls averaging 5ft. square in section ; i 
Che motor connections which exist when the elec- adopting what the other is by way of discarding ! ‘The | boiler foundation, 45ft. by 45ft. by 3ft. thick; three : 
trical braking system is applied are to be seen in presumption is that the ideal fire control station still engine foundations, measuring each about 20ft. by 6ft. by f 
the small lower right-hand diagram in Fig. 23, where | remains to be discovered. llft., of which 7ft. only were above ground, also two : 


BW is the brake resistance. The other letters 
correspond to the same parts as shown in the small 
lower diagram on the left of Fig. 23. With the aid 


of this electrical braking system the locomotive can 
be brought to a standstill, and it will be understood 


THE contract for the second Chilian Dreadnought has 
been secured by Elswick. 
tiago. The name of Valparaiso was selected for her sister. 
Both will practically be sisters to our Orion, but carry 
heavier guns. 





that the electric brake can work without the use of 
line current, and that when the braking resistance | 


short-circuits the motor, the latter becomes a dynamo | 
This, we are told, | 


and generates continuous current. 


—_—_— | 
Tue latest British battleships are to carry a ** 13-5in. | 
A.” As this gun is known to be designed for a 1400 Ib. 


projectile in place of a 1250 lb. one, it is not improbable 








The ship is to be named San- | 


engine foundations measuring each 20ft. by 6ft. by 5ft.; 
one chimney foundation, 12ft. by 12ft. by 9ft. thick ; 
an accumulator foundation about 24ft. by 24ft. by 6ft. 
deep; and, lastly, a huge accumulator tower of brick- 
work in best grouted cement, 56ft. high, 17ft. square, 
having an average thickness of walls of 2ft. 3in. 

The demolition in as short a time as possible, of these 
concrete foundations was therefore the work to which the 
Ammonal Company devoted its attention, and, after some 
preliminary shots had been fired to test the strength of 
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bene of the work, viz., the last-named tower. 


a \s at Bridlington, the explosive company employed 
the Cordeau detonant or Bickford detonating fuse, thereby 


structures, operations were started on the most difficult | demolished, in the act of falling, and on the ground after 
demolition. 


It was now the turn of the engine-house walls to be 


. . . . | 
| blasted, and in a similar manner these were charged in 


593 





and safety of the explosive, and the particular utility 
of the new Cordeau detonant used in conjunction 
with it. This having been accomplished, the officials 
of the explosives firm showed what could be done with «a 
mass of concrete which formed a portion of the foundations 


rows of twelve holes, coupled simultaneously with the | 


with the use of detonators in any charges fired 
The accompanying 
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dispensing 


structure | Cordeau detonant, and the result of this demolition was 


for the hydraulic pumps and engines. 


simultaneously. This tower was a square 
of briek built in with best South Wales Portland cement, | also satisfactory. The representatives of the Explosives | sketch, Fig. 6, indicates clearly the nature of the block, 
a height of 56ft. from the base, walls 2ft. 9in. | Company then turned their attention to demolishing a | which weighed approximately 130 tons and measured 
48ft. long, 8ft. broad, and 7ft. thick. The boreholes 


having é ’ ’ 
thick, and measuring 17ft. square, the weight of the mass | large bed of concrete which had served as the foundation 


being approximately 600 — tons. The sketch below | 
will show the method adopted of mining the walls and 
charging the holes with ammonal, and also how the 
various charges were coupled up by means of the Cordeau 
detonant, which was then ultimately fired by means of 
two clectrie detonator fuses attached to the ends of the 
Cordeau cable, which were coupled to the battery. 
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Fig. 2-THE ACCUMULATOR TOWER 

















Fig. 4—-THE TOWER 


for a crane. 


6ft. thick ; 3ft. 6in. was below ground. 


This measured 18ft. long, 12ft. broad, and | 
The accompanying | 

| 

| 


| sketch, Fig. 5, will show the position in which the holes 


were drilled, viz., ten holes each 3ft. Gin. deep and charged | 
The charges 





AFTER DEMOLITION 


were placed as shown in the sketch, and drilled from 
2ft. 3in. to 2ft. Yin. in depth. Hole No. 1 was charged 
with 8 oz. No. 5 ammonal, and holes Nos. 2 to 11 with 
10 oz. grain, all being covered, as before, for simultaneous 
firing with Cordeau detonant and electric fuse, the total 















with 4 oz. of ammonal No. 5 in each hole. 
As the engineers of the dock company desired that the | in this case were fired with the ordinary electric detonator | quantity of explosive used being about 7}]b. After 
tower should fall in a certain given direction, the explosive | low-tension fuses, and the result was that the concrete 
charges had to be arranged accordingly, and this was | was well broken up into convenient sizes for handling. 
managed by putting in at the falling side eight 8 oz. shots There were still left two walls running at right angles ° 
see the accompanying engraving, Fig. 1-—-the total | to the back of the tower, to which attention was then ° : = - 
quantity of explosive actually used to bring down the | directed. In one of the walls the holes were put in at 2 Dee 
whole tower being about 84 Ib. | intervals'‘of 5ft. 6in., with depth lft. 9in., charged with 8 oz. > Holes 3°6 Deep ° 
| of No. 5 ammonal, and the second wall with twelve holes | +—_——_—— #80" + See 


The experts of the company worked throughout the 
whole day until midnight charging the various holes. 
In order to avoid flying débris, sleepers were placed 
round the base of the structure, as the docks were crowded 


of about 3ft. apart and lft. 9in. deep, charged alternately | 
with 4 oz. and 6 oz. cartridges, the whole, as before, being | 


fired with the Cordeau detonant. 

















The walls were com- | 
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3, Fig. 5-SHOT HOLES IN CONCRETE BED 
q 
the explosion it was found that the lines of fracture ex- 
a tended over 4ft. beyond the back of the holes, and the 
a débris left was in pieces which allowed it to be easily 
H removed. 
q E This concluded these blasting operations. They were 
carried out under the superintendence of the Ammonal 
j A Company’s representatives, Mr. Thos. Cooksey and Mr. 
| F | ie 
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-Cable to Battery 
| Fig. 6—-ARRANGEMENT OF SHOTS IN CONCRETE BLOCK 
| Arthur C. Roodhouse, and were, we understand, brought 


| to a conclusion which was entirely satisfactory to the Port 
| falbot authorities. 
| 





Fig. 3-THE TOWER FALLING | 
iS | Own Saturday, June Ist, an extension of the suburban 
H * | electric service of the London, Brighton, and South Coast 
with shipping, and a large dredger was anchored a short | pletely demolished, there being no flying débris seen any- Railway was opened. The electrification of the section of 
: distance away in the dock. At 5.30a.m. onthe morning of | where. This completed the first series of blasting opera- | the line three and a-quarter miles long between Peckham 
; the 17th April the charges were fired before a large con- | tions. | Rye and Tulse Hill is a connecting link opening up a new 
} course of spectators, who had risen early to view the scene, The second series of blasts took place about a week | system of rapid communication from London Bridge to 
i and who were with difticulty kept back by the police. later, time having to be given to clear away débris from | the Crystal Palace. On the old route vid New Cross, Forest 
; The structure came down exactly as was desired, and it | the first demolishments. A meeting was being held | Hill, and Sydenham, the steam service, whereby fast trains 
i is satisfactory to note that there was no case of flying | at Port Talbot of engineers and permanent way offi- | do the journey in seventeen minutes, will be continued, 
i débris and no damage whatsoever to any of the surround- | cials in the South Wales district, who were invited to | while by the route of considerably greater distance, com- 
ing property. The three accompanying engravings, | witness the operations. The first thing was the firing | prising the new link, trains calling at all the stations will 
fl Figs. 2, 3, and 4, show the tower in position before being | of a preliminary shot to demonstrate the strength | occupy twenty-two minutes 
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and a pressure set up inside a. The maker claims that the 
large volume of air in the reservoir makes the blast much 
more even than is the case when bellows only are used, There 
is the ordinary tuyere, shown at /, and the delivery from 
this may be regulated by a slide valve m. In addition to 
this one or more and gas blow pipe nozzles can be fixed to 
the top of the forge. These nozzles can be turned in any 
direction. One of these is indicated by dotted lines at », 
These are provided with throttle valves, which work in 


SUBMARINE TRANSPORTING SHIP 


THE GIRONDE WORKS, BORDEAUX, BUILDERS 


KANGUROO 





There are 














Fig. 1 


VESSEL FOR TRANSPORTING SUBMARINES. 


A VESSEL of peculiar type was launched:on April 12th 
last from the Gironde Works at Bordeaux. She was built 
to the order of Messrs. Schneider and Co., of Creusot, and | 
is the first of a type which has, we understand, been 
patented by Messrs. Schneider. This firm having obtained 
some important orders for submersibles from foreign navies, 
found it difficult to send such small vessels to such far off 
countries as Peru, and therefore set to work to design a 
vessel in which they might be carried. The result of their 
investigations was the Kanguroo, which is shown going 





| vessel is in proper trim. 


So as to prepare to ship a sub- | These are.hinged to the frame and can fold down. 


unison with taps regulating the supply of gas 
also two folding supports, one of which is shown at 0, 









































PORTABLE FORGE 


They 


| marine the aft ballast tanks of the transporting vessel are are for holding tubes or other articles while being heat: a 


| filled until the point C comes above the water-line. The | 
On the 


| whole of the shaded portion can then be removed. 
aft water ballast tanks being then pumped out the vesse 


regains her proper trim, and it will be evident that water 
There is a removable water-tight 
bulkhead at the fore end of the hold, and by means of doors | 
in this water can be gradually admitted to the hold until 


| will enter the fore part. 


it rises to the ordinary load water-line. 
then be entirely removed. Of course, 
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Fig. 2-SECTION OF THE KANGUROO 


down the ways in the accompanying half-tone engraving. 
Her leading particulars are as follows :— 


Length between —— PE as sn, ke 305ft. 

Extreme breadth ce ise 39tt. 4in. 
Depth... be nee .. 23ft. 10in. 
Mean draught, loaded. ce we (os axl ee 





5540 tons 
3300 tons 
3830 tons 


cement at this draught — 
Cubi capacity of hold. 
Deadweight carrying capacity 





The vessel is built of mild steel en Seen Veritas 
special survey. Owing to the peculiar nature of the service 
in’ which she will be engaged, she has been very strongly 
built, and one of her leading features is her main hold, in 


Forecastle 
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Fig. 3—FORE PART OF THE KANGUROO 


which the submarines will be carried. This is no less than 
193ft. Gin. long. A double bottom has been worked from 
end to end of the ship, and there are also longitudinal wing 
ballast tanks. 

What, however, distinguishes the Kanguroo more than 
anything else from other vessels is that a part of the bow 
can be removed so as to allow of the submarine being 
floated into the hold. At the present time we are 
unable to do more than indicate what happens to bring 
this about, for details are, for the moment at any rate, 
withheld. An examination of the engraving, Fig. 3, will 
show at A B the ordinary load water-line when the 


Swain Se 
SHOWING SUBMARINE IN HER HOLD 


these conditions and becomes, in fact, a sort of dry dock 
The water having been let into the hold and the bulkhead 


withdrawn a submarine can be floated in and temporarily | 


secured on a special cradle. 


The bulkhead is then replaced 
and the hold pumped out. 


When this operation is com- 


pleted the aft tanks are again filled till the point C comes | 


above the water-line. The portion of the fore part which | 
has been removed can then be replaced and the water in 
the aft ballast tanks and in the fore compartment pumped 
out. Then after the submarine has been finally secured 
the vessel is ready for sea, and on arrival at her destina- 
tion the same operations have to be carried out in order 
that undocking may be performed. Fig. 2 shows approxi- 
mately the position occupied by the submarine in the hold 
of the vessel during transport. 

Of course, the Kanguroo when not employed for the | 
special purpose for which she was actually designed will 
be used as a cargo boat. 
appearance, having very bluff bows. The structure | 
observable amidships in the engraving showing the launch 
is for giving transverse strength. On it will be mounted | 
derricks for dealing with cargo, or possibly a third mast. 
The propelling machinery is aft of the main hold. 
sists of a triple-expansion engine designed to develop 


850 indicated horse-power, which is expected to produce | 


a speed of about 10 knots. This engine was built at the 
works of Dyle and Bacalau, of Bordeaux. 

The crew and officers’ quarters are aft of the main hold, 
as are also the quarters of the crew of the submarine being 
earried. There is steam heating and electric light 
throughout. 








PORTABLE FORGE WITH CYLINDER BLAST. 

A PORTABLE forge with 3 a blast produced by a piston 
working in a cylinder has been patented and put upon the 
market by Mr. John C. Bauer, of 214, Devonshire-road 
Forest Hill, S.E. A section through the apparatus is 
shown in the accompanying engraving. In this the body 
of the forge a is used as an air reservoir, b is the compress- 
ing cylinder, and c the piston. It will be evident that 
when the pedal d is depressed the piston ¢ will be raised 
through the agency of the rod e, the lever f and the piston- 
rod h, the rod qg being used as aguide. The raising of the 
cylinder will cause air to be sucked in through the flap 
valves in the bottom of the casing a. When the pressure 
of the foot on the pedal d is relieved the spring & will bring 
the piston back again to its original position. If the 
motion be continued more and more air will be drawn in 


- | technical art 


She is somewhat peculiar in | 


It con- | 


for brazing, welding, forging, &e 


l 





Jornt MEETING OF ScreNtTriFIC SOCIETIES IN CORNWALL. 
| A Cornish committee, under the chairmanship of Lord St 
Levan, has issued an invitation to the members of Council and 


The bulkhead may | officers of a number of scientific and technical societies to visit 
by reason of her | 
double bottom and her side tanks the vessel floats under | invited has been limited to 100. 


Cornwall from July i5th to 20th next. The number of those 
It will include representatives 
from the Institutions of Civil, Mechanical, and Electrical Engi 
| neers, the Chemical Society, the Institute of Metals, the Institution 
of Mining and Metallurgy, the Iron and Steel Institute, and the 
| Society of Chemical Industry. The programme which has been 
mapped out includes visits to tin mines, dressing floors, china 
clay, engineering, and other works, and places of interest to the 
geologist, and to St. Michael’s Mount, the Royal Institution 
of Cornwall at Truro, and the Royal Geological Society of 
| Cornwall at Penzance. Although the invitation is not issued 
| directly by any of the Cornwall societies, the committee includes 
| members of Council from each. Mr. George T. Holloway, 
|of 9 to 13, Emmett-street, Limehouse, E., has been asked 
| to act as hon. secretary in London, and from him any additional 
| particulars may be obtained. 





INTERNATIONAL EXHIBITION OF THE BuriptInac TRADEs, 
| Lerezic, 1913.—In 1913 an Exhibition of the Building Trades 
bow Homes is to be held at Leipzig from May to November. 

This Exhibition is to be universal in its character, and will 
wales everything in any way connected with building and 
| with homes. There will be the following divisions :—Section I. 
Architecture in eight groups; towns and settlements ; under. 
} ground and above-ground construction; inner decoration ; 
trade; homes and their decoration; archi- 
| tectural painting and sculpture ; gardens and parks; ceme- 
teries and their ornamentation ; monuments and their care ; 
conservation, &c. In addition, thirty-three sub-divisions. 
Section IL: Literature of the building trade; trade schools ; 
| office furniture ; three groups. Section [II.: Building materials, 

twenty groups, comprising stone, 
art stone, cement goods, concrete 
| and reinforced concrete ; heating plants ; lighting plants, &c.:; 
twenty-four sub-divisions. Section IV.: Machines, tools, 
and implements for building purposes ; five groups, with two 
sub-divisions. Section V.: Real estate transactions ; informa- 
tion and insurance ; book-keeping, &c.; five groups. Section VI. 
Hygiene in the home, factory, and street ; protection and wel- 
fare of workmen; protection against fire; six groups. Sec- 
tion VII.: Gymnastics, games, and sports. Section VIIL.: 
Testing of building material; lectures on the trades. 


Prizes For Proucus.—The Cradock (South Africa) Agri- 
cultural Society is offering two prizes of £12 10s. each-—one for 
| a light plough suitable for making furrows in wheat lands 
| which have already been ploughed to a depth of 8in.; the other 
| for a heavier and stronger implement for ploughing heavy soils 

| for the first time. The lighter plough must have double mould 
| boards reaching down to the level of the underside of the sole 
| plate, and must be capable of cleaning out all the loosened 
| ground to the full depth of the same, so as to form a furrow 
| about 6in. broad at the bottom, with sides sloping at angles 
of 45 deg. The mould boards at the beam and along their full 
length must be hanging over very much forward so as to prevent 
ground passing over them and to make it roll forward, as it 
were, as it slips back along them. The other plough must be 
so arranged that it can easily and quickly be altered to throw 
out ground which has been already ploughed to a depth of 8in., 
so as to form a farrow about 18in. broad at the bottom, with 
sides sloping at angles of 45 deg. It is hoped that makers of 
the various “ braaking”’ ploughs will so modify the design 
that in future consignments sent out to South Africa it will be 
possible to buy them either for first ploughings only, or, by pay- 
ing a little extra, to get the double-mould board attachment 
also; thus these ploughs will be then suitable for ‘ braaking ”’ 
ground, and also for furrow-making for watering previous to 
the general ploughing and for distributing water to the veld 
from valleys, &c., where it now runs to waste and does great 
damage by cutting dangerous channels. The trial will take place 
near Cradock a few days before the Show, which will pro- 

bably be held early in March, 1913. The judging will be by 

points, and the prize money paid out will be in proportion 
to the points awarded to each winning implement. Entries, 

which have to be made on a special form, must reach the Secre- 

tary at Cradock, Cape Province, by the Ist February, 1913, 
at noon, accompanied by an entrance fee of one guinea for each 
implement. A declaration of the selling price (at the exhibitor’s 
place of business). must accompany the entry, such declaration 
to be attested by a justice of the peace. Further particulars 
and copies of the special form of entry may be obtained from 
Mr. Geo. H. Byrnes, Hon. Secretary, the Cradock Agricultural 


| their manufacture and use ; 
wood; building ceramics 





Society, Cradock, Cape Province, South Africa. 
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RAILWAY MATTERS. 


Tue project for constructing a railway tothe summit of 
Table Mountain in Cape Town is once more being revived 
there. Much prejudice was at one time shown by a section 
of mountain enthusiasts against any such scheme, but the 
opposition to a large extent has died down, and it is re- 
ported that the representative of an important continental 
firm is now in Cape Town in order to develop a scheme of 





construction, 


We learn from the Railway Review of Chicago that the 
Kederal Storage Battery Company, Silver Lake, New 
Jersey, has been building for some time what is known in 
the United States as the Beach type of car, equipped with 
iidison storage batteries. The first cars of this kind were 
mall and adapted to the lighter classes of service, but larger 
and heavier cars were built subsequently, and orders are 
now being filled for a number of cars for branch line ser- 
vice on steam railways. These will be adapted to fast and 
comparatively heavy service, and will have the American 
standard height of draw bar and comply with the provi- 
sions of the safety appliance law. The Chicago Great 
Western Railway, the Chesapeake and Ohio Railway, the 
Cambria and Indiana Railway, and the United Railways 
of Cuba, are among the companies to be supplied with this 
equipment at an early date, 


Tur department of electrical engineering of the Massa- 
chusetts Institute of Technology has under way an im- 
portant investigation on the adaptability of electricity 
for road vans, more especially with reference to the con- 
ditions in Boston and its vicinity. The inquiry is directed 
along several particular lines, including cost of the service, 
convenience of the service, difficulties and expenses 
due to the delays in loading and unloading at freight 
houses and the like, delays caused by drivers and corre- 
sponding matters. An appropriation for this work was 
made by the Edison Electric Illuminating Company, 
Boston. The department has had erected in Brookline 
a 700ft. span of No, 00 bare stranded wire to represent a 
transmission span on towers, and has had this span under 
observation during the severe weather of this winter. 
The object is to learn more exactly the effects of ice, 
sleet and wind loads and of temperature effects on the 
stresses imposed upon the wire and its supports. This 
research is being carried on under the direction of Pro- 
fessor Harold Pender. 


THE Electrician states that a thorough inspection of 105 
miles of the surface lines in Chicago, the purpose of which 
was to locate all corrugations and measure their depth and 
length, was recently completed. The purpose of the inves- 
tigation was not to determine the reason for the appear- 
ance of the corrugations, but merely to note their position 
in order to facilitate the work of rail grinding. The tools 
used consisted of a thickness gauge of the leaf type, with 
leaves ranging from 0-004in. to 0: 25in, in thickness, a steel 
straight-edge 8}in. long and a 100ft. steel tape. It was 
necessary to make the working line of the straight-edge 
as thin as practicable. At present the companies are 
engaged in removing corrugations. Kerwin rail grinders 
were purchased and all work is being done between mid- 
night and five o’clock in the morning. The linear feet 
of corrugations removed by the machines in the four-hour 
period each night range from 50ft. to 500ft. It requires 
two men to operate the rail grinder, which makes the aver- 
age cost 0- 45d. per foot, not including the current consump- 
tion, oil and repairs. It is estimated that the total cost 
will approximate 4d. per linear foot when all charges 
are included. 


THE mechanical department of the Louisville Railway 
Company has designed and built an inexpensive yet effi- 
cient commutator slotting machine in its shops at Louis- 
ville, Ky.. It is mounted on one of the building columns 
and is belt-driven from a line shafting which passes through 
the armature shop. It consists of a guide casting bolted 
to the building column, at the top of which a hand wheel has 
been applied to a screw which raises or lowers the bracket 
supporting the slotting saw to the proper working eleva- 
tion. The slotting saw is mounted on a cast iron bracket 
which is provided with a rack and pinion. By applying 
a crank to the pinion shaft the slotting saw is forced hori- 
zontally to the cutting position. A circular leather belt 
drives the slotting saw, and the whole is controlled by a 
foot lever friction clutch mounted on the main shafting. 
The armature support is constructed of structural steel 
with cast iron armature shaft bearings. The support is 
mounted on wheels so that the armature may be raised to 
the support by the overhead travelling hoist and moved 
easily to the slotting machine. The whole outfit did not 
cost more than £4, and a Westinghouse railway commu- 
tator has been slotted in twelve minutes. 


A RECENT trip on an American locomotive equipped 
with a mechanical stoker resulted in the capability of the 
latter to maintain steam pressure over a long and difficult 
section of line being amply proved. According to a 
short account of the test which appears in the Railway 
Gazette, the engine was of the 2-8-0 or consolidation type, 
and the distance covered 137 miles. The train consisted 
of twenty-two loaded wagons weighing 906 tons, the line 
rises on a gradient of 10-6ft. per mile for about five miles, 
the next three miles is 26-4ft. to the mile, and for the 
succeeding five miles it is 60-6ft. per mile. In addition 
to these gradients there are others of a similar description, 
and during the whole of the climb up these hills the driver 
paid no attention whatever to the steam so far as the appli- 
cation of the injector was concerned. One injector was 
started and worked without being shut off for a distance of 
twenty-eight miles, requiring 1 hour 40 minutes to cover. 
In the meantime one injector was insufficient to maintain 
the water supply while the engine was working so heavily 
and the second injector was started and worked as occa- 
sion demanded. ‘This was done seven times in the period 
mentioned, the time of operation ranging from one minute 
to four minutes each. In no case was there any diminu- 
tion of steam pressure, and on several occasions the second 
injector was put on solely to prevent the safety valve from 
lifting. The stoker was started and stopped thirty-one 
times on the trip, its period of continuous action varying 
from one to eighty-three minutes. On the easy and undu- 
lating portions of the road the stoppages were quite 


NOTES AND MEMORANDA. | 


PRACTICE varies widely with regard to the construction | 
of turbine casings. These generally are made of cast iron, | 
though some European builders make the high-pressure 
front end of cast steel. Parsons turbines are built with the 
top and bottom halves singl2 castings or made in sections. 
Some of the older designs of impulse turbines used solid 
diaphragm plates placed on the shaft between the discs. | 
The clumsiness of handling and the difficulty of making | 
repairs with this construction has forced most builders to 
make these in halves and to fasten them to the top and | 
bottom portions of the casing. Cylinder casings are now | 
made of symmetrical design and without any deep metal | 
webs or ribs as stiffeners on the outside. Equalising pipes | 
with provision for expansion take the place of passages | 
formerly cast in the casings themselves. Strains due to 
unequal temperatures must be avoided in all portions. 





AN apparatus for the consumption of sewer gas, invented | 
by Mr. William Rodger, burgh engineer, Dunoon, and | 
fitted to one of the public lamps in the burgh, has in the 
interior of the lamp a combustion chamber in the form of | 
a two-part cone. According to the Times, the lower por- 
tion of the cone is carried through the base of the lamp 
head, and connected to the upper part of the lamp standard, 
the upper part of the cone being designed to fit the lower | 
portion and also the upper portion of the lamp head. In 
the interior of the upper portion of the cone there is fitted 
a baffle plate, and below this there is a Bunsen or other 
suitable burner fed from the main gas supply through a | 
by-pass, so that the Bunsen is kept lighted even when the 
supply to the illuminating burners is cut off. The sewer | 
gas is led from the sewer to the lamp standard and passes 
upward into the cone, being burned partly below and 
partly above the baffle plate. 


THE Omaha Electric Light and Power Company has a 

large motor load among grain elevators and other local 

industries, totalling nearly 11,000 horse-power. The | 
effect of this heavy motor load has been to lower the power | 
factor of the station, increasing the heating of the machines | 
and affecting their efficiencies. This reduction of »~ower 

factor even reached a point where it was difficult to get 

sufficient excitation to maintain the rated terminal voltage 

of the alternators. A 2200 kilovolt-ampére generator had 

become available for other uses at about this time, due to 

the installation of larger units, and it was accordingly 

determined to reconstruct this machine into a synchronous 

motor, operating it as a rotary condenser to improve the 

station power factor. For its new purpose the unit was 

equipped with a special shaft and roller step bearing. The 

result of the use of this rotary condenser has been entirely 

to correct the former troubles due to low power factor, the 

leading currents taken by the over-excited motor off-set- 

ting the lagging characteristics of the outside load. 


UNDER extreme conditions of overload cunent, that is, 
in ease of a short circuit across the terminals, it is question- 
able to what extent interpoles are effective. It is practic- 
able to design interpoles on direct-current generators which 
will not unduly saturate up to possibly three or four times 
normal load. However, in case of a sudden short circuit 
the current delivered by the machine is liable momentarily 
to rise to a value anywhere from fifteen to thirty times 
full-load current. With this excessive current the inter- 
poles of the direct-current generator must necessarily be 
more or less ineffective. On account of saturation the 
commutating flux under the interpole cannot rise in pro- 
portion to the current. However, there should still be 
some commutating field present, which condition is prob- 
ably considerably better than no field at all, or a strong 
field in the opposite direction as would be found. without 
commutating poles. Therefore in direct-current gener- 
ators with well-proportioned interpoles, the conditions on 
short circuits are generally less severe than in non-interpole 
machines. 


AT a recent meeting of the American Society of Mechani- 
cal Engineers in San Francisco, the subject of oil burning 
was discussed very fully, ten papers being read upon the 
subject and some twenty engineers entering into the dis- 
cussion. It is interesting to note the great stress laid upon 
the matter of reducing the excess of air to a minimum. 
In general any burner will atomise the oil if sufficient steam 
is applied to it. On the basis of an equivalent evapora- 
tion of 15 lb. of water per pound of oil, steam for atomising 
equal to 5 per cent. of that generated would be equivalent 
to 15 x 0-05 = 0-75 1b. of steam per pound of oil fired, 
and similarly for other percentages. In the tests made by 
the United States Naval Liquid Fuel Board in 1904 the 
steam required for atomising varied from 1-75 per cent. 
to 10-81 per cent. of the total generated. In these tests 
a large number of different burners was used. Average 
good practice seems to be in the neighbourhood of 3-5 per 
cent. to 4 per cent. for atomising, although the best prac- 
tice ranges from 1-5 per cent. to 3 per cent. At the 
Redondo plant in California the average steam for atomis- 
ing in seven tests was 2-15 per cent. of the total generated. 
It should be said that the steam used for this purpose will 
vary greatly with the same burner. 


Tue Electrician gives some particulars of a 500,000-volt 
transformer which has been specially designed for high- 
tension testing work. It has only one high-tension ter- 
minal, the other end of the winding being earthed. The 
insulation of the low-tension winding, and that between 
the high and low-tension coils, is accomplished by means 
of insulating cylinders. The high-tension winding is 
insulated from the core by subdividing the high-tension 
winding and so connecting the coils that the coil with 
maximum potential to earth is situated at the greatest 
distance from the yoke. The unearthed end of the wind- 
ing is at the middle of the column of coils. The coils 
placed closer to the yokes are nearer the earthed end of the 
winding and their potential to earth is correspondingly 
less. The coils at the earthed end of the winding practi- 
eally touch the yokes. The distance of any coil from the 
yoke increases with its voltage above earth, and the poten- 
tial gradient from the unearthed terminal is therefore fixed 
and uniform. The windings of this transformer have 
developed a voltage of 600,000. The high-tension terminal 
is of the condenser type, made of alternate layers of insu- 
lating material and tinfoil so proportioned in length and 
thickness that the potential gradient along the surface 





frequent. 


from line terminal to earth is approximately uniform, 


MISCELLANEA. 


Ir is reported that an English company has bought up 
a large area of peat bog in Denmark, with the intention 
of erecting factories for the purpose of producing briquettes 
from the peat. According to the estimates, the capital 
expenditure on plant will amount to over £300,000. Den- 
mark is now an importer of nearly three million tons of 
British coal per year, but it is hoped by Danish consumers 
that she will gradually become more self-supporting, so far 
as fuel is concerned, when the peat bogs are properly 
worked and made use of, although peat has not made 
much headway against coal in any country as yet 

THE first International Radio-Telegraph Conference 
ever held was opened in London on Tuesday morning, 
June 4th, in the theatre of the Institution of Electrical 
Engineers, Thames Embankment. It was attended by 





| representatives of practically every country in the world. 


The proceedings were strictly private, but before the 
delegates entered upon their deliberations they were 
welcomed in an address by the Postmaster-General, Mr. 
Herbert Samuel, on behalf of the British Government. 
The delegates to the conference will be received by the 
King at Buckingham Palace on the afternoon of June 10th. 


A NOVEL scheme has been recently exhibited at Cologne 
in a competition for a substitute to the present pontoon 
bridge there. It is a high-level bridge, which will allow of 
an unrestricted river and land traffic, but having slopes as 
steep as | in 12, so that they can only serve for foot traftic 
and cannot be taken by vehicles without difficulty. To 
meet this objection on both shores under the approaches 
to the bridge there is placed electrical machinery for 
driving two large spur wheels, one on each shore, over which 
a long chain runs ascending the approach, then over the 
bridge and descending along the other approach, and then 
back again, always keeping the right side of the bridge. 
It runs throughout in an iron groove. Vehicles are pro- 
vided with suitable hooks which are hooked into the slowly 
moving chain, thus being drawn along while the animals 
are relieved from exertion and simply walk on. Foot pas- 
sengers may walk, but suitable cars may be provided to 
be hooked on the chain for conveying them up and down. 
Tue Australian Commonwealth Customs authorities 
have decided as regards bodies of motor cars imported 
into Australia, that ‘‘ the term ‘ body’ may include the 
following items which are occasionally charged as extras : 
Upholstery, lamp brackets, shields or valances (footboard), 
side doors, hood irons, well or bracket for spare tire or 
Stepney wheel, luggage grids or rails, foot or arm rests, 
tool boxes, but not carpets or mats, detachable hoods, 
wind screens, lamp, wheel, and cushion covers, mirrors, 
watches, horns, generators, tools, lamps, and similar 
accessories which are to be classified under the appropriate 
tariff items. Until July Ist next folding or dickey seats 
may be delivered as a part of the body (without extra 
duty). On and after that date a dickey or folding seat 
fitted to a single-seater will render it dutiable as a double- 
seated body. Folding seats with double-seated bodies 
will not affect the classification of the body. A subse- 
quent notice states that dickey seats will not be exempt 
from duty. 

ACCUMULATOR vehicles carrying a heavy tank of water, 
brushes, and rotating rubber scrapers for road cleaning 
are in operation in Berlin, Schéneberg, Charlottenberg, 
Hanover, Strassburg, Dresden, Hamburg, and other cities 
in Germany. According to Electrical Engineering, there 
are twenty-four at work in Berlin, and six special charging 
stations where current is supplied at 2d. per unit. Each 
vehicle is equipped with a 40-cell battery giving 200 
ampére hours on the five-hour rate. This supplies two 
4 horse-power series motors geared to the front wheels, 
which are so arranged that the vehicle can practically 
turn right round with its back wheels as a pivot. The 
controller provides for speeds of four, six, and nine miles 
per hour. The total weight of the vehicle without the 
water is 3} tons. The Berlin vehicles cover 18 to 25 miles 
per day, and cost, including current, about 18s. 6d. per 
day to run, as compared with 19s. 3d. for a horse vehicle, 
which covers, however, very much less ground. The use 
of the electric vehicles is said to effect a saving of some 
£84 per annum per vehicle. 

We hear that the German War Department has pur- 
chased a road train which is remarkable in many respects, 
being able to carry an effective load of 15 tons at a speed of 
8 kiloms. per hour. The train comprises a tractor carry- 
ing a generating set and five trailers connected by coupling 
links. The tractor as well as each of the trailers is equipped 
with two electromotors driving the rear wheels. The 
generating set, mounted on the chassis of the tractor, com- 
prises a 50 horse-power four-cylinder Daimler motor, 
direct coupled to a 33-kilowatt dynamo. The current 
generated is supplied to the electromotor through two sub- 
stantial cables, while another line of thin conductors 
serves for simultaneously actuating in all cars the switches 
which cause the electromotors either to reverse or to act 
as brakes. Behind the driver’s seat there is a cable drum, 
the cable on which supplies current for the operation of 
the electromotors on the trailers at a distance from the 
tractor. Each trailer comprises a bogie connected with 
the front wheels, and can be connected by simple bolts 
to the coupling triangle of the preceding car. 

WE hear that Count Arco has recently made a further 
important invention which is being taken up by the 
German “ Telefunken’ Company. The invention in 
question is a high frequency machine for the direct pro- 
duction of electric waves for wireless telegraphy and tele- 
phony. Although the machine does not differ materially 
from the ordinary alternating-current machine, it is capable 
of generating any desired output at frequencies from 
15,000 to 120,000 cycles per second, and therefore electric 
waves of lengths from 2500 m. to 20,000m. The machine 
is said to differ from all high-frequency machines hitherto 
invented, in that it is simple and cheap, runs at a moderate 
speed, and will produce waves at as high a fequency as 
may be desired. The first machines have already been 
made, and have been inspected by several German authori- 
ties. Another machine for an output of 500 kilowatts is 
now under construction, being intended for the Nauen 
wireless station. Count Arco will explain and introduce 
his invention at the forthcoming International Congress 
on Wireless Telegraphy which meets during this month in 





London. 
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Turbine Variations and the Screw Propeller. 


THE problem of the screw propeller was never an 
altogether easy one, even when the reciprocating 
| engine as a means of marine propulsion held the field ; 
but the range of difficulties now presented by the modern 
variations of type of marine engine is vastly extended, 
and availabledata is both meagre and not easy to focus, 





for the variable quantities involved are both greater 
in number and more difficult to correlate than ever. 
Turbine engines of the original Parsons type brought 
|the problem of increased revolutions into active 
prominence, and the disabilities of necessarily small 
diameters of propeller associated with high speed of 
revolution as compared with the old style of things 
| were soon apparent, especially in service at sea, 
where rough weather and the unavoidable increase 
of resistance due to fouling of the bottom may add 
20 to 30 per cent. to the power necessary for a given 
speed. The Curtis turbine and the combined 
impulse and reaction turbine reduced the number 
of revolutions and enabled designers to adopt 
larger diameters of propeller, and so to act upon 
larger columns of water, but generally this larger 
diameter has been accompanied by a reduction 
in the number of shafts, the condition of things not 
then showing much improvement upon the old system. 
Speaking generally, it may be assumed that twin 
screws are better than triples, other things being equal, 
because there is no loss from interference such as is 
likely to happen with a centre propeller struggling 
in the wake of two other propellers, one on each side, 
tending to prevent a free flow of water to it. If, 
however, twin screws have to transmit such a power 
that the pressure per unit area of blade is as great, 
or even greater, than would be the case with three 
smaller screws, the slip would be as great, and the 
| efficiency not much better than that of triple screws, 
| and so there may be disappointment that no marked 
| improvement is attained. 

| The latest feature in the development of turbine 





machinery is the adoption of mechanical gearing 
| between the turbine and the propeller, so that 
| different rates of revolutions may be used for 
turbines and screws. There are two ways in which 
|this difference has been applied; the gearing may 


ibe used to enable a high speed of rotation to 
| be adopted with small turbines, and, _ pre- 
}sumably, giving a better engine efficiency espe- 
; 7 

| 


icially at low speeds. In this case the propeller 
| is working under the same conditions as with a com- 
| bined impulse and reaction installation, and a gain 
|is only to be expected from the machinery end of 
'the system. This method is being tested in the 
| destroyers being built for the Navy by Messrs. Par- 
'sons, and it will be interesting to know how much 
| is actually gained by the change. The system adopted, 
|in the new cross-Channel steamers Normannia and 
| Hantonia, designed by Professor Biles, which seems 
to have given a good result on trial, as shown in the 
paper read at thes spring meetings of the Institution of 
Naval Architects, uses the gearing to reduce the speed 
of the propeller very much below that of an ordinary 
turbine installation, and so a satisfactory twin screw 
arrangement has been attained with large screws 
and moderate revolutions. It is in this direction 
that we should expect most advantage to accrue, 
for the efficiency attained was good and the consump- 
tion of steam, as given in the paper, good also, being 
in the neighbourhood of 14$1b. per shaft horse- 
power at full speed, with all the auxiliaries included. 
It still remains to be proved by the ultimate test of 
behaviour on service whether mechanical gearing 
will retain its efficiency and remain noiseless under 





the rough-and-tumble of sea conditions. With 
modern methods of gear cutting and with forced 
lubrication there seems no reason to suppose that the 
wear will be appreciably greater than is found to 
be the case with smaller gears of the same type 
running with the same pressure between the teeth. 
This has been found to be the case on the Vespasian, 
the first geared turbine ship to be tried. In consider- 
ing the relative merits of these systems, it must be 
remembered that the efficiencies of propeller and 
turbine in these cases are calculated from the shaft 





horse-power obtained by torsion meters of a type 
which is open to the criticism that the assumption 
|is made that the turning moment of the shaft in tur- 
| bine steamers is uniform throughout, and does not 
| vary during a revolution. This qualification of the 
| results was pointed out during the discussion on 
| Professor Biles’ paper, and it is questionable whether 
such an assumption is entirely safe ground on which 
to build. Even if it be granted that the moment 
exerted by the turbine is not subject to any periodical 
fluctuations, there is still the consideration of the 
| indeterminate factor which may be present in the 
effect of the propellers upon one another, especially 
with large- twin screws in close proximity to one 
another. The revolutions of the two sides are 
never precisely the same; there is therefore the 
condition that one propeller is always overtaking 
the other, and the blade tips are alternately opposite 
to and away from one another. This may set up a 
periodic fluctuation of torsion during a revolution, 
and affect the result given by a torsion meter indicat- 
ing torsion at one, or at most two, spots during:a 
revolution. There is also the condition in some 
torsion meters that part of the measuring apparatus 
is attached to the ship, and it is known that the hull 
does distort, especially in light structures under heavy 
powers. The whole question of propeller efficiency 
is therefore a somewhat difficult one to pronounce 
upon at present, and will only be properly settled by 
experience with and comparisons between the differ- 
ent types of installation in the light of further know- 
ledge. 

The ultimate test of speed in terms of steam 
consumed is easy to come at where accurate measure- 
ment of the water is obtained by means of tanks 
fitted for the purpose, but this is both expensive and 
cumbersome. The usual method is to count the 
strokes of the pumps, making suitable corrections 
for temperature and slip at the pump buckets ; the 
observations must be continued for some time to 
be reliable, for the period which elapses while. the 
speed is being observed on the measured mile is usually 
too short for good results to be obtained. When the 
water measurement can be assumed to be quite accu- 
rate, the steam known to be dry, the boilers free 
from priming, we are still unable to separate the 
efficiencies of turbine and propeller ; this can only be 
done by correct measurement of shaft horse-power. 
Upon this factor very much depends when so many 
variations are being made upon turbine design. 
With ships of the mercantile marine there is little 
chance of getting detailed results properly focussed 
down; many considerations and many types make 
this difficult, but it should be possible to get great © 
enlightenment from ships of the Royal Navy, in 
which there are many of the same class with type 
variations which can be kept under close observation 
and comparison ; and no doubt this will be thoroughly 
done. It would be of great service to the profession 
were such information put at the public disposal. 


} 











The Settlement of Trade Disputes. 


Tue Government knows but one cure for the revo- 
lution of labour ; it is boards and more boards. It 
set up the boards on the railways, and when they failed 
replaced them by others; it established the Indus- 
trial Council; it has arranged the local boards 
to settle colliery disputes, and _ besides other 
new bodies, “‘too numerous to mention.” of more 
or less value it has of late used more than ever before 
the services of the Board of Trade for the adjustment 
of differences. The outbreak at the docks suggests 
| no new cure to it, and once more we have the familiar 
proposal for a board, in this instance regardless of the 
fact, of which it can hardly be ignorant, that a London 
Labour Conciliation and Arbitration Board, which 
deals very largely with the traffic of the Thames, 
has been in being for more than twenty years, and 
that it and other machinery already in existence has 
not been put in motion. 

That a great deal of excellent work has been done 
by conciliation no one can for an instant deny, but the 
belief that the present labour troubles are to be settled 
by such means is discredited by a hundred facts. 
The trades unionist now considers the agreements 
signed by such boards as no more than the instruments 
of an armistice which gives him time to recruit his 
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exhausted forces. They can be regarded as nothing 
but temporary measures, and as such they will 
remain until the power to break them with impunity 


has been removed. That fact at last is beginning to 
impress itself upon the Government, but unfortunately, 
if rumour be true, with the worst result, for it is said 
that compulsory arbitration is to be introduced. To 
it masters and men are alike opposed, and the evidence 
that New Zealand, Australia, and America afford of its 
value is so meagre as to justify but little hopes that 
it would really ensure peace. As we showed recently, 
in reviewing a Yellow Book on the subject, it has never 
been used to its full extent. In a few cases the ring- 
leaders of “illegal strikes ” have been imprisoned, but 
only in cases where the number of strikers involved 
was Insignificant in comparison with the numbers that 
are called out in this country. To punish the leaders 
here would be a difficult matter indeed—some members 
of Parliament would be amongst them—and we may 
feel assured that the desired effect would not be 
attained. On the other hand, to punish every illegal 
striker, as should be done if the law were adminis- 
tered impartially, has always been a practical impos- 
sibility, and is now, since the national strike has 
sprung up, a thousand times more so than ever. No! 
Peace must be sought in other directions, of which 
probably the most hopeful is the repeal, or at least the 
modification, of the Trades Disputes Act, but an alter- 
native worthy possibly of more than passing considera- 
tion is to allow the Act to stand and then employ it 
as a means of enforcing the observance of covenants. 
Let us illustrate our meaning. We will suppose, in 
the first case, that the men in a shipyard throw down 
their tools without giving the statutory fortnight’s 
warning. That constitutes an illegal strike. The 
strikers, therefore, are outside the law and cannot 
seek its protection or assistance. As far, then, as they 
are concerned the Trades Disputes Act should be a 
dead letter; they should be able neither to look 
for the exemption of their funds nor for the right 
to picket. On the other hand, the employer 
should have the right to sue for 
a civil court, whilst the police would prevent beset- 
ting and would assist free labour. Let us take now 
the case in which the strike was properly declared 
and due notice given. The least time should be a 
fortnight. Immediately after the declaration of a 
strike the case for the men and the masters could be 
laid before an umpire, who would decide whether one 
side or the other had broken a formal agreement. 


damages in | 


only alternative, is to make the offending party liable 
for damages in a civil suit. We can at least do that 
without repealing the Trades Disputes Act, and we 
submit that as a plan for preventing illegal strikes or 
| lock-outs it is at least worthy of consideration. 
| 
| 
i An International Tube Trade Syndicate. 


| 
| AN endeavour is being put forth to revive the inter- 


national agreement which existed in the rolled and 
drawn tube branches several years ago, and which 
comprised makers in Great Britain, Germany and 
the United States. Apparently the incentive on 
the present occasion has emanated from various 
tube makers in the west of Germany, who are said 
to have recently experienced severe competition 
from American exporters in the markets of Holland, 
Scandinavia and in certain other parts of Europe, 
and who therefore desire to bring about a fresh 
understanding with the United States Steel Corpora- 
tion or its subsidiary undertaking, the Steel Products 
Export Company, which is mainly responsible for 
the exports of iron and steel from the United States. 
The recent developments in the tube trade in Great 
Britain have also suggested to the Teutonic interests 
the advisability of seeking to conclude a fresh agree- 
ment with British makers of wrought tubes and 
pipes, the exports of which reached the formidable 
total value of £2,700,000 in 1911, quite exclusive 
| of the large tonnage of cast iron pipes and fittings 
which were likewise exported last year. Since the 
collapse of the German Gas and Boiler Tube Syndicate 
two years ago the inland competition between pro- 
|ducers in that country has been so exceedingly keen 
| that the only firms who have made any profits until 
quite recently have been almost entirely those who 
also carry on other departments of the iron and steel 
industry. In the meantime the whole system of 
tube manufacturing has undergone fundamental 
changes under the influences of ruinous rivalry, 
and the impetus of expansion on the part of the large 
and financially strong undertakings which produce 
both raw materials and semi-products and highly 
finished manufactures; and there are now two im- 
portant groups of tube makers, as compared with a 
large number of individual interests down to a short 
time ago. On the one hand, various large works 
have either installed or extended their own tube- 
making plant, or have absorbed individual tube 











If| works or concluded communities of interests with 


the employers were at fault then the Trades Disputes | some of the latter, who had previously been com- 
Bill would have its full force ; the men would be free | pelled, as ordinary customers, to buy semi-finished | 
to picket and their funds would be safe. If the men | steel for working up, and who have had to surrender | 
were at fault then the Act would not apply ; if both | their independence owing to the operation of excessive | 
were at fault then the employer would be deprived | competition. On the other hand, the principal tube | 
of the power to sue for damages, whilst the unions manufacturing company has not only extended its 
would be refused the right to picket. The umpire, | productive capacity, but has also introduced a 
of course, would in no case have the power to make an | complete novelty in the steel industry without taking | 
award. His sole duty would be to say whether the | any financial interest in the undertakings concerned. | 


| 
| 


—— 


interests, the United States Steel Corporation, anq 
it is reported, of Stewarts and Lloyds. Excepting 
that the discussion led to a decision to raise the prices 
of tubes in European markets, the conference did not 
result in the conclusion of a definite agreement, 
although the negotiations have apparently not heey 
terminated, but are to be continued and also ex. 
tended so as to endeavour to secure the adhesion of 
| other tube-exporting countries. 

If the object aimed at by the promoters of the 
proposed new international tube syndicate is to obtain 
higher prices in markets that are outside of the 
countries which are suggested as constituents of the 
combination, it does not appear that any valid 
objections can be raised either from the British 
| point of view or from that of our two principal com- 
| petitors. If, however, the intention is to divide 
|the markets of the world among the constituents 
‘of the syndicate, and to allot to each constituent 
country a definite tonnage of the total business, 
it would be well for British tube makers to remember 
what havoc this system has wrought in the British 
rail-exporting trade, owing to the operation of the 
International Rail Syndicate, the future fate of 
which now hangs in the balance. The Rail Syndicate 
has caused us to lose the leading position and vive 
place both to Germany and the United States in the 
export markets. Is it desired that this unfortunate 
circumstance should be repeated in the tube trade ? 
Our exports of wrought tubes and pipes in I'll 
amounted to 178,000 tons, as compared with 168,000 
tons in 1910; those of Germany were 172,000 tons 
and 151,000 tons respectively; and those of the 
United States, which apparently also include cast 
tubes and fittings, were 198,000 tons and 156,000 tons 
in 1911 and 1910 respectively. Although the British 
figures for rolled and drawn tubes show that we occupy 
the first position as exporters, the German tonnage 
will be seen to have closely approached the former, 
while the export tonnage of the United States is not 
| strictly comparable, as it includes all classes of iron 
|and steel tubes. It may be that under the pressure 
|of competition British exports may recede to the 
poser position, but surely this would be preferable 
to any international agreement under which, as in 
| the case of the Rail Syndicate, British tube makers 
| would incur the risk of losing a still greater share of 
|the business in external markets, to the advantaye 
| of foreign competitors. 
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Fergusson’s Percentage Unit of Angular Measurement, 
with Logarithms : Also a Description of his Per- 
centage Theodolite and Percentage Compass. By 
John Coleman Fergusson. London: Longmans, 
Green and Co. Price £3 3s. net. 


THis volume may, for the purpose of our review, 


terms of a bond had been observed. The bond would be 
a legal document binding on both parties, and be drawn 
up by a private or a State conciliation board. If either 


The company has, in fact, succeeded in inducing | be divided into two parts. In the first, running to 
several tube makers to entrust to it the sale of their |some seventy pages, the author discloses his new 
entire output for a period of thirty years, whilst | system of angular measurement, and_ illustrates 





party refused to make such an agreement, then the | at the same time the agreement provides for a sim- | 
other, if it so desired, might insist. Ifno bond existed, | plification of manufacturing in the works in question. 
then the Trades Disputes Act would apply. Thebond| It is under the circumstances of this consolidation | 


might be of a complex nature or of a simple character, | of tube manufacturing in Germany that suggestions | 


agreeing to no more than to give two weeks’ notice be- | have been made from that quarter that a fresh | 

fore striking or locking out. This proposal, it will be | understanding with British and American com- | 

seen, involves no compulsion. All it does is to deprive | petitors should be sought. It has, however, to be 

either side of certain privileges as a punishment for | borne in mind that British tube makers have also | 
| 





certain offences. That it would be opposed by trades | been strengthening their own position almost simul- | 
unions goes without saying. Under the precious Trades | taneously with the progress of amalgamations and | 


j}an angle after the value of its tangent, or, 


its practical applications and advantages. The 
second part of the book embraces about 460 pages, 
and is entirely devoted to logarithmic tables intended 
for use in conjunction with the proposed unit. 

Briefly explained, Mr. Fergusson’s idea is to name 
to be 
quite accurate, to designate an angle by the percentage 
relationship which the perpendicular side bears to the 
base of a right-angled triangle containing the angle. 
An example will make the system of notation quite 
clear. The tangent of what in the past has been 


Disputes Act they have all the privileges, and even 
when they are acting obviously illegally this measure 
supports them and gives no redress to those they 
damage. But that position cannot continue. The 
opinion of the country is rising more and more against 
the Act, and in no great time the weight that will be 
brought to bear on it will cause its overthrow. That 
desirable end, however, is only to be reached by 
thorny paths, and the plan we suggest might offer a 
readier solution of the present troubles. 

The continual multiplication of boards and councils 
for the settlement of trades disputes offers no per- 
manent solution of a grave question. If bonds were 
sacred then boards would be invaluable, and the 
direction in which we must look for means of reducing 
the frequency of strikes is towards methods that will 
ensure the observance of agreements. Compulsory 
arbitration will not do. Reporting to the Home-office 
on a strike in Western Australia, Mr. Ernest Aves 
said: ‘The course of this particular dispute is a 


‘other forms of trade association in the Fatherland. | called an angle of 30 deg. is 0-5773. peewee a 
|In the first place, the tube works in Scotland, with | Tight-angle triangle A B C, of which A B is the bas 
|one exception, have Lien or ane-to the tile oom | and BC the perpendicular, and in which the — 
aie - 7 ane which wae ragietare] | #t A is 30 deg. Then, since the ratio of BC to AB 
| Dy the Scottish Tube Company, which was registered | is 0-5773, it follows that BC is 57-73 per cent. of 
|in Edinburgh two months ago. The exception is |AB. Mr. Fergusson therefore calls the angle A an 
merely of a nominal character, inasmuch as the firm | angle of 57-73 per cent. 
concerned has agreed to take up a large financial! Since the tangent of 45 deg. is unity, it follows that 


interest in the new company, and this implies that on the new system such an angle has to be spoken 


domestic competition in Scotland is at an end. 
second important point relates to the termination 
of the three years’ trade contest among tube makers 
in the Midlands, after negotiations extending over 
several months. The immediate effect of the arrange- 
ment, which was entered into about three months 
ago, and is stated to apply to practically the whole of 
the tube-producing area in England, was an increase 
in prices all round by reducing the discounts on 
various classes of tubes. If, then, the Scottish works 
are all united in one company, and the English 
makers are also working in harmony in another way, 
it would naturally be easier for them to consider any 





simple and conclusive illustration of the fact that up 
to the present time the way has not been discovered 
by which the repudiation of an award by any con- 
siderable body of men can be either effectually pre- 
vented or punished.” The truth of that statement 


has been proved over and over again. If compulsion 
is ineffectual then the best alternative, possibly the 





proposals for an international syndicate than if they 
were still in keen competition with each other. 
Negotiations on the subject were commenced before 
the renewal of the German Steel Syndicate at the 
beginning of May, and a conference has since been 
held at Diisseldorf of representatives of Teutonic 


The | about as one of 100 per cent. 





Now, we must here 
explain that the author does not propose speaking 
about any angle greater than one of 100 per cent. 
The tangent of 60 deg. is 1-732, but it is not to be 
referred to as an angle of 173-2 per cent. Instead 
of this, all angles lying between 45 deg. and 90 deg. 
in the first quadrant are to be measured backward 
from the 90 deg. vertical line. Thus what is now 
known to us as an angle of 60 deg. will have to be 
spoken about as a 57-73 per cent. angle. It will now 
be gathered that the percentage system divides the 
circumference of a circle into eight equal ranges, 
each containing a hundred units of angle. In fact, 
the following angles are to be spoken of as zero per 
cent. angles :—0 deg., 90 deg., 180 deg., 270 deg.. 
360 deg.; and the following as angles of 100 per cent.: 
—45 deg., 135 deg., 225 deg., and 315 deg. Each 
division of the circle lying between an angle of 
0 per cent. and 100 per cent. is called an “ octant,” 
and a standard method of numbering them from 1 to 8 
has been adopted. Thus an angle of 60 deg. is called 
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an angle of 57-73 per cent. in the first octant, or, 
more concisely, ‘‘ Oct. I. 57-73 per cent.;” an angle 
of 30 deg. is an angle of 57-73 per cent. in the second 
octant; an angle of 120 deg. is an angle of 57-73 
per cent. in the eighth octant. 

The advantages of this sytem, the author tells us, 
are inpractice many. Itis true that the unit adopted 
does not give an equal division of the circle, but 
this, Mr. Fergusson contends, is not really necessary. 
On the other hand, most operations in surveying 
and navigational chservations are rendered, it is 
held, a mere matter of simple arithmetic. Thus, 
for example, if we are given a theodolite with its 
circles graduated according to the percentage system, 
the angle subtended by a known height at an un- 
known distance expresses at once the percentage 
relationship existing between the height and the 
distance. Reference to a set of trigonometrical tables 
is therefore quite unnecessary to determine the un- 
known distance. Perhaps more striking is the follow- 
ing illustration of the use of the new system. Let A B 
be the base and BC the perpendicular of a right- 
angled triangle. Let D be a point somewhere 
between B and C. We will suppose that the length 
of the base A B is known, and that it is desired to 
find the distance CD. With a percentage theodolite 
at A we sight the point D, and note thé reading d, say. 
The point C is next sighted, and the reading—c, say— 
observed. Then, c — d is the percentage relationship 
which CD bears to AB. This simple procedure 
should be contrasted with the comparative difficulty 
of solving the following formula, which results in 
ordinary practice :—x = a (tan ¢ — tan @). 

There are numerous other examples which we 
quote, but these must suffice. Without 





might 


having some experience of the working of Mr. Fer- | 
gusson’s system in practice, we hesitate to express | 


an opinion definitely one way or the other. But, 


from what we have learnt from his book, we are | 


inclined to believe that the system, once understood 
and adopted,should tend greatly towards the sim- 
plification of field calculations. Mr. Fergusson is 


to be congratulated on the completion of his nineteen | 
years of arduous work, for it has taken him that time | 


to elaborate his system and calculate the logarithmic 
tables to be found in his book. At the same time, 
a word of caution is perhaps necessary. Like all 
reformers, he sees in his proposals the panacea 
of many ills which are somewhat outside his field. 
Thus he seems to think that the “unit’’ he hasinvented 
will simplify trigonometry as a science, for at one point 
he writes that his discovery ‘reduces plane trigo- 
nometry to simple arithmetic by a few direct rules,” 
and at another that ‘it cuts down and clears away 
the tangled and difficult formule which prevent the 
ordinary man entering the preserves of the mathe- 
matician, and it opens a pathway thereto by simple 
arithmetic which all men can follow.” In these 
statements, we believe, his enthusiasm has led him 
to overshoot his mark. The value of his * unit ” 


is confined to the practical applications of trigono- | 


metry ; the science of trigonometry rests, and always 
must rest, on the radian as the unit of angular measure- 
ment. 
position that this unit is being employed. 
any other, then we will have very extensively to 
reconstruct the whole fabric. Finally, we would 
urge upon Mr. Fergusson the necessity for re-writing 
his prefatory explanation. There is much in it 
which might well be left out ; there is hardly a point 
in it which might not with advantage be more care- 
fully elucidated. We are of the opinion that the nine- 
teen years which the author has spent on the com- 
pilation of his tables are in danger of bearing but 
little fruit for want of a few more hours devoted to 
the writing of a clear statement of the fundamental 
facts. 


Heat and Thermodynamics. By F. M. Hartmann. 
London: The MeGraw-Hill Book Company, 6, 
Bouverie-street, E.C. 12s. 6d. net. 

THE author’s excuse for writing this book is that it 

cannot be expected that an average student will 

“cull from his text-book on physics, or some treatise 

on heat, an introduction to thermodynamics.”’ 

Hence the first half of the book is devoted to funda- 

mental principles of heat and the second part to 

thermodynamics. These fundamental principles turn 
out to be definitions of temperature, and heat units, 
descriptions of thermometers, and methods of calori- 
metry. Under the latter the mechanical equivalent 
of heat is defined, but, as this is the first law of thermo- 
dynainics, strictly it should have been in the second 
part of the book. The author gives a short history 

in connection with this equivalent, starting in 1842 

with J. R. Mayer’s statement that ‘“‘ when heat is 

converted into work, or vice versd, the ratio of the 
numbers representing the two quantities involved 
is constant.’”’ He also gives a short account of 

Joule’s and Rowland’s work, and states that a safe 

value to use for all practical purposes is 4.195 * 107 

ergs. per common gramme calorie. We_ think, 

however, that the British engineer will better 
realise and prefer to use 778 foot-pounds as the heat 
equivalent. 

After a short description of such things as heat 

of fusion, vaporisation, expansion of solids, &c., 

the laws of gases are taken in hand in Chapter 5, 


Half its theorems are only true on the sup- | 
If we use | 


display of mathematics, which, we fear, will be above 
the level of the average student. The adiabatic 
equation is given, but it is not stated that it is only 
true if the process is irreversible; however, this 
statement is made later on in the book. The usual 
results are arrived at, but by what seems to us an 
unusual and complicated method. The critical 
temperature is discussed, and its relation to the heat 
of disgregation of substances. The chapter con- 
cludes with the usual formule for total heat of steam 
and vaporisation of water, and there are a few words 
on hygrometry and the dew point. Chapter 6 
contains principally an investigation of the speed 
of propagation of wave motion in an elastic medium, 
and it is shown how the ratio of the specific heats 
of air can thereby be obtained from the velocity 
of sound in air. In Chapter 7 the propagation of 
heat by radiation is discussed, and this chapter com- 
pletes the first portion of the book. 

The second portion deals with thermodynamics, 
and begins with a restatement of the first law, which, 
as before mentioned, is given in the first part of the 
book ; the usual definition of the second law follows. 
To explain a simple thermodynamic engine, a ratchet 
arrangement is described winding up a weight, the 
movement being obtained by the alternate expansion 
and contraction of a metal rod, the amount of expan- 
sion being equal to the pitch of the ratchet teeth. 

Lord Kelvin’s thermodynamic scale temperature 
is explained by means of a series of Carnot cycles, 
the refrigerator of one engine being the source of the 
one following, and each engine does one B.Th.U. 
of work. It is shown that the temperature range of 
all the engines is equal, and that it is identical with 
that of the ideal gas thermometer, and up to 500 deg 
|Cent. differs only slightly from the temperature 
determined by the ordinary gas thermometer. 
| Chapter 4 is quite short, and describes “ steam 

operating on the Carnot cycle,’’ but no mention is 
|made of the fact that such a cycle is practically 
| unrealisable. 

Entropy is the next subject considered, and, on 
the whole, the treatment is satisfactory. It is ex- 
plained that ‘‘ the change in entropy that a system 
undergoes during a given irreversible process is a 
measure of the irreversibility of the process.’ A 
few applications of the temperature-entropy diagram 
to the steam engine are given. 

Chapter 12 is entitled “Elementary Steam and 
Engine Tests,”’ but in reality it deals with such things 
as the exchanges of heat during expansion between 
the steam and the cylinder walls, with steam jackets 
and with thermal efficiency. The author defines the 
term ‘‘ commercial efficiency ’’ as “‘the ratio of the 
power delivered by the engine to the power which a 
perfect heat engine working within the same tempera- 
ture limits would deliver.”” This is nothing else but 
‘* efficiency ratio,” a term which is well known to all 
engineers ; it is a great pity to coin a new name, 

In Chapters 14 and 15 thirty-seven pages are de- 
voted to the consideration of internal combustion 
engines and fuels. The chemical reactions occurring 
in a producer are stated, and the temperature-entropy 
diagrams of internal combustion engines are given, 
from which the thermal efficiency is deduced, and it 
is shown that the efficiency increases with the com- 
pression. It is stated that in the Diesel enyine an 
attempt is made to bring about the application of 
heat at constant temperature. No doubt this was 
the original intention, but it has been long given up, 
and the Diesel engine cycle is constant pressure 
combustion and constant volume ejection, the effi- 
ciency of which is less than that of the Otto or con- 
stant volume cycle for the same degree of compres- 
sion. 

Chapter 16 deals with compressed air and com- 
| pressors, and does so in a more detailed manner 
than the other subjects have been treated. The next 
chapter describes refrigerating machines, and gives a 
good account of the ammonia absorption machine, 
and compares it with other refrigerating machines. 

The book concludes with two chapters on the steam 
turbine. We note a neat proof of the expression 
for obtaining the critical pressure in parallel nozzles. 
A long account is given of the benefits to be obtained 
by installing low-pressure turbines working with 
the exhaust steam of reciprocating engines. It con- 
sists, however, principally of a quotation from a 
paper by Mr. Stott, read before the American Institute 
of Electrical Engineers. 

It will be gathered from the above that a wide 
range of subjects is dealt with in a comparatively 
small space (336 pages), and we think the book will be 
useful to those whose desire is to obtain a somewhat 
superficial knowledge of the various subjects dealt 
with. 
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SHORT NOTICES. 


Railway Signal Engineering (Mechanical). By L. P. 
Lewis. London: Constable and Co., Limited. 1912.— 
This is a conveniently sized book with clearly defined 
reading matter and many illustrations, consisting princi- 
pally of diagrams, hardly any of which are, however, 
dimensioned. As indicated by the title, the book does 
not cover the power operation of points and signals, nor 
automatic signalling, and it does not attempt to describe 
any signal systems, except the standard practices in use 
in Great Britain. How stations, junctions, &c., should be 
signalled and the purpose of all the varying apparatus 
used in the work is well described, but, in our opinion, the 


time it is a question as to whether too many refinements 
are not now put into signalling, and the cost thereby greatly 
increased. Mr. Fleet, the signal engineer of the Northern 
Division, North-Eastern Railway, expressed this opinion 
at the Institution of Civil Engineers (‘‘ Proceedings,”’ 
Vol. CLXXXYV., page 68), and we know of others that 
share the same view. We therefore regret that in no case 
does the author suggest any modification from the examples 
he gives, which appear in each case to suggest the maxi- 
mum, As an illustration of what we have in our mind, 
we would ask, are shunting signals required at all points 
and are detectors necessary in every case ? Also are there 
not too many distant signals? Take also the question 
of economical facing point locks. The author says in 
one breath (page 121) that it is unusual to adopt com- 
bined point-and-bar gearing unless stringent economy 
of first cost is essential. The next sentence adds that one 
large English railway company—the author refers to the 
Midland—has a combined point-and-bar apparatus as its 


| standard facing point lay-out, and on the opposite page 


we also read that such apparatus has the advantage that 
it is impossible for the signalman to move the points whilst 
there is a train over them, as in all cases the bar moves 
every time the points are worked. Does not the question 
naturally arise as to whether what is good enough for 
such a high-class line as the Midland is not good enough 
forall? As an illustration of what this means, let Fig. 216 
be taken. There are seven sets of facing points there, 
and, as the average cost of signalling is said to be £30 per 
lever (page 311)—and we would thank Mr. Lewis for that 
figure—there would have been £210 saved. 


Séren Hiorth, Inventor of the Dynamo-electric Principle. 
By Sigurd Smith. Published simultaneously in English and 
Danish by the Electroteknisk Forening, Copenhagen. 1912. 
—Faraday’s discovery and investigation of induction were 
followed by the invention of a number of magneto-electric 
machines, and it is difficult to know to whom th credit of 
priority is in many cases due. In this case, as in many 
others, the first inventor who succeeds in bringing a 
machine to a success attracts the attention of the public 
and secures the reputation of the inventor and discoverer. 
Often enough investigation and search show that he has 
been anticipated in some respect or in some measure by a 
previous inventor, who has remained obscure either through 
indifference or through inability to bring his ideas to 
fruition. This appears to have been the case with Séren 
Hjorth. It has been admitted in many places that the 
first patents on record for self-inductive dynamo machines 
were secured by him, and that to him is due the credit of 
having devised the first practicable machine of the kind. 
Nevertheless, Wilde is in the view of the general reader the 
inventor, and it is doubtful if his name will ever be dislodged 
from that position. The pamphlet before us is published 
in order to lay the facts of Hjorth’s claims before elec- 
tricians. It gives a short review of his career and dates 
and sketches from his patents and note-books. No one 
can read it or study the illustrations, particularly that of a 
dynamo constructed in 1855, without feeling that the 
claims of his advocates are well substantiated. We trust 
that the book may be widely read, so that credit may be 
given where it is due by the whole body of engineers and 
scientists, as it is now by a few who have paid closer 
attention to the subject. 


Works Management. By W. D. Ennis. New York 
and London: McGraw-Hill Book Company. Price 
8s. 6d. net.—This book is essentially American. Its 
spelling, its phraseology, and the methods which it advo- 
cates are not of this country. Yet, in spite of this, the 
volume should prove fairly useful to the British reader. 
Abstract industrial economy apart, it contains much in- 
teresting matter oa the general philosophy of workshop 
management. If some of its ideas are impossible of 
translation directly into practice in our British factories 
and shops, they are certainly suggestive, and as the author 
writes in an easy style the study of the book is not so dull 
as it might be. Within the past two or three years there 
has been a steady outpouring of books from the United 
States dealing with the science of workshop management. 
Of them all, this one is perhaps the most moderate in its 
expression of dogmatic opinion and the least sensational 
in its methods. The author has, on the whole, succeeded 
fairly well in confining himself to the real details of manage- 
ment and organisation. He is, of course, a disciple of 
Mr. F. W. Taylor, and has naturally been tempted to 
stray into the preserves of “‘ motion study” and “ effi- 
ciency engineering.”’ But his references to these subjects 
are only passing, and his book, viewed as a whole, shows 
but superficial signs of his master’s influence. 


Cast Iron in the Light of Recent Research. By W. H. 
Hatfield. London: Charles Griffin and Co., Limited. 
Price 10s. 6d. net.—There is perhaps no material used in 
the arts more complex in its constitution and behaviour 
than that known generically as cast iron. Within recent 
years the amount of research which has been lavished 
on it has been enormous. Yet we are still very far indeed 
from being in a position to say that we understand its 
nature and its vagaries. At the same time, a vast amount 
of information has been accumulated by the labours 
of many investigators, and it is extremely desirable to 
have the principal of these results collected together 
and presented side by side, as in the present book. Mr. 
Hatfield’s own researches are not the least valuable 
portion of the volume. He can speak with first-hand 
knowledge on many points, and in others he is able to 
guide us among the conflicting opinions of his brother 
experts. It must not be imagined that the book is merely 
a collection of unconnected experimental facts. In 
reality it is practically a treatise on the manufacture, 
treatment, and uses of cast iron, all as seen in the light 
of modern research. The author’s style of exposition 
is remarkably clear and interesting ; the illustrations are 
numerous and excellent. 
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and are discussed at considerable length, with a large 





author hasstuck too closely to these lines. At the present 
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THE IMMINGHAM DOCK. 
No. IIL.* 

THE power-house for the supply of both hydraulic 
and electric power is situated on a site adjacent 
to the western coal jetty—see plan, page 512 ante. 
Very considerable use is made of hydraulic power 
for the operation of the coal hoists, cranes, capstans, 
&e., but electricity is being utilised for lighting pur- 












































































| purpose the main steam pipe is arranged in the form 
of a ring, one half of which is situated in each engine- 
room. The greater part of the hydraulic equipment 
has been supplied by Sir W. G. Armstrong, Whit- 
worth and Co., Limited. The most important items 
of this firm’s contract included coal hoists, cranes, 
pumping engines, boilers, accumulators, capstans 
and hydraulic mains. The boiler-house plant com- 
prises a battery of eight Lancashire type boilers, 











































per hour against a pressure of 180 1b., and they are 
of sufficient capacity to feed ten boilers. Nine 
sets of Hotchkiss circulators and cleaners are jro- 
vided for removing any dirt or grease which may jogs 
the filters. Two Hocking’s patented  feed-water 
filters have been fitted in the feed pipes. The econo. 
miser is of the Clay Cross type, and is arranged jn 
two units of 256 pipes, each unit having a separate 
scraper gear. The flues are so arranged that eit ler 








































































































poses, for the graving dock pumping plant, foranelectric each having a grate area of 43 square feet. The! unit may be cut out for examination or repairs 
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hoist and radiator in the dock offices, and at the 
five signal cabins and the engine turntable in the recep- 
tion sidings. A grain silo, 137ft. by 128ft., of re- 
inforced steel construction, is being built at the eastern 
side of the main dock by Stuart’s Granolithic Com- 
pany, and in due course motors to develop in the 
aggregate several hundred horse-power will be in- 
stalled, as well as an interesting electrically operated 
belt conveying plant for the transport of the grain 
direct from the quay to the store. 


























Fig. 5—PLAN AND SECTIONS 


| boilers are 30ft. long by 8ft. 6in. diameter, the two 
flues having an outside diameter of 3ft. 5in. The 
| pressure at which the boilers work is 180 Ib. per square 
}inch. Assuming the quality of the coal used to be 
| equal to Newcastle or Yorkshire steam coal of good 
| quality—that is to say, with a calorific value of 
|about 14,000 B.Th.U.—each pound of coal would 
| evaporate about 8 lb. of water, giving a total evapora- 
| tion from each boiler of 8000 Ib. on a consumption 
' of coal of about 23} Ib. per square foot of grate per hour. 

























OF POWER HOUSE BUILDINGS 





Swain 


while the other unit is working. There are also eight 
superheaters of the * Bolton’ down-take type. 
Two dead-weight accumulators are provided, 
each ram being 22in. diameter with a stroke of 36ft. 
These two accumulators, which automatically control 
the starting and stopping of the pumping engines, 
are placed immediately outside the engine-room, 
and are supplemented by two outlying accumulators 
at the south side of the dock. The whole of the 
hydraulic mains— pressure and return water—were 
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Fig. 6-ARRANGEMENT OF THE ELECTRIC GENERATING PLANT 
As at present arranged the combined power-| The pumping plant comprises four pairs of hori- | supplied in Mannesmann solid drawn steel piping 
chiefly in 36ft. lengths. As aforementioned, there 


house measures 188ft. 6in. by 104ft. 6in., whilst 


an extension, 67ft. by 24ft.. has been provided for. | 


The building was erected by H. Arnold and Son, 
contractors, of Doncaster. As will be noticed from 
Fig. 5, the hydraulic and electric plants, although 
housed in separate engine-rooms, are supplied with 
steam by the same battery of boilers. For this 


* No. IL. appeared May 24th. 


zontal compound surface-condensing engines deliver- 
ing 700 gallons per minute against a pressure of 
800 lb. to the square inch. The cylinders are 24in. 
and 44in. diameter and the piston stroke 36in. 
Double expansion gear is fitted so that the point of 
cut-off can readily be varied. The four force pumps 
are arranged in pairs end to end, the diameter of the 
pump plungers being 6in. 

| There are two feed pumps, delivering 8000 gallons 


are four force pumps to each engine, each pump 
plunger being 6in. diameter (28-27in. area) and 
36in. stroke. The number of revolutions of each 


| engine per minute is 48, and they are designed to work 


with a consumption of 15 Ib. of steam per indicated 
horse-power per hour. The steam used by the elec- 
trical plant is probably somewhat less per indicated 
horse-power than the hydraulic plant—say, 13 lb. 
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per indicated horse-power or 20lb. per kilowatt | the pumps. The control gear is situated on a plat-| 500 volts to the pump motors; a second, situated 
hour. form. about mid-way between Immingham and Grimsby, 

it may be ment ioned that the four hydraulic Of the two switchboards shown in the illustrations | and feeding the Grimsby District Light Railway 
yunping engines at Immingham require about | of the interior of the power-house, that on the right-| with 530 volts direct current. Both these stations 


140,000 gallons of condensing water per hour, that 
each pumping engine has a surface condenser con- 
taining 697 tubes, the cooling surface being equivalent 
to 820 square feet, and that the suction pipes for these 
condensers are 2lin, diameter, and the discharge pipe 
20in, diameter, 

The water supply is obtained from a well on the 
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Fig. 7—ARRANGEMENT OF MAIN PUMPING PLANT 


west side of the dock, the water being raised by means 
of electrically driven Rees Roturbo pumps to a 
100,000-gallon steel tank at a height of 55ft. There 
are two sets of pumps to this tank, each being capable 
of pumping 10,500 gallons per hour. Similar pump- 
ing sets are being used for two other water tanks, | 
one situated near the storage sidings, and the other | 
of reinforced concrete, near the locomotive sheds. 
The electrical power plant comprises two 250- | 
kilowatt horizontal type Curtis turbo-generators, | 











Fig. 8-EXCITERS AND HIGH TENSION SWITCH GEAR 


one 500-kilowatt turbo-generator of the same type, 
and three 250-kilowatt rotary converters. All this 
plant is fixed and in operation, and there is now 
nearing completion the installation of one 1500- | 
kilowatt Curtis horizontal set, in the space to be seen 
to the left of the three other generating sets in the 
engraving—Fig, 5. We are informed that on its 
recent official trials at the Rugby works this set 
showed a consumption of 14-3 Ib. of steam per kilo- 
watt hour. The existing sets have water seals in 
the turbines, but carbon seals are being used in the 
latest plant. The condensers, air pumps, &c., are 
situated in the basement under the turbines—Fig. 6 
—and induction motors are employed for driving 












| of Rugby. 


hand side comprises the high-tension panels. The 
whole of this gear is of the remote control, mechani- 
cally operated type, and is of the standard British 
Thomson-Houston manufacture. Power factor in- 
dicators are placed on the panels. The transformers 
which convert the high-tension alternating current 
from 6000 volts to 320 volts per phase for supplying 
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the rotary converters are situated under- 


neath the switchboard gallery, and are 
Relivery controlled through oil switches from the 
high-tension board, which also controls 
the three turbo-generators—the fourth 
when installed—and the various high- 
tension feeders. These latter are brought 
¥| Suction into the station and up to the switch- 


Chamber . ° : 
board in screwed steel pipes, whilst the 


low-tension cables are neatly cleated 
underneath the engine-room floor. The 
low-tension continuous - current board 
controls the continuous current side of 
the two rotary converters to which 
allusion has previouly been made. 

The electrical installation was primarily 
designed to meet lighting requirements. The dock is 
lighted by about 200 Metroflam arc lamps—of 10- 
ampére size’and stated to give 6 candle-power per watt 

—connected in series of five across each side of the 
three-wire network. For the are lighting, 350 re- 
inforced concrete poles have been supplied by Sieg- 
wart, Limited, of Westminster. The complete light- 
ing installation represents about 600,000 candle- 
power. The wiring for the are lighting is largely 
overhead, that for the incandescent lighting is mainly 


were equipped by the British Westinghouse Com- 
pany. There another sub-station at the coal 
sidings, converting the high-tension current to con- 
tinuous current for lighting the sidings and the south 
side of the dock, and a sub-station at Grimsby sup- 
plying continuous current at 460 volts, and to the 
extent of 1200 kilowatts, to the outers of the lighting 
and power network at the Grimsby docks. These two 
last-mentioned stations were equipped by the British 
Thomson-Houston Company. The supply to the 
Grimsby docks is by a duplicate overhead transmission 
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Fig. 9-BACKS OF SWITCHBOARDS 


carried in steel ducts. In consequence of the larg 
area of the dock estate the system of distribution is 
primarily three-phase alternating current at 6600 
volts to rotary sub-stations supplying direct current 
to a three-wire network at 460 volts. In addition 
to the generating plant, the whole of the equipment, 
both high and low-tension, was supplied and erected 
by the British Thomson-Houston Company, Limited, 
The low-tension network has involved 
the use of about ten miles of triple concentric lead- 
covered cable, all laid on the solid system. In 
addition to the two rotary converters at the main 
station, there are several sub-stations; one at the 
graving dock supplying three-phase current at 

















Fig. 10-LOW AND HIGH TENSION SWITCHBOARDS 


with underground 
a total length of 


line over a distance of six miles, 
cables at each end, representing 
2} miles. 

The graving dock, which is 750ft. long, 56ft. wide, 
and 27ft. over the sill—see Fig. 4, page 537 of May 24th 
issue—has a capacity of 1,215,000 cubic feet of water. 
Alternating current being available from the power 
station at the dock, electrical driving was naturally 
chosen for the pumping plant. The total duty is 
divided between three main pumps working simul- 
taneously. The whole of the pumping equipment, 
including the electrical gear, switchboards, &c., has 
been supplied by W. H. Allen, Son, and Co., Limited, 
of Bedford, who secured the contract with their offer 
of ‘pumps to empty the dock in eighty-four minutes, 
the demand during that period not toexceed an aver- 














Fig. 11—FRONT OF LOW TENSION SWITCHBOARD 

age of 314 brake horse-power. It will be seen from 
the tests taken on April 29th and May Ist, de- 
tailed particulars of which are reproduced on page 602, 


that the average time actually taken was, on 
one occasion, two minutes less than the calcu- 
lated time, and on the other’ occasion two 


minutes longer. On the latter occasion, however, at 
qzhe end of the run, before the third pump was stopped 
grating, a quantity of air found its way into the 
suction, which prevented the water from flowing into 
one of the pumps. This brought up the average of 
the total time, which, taken on the results of the 
first two pumps, was within a quarter of a minute 
of the contract. With regard to the power, this was, 
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on the first test, 6 per cent. below the 


guaranteed. 


Preliminary Trial of Main Pumps, Monday, April 29th, 1912. 
. 2 PS; 7 P 


lst pump started 11.0 Stopped 12.26 ... Time, 1 h. 26 min. 

2nd _,, o Be a 12.28 ... » Lh. 23min. 

ord ‘s | RS “e 12.31 ... » Lh. 16min. 
Average —Total time, 1h. 22min. = 82 min. 


Revolutions. 














Ties. S ist | 2nd ard 
: ~ pump. pump. pump. 

11s Be | 23-5 oe :o0| —|— 
11.20 23 | 24 23-5 70 6500 

11.25 23-5 | 24-5 | 24 72 6500 

11.30 | 23-5 | 25 24 72 6450 

11.35 | 23-5 | 25 24-5 72 6450 

11 40 | 23 75 | 25-25 | 24-5 72-25 = 6500 —_ 

11.45) 24 25-5 | 24-5 | 73 6500 405 105 C3 
11.50 | 24-25 | 25-25 | 25 i4 6450 — -- 

11.55 | 24 25-5 25 73-5 6450 — _ 
12.0 | 24 25-25 | 25 73-75 6500 407 | 404 401 
12.5 | 24 25 24-75 73 6475 = — 
12.10 | 23-5 | 25 4-5 72-5 6475) - —- = 
12.15 | 23-5 25 24 72 6500 408 405 403 
12.20 | 23 | 24 23-5 70 6500 — 


930 units total in 83 minutes, as taken from | power-house meter. 
« 9 
i Rew 680 units per hour = average power of 680 K.W. 


a) 
Each pump absorbed average 680 = 226 K.W. = 303 E.H.P. 


= 273 B.H.P. The water level in the basin was +110ft., the 
water level in the graving dock 108ft., and the sliding caisson was 
in place during this preliminary test. The dock bottom was 
pumped dry in 82 minutes. 


The three main pumps are of Allen’s ‘* Conqueror ”’ 
centrifugal type, having suction and discharge branches 
40in. in diameter. They are situated in a pump- 
house measuring approximately 75ft. long by 35ft. 
wide on a floor 20ft. below the ground level—see 


Final Trial of Main Pumps, 


Ist motor started 11.28 lst valve opened 11.32 


aaa 4. af ty re ie 11.33 
ord (,, ce na... «. Ba 11.34 


Average time of trial = 1 








Time. Volts. Ist 
motor. 

11.35 22 23-5 22-5 68 6600 
11.40 23 J4 25 69-5 6600 410 
11.45 23 23-75 23-25 69 6550 
11.50 ... ...| 28-25 | 28-5 23-5 71 6660 405 
11.55 24 24-75 24 72 6650 
12.0 24-5 25 24 73 6600 410 
12.5 24-25. 25 24-5 73-5 6600 
12.10 24-5 25-25 24-5 74 6550 410 
12.15 24-25 25 24-75 73-5 6600 
12-20 25 25-5 25-5 75° 6550 410 
12.25 25-25 | 26 25-5 76-5 6600 
12.30 25-5 27 26-25 77-5 6600 120 
12.35 24-75 26-25 25-5 16 6650 
12.40 24-5 26, 25 v 6650 110 
12.45 2 25-5 25 7) 6600 
12.50 25 25-75 | 25-25 | 75-5 6600 420 
256 ... ...| 2a 24-75 24 72-75 = =©6625 
1.0 24-5 a 6600 


calculated 
tigure, and on the second 4} per cent. lower than that 
5S = 


| rods being of bronze. 


Revolutions. 


motor. | 





being divided into halves 
through the axis of the shaft. 
| Owing to the somewhat gritty nature of the water | 
dealt with it was deemed advisable to mount the | 
spindles in bearings entirely external to the pump | 5 
| casings, and this plan has also been carried out in the | AS has previously been mentioned, access to the 
smaller pumps which form part of the plant. At | mmingham dock estate from the direction hee 
| the discharge outlet of each pump is fitted a large | is afforded by means of the Grimsby District Light 
| 40in. sluice valve operated by hydraulic pressure, | Railway, a single line of about six miles in length, 
| the hand levers actuating the valves being situated | Although electrically operated light railways in this 
| in a convenient position on the side of the main valve | country have almost invariably little to distinguish 
/easing. These sluice valves are also provided with | them from electric tramways, the Grimsby—Inining. 
indicators showing exactly the position of the sluice. | ham light railway adheres more closely to the charac. 
In addition to the main pumps there is a pair of 14in. | teristics of a railw ay. It is of addit ional interest by 
centrifugal drainage pumps, also of W. H. Allen, Son | reason of its being the first instance in whicl: the 
and Co.’s manufacture, which are driven by three- | Great Central Railway Company has constructed an 
phase Westinghouse motors, each of 50 brake horse- electrically operated railway, and we hope to illus. 
power. These pumps draw from a sump below the trate and describe the salient features of the equip- 
bottom of the main suction culvert, and are each , ment of this new section of railway in a future notice. 
capable of delivering 500 cubic feet of water per 
minute against ; an average head of 35ft. when running 
at a speed of 720 revolutions per minute, the pump 
efficiency hee 76 per cent. Along with the main 
pumps these small drainage pumps deliver the water 
into a main discharge .culvert, and are fitted with 
foot valves and strainers at the end of the suction 
branches, and also with I4in. hand-operated sluice 
valves immediately at the delivery outlet of the pump. 
A small 4in. centrifugal pump and motor have also 
been installed for the purpose of pumping out the 
delivery culvert in order to permit of access to the | 
piping, &c., for inspection and repair. This is direct 
coupled to a three-phase motor of 5 brake horse-power, 
and is capable of delivering 250 gallons of water per 
minute against a total head of 35ft. when running at 


on a horizontal plane |  convetiieg crane, manufactured by Herbert Morris, 
| Limited, of Loughborough, has been provided to dea} 
with the heaviest parts of the plant. 
We give in the body of this article and on page 
596 a series of views of the power house. 





OBITUARY. 


WILBUR WRIGHT. 

Ir is with great regret that we have to record the 
death of Mr. Wilbur Wright, the celebrated American 
aviator and aeronautical inventor. He succumbed to 
| typhoid on the 30th ult. at his home in Dayton, Ohio, 

Wilbur Wright was born at Millville, Indi. ina, 
in April, 1867, so that at the time of his death he was 
just over forty-five years of age. His father, at one 
| time an itinerant preacher and later a bishop of a 

religious organisation, settled at Dayton, and it was 


1410 revolutions per minute. /here that young Wright and his brother Orville 

For the purpose of charging the drainage pumps | completed their rigger and entered “ge the 
with water prior to starting up a two-throw air pump mechanical career which | bie ae — © them 
| of the Allen-Edwards type has been installed, having | famous. In the academic ose of the word 
barrels 8in. in diameter with a stroke of Sin. The | the brothers were not engineers, for they served 
pump casings are of cast iron, while the barrels, | ”° apprenticeship in any mechanical art, nor 
plungers, and valves are of gun-metal, the bucket |42 they seem to have studied at a technical 


school. In 1889 they started a  jobbing  print- 
ing business at Dayton, and it is on record thiat 
their earliest mechanical achievement of other than 
a childish description was the construction of a 
printing press. In 1893 they turned their attention 
to bicycle making and repairing, and once more 
demonstrated their inherent aptitude for and skill in 
things mechanical. 

Although it would appear that from their earliest 
childhood they had been interested in the problems 
of flight, it may reasonably be held that it was soon 
after 1893 that they seriously directed their attention 
to the subject and began their long course of study 


This is driven through gearing 
by a 4 brake horse-power three-phase motor running 
at 710 revolutions per minute, the necessary air con- 
nections being carried from the highest points of the 
several pump casings along the walls of the pump- 
house to the air pump just described. 
As already stated, the motors are of the Westing- 
house three-phase type arranged to run at constant 
speeds with current at 500 volts, 50 periods, the start- 


Wednesday, May 1st, 1912. 


Ist valve shut 12.56 Time, Ist pump, 1h. 24 min. 


2nd . ae57-S... .... . nd Lh. 24-5 min. and experiment. It was about this time that Maxim 
Mm 5 . esx... » 3rd ,. 1h. 30-5min. in England commenced his experiments with his 
b. ¥6-3min. = 86-3 min. captive multiplane. In Germany, the — brothers 


Lilienthal had been performing flights up to 600ft. 
Temperature ries, Fah. in length on their gliders, and were contemplating 
Se es the application of a carbonic acid motor to their 
“2nd motor. 3rd motor. machine. In the Wrights’ own country the astro- 
nomer Langley was experimenting with model 
aeroplanes driven by twisted rubber, and later by a 
steam engine, while about the same period Chanute 
and Herring were performing numerous _ gliding 
flights. At Cardross in Scotland, Pilcher, the young 
Glasgow University student, was also engaged in 
gliding experiments, and like the Lilienthals, was look- 
ing forward to the day when he could drive his machine 
by mechanical power. 

The air was thus full of experiment, and to appre- 
ciate the Wrights’ work in its proper degree we must 
bear in mind the contemporary state of the subject 
of artificial flight. They were in‘a position to start 
their work with a fairly extensive second-hand 
knowledge of its rudiments, and it is certain that soon 
after they entered the bicycle business they began 
a systematic study of the experiences of others in the 
field of artificial flight. The death of Otto Lilienthal 
in August, 1896, seems definitely to have decided the 
brothers to take up the experimental side of the sub- 
ject. By the year 1900 they had progressed. sufti- 
ciently far with their studies to build their first 
glider. This machine was a biplane -with a support- 
ing area of about 17 square feet, and-in many details 
followed the construction adopted by Chanute. 
It was, however, distinguished by several features of 
great practical importance.” Thus, by an ingenious 
420 | 420 arrangement of the staying devices all the tie wires 

could be tightened or loosened by “adjusting two 

| | |of them. It was provided with a horizontal rudder 

| in front of the wings, and was designed so as to permit 
| the pilot to assume a horizontal position, and thus 
| eliminate the pendulum action of the body, which 
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1080 units total in £6-3 minutes, as taken from power-house meter... 86 : ° = 750 units per hour = average power of | action had been hitherto a serious factor in gliding 
86-3 p : 
soe ee ioe 75 experiments. Most important of all, however, was 
750 K.W. Each pump absorbed average 750 = 250 K.W, = 333 E.H.P, = 300B.H.P. The water level in the basin was at |\;- . 


an average Jevel during the run of 110-5ft., and the level of water in the graving dock was 109-5ft. 


removed. The trial with the main pumps lasted 86-3 minu‘es, 


|the wing warping arrangement adopted to secure 
| lateral stability. Previously, experimenters had 
| concentrated their attention on the attainment 


The sliding caisson was 


Fig. 7. Each pump is driven direct by a three-phase 
Westinghouse motor of 330 brake horse-power, run- 
ning at 415 revolutions per minute. The three 
ogether are capable of performing their duty when 
discharging against a head varying from I11}ft. to 
3lft., and are also capable of discharging against a 
maximum head of 34ft., the maximum efficiency 
being 82 per cent. The pump casings and impellers 
are of cast iron, and the spindles of steel, the casings 


ing gear for each unit being placed in close proximity 


to its motor on the floor of the pump-house itself. 
Liquid starters are employed. The various trans- 
formers and switchboards are arranged in a separ- 
ate house on the ground level adjoining the pump- 
house, within which is a stairway leading to it. Three 
300 kilovolt-ampére three-phase oil-cooled trans- 


of automatic stability, or, like Lilienthal, had been 
content to compensate want of balance by shifting 
| their position on the machine. To the Wright 
‘brothers will always belong the credit of having 


had the courage to depart radically, at the outset, 
| from preconceived ideas on this vital point, and to 
have designed and used a machine in which equili- 
| brium was secured by manual adjustment of the 


formers have been installed for converting the 6600 | supporting wings. 
A hand | 


volt supply to 500 volts for the motors. 


At Kitty Hawk on the coast of North Carolina 
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_a place eminently suited for the work by reason 
of its topography, its climate and its seclusion— 
the brothers conducted their early gliding experi- 
ments. The machine of 1900 proved fairly satis- 
factory and numerous glides were performed from 
the sand hills with which the neighbourhood is 
conveniently supplied. Having discovered several 
defects in their first machine, they undertook the 
construction of a larger one the next year, one notable 
point of difference being the increased camber which 
they gave to the wings. This machine was at first 
unsatisfactory, and in particular was very unsteady 
in the air. Nevertheless, they probably learnt 
more from it than from their first attempt, for by the 
end of 1901 they had reached certain fundamental 
conclusions which to-day are accepted canons of 
aeronautical faith. ‘The most important discovery 
that the centre of pressure moves back rapidly towards 
the rear of the wing surface when the angle of incidence 
is very small was made at this time, and will never 
he forgotten again. Laboratory experiments, of which 
the results are unpublished, were now taken up, and 
in 1902 the brothers’ third machine was constructed. 
Like its predecessors, it was a biplane, and had a 
supporting area of about 300 square feet, the same, 
that is, as the 1901 machine. ‘The horizontal elevat- 
inv rudder was retained in front of the wings, and in 
the rear a vertical rudder was added. It is estimated 
that during the year about a thousand glides were 
made with this machine, the longest lasting 26 seconds 
and covering 622ft. 

The control of these gliders had now become prac- 
tically instinetive, and early in 1903 the Wrights took 
steps. towards fitting their machine with a_ petrol 
engine and propeller. At this date America lagged 
far behind Europe in motor engineering, and finding 
it impossible to secure an engine which would suit 
their purpose, the brothers decided to build one for 
themselves. This motor was of the four-cylinder, 
four-stroke cycle type, and while of a simple design 
was in many places highly original. It was arranged 
to drive in opposite directions two wooden propellers, 
the transmission of power being by chain. On 
December 17th, 1903, the machine rose four times 
from level ground against the wind. These may be 
well regarded as the first authentic and successful 
flights of a power-driven aeroplane carrying a pilot. 
Clement Ader, it is claimed in France, flew a distance 
of 160ft. in 1890 on his steam-driven bat-like machine, 
and again in 1897 on an improved machine he is 
said to have covered a distance of about 1000ft. 
In both cases, however, deficient equilibrium wrecked 
the machine and terminated the experiment. The 
Wrights’ flights of 1903 lasted from 12 to 59 seconds, 
and on the latter occasion a distance of 852ft. is 
claimed to have been flown, representing a speed of 
over 9? miles an hour. 

During 1904 over 100 short successful flights were 
made. New points presented themselves for investi- 
gation, improvements were made, and by the middle 
of 1905 the inventors were in possession of a machine 
which they thought might with justification be 
introduced to the notice of the public. From Sep- 
tember 26th to October 5th a remarkable series 
of flights was conducted in a field at Dayton. Start- 
ing with a distance of about 11 miles and a time of 
18 minutes or so, they* progressed each day until 
on the last date mentioned they accomplished a 
distance of 244 miles in 38 minutes, or at a speed of 
about 38 miles an hour. Always shunning publicity, 
the Wrights disliked the attention which these per- 
formances attracted, and the demonstrations came 
to an end, The reports of their successes which 
reached the outside public were almost universally 
discredited or made a subject for ridicule. Yet 
for the succeeding three years the brothers preserved 
their reticence. They sought to sell their machine 
and patent rights to some military Power and were, 
perhaps, over cautious in their desire to hide their 
secrets from the world in general. At any rate, 
they failed to find a purchaser, and until 1908 little 
can be recorded of their doings. 

Meanwhile the progress of aviation in other coun- 
tries, particularly in France, was beginning to make 
rapid advances. In 1906 Santos-Dumont, com- 
mencing with short hops of a few feet, was officially 
certified to have flown a distance of 722ft. The 
following year saw Delagrange, Blériot, Henry Far- 
ian, and Esnault-Pelterie all at work. By the end 
of the year Farman had a distance of 2530ft. in one 
flight to his credit. Then in January, 1908, he 
covered a set course of 1 kilom. in length and thereby 
won the Archdeacon-Deutsch prize of £2000. This 
inay be said definitely to have convinced most people 
that their previous scepticism on the possibility of 
inan’s flying was misplaced. Enthusiasm for the new 
art grew. Fresh records were set up by Delagrange, 
Blériot and Farman, and by July of 1908 the latter 
aviator could boast of a journey extending to 12} 
miles. It was in this month that Wilbur Wright 
appeared on the scene in France. The brothers 
had decided to abandon their quest for a purchaser 
and to demonstrate to the world at large the capabili- 
ties of their machine. The younger brother remained 
in America, while the elder came to Europe. 

At Le Mans Wilbur spent over a month getting 
his machine together and testing it. It was unsatis- 
factory at first, and amid the derision of his French 
neighbours he effected nothing but a few short 
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Delagrange had established a new record, flying for 
half an hour and covering about 15 miles. Three 
days later, Orville Wright at Fort Myer, Virginia, 
performed two flights in succession, each occupying 
an hour. He slightly improved this time within 
the next few days, but on September 21st Wilbur’s | 
chance came and every previous record was broken 
in a flight of 61 miles in an hour and a-half. The | 
next day he had a flight of 41 miles to his credit, 
and two days afterwards he flew 24 miles in 54 | 
minutes, while the wind was blowing at 16 knots. | 
The early days of October saw him executing his— 
for that time—extraordinary series of flights with 
passengers. On the last day of the year he esta- 
blished- the world’s record and won the Michelin 
Cup with a flight of 90 miles—officially only 77— 
in 2 hours 20 minutes. 

His fame was now established. When the world 
came to know him better it was quite disposed to 
accept the accounts of his previous discredited 
performances and to regard him as the earliest 
successful aviator. His flights in France demon- 
strated to everyone the soundness of his machine 
and its great capabilities, and from then onwards 
he principally engaged himself in the manufacturing 
side of aviation. Quite recently, it will be recalled, 
the brothers had again sought the seclusion of Kitty 
Hawk and were engaged in further experiments 
with gliders, the reputed object of the work being the 
investigation of automatic stability. 

It is not for us to settle Wilbur Wright’s true 
position in aeronautical history. Whether he may 
with reason be called the greatest of the pioneers of | 
artificial flight is a subject for future generations to | 
judge. But for the moment we may be sure that 
there has been no greater personality in the history of 
aviation than he. His energy, his _ reserve, 
his capabilities both as a practical constructor and 
as a scientific investigator, distinguish him from the 
rank and file of those who have been drawn to the 
art of which he was a master. There are those even 
to-day who fail to see in his life and deeds anything 
remarkable, who would minimise his claim to renown. | 
For our part we are content to regard him as one of 
the century’s great inventors. 








PUMPS FOR THE MOTOR SHIP JUTLANDIA. 


AmonG the many subsidiary problems involved in the 
advent of the motor ship quite one of the most important 
is that centring round the driving of the auxiliary ma- 
chinery. The relative merits of steam, oil, electricity, 
compressed air, and hydraulic power have frequently been | 
debated. Up to the present, however, too little has, 
perhaps, been done to enable us to pronounce definitely | 
as to which is most likely to be generally adopted in the | 
future. So far as the various pumps comprised in a | 
ship’s equipment are concerned, it is fairly obvious that at 
least one of the above sources of power can be eliminated 
at once. If unheated compressed air be used for driving 
the pumps, the sudden expansion at the end of the working 
stroke is almost certain to cause trouble through the freez- 
ing up of the exhaust passages. We may mention in this | 
connection that in a recent ship air-driven pumps were 
actually installed, and that these were subsequently re- 
moved and electrically driven plant substituted 

In the case of the motor ship Jutlandia, built by Barclay, 
Curle and Co., Limited, for the East Asiatic Company, 
we understand that it was at first proposed to use air as 
the source of power forthe pumps. The idea was, however, 
abandoned, and here again the substitute was electricity. | 
The full complement of pumps in this ship numbers | 
nine, and embraces one ballast pump, four lubricating 
oil pumps, one fuel oil pump, one for fresh water, and two 
for the bilge and sanitary services. All these pumps were 
supplied by J. H. Carruthers and Co., Limited, Polmadie, | 
slasgow, and, with the exception of the two sanitary | 
pumps, they are a modification of the firm’s ordinary 
type of steam-driven duplex pump. The sanitary pumps | 





flights of only some minutes’ duration. Meanwhile 


are of the single-acting three-throw type, each ram being 





| machine-cut double 


| Oilfield equipment ; 





arranged to perform a different duty, such as pumping 
sea-water, pumping hot water, &c. All the pumps have 
their water ends of cast,iron fitted with brass, and are 
mounted on a substantial sole-plate, which also carries 
the electric motor. .The speed reduction is effected by 
gearing. Should occasion arise, 
any pump can be disconnected from its motor and driven 
by hand. Particular attention was given throughout the 
design to the lubricating details, so as to ensure efficient 
action during long runs. Three of the pumps are illus- 
trated in the accompanying engraving. 








Tue new south harbour protecting pier at Sunderland, 


| begun some nine years ago, just about the time of the 


completion of the Roker pier—was originally intended 
to be 2844ft. in length, and of this 2676ft. was com- 
pleted three years ago, when the River Wear Com- 
missioners decided to suspend further operations until 
they had the opportunity of ascertaining what influence 
recent dredging operations of the harbour entrance channel 
and the lower reaches of the river up to the Lambton and 
Hetton collieries shipping berths had in leading swell into 
the harbour. This dredging scheme has been vigorously 
proceeded with so as to obtain a depth of 25ft. to 30ft. 
at low water of ordinary spring tides from the sea inwards, 
to make the river Wear and the Sunderland docks acces- 
sible at all states of tide and weather for ships carrying 
up to 8000 tons deadweight cargo. Experience has shown 
that the dredging has not resulted in any apparent differ- 
ence in the amount of swell entering the harbour, and it 
was decided last week by the River Wear Commission 
that the time had arrived when it was desirable to com- 
plete the south harbour protecting pier—not to its origin- 
ally intended length—but merely to complete the unfinished 
end in a permanent manner by a roundhead which will 
overlap the visible end of the present finished part of the 
pier by about 40ft. This arrangement will give a clear 
entrance between the Roker and the South pierheads of 
727ft., instead of 600ft. as formerly laid down. On the 
new roundhead a granite lighthouse will be constructed. 
These works, estimated to take about three years to com- 
plete and to involve an expenditure of about £23,000, will 
be carried out by the River Wear Commissione1s’ own 
staff and plant, and according to the designs and under 
the direction of their engineer, Mr. William Simpson, 
M. Inst. C.E. 





THE Royat Society or Arrs.—The Albert Medal of the Soviety 
for the current year has been awarded by the Council, with the 
approval of the President, H.R.H. the Duke of Connaught, 
to the Right Hon. Lord Strathcona and Mount Royal for his 
services in improving the railway communications, developing 
the resources and promoting the commerce and industry of 
Canada and other parts of the British Empire. 


Pusiic LicHTiInG In Cuicaco.—Power for the new lighting 
arrangements in the city of Chicago will be supplied at 44,000 
volts three-phase sixty cycles to the main receiving station in 
the city, transformed down to 12,000 volts and transmitted at 
this pressure to the various sub-stations in the city. Each 


| transformer in the sub-stations is of the oil-cooled welded case 


type with fins, and is of 250-kilowatt capacity. The 12,000- 
volt primary is tapped at various points corresponding to 
11,500, 11,000, and 10,500 volts, and the secondary has a 
normal voltage of 5050 with taps at points corresponding to 
4650 and 4250 volts. 

Ot ENGINEERING Exuisition.—In connection with the forth- 
coming Hardware and lronmongery Exhibition to be held at 
Olympia, London, from September 7th to 17th next, a move- 
ment is on foot for organising as part of it a display of oil engi- 
neering exhibits. This will be the first of its kind attempted in 
this country, and will embrace the following sections :—(1) 
(2) transport facilities, including tank 
steamers, tank wagons, &c.; (3) oil fuel systems and apphances ; 
(4) oil engines for power and other purposes ; (5) oil refining ; 
(6) oil lighting and heating apparatus ; (7) oils for fuel, lighting, 
heating, lubricating, &c.; (8) the world’s oil fields ; (9) geolo- 
gical sections, photographs, &e. Mr. Sydney H. North will 
undertake the direction of the oil engineering section. An 
advisory council is now in course of formation, and we notice 
that many well-known authorities in the oil world are already 
included in it. Further particulars may be obtained from the 
offices of the Exhibition at 119, Finsbury-pavement, London, 
E.C, 
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THE LEVIATHAN DOCK AT LIVERPOOL. 


THE above illustration represents a view of the Gladstone 
Dock reproduced from a photograph taken recently from 
the Liverpool Overhead Railway. As we have previously 
pointed out, this dock is 1020ft. long, or nearly 140ft. 
longer than the Olympic, and has an entrance 120ft. wide. 
The sill is laid at 25ft. below Old Dock sill datum, and the 
floor will be laid at a level of 29ft. below this datum. 
The structure of the dock is to be such that it will be avail- 
able when required as a graving dock for overhauling and 
repairing the largest steamers that are likely to be met with 
for some years. With this object the floor will be fur- 


nished with centre keel blocks and side blocks. The | 


entrance will be provided with a sliding caisson, which 
will have a clapping face on each side, so as to maintain 
the water in the dock or exclude it therefrom, according 
to the duties required. 
It will be observed from the illustration that the walls 
-over 60ft. high—are practically complete. Before the 
concrete bottom can be laid, however, there is a large 
amount of material to be removed. The entrance caisson, 
134ft. wide, is in hand, the builders being the Motherwell 
Bridge Company. The guy dolphins are in course of 
erection, and the substructure for the engine-house is 
being excavated. Good progress is also being made with 
the dredging of the foreshore. The contract for the pump- 
ing installation, it will be remembered, was placed with the 
Worthington Pump Company, Limited, but the engines, 
of the Diesel pattern, are being built by Carels Fréres, 
Ghent. There will be five sets of centrifugal pumps, with 
discharge pipes 54in. diameter, and the engines will make 
180 revolutions per minute. The duty required of the 
pumps is to empty the dock of the whole of its contents, 
amounting to seven million cubic feet of water on an 18ft. 
tide, in 23 hours. There are at present over 700 men 
engaged on the dock works, which it is hoped to complete 
in the summer of 1913. 





H.M. AUSTRALIAN CRUISER MELBOURNE. 


THE launch of the cruiser Melbourne at Cammell, Laird 
and Co.'s works at Birkenhead on the 30th ult. has special 
significance, as it marks a new and definite naval policy 
undertaken by one of the Dominions of the Crown. The 
new Australasian navy, of which the Melbourne will form 
part, will comprise modern cruisers, torpedo boats, and 
submarines. It will further necessitate the maintenance 
by this colony of training establishments, dockyards, and 
factories. The Melbourne was designed by Sir Philip 


Watts, Chief Constructor of the Navy ; is 456ft. 10in. long | 


overall, 430ft. between perpendiculars, and 49ft. 10in. in 
breadth, and her displacement at load draught is about 
5600 tons. She will carry eight Gin. guns, two broadside 
torpedo tubes, and will have a storage capacity for seven 


torpedoes. Protection is afforded to the water line and the | 


hul] above this line by an armour belt extending the whole 
length of the ship. The thickness of this belt is 2in. amid- 
ships. Further protection of the vital machinery is afforded 
by the coal bunkers. The inner bottom is continuous 


| spaces, and the hull is divided transversely and longi- 
| tudinally with water-tight bulkheads. 

The vessel will be propelled by steam turbines of the 
Parsons type, arranged to drive four shafts, each of the | 
| shafts being available for going either ahead or astern. 
The designed revolutions when the machinery is develop- 
ing full power will be about 500 per minute. 
densers are of the Uniflux type, and are designed for the 
high vacua necessary with turbine machinery. 
| tube boilers are of the three-drum small tube type, the 
j tubes being Ilin. and ljin. diameter. 
| primarily intended for burning coal, but special arrange- 
ments have been made to enable oil fuel to be burned in 


improvements have been made in the machinery as a 
result of the experience which has been gained in previous 
The whole of the steel forgings in 
connection with the turbine machinery have been manu- 
factured at the shipbuilders’ steel works at Sheffield. 
The ship is electrically lighted throughout internally 
by incandescent lamps, and arc lamps for use when coaling 
For coaling purposes two electrically 
They are capable 


vessels of the class. 


have been provided. 
driven coaling winches will be used. 
of lifting one ton to a height of 40ft. at speeds varying from 
The ammunition hoists, the ash 
hoists, and the after capstan are all electrically driven. 
-apstan placed on forecastle deck can be 
The officers are berthed aft 


75ft. to 200ft. per minute. 


worked by steam or hand. 
on the lower deck and on the starboard side of the upper 
The crew occupy the forward portions of these 
Ten electrically driven 123in. fans will supply air 
to the magazines, shell rooms, steering compartment, 
engineers’ workshop, and working spaces beneath the lower 
deck, and also to the cabin and crew spaces, &c. 
engine-rooms will be closed down for action and ventilated 
entirely by 20in. and 25in. electric fans. 
Electrically driven reciprocating pumps with auxiliary 
| hand gear for drawing water from the sea and delivering 
it to a sanitary tank, also for the distribution of fresh water 
to the various apartments, are part of the equipment. The 
steering gear, which is of the screw pattern, is worked by 
steam or hand, and is controlled from the bridge by tele 
telegraphy installation 
according to the latest Admiralty requirements. 
are four searchlights placed in suitable positions and a 
comprehensive arrangement of voice pipes, telegraphs, 
The ship will be manned by about 400 | 
officers and men. 
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Garcke’s Manual of Electrical Undertakings and Directory 
Limited, 37 and 38, Strand, and 1, Buckingham-street, 


volume of this Manual, and contains statistical and 


| general information relating to as many as about 3000 
electrical undertakings. 


classified under the following headings :- 








Lighting, Power, and Traction ; (2) Telegraphs and Tel 

| phones; (3) Manufacturing and Miscellaneous; (4) 
| Colonial and British Possessions; (5) Directories of 
| Officials, of Members of Electric Lighting and Tramway 
Committees,.and of Electrical Contractors ; (6) Index of 
Undertaking ; and (7) Buyers’ Guide. There is also a 
| preliminary article, in which the progress of the past year 
is chronicled. Among the subjects dealt with in it are 
| the Electric Lighting Bill, the Light Railways Act, the 
| Rating of Tramways, Trackless Trolley Systems, Wireless 
| Telegraphy, &c. The section dealing with Electrical 
| Undertakings in the Colonies is made to include North 
and Central America, as well as the West Indies ; Africa, 
| ineluding Mauritius ; Australasia, and British Possessions 
in Europe and Asia. Altogether the ‘‘ Manual” is a 
veritable storehouse of information regarding matters 
electrical. 


Glasgow Shipping: Who's Who, 1912 edition. Liver 
pool: The Journal of Commerce Oftice, 7 and 9, Victoria 
street. London : 37, Walbrook, E.C. Price _Is.; 
post free, ls. 3d.—-This little book, which is of the same 
size and published at the same offices as ** London Ship- 

| ping’’ and ‘‘ Liverpool Shipping,” does for Glasgow and 
Greenock what the other books do for the Thames and fo! 
| the Mersey ports and Manchester respectively. It is 
| published now for the first time, and claims to be a com 
plete directory, personal and official, to the shipping and 
| allied trades of the district to which it refers. The in- 
| formation it affords, which is compiled from official r¢ 
| sources, includes a personal index, as well as indices of 
shipowners, shipbuilders, repairers, and marine engineers 
and ship brokers. Details are given of the Port of Glasgow, 
| shipping berths, graving docks, towage charges, Lloyd's 
| Register, the Naval Architects, the Admiralty, Board oi 
Trade, Customs-house, Chamber of Commerce, societi 
associations, &c., in Glasgow, and similar information 
rogarding Greenock. 


THe GrrMan SoutH AMERICAN TELEGRAPH COMPANY. 
In view of the fact that this company completed last year th 
first German cable to South America, its report on 1911, which ha 
just been published, cannot fail to be of interest. It states that 
in March, 1911, the already existing cable from Emden to Mon 
rovia was supplemented by a further section from the latte: 
town to Pernambuco, thus establishing telegraphic communica 
tion between Germany and Brazil. In Teneriffe an automatic 
| transmitting device was constructed, so that. messages only 

require to be re-telegraphed once, viz., at Monrovia, on the entir« 
route, and the total time of transmission was also reduced to 2 
| few minutes. During the year the portion of the cable situated 
in the English Channel, which had on several occasions been 
| damaged, was considerably strengthened in order to avoid the 
| recurrence of disturbances. Towards the end of the year the com- 
| pany bought up about 80 per cent. of the shares of the Compania 
| Telegrafico-Telefonica de la Plata, and thus secured control ove1 
| the cable between Buenos Aires and Montevideo. The cost 
of these shares, together with that of the technical improvement- 
proposed on this cable, amounts to about £120,000. The 
company is now engaged in extending the cable connection 
| from Monrovia to the German Colonies of Togoland and 
| Cameroons on the West Coast of Africa. According to the 
| balance sheet, there was a net profit for the year of £48,000, 
| and the company has again decided to pay a dividend of 6 per 


Electric | cent. 
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MANUFACTURE AND TREATMENT OF STEEL 
FOR GUNS.* 
By Generar L. CUBILLO (Valladolid, Spain). 


INTRODUCTORY. 


Ir is about thirty years since steel was definitely adopted 
chief countries of the world for gun construction. The 


by the é : 
ple difficulties presented in the manufacture of large homo- 
veneous masses of steel, and the resistance offered by tradition 
a routine to every change in industrial processes were the 


chiet causes of the continuation of the use of cast and wrought 
iron, in the third quarter of the last century, if not for the whole 
construction, at least for the principal elements of guns. The 
celebrated American artillerist, Rodman, cast large calibre 
guns, of cast iron exclusively, and applied, during and after 
the casting process, his invention of cooling the inside of the gun 
with water, and of heating the outside in such a manner that 
the inside was compressed by the outside. By this the maxi- 
mum tangential resistance of a single tube is attained, and it 
is then best fitted to oppose the pressure of the powder, The 
metal used by Rodman in the manufacture of guns was of a 
quality which has not since been surpassed. The pig iron 
employed was charcoal and cold blast iron, from ores of the 
greatest purity, so that the resulting cast iron possessed the 
best mechanical qualities. The resistance of cast iron guns 
was certainly increased by the Rodman process, though it was 
not known exactly by how much, since it is impossible to apply 
the rules of shrinkage to guns treated as described. But the 
improvement so obtained was not sufficient for the require- 
ments of the artillery, and cast iron, whether alone or com- 
bined with wrought iron or puddled steel, was incapable of 
withstanding very great pressure. It was certainly possible 
to fire the guns so constructed with charges larger than those 
employed in ordinary cast iron guns, but the difference was not 
great, since a very considerable part of the gun was made 
of cast iron, the mechanical properties of which are deficient 
as compared with those of wrought iron and steel. In France 
and Spain a combination of steel, wrought iron and cast iron 
was tried, the former metal being employed for that part of 
the bore where the pressure is greatest, but this combina- 
tion, which actually produced guns more powerful than those 
made of cast and wrought iron, was abandoned since, owing 
to the progress of metallurgical science, the manufacture of 
steel in large masses had now become possible. ‘he guns 
made of this triple combination were capable of withstanding 
a pressure of 2200 kilos. per square centimetre. It was necessary 
to use quick-burning powders in them, because the steel tube 
not being of the total length of the bore, the gun at the cast 
iron end was much weaker and incapable of withstanding great 
pressure. It is therefore easy to understand why, as soon as 
it became possible to cast great masses of steel, this metal, 
with its greatly superior physical and mechanical properties, 
was exclusively adopted for the construction of large guns. It 
will always be a distinction, however, for the Krupp works 
to have heen the first to cast great masses of steel, while the 
Bessemer and open-hearth processes were still unknown to the 
metallurgists, but the method by which Alfred Krupp achieved 
his wonderful results is so well known that it need hardly be 
described here. 


CONDITIONS OF THE STEEL REQUIRED FOR GUN 
CONSTRUCTION. 


Section I. 


If it were possible to produce a metal at low cost such that 
it possessed a high elastic limit, and also high tenacity, great 
ductility, and resistance to the wear produced by the powder 
gases at great pressure and high temperature, with, moreover, 
a very high melting point, such a material would undoubtedly 
be the most suitable for the manufacture of guns. The very 
great pressure which the material must withstand is not, it 
is true, of great duration or of great frequency in large and 
medium-sized guns ; but it is necessary to take into considera- 
tion the fact that what causes this enormous pressure is the 
highly heated gases, which exercise both a physical and, in a 
certain portion of the bore of the gun, a chemical action on 
the metal, As has already been said, steel has been adopted 
us the only material suitable for guns. But steel offers so 
great a variety of types, that it becomes necessary to select 
from among these one which possesses in the highest degree 
the conditions already laid down. If the steel is ordinary 
carbon steel, its high elastic limit is accompanied by a high 
tenacity and less ductility than that which accompanies a 
metal of smaller elastic limit and tenacity. The resistance 
of the former metal to dynamic stresses will be less than that 
of the second, and its melting point will also be lower. ‘The 
gun makers have universally adopted a metal between the 
dead soft and the hard steels, namely, an iron-carbon alloy, 
tending rather towards mildness, due specially to its high 
melting point. This last property is now very important on 
account of the use of the modern smokeless powders, and 
especially the nitro-glycerine powders. ‘The high combustion 
temperature of these powders, and the incomplete obturation 
of the driving band of the projectile at the commencement 
ot its travel in the bore of the gun, is the origin of what is 
called erosion in the bore. The modern experiments of Vieille 
and some others made at South Bethlehem, not to mention 
the earlier ones made by Sir Andrew Noble, have demonstrated 
without doubt that the mild steels are better able to withstand 
the effects of erosion, because, amongst other properties, 
they possess melting points higher than those of the hard 
steels, 

An ordinary carbon steel for guns has about 0.5 per cent. 
of carbon, and its place in the iron-carbon solution is in the 
series of the metals called steels, having a carbon percentage 
of less than 2 per cent. The characteristic of this series is 
that it is not eutectic at its freezing point, and that it presents 
a similar phenomenon in the subsequent cooling, when it 
arrives at the point Ar in the cooling curve. All this refers 
only to the ordinary carbon steel. The ternary alloy of iron- 
carbon and nickel or the quaternary alloy of iron with carbon 
chromium and nickel is employed in the manufacture of 
medium and small guns only, because the cost of such an 
alloy would be prohibitive in the construction of the larger 
ones, especially now that the principle of uniformity of calibre 
has been adopted by all the navies of the world. It must 
be said, however, that the A and B tubes for the great 16in. 
experimental gun manufactured in the United States are 
of nickel steel. In adopting this alloy for the construction 
of guns it has been necessary to diminish the percentage of 
carbon, because if it reached that of ordinary carbon steel with 
percentages of 2.5 to 3.5 per cent. of nickel the steel would 
be very hard, that is, it would be what Mr. Guillet calls ‘ mar- 
tensitie steel.” 

Mechanical tests.—It is not necessary to give here a com- 
plete table of the specifications for gun steel as required by 
the armies and navies of the European and American powers. 
In all the specifications two different kinds of mechanical 
tests are required ; in the one case, that of continuous and 
progressive tension up to the yield point, together with the 
measurement of the elongation after breaking ; while the other 
test consists in subjecting the test piece to a certain number 
of impacts according to details and conditions fully specified, 
or, perhaps, to some bending test, equally fully specified. If 
the steel has been manufactured from pure materials, such 
as the best Swedish pig iron and from scrap from the puddling 
of the best hematite pig iron, and if it has been carefully cast, 
forged, annealed, hardened and tempered, the tensile tests are 





quite sufficient in the author’s opinion; while the close ex- 
amination of the forgings during machining will, conjointly 
with the tensile tests, also convey a good idea of the quality of 
the metal, so that the impact or bending tests can be dispensed 
with. But perhaps it may happen that the heat treatment 
has not been properly conducted, and that the metal which 
withstands the tensile tests may fail in the impact tests. 
The latter are those which give a really good idea of the 
brittleness of the metal. Many years ago these mechanical 
and bending tests were introduced into the specifications for 
ascertaining the presence of phosphorus in the steel. It is 
possible that a metal with a high percentage of this metalloid 
may give satisfactory results in the static tensile tests, and 
that the yield point and the ductility may be very good ; 
but this steel would certainly withstand far fewer impacts 
than a very pure steel. Indeed the tests, which a metal suit- 
able for gun construction must undergo, must produce stresses 
similar to those caused in the gun by the powder gases. This 
metal, when the gun is composed of a single tube, as is generally 
the case in mountain guns, passes, in an infinitesimal space of 
time, from the state of repose to a strain of two-thirds at least 
of its elastic limit of static tension; and when the gun is 
a composite tube the concentric layers of some of its elements 
pass in an equally short space of time from a state of com- 
pressive stress to another of tensile stress, both of which are 
opposite states of stress of considerable importance. Taking 
into consideration both the opposite stresses to which the 
elements of the guns are subjected, before and under fire, perhaps 
the best mechanical test for gun steel would be that of alternat- 
ing stresses with considerable variation, these stresses being 
repeated a certain number of times in harmony with the rounds 
fired by the guns. The shock tests are now universally ac- 
cepted, as has been said, in order to ascertain the fragility of 
the metal. The resolutions of the last congress of “ Les 
Methodes d’Essai des Materiels”’ assembled at Copenhagen 
recommend a shock test with test pieces, together with a slight 
nick in one of the long sides of the piece. Certainly this test 
must be adopted as one of the means of ascertaining the good 
quality of gun steel. 


SECTION II.—MELTING OF THE STEEL. 


Of all the processes employed in the melting of steel the 
only ones used in the manufacture of gun steel have been the 
crucible and the open-hearth processes. The first process was 
naturally employed before the introduction of the open-hearth 
method, and for some time afterwards; but the latter has 
now superseded the crucible process, except at the Krupp works. 

Mention has already been made of the great claims possessed 
by this firm as the pioneers in casting, by the crucible process, 
great masses of steel intended for gun construction. Credit 
must also be extended to the English firms of Firth, Vickers 
and Whitworth, which also employed their energies in the 
improvement of this manufacture. The firm of Krupp has 
always claimed that the crucible process offers the best 
guarantee for a sound metal for gun construction. Undoubtedly 
it is possible to obtain by it a metal of greater purity with regard 
to phosphorus and sulphur than by any other process, 
if the material charged in the crucibles is wrought iron from 
hematite pig iron. ‘The metal obtained in this case will be the 
best possible steel, and it will not contain occluded gases ; 
or at all events in very small proportion. If the metal charged 
in the crucibles is free from oxides, the only gases dissolved in 
the steel will be those which have passed through the walls of 
the crucibles. 

In the author’s opinion steel made by the crucible process 
must lack homogeneity, because it is almost impossible that 
the composition of the charge of all the crucibles will be the 
same. It is also impossible to secure uniformity of composi- 
tion in the ingot mould, bearing in mind segregation. The 
only way of securing homogeneity by this process would be to 
teem the crucibles first into a hot ladle, and then into the 
ingot mould. The principal reason for this lack of homo- 
geneity lies in the impossibility of analysing all the puddled 
bars which form the charge of the crucibles, classification 
by the eye being very uncertain. Therefore, in the author’s 
opinion, a massive ingot of steel cast by the crucible process 
is more heterogeneous than a similar ingot cast by the open- 
hearth process. The open-hearth acid process is generally 
employed for the casting of great masses of steel. The basic 
process can, of course, be employed, provided the materials 
charged are acid; and there is no difliculty in obtaining by 
the open-hearth process, that is, by the dissolution in a@ cast 
iron bath of a certain quantity of wrought iron or steel, a 
very pure metal, such as is required in the construction of 
guns. All depends on the purity of the pig iron and scrap 
charged. 

It is the constant practice of all the steel works where steel 
for gun construction is regularly made to employ Swedish 
pig iron of the best quality, the phosphorus being as low as 
0.025 per cent., and the sulphur lower than this amount ; and 
for the scrap, puddled balls or bars from the best hematite pig 
irons. 

By puddling this pig it is possible to obtain a product with 
phosphorus and sulphur as low as 0.001 per cent., and as 
furnaces of 50 or 60 tons capacity are now very common, and 
as for the casting of the largest element of the new great guns 
it is not necessary to have ingots of more than 100 or 120 tons, 
the result is that it is not very difficult to obtain a great 
uniformity of the metal by this process. ‘The conditions of 
open-hearth working permit of working two or three furnaces 
so uniformly that, at the time of casting, the metal of the two 
or three furnaces will be perfectly similar. ‘The steel is much 
exposed to the oxidation of the furnace gases, always in con- 
tact with the bath; and to this action is added that of the 
iron ore incorporated for oxidising in a rapid and energetic 
manner the silicon and carbon in excess of that required in 
the steel. There are many means of diminishing the oxida- 
tion of the bath; one of them is to prepare the charge by 
putting jin the furnace the greatest possible amount of scrap, 
with the smallest quantity of carbon, and conducting the refining 
process by the furnace gases only without the addition of any 
iron ore. This particular method of working is extraordinarily 
slow: first, because, as the materials, both pig iron and slag, 
are charged at once and cold, the mixed bath is very low in 
earbon and its melting point very high. It therefore requires 
more time for melting it than if the charge had been com- 
posed of equal parts of pig iron and scrap. Secondly, because 
the oxidation of the carbon by the gases is not so efficacious 
as that by the iron ore, this being more in contact with the 
bath and the former acting only on the surface. Operating 
in this way the final steel is almost free of oxides, and in order 
entirely to eliminate them additions are made, at the end, of 
certain iron alloys, such as ferro-manganese and ferro-silicon, 
which by their action upon the bath reduce the iron oxides 
dissolved in it. This addition is the more required when the 
charge has been of equal parts of pig iron and scrap. The 
percentage of carbon of such a charge at the fusion or melting 
time will be very high, and it is not possible to oxidise the 
excess carbon to the point required in the artillery steel 
by the action of the gases only, and it is almost imperative to 
employ the iron ore for accelerating the oxidation of the carbon. 

Fusion at Trubia of the ordinary carbon steel for guns.—The 
steel works at Trubia comprise two furnaces—one of large 
capacity, capable of taking charges up to 54 tons, and the other 
of 16 tons. Therefore it is possible, working with the two 
furnaces, to obtain an ingot of 64 tons. The furnaces were 
supplied by Messrs. Frederick Siemens, of London, and are of 
the usual design. They are situated in a straight line, with 
a very commodious working platform, and are served by an 





* Iron and Steel Institute. 


electric charging crane, of the well-known Wellman type. 


For the service of the casting shop there are two overhead 
electric travelling cranes, one of 75 tons capacity, with one 
motor only of 30 horse-power, and the other is a Niles 50-ton 
capacity crane, worked by four motors of 130 total horse-power. 
The second crane, of course, has been more recently installed 
than the first. In the fusion of the ordinary carbon steel for 
guns, the materials employed are Swedish pig iron and puddled 
ball from Bilbao hematite pig iron. In order to convey an idea 
of the operation, a heat in the 16-ton furnace will be described. 

The furnace was charged with 7.5 tons of Swedish pig iron 
and 9 tons of puddled ball from Bilbao hematite. These 
materials were charged straight into the furnace, the first 
charged being the pig iron. At 9.2 a.m. the charge was com- 
menced, and melted at 2.40 p.m. ‘The first iron ore addition 
of 60 kilos. weight was made at 2.50 p.m., and another of the 
same weight at 3.15 p.m., followed by another of 50 kilos. 
at 3.35 p.m. During the melting period and the following 
forty-five minutes nearly all the silicon was oxidised. Some 
minutes after the third iron ore addition, the ebullition of the 
bath commenced, which evidently proved that the oxidation 
of the carbon was energetically proceeding. The iron ore 
additions followed from time to time as the state of the bath 
indicated the necessity. The operation was conducted with 
the air valve closed as much as possible, so that the metai 
should not become cold, nor become oxidised. The total 
additions of iron ore amounted to 350 kilos. At 6.25 p.m. 
the calorimetric analysis of the small sample taken from the 
bath and very slowly cooled gave a percentage of carbon of 
0.52 per cent., and as the quantity required in the steel must 
be between 0.45 and 0.55 it was decided to tap the furnace, 
making previously the suitable addifions of alloys. These 
were ferro-manganese and ferro-silicon, putting 124 kilos. of 
the first and 99 kilos. of the second. The percentages required 
in the metal were 0.55 to 0.65 per cent. of manganese and 
0.15 per cent. of silicon. This percentage is quite suflicient 
for obtaining a metal totally free from side and central cavities, 
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Fig. i—-INGOT MOULD 


except those at the top of the ingot and the pipe. The meta 
is poured into a Wellman ladle, previously well heated by 
producer gas. The ladle is then transported by the 50-ton 
electric crane to the casting pit, where the metal is poured into 
the mould. 

Ingot mould.—This is of cast iron, with a wash of refractory 
material, intended to retard the cooling of the metal at the 
top, keeping it fluid as long as possible, so that it may fill the 
space left vacant by the contraction of the metal in the rest of 
the mould. The mould both outside and inside has the form 
of a truncated pyramid—see Fig. 1. The sides of the inside 
pyramid, instead of being plane are curved surfaces joined to 
one another by rounding the edges. It seems natural that, 
since the elements of guns are cylindrical, the ingot moulds 
should also be of cylindrical form inside, and since also the steel, 
as it solidifies, erystallises in crystals whose axes are normal to 
to surface of the mould, the cylindrical form should be the 
best for obtaining good sound ingots without cracks. The 
reverse is what happens. The ingots cast in circular metal 
moulds have always a deep longitudinal crack, and thus are 
incapable of subsequent forging. In order to avoid the occur- 
rence of cracks during solidification and subsequent cooling on 
the outside surface of the ingots, they are cometimes cast in 
refractory moulds. But though no cracks occur in ingots cast 
in such moulds, the long time spent in the cooling of a large 
ingot, cast in such manner, produces a very coarse crystalline 
texture, almost impossible of being changed to the proper 
texture during the forging. The experience at Trubia with 
40-ton ingots cast in refractory moulds has been totally adverse 
to their use as substitutes for metal moulds for the part of the 
ingot really utilised. When this is completely solidified and 
almost, cold on its outside, it is taken out of the mould and is 
covered with ashes until it is completely cool. After this it is 
carefully examined for cracks, which are dealt with by the 
pneumatic hammer. - As it is not an easy matter to get rid of 
them entirely by these means, the ingot is sent to the forging 
shop, where it is subjected to a slight preliminary forging, just 
sufficient to give it a cylindrical form. Any cracks which 
were not visible in ithe preliminary examination then appear, 
and are taken out in the lathe. Some very good metal is thereby 
lost, but in the finishing up of the forging no cracks appear, 





and it is possible to finish the pieces with the least possible excess 
in the dimensions required for the hardening. 
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Before describing the forging, it may be mentioned that, 
about half-way through casting, operations are suspended for 
an instant, while a very small ingot is cast from the ladle. 
This is intended for the full analysis of the metal, and for 
forging a test piece for a preliminary tensile test. In order 
to study the segregation phenomena in the unfinished steel, the 
head from a 16-ton ingot was divided through its vertical 
axis. One of the halves of this head is represented in Fig. 2. 
From it were taken the samples for analysing the carbon, man- 
ganese, phosphorus and silicon. The samples were taken only 


in one half of the head, because it was presumed that the | 
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symmetrical parts of the other half must have the same com- 
position, as the conditions of cooling were equal for both halves. 
The small ingot taken during the casting operation, which, 
owing to its very small dimensions, is free from the phenomena 
of segregation, and fairly represents the composition of the steel 
in the ladle—where it is supposed to be completely homo- 
geneous—gave on analysis 0.56 per cent. of carbon and 0.57 per 
cent. of manganese. On comparing these percentages with 
those of the samples it is observed at once that there is not a 
very great difference between the samples taken at the circum- 








of the ingot. 
of the inside of the ingot mould with refractory material. 


appear as dark lines along the total length of the piece, which 
correspond to the angles of the ingot. Certainly, in many 
eases the turnings do not break off when the tool cuts across 
the dark lines, but all the same the appearance of such lines 
does not suggest a very good quality of metal. 

With regard to the improvement of the mechanical pro- 
| perties by fluid compression, the author must say that it is 
not very evident to him. Perhaps it is assumed that fluid 
| compression during the last period of the process, when the 
| metal is in a semi-fluid state and almost set, confers an effect 
similar to forging. In Whitworth fluid compression, after the 
expulsion of the gases, the press does not cause any deforma- 
tion in the ingot, and there cannot be forging without de- 
formation. Some years ago a new fluid compression process 
| was patented by Messrs. Robinson and Rodgers, of Sheffield, 
| in conjunction with Mr. Illingworth, of New York. This 
process has been described by Mr. A. J. Capron.* The ad- 
vantages derived are that absolutely sound ingots are obtained 
free from cavities and pipe, so that the whole of the ingot 
can be utilised, without any waste. As it is possible to watch, 
during the compression, the top of the ingot and the setting 
of the liquated part of the steel, a great improvement in the 
quality of the metal can be obtained. The ingots are poured 
in the same place as they are compressed. The plant is 
very simple and economical, and can be operated by men 
without special training, and, the ingot moulds being in halves, 
the top and bottom sections are equal, which facilitates the 
rolling. : 

Another compression fluid process, which has become very 
well known and accepted during the last years, and is widely 
adopted in France, England and Germany, is that patented 
by - Harmet, of St. Etienne, which has also been fully de- 
scribed by him to the Iron and Steel Institute.+ 

In concluding this part of the paper, the author would repeat 
that, in his opinion, the principal advantage to be derived from 
fluid compression lies in its economical aspect. When casting 
under ordinary conditions, it is possible to utilise from 75 to 
80 per cent. of the ingot, while with compression it is possible to 
reach 90 per cent. 

















(To be continued.) 











Centre. 
No. Carbon. Manganese. Silicon. Phosphorus. 
Per cent. Per cent. Per cent. Per cent. 
R % ‘<< 0.525 .. .. 0.187 0.024 
2 ; as; SR 0.610. -. 0.210 0.029 
3 1.176 0.620... 0.230 0.029 
4 1.607 0.620 .. .. 0.261 0.036 | 
5 2.484 0.610 .. 0.284 0.0489 | 
Outside Surface. 
1 0.564 0.187 0.021 | 
2 0.4638 0.187 0.018 
3 0.565 0.187 0.017 } 
+ 0.427 0.187 0.017 | 
5 - «. 0,443 0.187 0.018 | 
6 .. 0.497 0.163 0.019 
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Analyses of Small Ingot taken during Pouring— | 





Per cent. 
Carbon .. .. ee ee ee .. ©.562 
Manganese .. ce SS ane. xe 0.766 


ference of the head and those of the small ingot. But the 
difference is very great in the samples taken in the centre of 
the head. Here, segregation phenomena are in evidence, 
especially with regard to carbon. It is observed that sample 
No. 1, from the bottom of the head, has the same quantitative 
composition as the metal of the small ingot, but in samples 
Nos. 2, 3, 4 and 5 the percentage of carbon increases gradu- 
ally, being in sample No. 5 four times greater than in sample 
No. The manganese increases also, but less so; the silicon 
more than the manganese, while the phosphorus in sample 
No. 5 is double that of No. 1. The layer of steel, in contact 
with the ingot mould, represents very nearly the composition 
of the metal; in fact, the percentage of the metalloids is less. 
The layer successively cooling from the outside yields to the 
inside layers a certain part of its metalloids until the central 
part of the ingot is reached, which, being the last to solidify | 
and cool, is therefore richer in foreign elements. As the ingot | 
mould is not closed, and is not in the form of a symmetrical 
cube, the segregation phenomena do not occur in the ordinary | 
ingot mould in the manner described by Howe in his classical | 
book, “Iron, Steel and other Alloys,” as the “ Onion type” 
of freezing. If the mould is a perfect cube, and the action of | 
gravity be assumed to be counterbalanced, the segregation | 
phenomena should occur in a completely regular manner, in | 
layers parallel to the sides, and the metal richer in foreign ele- 
ments will be exactly in the centre of the figure. In the casting 
of large ingots the segregation phenomena must occur as de- 
scribed, because the top of the ingot is the last to cool, especially 
if, as is the case at Trubia and elsewhere, the head of the mould 
is of refractory material, which contributes, to a great extent, 
in keeping the metal fluid longer than if this part of the mould 
were of metal. 

About twenty years ago Brustlein explained, in a report to 
the ‘*Commission des Methodes d’Essai des Materiaux ”’ in 
1892, the lack of homogeneity of steel ingots and segregation 
phenomena in a manner very similar to that already explained 
in this paper, but without the aid of chemical analysis. His 
views as to segregation phenomena are in perfect accord with 
the manner of solidifying the iron-carbon solutions, as Rooze- 
boom has explained in his diagram. 

Applying their theories to the solidifying of steel ingots | 
for gun tubes, it is easy to explain why the percentage of carbon 
increases from the outside layer in contact with the walls of 
the mould to the centre of the ingot, culminating in the greater 
amount of carbon and of the other foreign elements in the upper 
and central part of the ingot which is the last to set. 

Fluid compression.—Fluid compression consists, as everyone 
knows, in applying pressure to the steel while still fluid or 
semi-fluid. The process has acquired considerable develop- 
ment, and is extended to ingots of common steels, whereas it 
was at first only applied to ingots intended for the manufacture 
of guns or for the large shafts of ships. The older fluid com- 
pression method is that of Whitworth, whose patent was taken 
in 1866, the chief object of which was to obtain cast steel ingots 
free from cavities. The Whitworth process is undoubtedly a 
very good one, and, considered economically, it offers great 
advantages, but in practice not all the advantages of fluid com- 
pression are obtained. In one of the most important French 
steel works, where this process is applied to the ingots intended 
for the construction of guns, the author has had occasion to 
examine some of them and has found that the pipe at the top 
does not entirely disappear. 

In order to demonstrate that the Whitworth fluid com- 
pression process gives homogeneous ingots—that is, ingots free 
from segregation—it would be necessary to demonstrate it 
practically by dividing a large ingot longitudinally, and taking 
many samples for analysis, from all parts, or at least in the 
upper third. It is certain that in present-day practice, with 
the judicious use of deoxidising alloys in the furnace such 
as ferro-manganese and ferro-silicon, and perhaps with a very 
slight addition of aluminium during the casting operation, it 
is possible to obtain ingots free from cavities, except at the very 
top, in the central part, as is seen in the head of a 16-ton ingot, 
represented in Fig. 2. In this, as in all similar ingots, a very 
sound and homogeneous—78 per cent.—total mass was obtained. 
In favour of fluid compression it may be said that it causes the 
disappearance of the deep cracks, especially in the bottom 
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FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Royat InstiruTion oF GREAT Britrarn.—Albemarle-street 
Piccadilly, W. ‘‘ Lord Lister,” by Sir Wm. Macewen, F.R.S. 
9 p.m. 

KEIGHLEY AssociATION OF ENGINEERS.—The Annual General 
Meeting of the Association will be held in the Rooms at Scott- | 
7.30 p.m. 

THE INSTITUTION OF MINING ENCINEERS.—Visit to the Cable 
and Telephone Works of the Western Electric Company, | 
Limited, North Woolwich. 9.40 a.m., Leave Fenchurch- 
street railway station for North Woolwich, visiting the cable and 
telephone departments. 


THURSDAY, FRIDAY anp SATURDAY, JUNE 6ru To 8TH. | 


Tue InstiruT1Ion oF WaTER ENGINEERS.—Summer General | 
Meeting at Cheltenham. For particulars see page 526 ante. 


FRIDAY anp SATURDAY, JUNE 71H anp 818. 


THE INsTITUTION OF MUNICIPAL AND CouNTy ENGINEERS.— 
The Albert Hall, Stirling. District Meeting. 11 a.m. Reception 
in the Albert Hall. Discussions on SS will be taken 
as read—entitled ‘‘ The Municipal Works of Stirling,”’ by Mr. | 
A. H. Goudie, and “ Work carried out in Central Stirlingshire | 
under the Road Development Grant,’’ by Mr. Cox. 
2 p.m., inspection of burgh works and county improved roads 
and quarry. 6.30 p.m., annual dinner, Golden Lion Hotel. | 
Saturday, at 9.30 a.m, circular tour by motor char-d-banc | 
from Stirling to Lochearnhead. 


SATURDAY, JUNE 8ru. 
Roya InstiruT1ION OF GREAT Britain.—Albemarle-street, | 


Piccadilly, W. ‘‘ The Weather and the Utilities of Forecasts,”’ | 
by Mr. Willis L. Moore. 3 p.m. 
TUESDAY, JUNE 

MANCHESTER GEOLOGICAL AND MINING 
Chambers, 5, John Dalton-street, Manchester. 
meeting will be held. when the following papers will be open for | 
discussion :—‘t Should Exhaust Steam be Wasted,” by Mr. | 
P. Barrett Coulston ; ** A Dust-fuel Boiler and its Uses,” by | 
Mr. Hugh V. Hart-Davis; ‘* The Lancashire Electric Power | 
Company’s System, and its Application to Lancashire Collieries,”’ 
by Mr. Charles D. Taite. 4 p.m. The Council will meet on | 
the same day at 3.15 p.m. | 


WEDNESDAY, JUNE 12rx. 

THE AERONAUTICAL SociETY OF GREAT Britain.—At the | 
Royal Automobile Club, Pall Mall, 8S.W.  ** Hydro-Aeroplanes,” 
by Mr. G. Holt Thomas. 8.30 p.m. 

Tue InsTITUTION oF MuniciPAL ENGINEERS.—The London 
Aerodrome, Hendon, N.W. For programme see page 542. 
1.45 p.m. from Charing Cross. 

THIRTY-NINTH Annual Dinner of the Old Students of the 
Royal School of Mines, at the Imperial College Union, Prince 
Consort-road, South Kensington. 7 for 7.30 p.m. 


WEDNESDAY, THURSDAY anp FRIDAY, JUNE 
14TH. 


InsTITUTION OF ELECTRICAL ENGINEERS.—Summer Meeting 
at Glasgow. For programme see page 552. 


lirH. 


Society.—Queen’s | 
The ordinary | 


2TH TO 


FRIDAY, JUNE l4ru. 


Roya. INsTITUTION OF GREAT Brirain.—Albemarle-street. 
Piccadilly, W. ‘* Unknown Parts of South America,” by | 
Mr. A. H. Savage Landor. 9 p.m. 

PuysicaL Society or Lonpon.—The Imperial College of 
Science, Imperial Institute-road, South Kensington. ‘* Demon- 
stration of a Method of Determining very Small Differences of 
Density,”’ by Mr. T. H. Blakesley ; ‘‘ The Maximum Sensibility 
of a Duddell Vibration Galvanometer,”’ by Dr. H. F. Haworth ; 
** An Accurate Examination of the Steinmetz Index for Trans- 
former Iron, Stalloy and Cast Iron,” by Mr. F. Stroude. 8 p.m. 


SATURDAY, JUNE 15ru. 


Tue InstiTuTION oF Municipal AND CounTy ENGINEERS.— 
Eastern District Meeting, to be held at the Town Hall, East 
Ham. 11 a.m. 

THE INSTITUTION OF LocomMoTIVE ENGINEERS.—First Annual 
Dinner at the Trocadero Restaurant, Piccadilly-circus, W. 
6 p.m. for 7 p.m. 

THE STEPHENSON SocreTy.—Visit to Slade’s Green Locomo- 
tive Sheds, South-Eastern and Chatham Railway, leaving 
Cannon-street 2.21 p.m. 


* Journal of the Iron and Steel Institute, 1906, No. “e page 28. 
t Journal of the Iron and Steel Institute, 1902, No. II., page 146, 





Perhaps this is to be attributed rather to the lining 
The 
cracks are always a serious defect, and sometimes, if ingot 
moulds of polygonal section without roynded corners are 
employed, and the block, after forging, is put on the lathe, they 











TUESDAY to FRIDAY, JUNE 181 To 21st, 


INCORPORATED MuwnicipaAL ELEcTRIcAL ASSOCIATION. 
Seventeenth annual convention at Harrogate. For programme 
see page 552. 

FRIDAY, JUNE 2Isr. 


Junior INSTITUTION OF ENGINEERS.—A week-end visit to 
Sheffield is being arranged. The party will leave London fo, 
Baslow on Friday evening, visiting Haddon Hall and other 
places of popular interest on the Saturday, and on Monday the 
party will leave Baslow for Sheftield, visiting the works of Messrs, 
Firth and Sons, Limited, in the morning and the works of Messrs, 
Cammell, Laird and Co., Limited, in the afternoon, returning 
to London in the evening. 


SATURDAY, JUNE 29rn. 
Tue InstiruTion oF LocoMoTIVE ENGINEERS.— Visit to the 
Locomotive Depét, Old Oak Common, Great Northern Railway, 
3.30 p.m. 








| CATALOGUES. 





Davip BripcE anv Co., Limited, Castleton, Manchester,— 
This book is devoted to the well-known Heywood and Bridye's 
friction clutches, hauling plants, and mill gearing installations. 

THE CONTINENTAL TYRE AND RuBBER ComPaNy, Thurloe. 
place, London, 8.W.—This firm has sent us its latest solid 
tire price list No. 28, giving full details of all sizes and sections 
of its ““ T’” pattern solid band tire. 

Barimar Limited, 10, Poland-street, Oxford-street, W. 
This firm has sent us a little booklet dealing with their H.D.K, 
welding process. It contains illustrations of many types of 
castings which have been rescued from the scrap heap by this 
system of welding. The booklet has been compiled on very 
practical lines. 

A. T. Murray, 30, Great Charlotte-street, Liverpool.—This 
firm has sent us a list dealing with ‘‘ High Duty ” twist drills. 
The special feature claimed for these drills is that they 
can be run at about double the speed of the ordinary carbon 
drills. The prices are said to compare favourably with those 
of tke ordinary drills, and the user therefore gets much greater 
efficiency at approximately the same cost. 

UniTep BRASSFOUNDERS AND ENGINEERS, Limited, Empress 
Foundry, Manchester.—A new catalogue dealing with fittings 
for steam, water, heating, and fire in gun-metal, brass, and iron 





turbines, electric motors, belts, and petrol motors. 





has been recently issued by this firm. It contains over 10 
pages of illustrations, prices, dimensions, &c., and has a well- 
arranged index. The publishers claim that it is the most useful 
catalogue of its kind ever issued to the trade. It is certainly 


| one of the most comprehensive, and has the advantage of being 
| clearly printed, the prices and dimensions being effectively 


displayed in tabular form. 

Hans Renowp, Limited, Manchester.—A new catalogue 
(Reference 4/1) received from this firm deals with block chains. 
It describes how these chains may be adapted for a large number 
of purposes by simple modifications and attachments. With 


| side plates added, block chains can be made suitable for the 
| most common types of haulage, elevator and conveyor work, 
| examples of which are given. 


Then, again, the blocks can be 
adapted to various requirements, such as are shown. The book 
gives information of importance to chain purchasers and users, 
together with sizes and prices, and is got up intelligently. 

Tue A.E.G. Company or Soutn Arrica, Caxton House, 
Westminster, S.W.—This firm has sent us three interesting 
publications. One is the A.E.G. Journal for the month of May, 
which deals with electric locomotives for mines, the Inheiden 
Waterworks steam pumping plant, electricity in harbours 


| and hydraulic works, and the A.E.G. electrode economising 


flame arc lamp for intense light. As usual, the journal is well 
illustrated. Another pamphlet has reference to three-phase, 
two-phase, and single-phase induction motors ranging in size 
from 7.5 to 100 horse-power. The third pamphlet illustrates 
and describes the A.E.G. wire-drawn lamp. 
MATHER AND P att, Limited, Manchester. 


We have re- 


| ceived two catalogues from this firm, one dealing with high-litt 


turbine pumps, and the other with mechanical filters for indus 
trial purposes. Illustrations, sectional and otherwise, are given 
in both cases. The M. and P. turbine pumps have been built 
for dealing with quantities up to 15,000 gallons per minute, 
for heads up to 1600ft., and for speeds up to 3000 revolutions 
per minute. ‘The illustrations show the pumps driven by steam 
The cata- 
logue of mechanical filters describes the M. and P. pressure 
filter and the M. and P. open-type filter, and gives illustrations 


| of filter plants erected at Renfrew, Girard Bridge, Westhoughton, 


and Leyland. The Renfrew plant has a capacity of 600,000 
gallons per twenty-four hours, and deals with water taken direct 
from the river by pumps to the filters. In its natural condition 


| this water contains a large amount of suspended matter, which 
| is entirely removed by filtration. 


Tue Exvectrricat Construction Company, Dashwood House, 
9, New Broad-street, E.C._-Pamphlet No. B 296 has reached 
us, which has reference to a new self-starting motor. The 
motor illustrated and described in this publication starts auto- 
matically on the closing of the ordinary primary switch. Ii 
has no slip rings, brushes or other sliding contacts, though its 
characteristics, including starting torque, are those of an ordinary 
slip ring motor. During the operation of starting, resistance i- 
cut out of the rotor circuit by means of a device operated by 
centrifugal force, and the amount of resistance in circuit at any 
moment is entirely dependent upon the speed of the motor. 
The machine starts slowly against heavy loads and more quickly 
against light loads, and under no circumstances can a rush of 
current occur during starting. It will be gathered from this 
that the automatic starting arrangement furnishes all the pro- 


| tection of a separate slow motion starter, while the usual trouble 


of burning contacts is claimed to be eliminated. Further, 
the automatic insertion of resistance as the speed decreases 
protects the motor from heavy currents in the event of its 
pulling up when under pressure. 

Tue Powrer-Gas Corporation, Limited, Stockton-on-Tees. 
—This firm has sent us a new and enlarged edition of its cata- 
logue, having reference to Mond gas producer plants, with and 
without ammonia recovery. It is an extensive and well-got-up 
production, and contains nearly fifty pages. After giving 
a description of the works of the Power-Gas Corporation, Limited, 
at Stockton, it goes on to deal with the following items :— The 
essential features which constitute a good gas producer, the 
Mond gas producer plant, some types of Mond producers, 
advantages of the Mond producer, Mond by-product recovery, 
Mond gas tar, the process of production and the recovery of 
by-products, Mond non-recovery gas plant, Mond gas for power 
purposes (as used in gas engines), Mond gas for heating purposes 
(as used in furnaces, &c.), Mond gas in a modern shipyard, 
fuels and the Mond gas producer plant, peat as a fuel for Mond 
gas producer plant, brown coal as a fuel for Mond gas producer 
plant, colliery waste as a fuel for Mond gas producer plant, 
a few special directions in which Mond gas producer plant offers 
attractive possibilities, some advantages of Mond gas and some 
facts about it, distribution of Mond gas from the central station, 
some experiences of the users of Mond gas in South Staffordshire, 
Mond gas and its applications, anthracite, coke or charcoal 
plants, patent semi-bituminous gas producer plant, &c. The 
catalogue is admirably illustrated, and altogether it constitutes 
a very creditable production, 
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THENIRON, COAL, AND GENERAL TRADES 
OF"BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


The Position and Outlook. 

ArreR an exceptionally short Whitsuntide holiday, 
operations are continuing briskly at the iron and steel and engi- 
neering works, as there is a considerable amount of work to be 
got on with, and it is a case of, so to speak, making hay whilst 
the sun shines. The outlook is decidedly bright in all depart- 
ments, and a busy summer and autumn is expected. The 
level of prices all round keeps high, but so long as the home and 
foreign demand remain as brisk as at present existing values 
will probably not be more than the trade can bear. Structural 
engineers are well engaged, and have been placing large orders 
for steel. Railway material also is in good demand, and the 
railway carriage and wagon building companies have a con- 
siderable amount of work under execution for home and South 
American and Indian lines. Gas and oil engine makers are 
well placed, and motor vehicle makers are experiencing a large 
inquiry both for ordinary and for commercial descriptions. 


Satisfactory Condition of Pig Iron. 

The output of pig iron is improving, and is becoming 
more commensurate with the needs of the mills and forges 
and foundries. At the same time, the supply does not appear 
to have quite overtaken the demand as yet, and, although 
here and there a slight easing of values may be recognised, 
yet on the whole there is not much change, and most of the 
producers find themselves able to maintain quotations fairly 
well at the recent levels. South Staffordshire common forge 
pig iron is quoted 57s. 6d., and part-mine 62s., with best all- 
mine forge at 90s., foundry 95s., and cold blast 120s. Reports 
from the outlying parts of the district are also very favourable, 
the production of the furnaces going into immediate consump- 
tion. Northampton pig iron is quoted 60s. to 61s., and Derby- 
shire 62s. to 63s., with North Staffordshire forge also 62s. to 
63s., and North Staffordshire best 67s. to 68s. 


Pressure at the Mills and Forges. 

The bar and sheet mills are making full time, and, 
indeed, can hardly get the work out fast enough to meet cus- 
tomers’ requirements. The marked bar firms still quote £9, 
with Har! Dudley’s brand £9 12s. 6d. The second grade bars 
of the “list” houses are £8 5s. With reference to unmarked 
bars, a large output is being made, with quotations for good 
medium qualities at £8 to £8 2s. 6d., delivered Birmingham. 
For bolt iron £7 17s. 6d. is quoted, and about 2s. 6d. below that 
figure for nut iron. In this department Belgian competition 
is less noticeable just now than is usually the case, the con- 
tinental makers being extra busy at home. In the plain black 
sheet trade there is a steady demand for working-up purposes, 
with singles quoted £7 17s. 6d., doubles £8 2s. 6d. to £8 5s., 
and trebles £8 12s. 6d. Some satisfactory orders have come to 
hand for galvanised corrugated sheets from India, Australia, 
South America, and British South Africa, whilst the demand 
from the Far East is also considerable. Makers quote £12 10s. 
to £12 15s. for 24 w.g., f.o.b. Liverpool. Hoop iron is quoted 
£8, and gas strip £7 15s. to £7 17s. 6d., whilst slit nail rods are 
£8 10s, 


The Midland Average Selling Price. 

The bi-monthly return of the Midland Iron and Steel 
Trades Wages Board shows the net average selling price of all 
classes of iron and steel for the two months of March and April 
to have been £7 Os. 5.28d., or an improvement of 4s. 3d. upon 
the preceding return for January and February. An advance 
of 3d. per ton in puddlers’ wages has therefore been declared, 
making the new rate 9s. 3d. per ton from 3rd June to 3rd August, 
together with a 24 per cent. advance in all other ironworkers’ 
wages. Although the price realised was so much better, the 
output was, owing to the coal strike, greatly lessened. Indeed, 
the sales by the seventeen selected firms only amounted to 
20,893 tons, compared with 44,147 tons in the preceding two 
There was thus a decrease of 23,164 tons, or more 
The sales of bars were reduced from 29,177 
tons to 14,821 tons ; angles and tees from 1421 tons to 650 tons ; 
plates and sheets from 1727 tons to 759 tons; and hoops, 
strip, and miscellaneous from 11,820 tons to 4751 tons. These 
reductions are believed to be entirely owing to the coal strike, 
since the condition of trade, apart from that, was such as to 
ensure an increased output rather than a lessened one. 


months, 
than 54 per cent. 


The Iron Trade Sliding Scale: Important Development. 

As a result of a meeting of ironworkers held at Wednes- 
bury on June Jst, the following official communication has 
sent by Mr. W. Ancott, the operatives’ secretary of the Midland 
Iron and Steel Wages Board, to Mr. Daniel Jones, J.P., the 
employers’ secretary :—‘‘ At a representative meeting of the 
iron trade held last night 1 was instructed to forward you the 
requisite three months’ notice to terminate the present iron 
trade sliding scale, in order that we may claim a revision of the 
rates and conditions under which the puddlers work, and be 
also free to re-arrange other tonnage rates connected with the 
forges which may be considered by us to be necessary. I am 
authorised to state that, in the judgment of the trade, the time 
has arrived when the limit of a puddler’s working day should not 
be more than ten hours, and that he is, under present circum- 
stances, entitled to a tonnage rate of not less than 10s. per ton.’ 
Mr. Ancott also asks that this notice shall be brought before the 
chairman and employer-members of the Board, with a view to 
an early meeting of the Board to consider these proposals. 
It is anticipated that, after some discussion, an amicable adjust- 
ment will be arrived at. The Board has been in existence 
for some forty years, and has been eminently successful in pre- 
serving the South Staffordshire iron trade from serious disputes. 


The Midland Steel Makers’ Association and the Recent 
Scotch Advance. 

: Inquiries made this week lead me to the belief that the 
Midland Steel Makers’ Association will not, for the present 
at any rate, follow the upward movement indicated by the latest 
Scotch advance of 5s. per ton in steel prices. This was the fourth 
since the rebate system came into force last October, making 
fl in nine months, which is quite an unusual amount to put 
upon steel within so short a time. The general idea seems to be 
tor Scotland to come level with the North-East Coast and with 
the Midlands, and its new advance virtually makes it so. The 
members of the Midland Steel Makers’ Association are as busy 
as they can be, or, indeed, as they would wish to be, and they 
will probably leave the existing level of prices alone for the 
present, whilst they endeavour to cope with the arrears of work 
already in hand. They quote angles £7 10s. to £7 12s. 6d., 
and joists £7. Semi-finished steel continues rather scarce 
and dear, Bessemer sheet bars being quoted £6 to £6 2s, 6d. 
and Siemens £6 5s. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday 
The Strike at Birkenhead. 


: After a strike lasting many weeks the engineers at 
( ammell Laird’s shops at Birkenhead resumed work last Mon- 
day. They have agreed to submit to arbitration the points 





in dispute between themselves and their employers. The men 
demanded an advance of 2s. per week, but the firm refused to 
advance more than Is. 


Whaley Bridge Sewage Scheme. 

The Local Government Board has finally sanctioned 
the Whaley Bridge joint sewage scheme, the total cost of which 
will be between £24,000 and £25,000. The local authorities 
interested in the scheme are :—The Rural District Councils 
of Chapel-en-le-Frith, Macclesfield, and Disley, and the Whaley 
Bridge Urban Council. The last-named authority will have 
to find £3000, Disley, £1150; Chapel-en-le-Frith, £2850; Chinley 
and Bugsworth, £5410; and Fernilee, £1860, in addition to 
which they have to provide £9500 for the joint sewer and works. 
on are Messrs. Brady and Partington, Chapel-en-le- 
‘rith. 


The Insurance Act and the Cotton Trades. 

A bullot of the members of the Amalgamated Associa- 
tion of Opera:ive Cotton Spinners has been taken on the ques- 
tion of becoming an approved society under the Insurance Act. 
The number of members who voted in favour of this course 
was 14,015, while 4851 voted against it. It has therefore been 
decided to proceed with the formation of an insurance depart- 
ment, which all members over sixteen years of age will be eligible 
to join. 


Mechanical Filtration. 

A chemical filtration plant with a capacity of 78,000 
gallons per hour is about to be adopted by the Lancaster Corpora- 
tion in connection with the Blae Tarn service reservoir. Twelve 
of Bell’s No. 5 filters will be used, and these will have a capacity 
of 78,000 gallons per hour. 


Proposed New Waterway in Cheshire. 

At a recent conference of the local authorities interested, 
two alternative schemes for improving the canal transport 
between the river Mersey and the Potteries by a waterway 
across Cheshire were brought forward. The authorities inter- 
ested include the Cheshire and Staffordshire County Councils ; 
Crewe, Stoke, and Newcastle-under-Lyne Town Councils ; 
Northwich, Winsford, Middlewich, Sandbach, and Nantwich 
Urban District Councils; the Weaver Navigation Trustees; 
and the North Staffordshire Railway Company. At present 
only boats of 25 tons can navigate the existing Trent and Mersey 
Navigation Canal, and goods cannot be conveyed to Manchester 
or Liverpool without transhipment. The aim of the confer- 
ence is to secure a waterway of sufficient size to enable 100-ton 
barges to ply direct, and in order to do this the present canal 
will have to be widened and deepened or a new one cut. Stoke- 
on-Trent is 35 miles from Liverpool and 408ft. above sea level. 
The two schemes proposed are :—(1) So to improve the Trent 
and Mersey Canal as to provide for boats from 70 to 100 tons 
plying to Northwich and the river Weaver; (2) to construct 
a new and larger waterway from the Potteries through Hare- 
castle, Alsager, and Crewe to Winsford and the Weaver. The 
instructions of the conference to the committee is to take the 
necessary steps to prepare a scheme for a waterway between 
the Potteries and the Mersey, including such portions of the 
Cauldon Canal as may be deemed advisable, and in the mean- 
time to ascertain from the Government and local authorities 
what financial support is likely to be obtainable. 


BarRrow-In-FurNEss, Thursday. 
Hematites. 

Throughout the North of Lancashire and also in 
Cumberiand there is a very active state of affairs in the hematite 
pig iron trade. Makers are experiencing a fuller demand for 
iron on local as well as general home account, and there are 
also inquiries from continental sources. Locally, the consump- 
tion of iron has not been so heavy for a few years, and at some 
of the ironworks the whole of the iron smelted is going into 
immediate use at the company’s steel undertaking. Those 
makers whd turn out metal for the open market are also well 
off for orders, and there is every appearance of a very busy 
time. The drawback at present is that supplies of coke are not 
so good as could be desired, and consequently there is no rush 
to put additional furnaces into operation. At the Derwent 
Works another furnace was put into blast last week, making 
the number in Cumberland blowing the same as before the coal 
strike. Prices are firm, with makers quoting 72s. 6d. per ton 
net f.o.b. for parcels of mixed numbers of Bessemer iron, and 
special sorts are quoted at a few shillings higher than this. 
Business has been done in the warrant market at 71s. per ton 
net cash. The stores of warrant iron represent now just over 
39,000 tons, 


Iron Ore. 

There is a brisk demand for iron ore. Local smelters 
have increased requirements, and there is more business coming 
to hand from outside the district. Prices are firm, with good 
average sorts quoted at 18s 6d. per ton, and the best Hod- 
barrow ores are at 26s. per ton net at mines. Spanish ores are 
quoted at 21s. 6d. per ton delivered to West Coast works. 


Steel. 

The steel trade is exceedingly busy. So far as Barrow 
is concerned there is more doing than has been the case for a 
good long while. In addition to the rail mill at the Barrow 
Works and one of the plate mills a further plate mill was put 
into operation on Monday last, in addition to some of the smaller 
departments. Good orders are held for rails and ship plates 
and some small sections, and there is every reason to expect 
a busy state of affairs for some time to come. The demand for 
steel rails is steady, and heavy sections are quoted at £6 2s. 6d. 
to £6 5s. per ton, with light rails at £6 12s. 6d. to £7 2s. 6d., 
and heavy tram sections are at £7 per ton. Not much is being 
done in these two latter sections. For steel shipbuilding 
material there is a good steady demand not only on local but 
on general home account. Ship plates are at £7 17s. 6d. to 
£8 2s. 6d. per ton. and boiler plates are at £8 10s. to £8 12s. 6d. 
per ton. For billets there is a fair call at £5 12s. 6d., and tin 
bars are at £5 10s., with hoops at £7 15s. per ton. Steel chilled 
specialities are in steady demand. 


Shipbuilding and Engineering. 

These trades are very well employed. On Friday 
of last week the first keel plate was laid at the Naval Construc- 
tion Works at Barrow of a new battleship for the British Navy. 
She will be named Delhi, and will mark a distinct advance on 
the super-Dreadnought type. Her speed will run up to 22 or 23 
knots, and she will carry the latest type of 13.5 guns, ten in 
number, and of 6in. guns she will have sixteen. Her 13.5’s 
will be capable of throwing a shell of 1400 Ib., as compared with 
1250 lb. in the previous 13. 5in. guns. 


Fuel. 
Coal is in brisk demand. Coke in full request, but 
supplies are not adequate. East Coast sorts are quoted at 23s. 
to 25s., and Welsh coke is at 25s. per ton delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 


THE pressure of work in all branches of the finished 
Pig iron, bar iron, and steel 
The supply of these materials 


iron and steel trades is remarkable. 
billets are in abnormal demand. 





is far short of requirements, and the position of makers is 
strengthened by the absence of offerings from outside districts. 
Consumers are more inclined to pay the high prices asked. This 
is an indication that better prices have in turn been secured for 
manufactured steel, and that makers are covering themselves for 
raw and semi-finished materials. Owing to the activity in ship- 
building and general engineering there is an urgent and healthy 
market for castings and forgings, files, tool steel, engineers’ 
tools and similar requisites. The railway material branch, too, 
is more active than at any period since the last trade boom. 
Although to some extent the exceptional activity in general 
trade is due to the execution of arrears, which accumulated 
during the coal strike, manufacturers are of the opinion that there 
is a very fair prospect of the next six months being no less busy. 
As prices are now moving upwards the period should also be 
more profitable, and enable makers to recoup themselves for the 
losses sustained during the recent strike. There is no falling off 
in activity at the armament departments, which have had a long 
spell of full time. 


The Coal Trade. 

The position of the steam coal market is very firm at 
12s. per ton for best South Yorkshire hards and 11s. for Derby- 
shire sorts, pit prices. The demand for industrial uses is ex- 
tremely active, especially as at many of the larger works stocks 
are being accumulated as a reserve supply, whilst the railway 
companies are increasing their stocks to a normal level. Ship- 
ments, too, show some improvement. For fresh contracts 
collieries are holding out for an advance of 2s. 6d. on last year’s 
contract prices. At current market prices spot sales are being 
made, but for the most part the heavy deliveries against old 
contracts are absorbing the outputs. Generally speaking, the 
renewal of contracts will be later than usual this year, owing to 
the arrears which the collieries have had to make up. uyers 
have also been very ready to pick up any spot lots available, so 
as to postpone the necessity of renewing contracts in the hope 
that values may ease off. 


Gas Coal. 

In respect to fresh contracts for gas fuel, several small 
tonnage contracts have been renewed on the basis of 2s. 6d. 
per ton advance for coal and 3s. per ton for nuts. In the main, 
however, contracts are still ‘‘ hanging fire,” many of the large 
gas concerns not yet having asked for tenders. There is now 
every indication that collieries will hold out firmly for these 
advances. Some of the large gas concerns have bought supplies 
in the open market.at full current prices recently, these being, 
of course, much higher than those ruling on their expiring con- 
tracts. There are heavy deliveries against old contracts, and 
gas concerns are anxious to replenish stocks. Collieries expect 
that renewals will mostly be deferred until August. 


Slacks. 

Many inquiries are circulating for quotations for re- 
newals of slack contracts from July Ist for six and twelve months. 
At the end of March a number of contracts were renewed for 
six months at advances of 2s. perton. Collieries are now quoting 
up to 2s. 6d. per ton advance on last year’s rates. As we have 
pointed out for some time past, the market for slacks has been 
very firm owing in part to the increased demand, as the result 
of the high values of steam coal, which has diverted the demand 
to the better classes of slacks. On the other hand, the small 
sorts from bituminous coals have been absorbed in increasing 
quantities for coking qualities. Best washed smalls are fully 
at 7s. 6d. per ton. 


House Coal. 

House coal remains quiet, with the market awaiting 
the beginning of contract renewals, for the contracts with 
merchants mostly expire at the end of June. Values are 
steadily held. Contract renewals are likely to be on the basis 
of 2s. 6d. per ton advance. 


Pig Iron. 

The strength of the pig iron market continues unabated. 
There is still no general quotation, but a further rise of Is. 6d. 
per ton in Lincolnshire iron is announced. This brings the 
price to 62s. for No. 3, 60s. for forge, and 62s. 6d. for basic, 
net, delivered Sheffield or Rotherham. A good weight of iron 
was sold before this advance took place, and makers are in- 
different about fresh business. Derbyshire forge and foundry 
are about 6d. per ton cheaper than the foregoing prices. Blast 
furnace coke is a strong market at 15s. 6d. per ton at the ovens 
for best washed beehive sorts. 


Bar Iron Dearer. 

At its monthly meeting on Monday, the South York- 
shire Bar Iron Association decided to increase the basis quota- 
tion for bars from £7 15s. to £8 5s. This is an advance of 30s. 
since September last. The mills are crowded with specifications 
and orders, a good tonnage having been booked at £8. 


Steel Prices. 

The output of billets in this district is still much below 
requirements. Consumers who have contracts are fortunate 
with regard to price, for heavy increases are demanded for fresh 
business. Quotations are largely nominal, basic qualities 
ruling from £6 to £7 per ton, Bessemer high carbon £7 10s., 
and Siemens ditto £8. Makers are offered a much larger tonnage 
than they can book. The advances made lately on Swedish 
steel in various forms are from 10s. to 20s. per ton, and on pig 
iron Is. 6d. to 2s. The brassfounders in this district have ad- 
vanced their prices of finished goods a further 5 per cent. The 
local rolling mills have more work than they can do. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

Tur producers of Cleveland pig iron are generally 
well situated as regards the orders which they have on their 
books, but at present they cannot secure any fresh contracts, 
there being quite a lull in the distribution of them, and the prices, 
which are being raised, or are, at any rate, well maintained, 
in all other branches of the iron and steel industries, are rather 
receding in Cleveland pig iron ; in fact, that is the only branch 
in which weakness of quotations is noticeable, and it is due, 
not to any change for the worse in the legitimate trade, but 
to the operations of speculators. While, therefore, hematite 
iron has gone up Is. per ton this week, and there have been ad- 
vances of 5s., and in some cases 10s. per ton, in finished iron and 
steel a decline of 6d. per ton has to be recorded in Cleveland pig 
iron. The warrant market appears to have been detrimentally 
affected by the unsettledness of the Stock Exchange caused by 
wild speculation in several departments and by the reports of 
somewhat easier prices for American pig iron. The improve- 
ment in the prices of copper and other metals has failed to keep 
up the quotation for pig iron, but it cannot be said that actual 
trade is in any respect worse. Some operators hold that it is 
the blowing-in of more furnaces which has weakened prices, 
but it must be borne in mind that the extra furnaces are to pro- 
duce hematite iron and not ordinary Cleveland pig iron, and it 
is significant that hematite iron has improved in price this week. 
The quotations for Cleveland warrants have dropped to 53s. 6d. 
cash buyers and 53s. 7d. cash sellers, which are lower rates 
than have been reported since the first week in May. No. 3 
Cleveland G.M.B. pig iron has receded to 54s. per ton for prompt 
delivery. No. 1 is very scarce, and producers are able to get 
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5s. per ton more for it than for No, 3, whereas not so long ago 
the premium was only Is. 6d. It has become difficult to secure 
supplies of the lower qualities of Cleveland pig iron, as little is 
bemg produced, while makers lack stocks, and the quantity 
in Connal’s public stores is not one-third of what it was a month 
ago—on Wednesday there was only 4968 tons of No. 4 foundry 
and 2203 tons of No, 4 forge. The predictions that there would 
be a plethora of the lower qualities directly the dumped-down 
furnaces were restarted is therefore not being fulfilled, and prices 
are firm in consequence. Some makers will not take less for 
their Nos, 4 foundry and 4 forge than they are getting for No. 3, 
and it is considered probable that forge iron may even rise 
above No. 3, an experience which is not without precedent. 
Quite 53s. 6d. can readily be got for Nos. 4 foundry and 4 forge, 
with 53s, 3d. for mottled and white. 


Hematite Pig Iron. 

The producers of East Coast hematite pig iron are so 
well supplied with orders and have such good prospects before 
them that they have increased the number of furnaces making 
that description of pig iron by at least four, and furthermore, 
have advanced their prices Is. per ton this week, so that con- 
sumers have now to pay 72s. per ton for June deliveries of mixed 
numbers. Thus quotations have gone up 6s. per ton in the last 


three months, and during the upward movement there has not | 


been a single “set back,” every advance being firmly main- 
tained until another was made. That is more than can be said 
of the Cleveland pig iron prices. A strong export demand has 
sprung up for hematite iron, and the home requirements cannot 
but be heavy for months to come. Large deliveries will be made 
to Russia this month, because the rebate in the import duties 
there will cease at the close of June, and as the duty on pig iron 
imported into Russia is close upon £3 per ton, Russian con umers 
will get in as much pig iron as they can before the concession is 
withdrawn. For mixed numbers for delivery over the next 
half-year 72s. 6d. per ton is now quoted. Consumers are wanting 
to buy for 1913 delivery, but producers are not disposed to com- 
mit themselves so far ahead in the face of a rising market. 


Iron-making Materials. 

‘ Manufacturers of furnace coke have raised their quota- 
tions this week, as there is more demand on account of the 
re-lighting of furnaces. A good many coke ovens have, however, 
been restarted, but it cannot be said that the supply of coke is 
equal to the requirements, and this enables the producers thereof 
to put up prices, average qualities being raised again to 19s. per 
ton delivered at Middlesbrough works, a figure which makers of 
ordinary Cleveland pig iron affirm is too high, for it represents 
57s. per ton being obtained for No. 3, whereas only 54s. can be 
realised. There are large stocks of Rubio ore at the furnaces, 
and pig iron makers have large quantities yet to receive in fulfil- 
ment of old orders. They are not prepared to negotiate further 
contracts at present, and there is thus an absence of fresh orders. 
The quotation of 21s. 6d. per ton for Rubio ore delivered at 
Middlesbrough is a merely nominal one, as is 22s. 6d. for 1913 
delivery, but merchants are not much disposed to sell for next 
year. Rates of freight for ore are advancing, and 5s. 74d. per 
ton has become the regular figure from Bilbao to Middlesbrough, 
with every probability that the rate will continue to rise. 


Manufactured Iron and Steel. 

This week has been remarkable for the advances 
that have been made in prices of finished iron and steel. The 
producers of iron bars and angles for two and a quarter years 
prior to March Ist last kept their quotations stationary ; since 
then they have raised them no less than 20s. per ton, an addition 
of 5s. per ton being made on Monday of this week, and now 
£8 is quoted for common iron bars, £8 7s. 6d. for best bars, 
£8 15s. for best best bars, and £8 for iron ship angles, all less 
24 per cent. f.o.t. Steel hoops have been raised to £7 15s., 
steel strip to £7 12s. 6d., basie steel bars to £7 15s., Siemens 
steel bars to £8 5s., all less 2} per cent. f.o.t. Heavy steel rails 
are up to £6 5s., steel railway sleepers to £7, and cast iron railway 
chairs to £3 17s. 6d., all net f.o.b. Steel ship plates are at 
£7 15s., iron ship plates at £7 7s. 6d., and steel ship angles at 
£7 7s. 6d., all delivered at North-East Coast shipyards less 2} 
per cent. Galvanised and corrugated steel sheets are firm at 
£12 5s. f.o.b. and less 4 per cent. for 24-gauge. Steel joists 
are at £6 17s. 6d., less 2} per cent. Manufacturers in almost 
every branch are extraordinarily well supplied with orders, 
and are in the unusual position of being able to “ pick and 
choose ” their orders, while where they can guarantee prompt 
delivery they can realise a premium on the above-named prices. 
The outlook undoubtedly is very encouraging all round, and 
prices now are on a higher level than they have been since 1907, 
with every prospect of going higher. 


The Coa Trade. 

The situation has decidedly improved in the coal trade, 
and buyers abroad are certainly keener buyers, especially as the 
rates of freight are once more onthe move upwards. The reason 
for this is that there is once more a scarcity of steamers, partly 
due to the holding up of vessels in the Thames and the detention 
of others in the Dardanelles, and this comes when there is an 
extra demand for the Baltic. There will doubtless be some relief 
when the steamers so detained are available once more. In 
the meantime the shipowners are successfully forcing up rates, 
and, as typical of the rise, it may be said that IIs. 9d. is now the 
rate to Genoa for coal, and 6s. to Cronstadt. Coal prices are 
not likely to fall to the figures that ruled last year, and now are 
2s. to 3s. per ton above them. The North-Eastern Railway 
Company for its next twelve months’ supply has had to agree 
to fully is. 3d. to 1s. 6d. per ton more than is paid on its closing 
contracts. Bunker coals have gone down to 10s. 6d. per ton 
for ordinary and 11s. 6d. for best, while coking coal is at 11s. 
and smalls at 10s. 6d. Best Durham gas coals are at 13s. 6d., 
and seconds at lls. 3d. f.o.b. Furnace coke is advanced to 
19s. per ton delivered Middlesbrough; foundry coke is at 
22s. f.o.b., and gas coke at 18s. f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Quiet Business in Warrants. 

THERE has been comparatively little business in pig 
iron warrants this week. The market had not quite recovered 
from the influence of the holidays when a further cause of depres- 
sion occurred in the locking-out of the moulders employed 
in the light castings trade of the Falkirk district. Otherwise 
there seems no reason for a relapse in the condition of the market, 
the statistical position being good and the demand on the part 
ofconsumers and shippers encouraging. Cleveland warrants 
have sold at 53s. 8d. to 53s. 7d. cash, 53s. 94d. one month 
and 54s. 6d. to 54s, 5d. to 54s. 24d. three months, transactions 
being also noted at 53s. 8d. for delivery in ten days, 53s. 83d. 
eventeen days, 53s. 74d. fourteen days, and 53s. 93d. twenty- 
four days. There has been a considerable increase in the 
quantity of Cleveland pig iron coming into Scotland, but the 
trouble in the foundry trades is not unlikely to interfere to some 
extent with the consumption of pig iron. 






Seotch Pig Iron Trade. 

The Scotch pig iron makers report a good demand, 
and that stocks have been steadily reduced during the peried 
the furnaces have been out of blast. An estimate is also made 
that the furnaces re-lighted are not yet producing iron sufficient 
in quantity to meet current requirements, The position is, 


accordingly, comparatively strong, and prices have been gener- 
ally firm, with a further advance of 6d. per ton in a number of 
brands since last report. Govan and Monkland are quoted, 
f.a.s. at Glasgow, Nos. 1, 64s.; Nos. 3, 62s. 6d.; Carnbroe, No. I, 
67s.; No. 3, 63s.; Clyde and Calder, Nos. 1, 71s. 6d.; Nos. 3, 
66s. Gd.; Summerlee, No. 1, 71s. 6d.; No. 3, 67s, 6d.; Gart- 
sherrie and Langloan, Nos. 1, 72s.; Nos. 3, 67s.; Coltness, No. 1, 
88s.; No. 3, 67s. 6d.; Eglinton, at Ardrossan or Troon, No. 1, 
64s.; No. 3, 63s.;  Glengarnock, at Ardrossan, No. 1, 71s.; 
No. 3, 66s.; Dalmellington, at Ayr, No. 1, 65s.; No. 3, 63s.; 
Shotts, at Leith, No. 1, 71s. 6d.; No. 3, tbs. Gd.; Carron, at 
Grangemouth, No. 3, 67s. per ton. There has been a consider- 
able improvement in the shipments of Scotch pig iron, which, 
notwithstanding the recent period of obstruction to shipments 
and the high freights since prevailing, are only about 2000 tons 
less than the quantity despatched up till this time last year. 





Hematite Pig Iron. 

There is a quiet business ins hematite pig iron. In- 
quiries in the open market seem to be inconsiderable. At the 
same time, a large consumption is taking place, and the output 
in Scotland is now fully equal to what it was in the early months 
of the year. The quotation is 75s. per ton for West of Scotland 
delivery. 


Finished Iron and Steel. 

The position of the malleable iron trade is particu- 
larly satisfactory at present as regards the amount of work in 
hand. No complaints are heard as to searcity of orders, the 
works for the most part running to the extent of their capacity. 
A large proportion of the orders in course of execution are for 
export, and current inquiries from the Colonies and elsewhere 
are reported to be encouraging. ‘he makers are in close co-opera- 
tion, there being little or no cutting of prices, and foreign com- 
petition is giving less trouble than for a long time past owing to 
the activity that prevails on the Continent. Scotch crown bars 
are quoted £7 7s. 6d., best bars £7 15s., and best horseshoe bars 
£7 17s. 6d., all subject to the usual discounts. A very large 
output of steel is taking place, and the productive capacity of 
some of the works is in course of extension, so as to cope more 
adequately with the demand. The output of steel plates is 
heavy, and there is constant pressure for delivery of steel for 
shipbuilding and boilermaking. The export business is also 
good, and the inquiry such as to indicate a continuance of favour- 
able trade. Steel angles are quoted £7 10s.; ship plates, 
£7 17s. 6d.; bars, £8; and boiler plates, £8 12s. 6d.; best ship 
quality of Siemens bars, £8 10s.; boiler quality, £9; best marine 
boiler quality steel plates, £9 2s. 6d.; ditto for land boilers, 
£8 17s. 6d., all these prices being subject to 5 per cent. discount 
for delivery in Clyde district. 


Ironfounding and Engineering. 

There is good employment in the heavy castings depart - 
ments of the ironfounding trades, but a wages dispute which 
has existed for some time at Carron Ironworks has resulted in a 
general lock-out of the moulders in the light castings trades of 
the Falkirk district. The occurrence is all the more unfortunate 
because there has lately been an improving tendency in these 
trades. In the meantime the moulders and assistants to the 
number of about 4000 are locked out, but a prolongation of the 
dispute might throw idle some 3000 additional hands. Inquiries 
that have been in the market would seem to indicate that there 
may soon be more work available in the cast iron pipe depart- 
ment. 
have still much work in prospect. Makers of special and general 
kinds of machinery and plant for export are also well employed. 


The Coal Trade. 
There has been a somewhat better tone in the coal 
trade in the last few days. 


price. The abundant supplies of splint, which are not now so 
much required for gas-making purposes, and the comparatively 
moderate demand for this quality for abroad, rather tends to 
make a heavy market, but home demands for manufacturing 
use are strong, and so the price is upheld. 
inquiry for steam coal. and treble and double nuts are somewhat 
neglected. The f.o.b. quotations at Glasgow are : 
coal, 10s. 3d. to 10s. $d.; ell, 10s, 6d. to 10s, 9d.; splint, Ls. to 
lls. 6d. 
nuts, 10s. 6d. to 10s. 9d. per ton. 
easier in prices. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week's Coal Trade. 

WHITSUNTIDE holidays exercised their usual influence 
on the market. Tonnage arrivals were much less than antici- 
pated ; collieries were idle until Wednesday, and buyers were slow 
in placing orders, hoping to get more favourable arrangements. 
Forward business was reported quiet, but several contracts were 
under discussion. On “Change there was a good deal of dis- 
cussion with regard to coke, and it appeared that patent fuel 
was kept at a high level on account of the dearness of pitch. It 
was reported that arrangements had been made with Guest, 
Keen and Co. for the importation of German coke, which though 
temporary, would tide over the diflieulty. The strike on the 
Thames was regarded as affecting the non-receipt of a good deal 
of tonnage, but was not expected to be long prejudicial to Welsh 
ports. Closing operations: Best Admiralty, 17s. 6d. to 18s.; 
best seconds, I6s. 9d. to 17s. 3d.; seconds, 16s. 3d. to Ibs. ¢ 
ordinaries, 15s. 6d. to 16s.; best drys, 17s. to 17s. td.; 
drys, 14s. 9d. to 15s. 3d.; best bunker smalls, 9s. 9d. to 10s. : 
best ordinaries, 9s. 3d. to 9s. 9d.; eargo smalls, 8s. to 8s. 9d.; 
inferiors, 7s. to 7s. 9d.; washed smalls, 9s. 9d. to 10s. 3d.; best 
Monmouthshire black vein, 15s. 6d. to 16s.; ordinary Western, 
15s. to 15s. 3d.: best Eastern, 14s. 3d. to 14s. 9d.; seconds, 
13s. 9d. to 14s. 3d. Bituminous: Best households, 19s. to 20s.; 
good households, 17s. 6d. to 18s. 6d.; No. 3 Rhondda, 16s. to 
17s.; smalls, 12s. to 12s. 6d.; No. 2 Rhondda, 12s. 6d. to 13s.; 
through, 10s. 9d. to lls. 3d.; No. 2 smalls, 8s. 6d. to 9s. 6d. 
Patent fuel, 18s. 6d. to 19s. Coke: Special foundry, 27s. to 
29s.; good foundry, 22s. to 25s.; furnace, 18s. to 21s. Pitwood, 
20s. 3d. to 20s. 9d. 


s. 





Newport (Mon.). 

The first half of last week was by no means satisfactory, 
having been materially affected by the holidays. The shortage 
of tonnage was very pronounced. There was a decided change 
in the second half, but not sufficient to make up a good 
week’s return. House coals were quiet throughout the week. 
Later: Though tonnage arrivals were heavier, there was still a 
degree of shortage, with ready steamers and no early indication 
of change. Coal abundant, sellers making concessions for imme- 
diate delivery. Forward business idle. Latest prices: Best 
Newport black vein, large, 15s. 3d. to 15s. 9d.; Western Valleys, 
14s. 9d. to 15s.; Eastern, 14s. to 14s. 6d.; other sorts, 13s. 6d. 
to 14s.; best smalls, 9s. to 9s. 6d.; seconds, 8s. to 9s.; inferiors, 
7s. to 8s. Bituminous: Best house, 18s. to 18s, 6d.; seconds, 
l6s. 6d. to 17s. 6d. Pitwood, 20s. to 20s. 6d. 


Swansea Coal. 


demand for anthracite coal and prices were a trifle firmer. 
Swansea large was in good demand, but better qualities were 





likely to drag. Red vein was rather weak. Machine made nuts 








and cobbles not quite so firm. Rubbly culm in good request, 
Duff steady ; last price well maintained. In the steam coa| 
market little change. Smalls firm, Latest quotations: Bes; 
anthracite, 23s, to 25s. net ; seconds, 20s. to 22s.; big vein, large, 
15s, to 17s., less 24; red vein, 12s, to 13s, 6d., less 24; machine. 
made cobbles, 22s, to 24s. net; Paris nuts, 24s. to 26s. net ; 
French nuts, 24s. to 26s, net; German nuts, 24s. to 26s. net; 
beans, 22s. to 23s, net; machine-made large peas, I4s. to 15., 
net ; rubbly culm, 8s. 3d. to 9s., less 24; duff, 3s. 6d. to 4... 











less 2}; steam, 19s. to 20s., less 2§ ; seconds, 14s. 6d. to 15s. sil; 
32 bunkers, 10s. to 13s., less 2}; smalls, 9s. to Ils. tid,, 





&; 3 
\ No. 3 Rhondda, 18s. to 19s., less 21. 
th 


s 2). Bituminous ; 
through, 15s. to 16s, 6d.; smalls, LOs. Gd. to Ls, 6d., les 
Patent fuel, 17s. 6d. to 18s. 6d, less 24. 


Iron and Steel. 

At Dowlais iron and steel works, though it was holiday 
time, it is gratifying to note that a good deal of work was careied 
out; the blast furnaces worked all the week, and the Besser jer 
and Siemens departments were busy with rails and sleepers, 
The Big Mill, too, it must be noted, was not exempt from ile 
general activity, and contributed large quantities of plates and 
other needed supplies with rails and light sections, Latest 
quotations: Pig iron, hematite mixed numbers, 70s. L0}d. ca- |i, 
7ls. L}d. month; Middleton bars, 53s. 7d. cash, 53s, Lod, 
month ; Seotech, 59s. 7§d cash, 59s. 10jd. month; Welsh 
hematite, 77s. Gd. delivered ; East Coast, 76s. 6d. to 77s. ¢.i.1.; 
Welsh Coast, 78s. 6d. ¢.i.f. Steel bars: Siemens, £5 12s. Gd. to 
£5 15s.; Bessemer, £5 10s. to £5 17s. Gd. Rubio ore, 20s, to 21s, 


Tin-plate. 

Latest : Market firm but steady. Makers’ quotation 
Ordinary sheets, Bessemer and Siemens, 14s. 10$d. to 15 
C.A. roofing sheets, 30 g., £5 to £7 10s. per ton ; big sheets for 
galvanising, 30 g., £9 5s. to £9 10s,; finished black plates, £11 5.. 
per ton; galvanised sheets, 24 g., £12 5s. to £12 10s. Block tin 


£203 10s. cash, £197 5s. three months. Other quotation 
Copper, £77 7s. 6d. cash, £77 17s. 6d. three months, Lead : 
English, £17 5s, per ton; Spanish, £16 15s. per ton, — Spelter, 


£26 2s. 6d. per ton, Silver, 27}&d. per ounce. 








LAUNCHES AND TRIAL TRIPS. 


TARCELLO, steel screw steamer ; built by Earle’s Shipbuilding 
and Engineering Company, Limited, Hull; to the order ot 
Messrs. J. Wilson, Sons and Co.. Limited ; dimensions, 300/t. 
by 444ft by 20ft.; engines, triple-expansion ; launch, May 22nd. 

BENEFACTOR, steel screw steamer; built by D. and W. 
Henderson and Co., Limited, Partick ; to the order of T. and J. 
Harrison, Liverpool ; dimensions, 410ft. by 52ft. by 382ft. 7in.: 
engines, triple-expansion, 244in., 42}in., and 72in. by d4in, 
stroke, pressure 215 lb. per square inch; constructed by builder 
14 knots obtained on trial trip, May 23rd. 

ARABISTAN, steel screw steamer ; built by William Gray ani 
Co., Limited ; to the order of Messrs. F. C. Strick and Co., 


| Limited, of Swansea and London; dimensions, 4124ft. by 


The finer qualities of house coal have | 
been in active demand for shipment and are slightly firmer in | 


There is a moderate | 
. | Skinner and Co., Limited ; 
or steam 


ingle nuts, 10s. 9d. to 11s. 3d.; and double and treble | 
House coal for home use is | 


| Bowring and Co., Limited, of Liverpool ; 





A slight improvement was noticed in the general | 


53}it. by 29ft. 7jin.; engines, triple-expansion, 28in., 46in., 
and 77in. by 48in. stroke, pressure 180 lb. per square inch ; 


Boilermakers and marine engineers are very busy, and | Constructed by Central Marine Engine Works, West Hartlepool ; 


14 knots speed was obtained on trial trip, May 29th. 
TWIN-scREW steam hopper barge No. 10; built by Lobnitz 
and Co., Limited, Renfrew ; to the order of the Clyde Navigu- 
tion Trustees; this hopper barge is of 1200 tons capacity ; 
launch, May 30th. 
FRELAND, steel screw steamer; built by Northumberland 
Shipbuilding Company, Limited ; to the order of the Noreuro 
raders, Limited ; dimensions, 370ft. by 51ft. by 28}ft.: engines, 
25in., 4lin., and 69in. by 48in. stroke, pressure 180 Ib. per square 
inch ; constructed by Richardsons, Westgarth and Co., Limited ; 
11} knots speed obtained on trial trip, recently. 
stéel steamer; built by Messrs. Wood, 
to the order of Mr. Otto Thoresen, 





SALONICA, screw 


of Christiania ; to carry 4750 tons on light draught ; engines, 
triple-expansion, 29in., 37}in., and 6l}in. by 3¥9in. stroke, 


pressure 180 1b. per square inch; constructed by the North 
Eastern Marine Engineering Company, Limited; a speed of 
104 knots was easily obtained ; trial trip, recently. 

Corpe.tA, oil tank steamship ; built by Swan, Hunter, and 
Wigham Richardson, Limited ; to the order of Messrs. C. J. 
dimensions, 432{t. 
by 54}ft.; to carry 9700 tons; engines, the Wallsend Slipway 
and Engineering Company, Limited ; this vessel is built on the 
Isherwood system ; on trial trip the contract speed was exceeded 
trial trip, recently. 

West WALEs, 


steel screw cargo steamer; built by Blyth 


Shipbuilding and Dry Docks Company, Limited ; to the order 


of Gibbs and Co., of Cardiff; dimensions, 378ft., 51ft. by 
28}ft.; engines, triple-expansion, 26in., 42in. and 70in. by 
48in, stroke, pressure 180 Ib.; trial trip, recently. 





Conrracts.—An order for eight high-pressure centrifugal 
pumps of 500 horse-power each has been placed with Escher, 
Wyss and Co., by Hubert Davies and Co,, for the new pit of 
the Rand Proprietary Mines, Each pump has to lift 60,000 
gallons of water containing acid per hour against a vertical 
head of 1150ft. 

Nortu-East Coast INstItuTION OF ENGINEERS AND SHIP- 
BUILDERS.—The following officers have been appointed, in 
accordance with the result of the ballot of the members of this 
Institution, declared at the general meeting on the 3ist ult.:— 
President, The Hon. Sir Charles A. Parsons, F.R.S.;  Vice- 
presidents, Messrs. H. Raylton Dixon, Albert E. Doxford, 
Leslie Skinner, and Robert Wallis; Honorary Treasurer, 
Mr. R. H. Winstanley ; ordinary members of Council, Messrs. 
A. B. Gowan, John Mitchell Moncrieff, J. RK. Perritt, Vineent 
L. Raven, and George Gerald Stoney, F.R.S. 

Wess Memoriars at Crewr.—The Crewe railwaymen’s 
memorials of the late Mr. F. W. Webb, for many years chiet 
mechanical engineer of the London and North-Western Railway, 
have been unveiled. Mr. Webb was a great benefactor to 
Crewe, the last and most notable of his gifts being the Orphanage, 
which was founded and endowed under his will at a cost of 
£40,000. The memorials consist of a bust of Mr. Webb, 
given to the Cottage Hospital, and a portrait in oils, by Mr. 
Hall Neale, of Liverpool, given to the Orphanage. A bust was 
also unveiled at the Orphanage, this being the gift of Sir Henry 
B. Robertson, of Corwen, an intimate friend of Mr. Webb. 
Both busts are replicas of a model made from life by Sir Henry 
Robertson. The unveiling ceremonies, which were witnessed 
by several hundred people, were performed by Sir Henry 
Robertson, Mr. Ralph Brocklebank (a director of the London 
and North-Western Railway), and Mr. C. J. Bowen Cooke 
(chief mechanical engineer of the London and North-Western 
Railway). Among those present were Lady Robertson and the 
two trustees of the Orphanage (Colonel W. G. Webb, C.B., 
brother of Mr. F. W. Webb, and Mr. C. de J. Andrewes, solicitor 
of the London and North-Western Railway). Mr. Bowen 
Cooke said that another portrait of Mr. Webb was shortly to 
be presented to the Cottage Hospital, painted by a man in the 
works, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

A FURTHER satisfactory development can be reported 
of the pig iron industry, inland as well as foreign consumption 
increasing steadily. All descriptions of manufactured iron 
have met with a vigorous demand in the course of the past week. 
At a meeting of the Steel Convention on the 23rd of May an 
exceptionally strong activity was stated to prevail in semi- 
finished steel, and for sales in the third quarter a rise of M.5 p.t. 
and a reduction of M.10 in export bounty was resolved upon. 
Present inland quotat ions are about the same as export prices. 
tegular or increasing occupation is the rule at the girder mills, 
though a rise in quotations has not yet taken place. So far 
the negotiations that have been going on concerning the pro- 
jongation of the Girder Merchants’ Union have been without 
The bar mills continue well engaged, numerous orders 
coming in for inland and foreign consumption. An exceedingly 
firm condition prevails in the plate and sheet trade. ‘Tank 
plate stand at M.133 to M.137 p.t.; constructional plates realise 
M.135.50 to M.137, and boiler plates are selling at M.145 p.t. 
Sheets are quoted M.147,50 to M.150 p.t., and medium qualities 
cost M.137.50 to M.140 p.t. Heavy lots of wire rods are being 
exported at raised quotations, while for inland demand M.122.50 
to M.125 p.t. is firmly maintained by the Convention. Higher 
yrices can be obtained for pipes. The Prussian State Railways 
have now placed their requirements in rails and sleepers for 
1912 13, and these exceed those of last year by 42,000 t. The 
Saxon and Baden railways have likewise placed further orders, and 
some contracts for Vignoles rails are being secured from abroad. 
A marked improvement has been noticed in light section rails 
during the past few weeks, Sectional iron is in active and rising 
request ; prospects are fair; an advance of M,2.50 p.t. was 
resolved upon, and a discount will no longer be granted. At 
a recent meeting of the Wire Rod Convention the prices for steel 
rods were raised M.65 p.t. for the third quarter. There have been 
indications of improvement in the hardware industry lately. 


List Quotations. 
The following are the latest prices per ton free at works : 
Raw spathose iron ore, M.12.20; roasted ditto, M.17.50; 
Nassau red iron ore, M.14.50 p.t. net at mines; spiegeleisen, 
10 to 12 per cent. grade, M.77; white forge pig, M.65; iron for 
steel making, M.68 to M.70; German Bessemer, M.77.50; 
Luxemburg foundry pig, No. 3, free Luxemburg, M.56 to M.58 ; 
German foundry pig, No. 1, M.73.50; the same, No. 3, M.70; 
German hematite, M.77.50; good merchant bars, M.117.50 
to M.122.50; iron bars, M.140 to M.143; basic hoops, M.140 


to M.145; steel plates, M.132 to M.135; heavy plates for boiler 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communiwator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton-buddings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of —— ; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete Specification. 

Any person may on any of the grounds meationed in the Acts, within 
two mouths of the date geven at the end of the abridoment, give notice at 
the Patent-ofice of opposition to the grant of the Patent. 


STEAM GENERATORS. 


5061. February 29th, 1912.—-Warer-rure STEAM Bolrlers, 
D. R. Todd, 39, Areade-chambers, St. Mary's Gate and 
Deansgate, Manchester. 

The lower tube element A is for the greater part of its length 
flat topped, as shown. It is closed at one end by a segmental 
spherical plate B, arranged at an angle atid provided with a 
flanged opening for a manhole cover C. The plate B ix inset 
cylindrically to correspond with the side of a cylindrical mud 




















drum D at right angles to the element A. The drum D and 
plate B are connected by short tubes K expanded into suitable 
apertures. The opposite end of the element A is pressed into 
| a rectangular section, and is closed by a rectangular plate F. 
This end is supported on an expansion roller G, and is provided 
with a flanged opening H for the passage of the flue gases. 
J is a protecting coating of non-conducting material.—May 15th, 
1912, 





making purposes, M.142 to M.145 ; sheets, M.142.50 to M.147.50; 
drawn iron or steel wire, M,122.50. 


The German Coal Market. 
All classes of engine fuel have been in very active 
request, and prices, consequently, can be firmly maintained. 
House coal is in moderate demand, but the position of the 


market may be regarded as healthy, and tending upwards. | 
On the 4th of June the tenth general meeting of the Central | 
| 


Union of German Coal Merchants took place at Hanover. 


Austria-Hungary. 

All the leading branches of the iron industry are busy, 
plenty of fresh work coming in at the engineering and structural 
shops, and the outlook generally is fair. The business in engine 
coal can well be described as most satisfactory, and rates are 
stifly maintained. 


Iron and Steel in Belgium. 

The month now closing has been one of great activity 
in all the principal trades. Demand and consumption in the 
pix iron department were most extensive, and a very strong 
business continues to be done in manufactured iron and steel, 
producers in many instances being unable to satisfy the demands 
made upon them. r 
with work, and additional orders are coming in from France. 


Demand and consumption on the Belgian coal market are im- | 
proving, while quotations show the firmness of previous weeks. | 


The Russian Iron Industry. 
; In the year 1911 the total production of pig iron in 
Russia was 219,075,000 poods, while the output in 1910 was 
185,595,000 poods only. Stocks at the beginning of 1911 


amounted to 28,164,000 poods, as compared with 42,550,000 | 


poods in 1910, while at the end of 1911 they were 23,431,000 
poods, as compared with 28,164,000 poods at the end of 1910. 


Production in iron and steel manufactured goods was 241,056,000 | 


poods in 1911, as compared with 216,293,000 poods in 1910. 
Stocks in iron and steel manufactured goods were 10,829,000 
poods in the beginning of 1911 and 12,798,000 puods in the be- 
uinning of 1910, 8,910,000 poods at the end of 1911 and 10,829,000 
poods at the end of 1910. 








AMERICAN NOTES. 
(From our own Correspondent.) 

" New York, May 29th. 

!'ue demand for crude steel has absorbed all the available 
supply. ‘Two additional blast furnaces have been blown in 
in the Pittsburgh district, and two more will follow in a few days. 
Prices for pig are 50 cents higher than in March. Billets have 
reached a high price throughout the Pittsburgh district and the 
Ohio territory. A block of 10,000 tons of billets was purchased 
in Eastern Pennsylvania for early delivery in the Pittsburgh 
district. The Steel Corporation has just purchased 20,000 tons 
of sheet bars for delivery to the Carnegie mills. A shortage 
in coke is expected in a few days. Total output for the Connells- 
ville region for week ending May 18th was 399,000 tons, as against 
102,000 tons for the week before. A strong effort is being 
made to increase production to 425,000 tons, which is necessary 
to supply all the furnaces, including those going into blast. 
Furnace coke reached 2.50dols. last week. Tin-plate advanced 
2.00dols. during the week, and this price will be universal by the 
end of this week. The maximum tin-plate output is engaged 
up to September Ist. Business is now being placed for delivery 
after that period. A heavy demand is being made for sheets 
i view of the rumour of the coming advance. The total sheet 
capacity is taken up to 95 per cent. The National Tube Com- 
pany has advanced welded steel boiler tubes 2 dols. a ton. 
-\n advance on merchant pipe will take place on July Ist. Copper 
is selling at 16.62} at thirty days. It is considered pro- 
bable that copper will advance to 17 cents, when the market 
will probably react to 16 cents. Heavy buying is beimg done 
for August delivery. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. P. H. Symonps, who has been representing the steam side 
of the Brush Electrical Engineering Company, Limited, at its 
London office, will in future, we are informed, make his head- 
quarters at Loughborough. 


All the engineering departments are crowded | 


DYNAMOS AND MOTORS. 


2924. February 16th, 1912.—imMPROVEMENTS IN OR RELATING 
TO THE RECULATION OF DirecT AND ALTERNATING CURRENT 
DyNAMO-ELECTRIC GENERATORS, Sicmens Schuckertwerke 
G. m.b. H., of Askanischer-platz, 3, Berlin, 5.W. 

This specification has reference to improvements in self- 
| excited direct and alternating-current generators of the commu- 
| tator type. ‘The sketch shows one way of carrying out the inven- 
| tion in its application to a direct-current generator. The mains 
L lead away from the brushes B, and L! are the leads to the 
exciting windings, a regulating resistance R being inserted in 
these leads. To slip rings S on the machine shaft is connected 








| 
| 
N°3924 B 
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a choking coil A, in this case a three-phase coil, the magnetising 
| current of which may be varied and which is magnetically sate- 
| rated within the limits of the variation of the same, The slip 
| rings S are in turn connected to fixed symmetrically arranged 
points on the armature. The choking coil forms here the 
external electro-magnetic circuit. By regulating the magnetis- 
ing current absorbed by the choking coil, for example, by a 
variation of the number of its turns, the choking coil, however, 
always working above the knee of its magnetic characteristic 
it is possible to alter and reduce the pressure of the generator 
to very low and yet stable values. The principle of the action 
of the choking coil is described.—May 15th, 1912. 


7574. March 28th, 1912.—ImrRoVEMENTS IN OR RELATING TO 
THE WINDING oF THE Rotors OF DyYNAMO-ELECTRIC 
MAcHINES, Siemens Schuckertwerke G. m.b. H., of Askan- 
ischer-platz, 3, Berlin, S.W. d ee 

In the upper drawing A denotes the body of the rotor, which is 
solid with the shaft. The winding W with end connections 8 is 
arranged in slots in the rotor, and the latter are kept in position 


N°7574 





against the action of centrifugal force by the cover K. The 
winding support ring Z is toothed, individual teeth being shown 
in the end view in the lower drawing and is solid with the rotor. 


the cover K. ‘The external diameter of the ring Z is made such 
that the ring R can pass over the solid coupling flange. ‘The 
ring R and the cover K could, of course, be made in one piece 
if so desired. In order to form the end connections in the posi- 
tion they eventually take up, wedges F are placed in the slots 
between the teeth. The wedges rest at their outer end on the 
rotor body and form a temporary support for the end connections. 
When the winding is completed these wedges are removed. ‘To 
do this more easily they can be provided with tapped holes or 
may be formed like bull-nosed keys. In many cases it may also 
be necessary to fill in the spaces between. the wedges in order to 
form the winding more evenly and quickly. This may be done 
by inserting flat strips V which rest in the recesses in the wedges 
and form with the wedges an unbroken cylindrical temporary 
support for the end connections. The strips V are also with- 
drawn after the winding is completed.— May Lith, 1912. 


BATTERIES AND ACCUMULATORS. 


January 12th, 1912.—ImMpRoveMENTS 1N ALKALINE 
KLectric AccumuLaTors, William Kennedy Laurie 
Dickson, of 4, Denman-street, Piccadilly-circus. 

A is the tube containing the nickel oxide and conducting 
material. This tube may be externally strengthened according 
to well-known methods of construction. B indicates ordinary 
insulating rings used to separate the positive and negative 
tubes. C is a finely perforated sheet of nickel, or of nickel- 
plated iron or steel, used to support the negative electrode 


957. 





N°957 
Sawa 
i i 
Y (Ht HU 4 
|| F D € | 
Al -ty————- 4 
ia 
























































of oxidised iron net D, and to prevent any short circuiting 
between the tubes, which might result from disintegration of 
the iron oxide. E indicates that part of the metal sheet C 
which is pinched or crimped over the edges of the oxidised iron 
net D in order to hold it in place. F is an insulating ring fitting 
over one of the ends of the tubes, and F! is an insulating plug 
inserted in the other ends of the tubes A, these being so con- 
structed that the nickel oxide tube A is completely protected. 
H and H! indicate the positive and negative terminal connec- 
tions attached to the respective tubes A and C at opposite ends. 
—May 15th, 1912. 


MACHINE TOOLS AND SHOP APPLIANCES. 


5379. March 4th, 1912.—Macnines ror Storrinc METALS, 
Wm. Muir and Co., Limited, of Britannia Works, Sher- 
bourne-street, Manchester, and J. H. Melloy, of the same 
address. 

This machine is intended to remove large masses of metal, 
say, that between the webs of a solid forged crank, by slotting 
without having resort to drilling or sawing. Two relieving 
tools AB are first employed to cut two parallel slots, one 


N°5379 


























broader than the other, at the required distance apart. Tho 
smaller tool is then removed from the ram of the machine, 
and on to the larger tool-holder a bracket C is attached by set 
screws. ‘To this bracket a cross cutting tool-holder D is secured. 
The tool-holder carr’es a cross cutting tool E which, passing 
through a slot F in the table, is guided in a bush G fixed to the 
bed of the machine.—May 15th, 1912. 


HYDRAULICS. 


10,838. May 4th, 1911—Hypravutic HiGH-PRESSURE PistoON 
Vatves, C. E. Shields, 338, Hither Green-lane, Lewisham, 
S.E. 

An outer stepped cylindrical casing A is provided with three 
branches BC D, one D for connection to the source of supply 
the other C for supplying Huid to the machine to be operated, 
and the third B for the exhaust of the machine. The interior 
of the casing is formed in three diameters so as to provide two 
shoulders E F for the abutment of a correspondingly stepped 
lining G, perforated as shown, and containing the piston valve. 








A further supporting ring R is shrunk over the ring Z and carries 


The lining G is screwed into the casing at H, and at this end is 
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provided with a cup washer J and gland K. 


part M carrying a sleeve N and washers P. 


ne 10,838 
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stood that when in one position the valve connects the supply 


branch D with the inlet branch C, while in the position shown | 
it connects the inlet branch C with the exhaust B.— May 15th, 
> 


i9t 


AERONAUTICS. 


22,675. October M4th, 1911.—ProreLuinG Mrcuanism 
Fryinc Macuines, H. L. Short, A. E. Short and H. O. 
Short, all of 56, Prince of Wales’ Mansions, Queen's-road, 
Battersea Park, London. 

This invention consists simply in the combination of a tractor 
serew A with a propeller screw B on the same machine. The 
two screws are driven in opposite directions by independent 


N° 22,675 























The screws are to be 


rotary motors. kept close together 


The piston valve 
consists of a portion L fitting the bove of the lining and a reduced 
It will be under- 


FOR 





as convenient so that the propeller shall work wholly immersed 


in the column of air coming from thetractor. The arrangement, 
it is claimed, eliminates gyroscopic effects and neutralises the 
reaction torque of the engines and propellers on the machine. 
-May 15th, 1912. 





| 
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MEASURING AND TESTING INSTRUMENTS. 


28,045. August 3rd, 1911.—Macnuine ror TESTING 
HaArRDNEss OF Metats, R. Guillery, 44, Avenue de Ségur, 
Paris. | 

This machine is for testing hardness by the Brinell method, | 
according to which the spherical surface of the impression | 
produced in the metal by a bali 10 mm. in diameter when 
loaded with 3000 kilos. is taken as the coefficient of hardness. | 

The frame A of the machine carries a nest of Belleville springs B, 

that is'to say, springs consisting of a series of dished metallic 


| 
| 
N° 28,045 





di-cs, each pair of dises being placed so as to bave their peri- 
pheries in contact. These springs support the ball standard C, 
and bear ayainst a hollow elastic metallic ring D. This ring 
ix filled with mereury and communicates with a glass tube F 
outside the frame, whereby the pressure applied can be measured. 
At its upper end the frame carries a lever F journaled in excen- 
trie ball bearings, and abutting against a half bush G resting 
on a socket H. ~The latter is provided with a pair of telescoped 
screws, the inner one of which carries a ball-jointed plate J.—- | 
May 15th, 1912. 
4535. February 23rd, 1912.--Cover FoR DiIRECT-CURRENT 
Evectriciry METERs, Kérting and Mathiesen Aktiengesell- 
schatt, Leutzsch, Leipzig, Germany. 

This invention relates to covers for direct-current electrical 
meters in which heat is developed by the current, and especially 
relates to that class of electrical meter in which the current 
to be metered is taken through series resistance and also through 





| cation with the cylinder B. 
| end. 


| the back of the plunger and is forced by the latter up the tube C 


| sight tube J, and entering the cylinder in front of the plunger, 
| is forced on the return stroke past the valve L to the parts to 
THE | be lubricated.— May 15th, 1912. 


material, the combination of a stationary frame provided with 
a@ cage carrying rail, a movable frame extending transversely 


of the stationary frame and adapted to be moved along it ; 


a circuit in shunt to that resistance, the current in the shunted 
circuit operating the meter. The heating effect of the current 
passing through the series resistance tends to affect the accuracy 
of the readings, and therefore the resistance is preferably com 
so arranged that the heat is not readily transmitted to the | bination of vertical rolls and horizontal rolls adapted 1. effect 
| a transverse reduction of the article, the horizontal rolls being 
provided with collars having operative faces which whon jn 


foreing chilled portions of the article hack into hotter 
and then in a subsequent pass restoring the shape of the part 
deformed in rolling-in. ‘Che fourth claim is for : —In a Universal 
mill for rolling structural material such as beams, Xc., the 


metal, 























is ; 
N°4535 7 contact with the metal will be at acute angles to the portions 
of the faces of the vertical rolls also in contact with the metal, 
| 1,021,167. Arrrerron Mixx, J. 8. Sorensen Muncy, Pa., assign, 
F c | to Sprout, Waldron and Co., Muncy, Pa., @ Corporation 
: | of Pennsylvania.—Filed April 7th, 1911. 
/ —_ | here are no fewer than seventeen claims to this patent 
B | which is for a runner head for attrition mills, consisting esses tially 
of a pair of annular bands spaced apart along &@ common axis, 
| 
| 
= | 
Dé ag | 
| 
A 


| | 
| meter, the resistance should be accessible for calibration, and _ 
| be conveniently so enclosed that it cannot be tampered with. 
| On a base plate A a sheet metal! cylinder B is attached. A cover 
C slides closely over the mouth of the cylinder, and may be 
| sealed at D against removal in the known manner. The cover C 
also encloses the space for the resistance, and ventilation of this bret Ba 
space is provided for by holes F in the base plate A. Base plate : 
A also carries the meter terminal board P. There are three 
on illustrations.—May 15th, 1912. | 
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| and feeders extending substantially parallel with the axis of 
and conrecting the bands, the feeders heing bevelled on their 
MISCELLANEOUS. inner opposed faces whereby the faces diverge toward one of the 
[Pte ; z bands. 
| 25,610. November 16th, 1911-—Force-reep Lurricarors, | 
A. Green, 12, Melville-street, Gainsborough, Lines. 
A glass reservoir A is connected as shown to the cylinder B. | 
\ vertical tube C within the reservoir affords communication | 
| between the cylinder B and a valve box D. This box is pro- | 
vided with a needle valve E and a spring valve F, while the lower | 
end of the tube C is closed by a similar spring valve G. A 
| horizontal pipe H leads off from the valve box D and supports | 


1,021,173. Process or Rerintinc Sugar, WH. Wrese, Wallace. 
burg, Ontario, Canada.— Filed January 9th, WWt2. 
This patent is for a process of extracting sugar from juice or 


syrup which consists in graining successive drafts of the jric: 
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one end of a sight tube J, the other end of which is in communi- | 
This cylinder contains a plunger K 
and is provided with a spring valve controlled orifice L at one 
Oil flowing from the reservoir down the port M reaches 


past the valve G. The needle valve E regulates the amount ’ ed a ‘ 
forced past the spring valve F. The oil then flows down the | Of SYrup In & vaccum pan to a density of under 94 per cent. 
| of dry substance, and in then continuing the coneentration 
while the mass is still in the vacuum pan by forced circulation 
to a density from 94 to 96 per cent. There are four claims. 


1,021,260. Exvastic Fruip Turrine, 8S. J. Pigott, St. Anne, 
Helensburgh, Scotland, assignor to General Electric Company. 

a Corporation of New York.—Filed August 18th, 1911. 
This patent applies to an elastic fluid turbine comprising « 
high and a low-power turbine mounted upon the same shat! 
within the same casing, but separated from each ether, the 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,021,063. Apraratus FOR ELEVATING, TRANSPORTING AND 
DiscHarGinc Materrar, £. B. Miller, Paltimore, Md.— 
Filed July ith, 1911. 


In an apparatus for elevating, transporting and discharging 


[1,021,260] 
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| low-power turbine being connected to a low-pressure staye of 
| the high-power turbine when the latter is in operation and the 
| high-power turbine receiving the exhaust of the low-power 
| turbine when the low-power turbine is in operation. There are 
| nine cjaims. 











and | 1,021,822. Screw Prope ier, F. Broussouse, Liege, Belgium. 
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a vertically swinging jib pivoted in this movable frame at one 
side, having a rail on its underside adapted when the boom is 
in a horizontal position to register with the cage carrying rail 


—Filed July 11h, 1910. 
The engraving clearly shows the nature of this invention. 
The propeller has a plurality of helicoidal elements consisting 


of the stationary frame. 
1,021,137. 


which is very unusual in American practice. 


claims. 
facturing structural material as beams, &c., which consists in 


There is only one claim. of a main blade and a number of directing blades. These 


MANUFACTURE OF STRUCTURAL MateriaAL, C. 2 
Duncan, Sanlt Ste. Marie, Ontario, Canada, and J. Fawell, 
Pittsburgh, Pa.—-Filed March 9th, 1911. 

This patent is for two separate inventions, 
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1021622] 
it would appear, 
There are four | 
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The first is for the method herein described of manu- 





directing blades are arranged with their entrance edges en 
échelon behind the main blade, the pitches of the directing 
blades being less than that of the main blade and decreasing 
progressively from one another rearward. 
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June 14, 1912 


THE EUSTON TO WATFORD WIDENING. 
No. IL. 

1x 1907 the London and North-Western Railway 
Company obtained powers to widen its line between 
Euston and Watford. Part of this scheme was the 
col 7 
this, as explained in THe ENGINEER of December 
Ist. 1911, is for the time being in abeyance, a junction 
Queen’s Park with an extension of the Baker- 


at _ : 
street and Waterloo Railway having been arranged 
for. Powers for this latter are being sought in the 


present session, and have already been sanctioned by 
the House of Commons. Included in the amended 
scheme, it may be added, is the electrification of the 
North London Railway between Chalk Farm and 
Broud-street, of the Hampstead Junction Railway 
between Willesden and Kentish Town Junction, 
and of the North and South-Western Junction Rail- 
way. Part of the work included in the Euston and 
Watford widening, 7.e., seme of the works at Willesden, 


<truction of an underground station at Euston, but | 











The new lines pass to the left of the two-arm signal 
seen in the foreground. Only one line had been laid 
when the photograph was taken. 
| The slow lines in Willesden Station used to be con- 
nected with the Hampstead Junction Railway by 
a line, the junction for which was at the east end of 
the slow lines platforms. This connection has now 
been taken out, as the Hampstead Junction lines 
are to be joined up with the new widened lines, and 
| these latter, after going under Scrubbs-lane, intersect 
the route formerly taken by the connection from the 
slow line, and at 0m. 44¢. to 0m. 47 ¢. they pass under 
the high-level station and lines—Fig. 3. Immediately 
east of the high-level bridges is a junction with the 
new connection that replaces that in the slow lines, 
and immediately west is the Willesden Junction 
Station for the electric railways. 

The station has an island platform, with two bay 
lines at the east end, either of which by means of the 
scissor crossings can be used for arrival or departure. 
These are for trains to and from Broad-street, via 
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Fig. 1-ROUTE OF NEW 


were sanctioned in 1902, The map, Fig. 1, shows 
the lines between Kensal Green tunnel and Sudbury 
and Wembley Station. 

The stage to be opened on the 15th inst. is the 
widening from Kensal Green tunnel northwards to 
Harrow, the widening of the Rickmansworth branch 
from Watford to Croxley Green Junction, including 
an enlargement of Watford Junction Station, also 
the new Croxley Green branch. Later in the year 
will come the completion of the widening from Harrow 
to Bushey, and the loops thence to the Rickmans- 
worth branch. For the present the lines will be steam 
worked. 

The lines between Willesden and Chalk Farm 
still remain to be constructed. They will begin at 
lin. 20¢. from Euston, and will include a third Prim- 
rose Hill tunnel 1330 yards long, and a third Kensal 
Green tunnel 320 yards long. At 3m. 60c. will be the 








Fig. <-LOOKING SOUTH FROM SCRUBB’S LANE 


new junction with the Baker-street and Waterloo Rail- 
way. Forthe present the widening commences at 4m. 
70¢., 580ft., namely, at the western portal of Kensal | 
Green tunnel, where a cross-over junction will be laid | 
in between the two fast and the two slow lines—the | 
latter being to the north of the former—and in the 
slow lines, west of the cross-over junction, is laid 
the junction for the widened lines. The new lines 
from Willesden curve to the north in order to clear | 
the large carriage shed there is to the north-east | 
of Willesden Junction main-line station, and they | 
then pass, at Om. 23¢. under Scrubbs-lane by a | 
skew bridge with plate girders and jack arches. This | 
bridge carries a double line of tramway, also gas and 
water mains. From the junction of the new line | 
up to Scrubbs-lane there were 59,000 cubic yards | 
of earthwork removed. Fig. 2 is taken from si | 





Scrubbs-lane, and looks towards the new junction, | also carries the outer edge of the 
fourth is 15ft. Odin. to the east of the third girder 


the signal box for which is seen in the distance. | 





SWAIN SC. 


LINE NEAR WILLESDEN 


Hampstead Heath, Broad-street via Chalk Farm, 
Euston, or the Baker-street and Waterloo line, 
that commence or terminate their journey at Wil- 
lesden, passengers by which will quickly exchange 
to or from other trains proceeding along the main 
electric lines. The station may be entered from 
either end. Passengers from Scrubbs-lane direction 

to the north-east—come along an existing foot- 
path that now serves passengers using the high-level 
station, and through a new _ booking-ofticee—which 
will also in future be used by those going to the 
high-level—and_ then down either of the two flights 
of steps at the east end of the new station. At the west 


end passengers will take their tickets at the existing 
the station approach 


main-line booking-oftice on 
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Fig. 3—-WIDENED-LINES STAT 


and procegd along a passage-way and down the 
steps. 

The position of the high-level bridge will be seen 
in Fig. 3, and it will there be noticed that it is in two 
parts. The up-line side carries one pair of rails 
and the footpath already referred to and the down- 
line side, i.e., that to the east, carries two lines of | 
rails. Between the two parts is an opening 54ft. 


| wide. 


There are four main plate girders in the bridge 
carrying the up high-level line and the footpath. | 


The westernmost girder is 75ft. Tin. long and 6ft. | 
deep. The next is 73ft. 3in. long and 5dft. 9in. deep. 


These are 7ft. 6in. apart centre to centre, and carry 
the footpath and are joined together by four over- | 
head bracings. The next girder is 15ft. ljin. to the | 
east, and is 69ft. 2in. long and 4ft 4in. deep. The 
two last-named girders carry the cross girders for 
the flooring of the up high-level line, and the last 
platform. The | 


| and is the easternmost. It is 63ft. 3in. long and 5ft. 
| deep, on the top of which is a parapet of jin. plate 
along the whole length and 2ft. 5}in. deep. The 
|abutments of the high-level bridges were built in 
| trenches. The steel work for both bridges was built 
| in the space between the lines and rolled into position. 
|The down-side bridge was built first. Between 
| Serubbs-lane and Station-road there have been 
90,000 cubic yards of earth removed. 

The bottom two lines in Fig. 3, 7.e., those between 
the new up line and Willesden goods yard are what 
are known as the City goods lines. They connect 
the large sorting sidings at Willesden with the Hamp- 
stead Junction lines at Kensal Green Junction, 
which is about 500 yards north-east of the high-level 
station and at which junction there also come in the 
two lines that used to connect the slow lines in the 
low-level station, and which will now be joined to 
the widened lines. The City goods lines used to pass 
under Station-road, 0m. 58 c¢. to 0m. 59 c¢., through 
the opening now used by the new electric lines, so 
a new opening with plate girders and jack arches 
has been made for the goods lines and their course 
diverted. A low retaining wall, 170 yards long, 
has been built between the goods yard and the up 
goods line to hold up the former. 

After passing under Station-road the electric lines 
fall so that they pass at 0m. 76 c. under and to the 
north of the City goods lines and a line to the north 
of the latter that goes to the goods yard. Approach- 
ing this bridge from the east is a retaining wall which 
is 290 yards long with a maximum depth of 19ft. 
and a maximum thickness of 6ft. 9in. Hand raii- 
Ings are provided on the top of each wall. 

The side walls of the tunnel are 6ft. thick and are 
tied together at the foot by cement concrete ties at 
17ft. 6in. centres, 5ft. wide and 3ft. 6in. deep. The 
roof of the tunnel consists of seventy-two plate 
girders, 31lft. 6in. long, lft. 74in. deep, and lft. 6in. 
wide, laid on 3ft. by 3ft. by 2ft. 4in. girder bed stones. 
Between the girders are blue brick arches, above which 
is cement concrete, which is also carried down at the 
ends of the girders, tapering to the back of the walls 
and over this concrete is a layer of mastic asphalte 
3in. thick, which is protected by a covering of 2in. 
fine cement concrete right across the bridge. The 
City lines cross both portals on the skew, and there are 
two additional girders across the new lines at the east 
end of the tunnel. The easternmost of these is 
30ft. 8in. long and the other is 3lft. long. There are 
three corresponding girders for the south side of the 
City goods lines. The first and longest of these 
begins at 104ft. from the mouth of the tunnel. It is 
52ft. 1ljin. long and is joined to the easternmost of 
the two girders above mentioned, 5ft. 6in. from the 
northern end thereof. The next girder for the goods 
lines is 25ft. 103in. long and is joined to both the cross 
girders, the joint with the inner of the two cross 
girders being at 8ft. from the northern end thereof. 
The third girder of the goods lines is also 25ft. 10}in 
long, and one end is joined to the inner cross girder 
and the other is joined to the first girder of the tunnel 
proper at a point 10ft. 2in. from the northern end 
thereof. The two shorter girders for the goods lines 
are tied to the abutment by rolled steel joists at 2ft. 
centres laid in cement concrete. 

At the west end of the tunnel the northern side of 
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the City goods lines is carried by only two girders, the 
nearer and shorter of which is 25ft. 10}in. long and 
the other is 55ft. 34in. long. There is only one cross 
girder. The shorter of these girders and the longer 
for a distance of 23ft. are similarly tied with joists. 
Manholes are provided one chain apart on each side 
alternately. From Station-road to the west end of the 


| City goods lines bridge there has been 57,000 cubic 


yards of earthwork removed. The bridge ends at 
Im. 5c¢., and at 1m. 6c. the contract of Messrs. 
Scott and Middleton, Limited, ends and that of Messrs. 
Monk and Newell begins. 

The engraving given in Fig. 4 shows the beginning 
of the second contract. The end of Scott and Middle- 
ton’s contract is where, in the distance between the 
two retaining walls, the earthwork remains. ‘The 
gardens in the rear of the houses in the background 
were subsequently shortened, and the City goods lines 


| and the goods yard loop slewed over to the left of the 


picture. The retaining walls seen continue up to 
1m. 15 ¢., where there is a brick bridge carrying the 
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Fig. 5—BRIDGE NEAR STONEBRIDGE PARK STATION 


Acton Wells branch of the Midland Railway over on 
the skew. This bridge is 7lft. 6in. long, with abut- 
ments 6ft. thick. The retaining walls on the east 
side run up to the ground level of the Midland Railway, 
29it. above rail level of the new railway. The south- 
east wing wall begins with a base 2ft. 3in. thick, and 
ends at the bridge with a base 10ft. 6in. thick. The 
north-east wing wall ends with a thickness of 8ft. 3in. 
at the base. This difference in the thickness of the 
walls is due to the fact that on the south side is tipping 
made when the Acton Wells branch was constructed. 
Fig. 6 is a view of the bridge completed. This is 
taken from the east side and in the distance is a second 
brick bridge carrying Acton-lane over, 1 m. 20 c. 
Immediately to the west of Acton-lane is a new 
station — Harlesden — approached from Acton-lane, 
with booking offices in the north-west corner of the 
bridge. There is a footbridge across the lines and 
steps down to the platforms, which are 400ft. long. 
From the end of the station, 1m. 28 c. to 1m. 48c., 
there is a retaining wall on the south side to hold up 
the sorting sidings. The line at this point curves 
towards the north so as to skirt the sorting sidings, 
and at the outside point of the curve, at 2m. 36c., 
is 250 yards from the up slow main line. From 
lm. 70c. to 2m. 38 c. the line runs on the top of a 
big embankment. At 2m. 14¢c. is a two-arch brick 
pridge, of which Fig. 5 is a view looking south and 
towards the main lines seen in the distance. The 
river Brent on the right is here seen after its cir- 
cuitous course from the Harrow-road, a distance of 
700ft., had been straightened and its width increased 
to 24ft. and a concrete invert and training walls pro- 
vided. From Harrow-road there is a public road 
40ft. wide, provided to give access by the small 


bridge in the foreground to the new station, Stone- | 
This road is continued at a width of | 


bridge Park. 
20ft. under the other arch of the bridge under an 
agreement with the Willesden District Council. 
Stonebridge Park Station platforms and buildings, 
2m. 16¢., are of wood. Further west and on the 
north side is a goods yard with three sidings and a coal 
stacking ground. The line is now curving to the 
south in order to pass under the main lines and sorting 
sidings. The cutting for this begins at 2m. 40c., 
and the north portal is 2m. 65c¢. and 36,600 cubic 
yards of earthwork were taken therefrom. A view 


of this, taken from near Stonebridge Park Station, is | 


seen in the top left-hand view on page 624. 
distance on the right is Sudbury Station. The portal 
at the west end is at 2m. 70} c. 
tunnel with a centre pier 3ft. thick. The width 
between the abutments is 33ft. The covering is of 
plate girders and jack arches. The four main lines 
cross at the western end and the girders carrying them 
are laid at 5ft. centres, on the skew with the tunnel 
but parallel with the main lines. The remaining girders 


In the | 


It is a double line | 
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those under the sidings—are laid at Sft. 6in. centres 
and square with the tunnel. The bottom left-hand 
view on page 624 illustrates the construction of the 
tunnel and shows the centre pier. 

The superstructure for the slow lines—those on the 
north side—was built between the sidings and the slow 
lines and rolled into position. That for the fast lines 
was built outside the main lines and rolled inward. 
The right-hand bottom view on page 624 shows the 
fast lines broken off and the bridge ready to be rolled 
in, while in the remaining view on that page the bridge 
is seen in position. 

After emerging from the tunnel the lines are to the 
south of the main lines and they curve gently to the 
right until 3m. 16c¢., where are the widened lines 
platforms of Sudbury Station. The footbridge across 
the lines seen in the top left-hand view on page 624 
has been extended to cross the new lines, 2m. 74 ¢., 
and a stream leading to the Brent has been diverted 
and passed under the new lines in a 6ft. culvert at 
3m. 3c. Messrs. Monk and Newell’s contract ended 
at 3m. 16c. 

The resident engineer from Kensal Green tunnel 
to Sudbury is Mr. R. L. Brough. At 7m. 77c. 
from Euston the third section begins, the contractors 
for which were Naylor Brothers, and the resident 
engineer Mr. E. Footner. The contract begins with 
new wooden platforms on the widened lines for 
Sudbury Station. An additional booking-office has 
been provided on the road level, with foot-bridge 
over the widened lines and steps down to each plat- 
form. The station is served from Harrow-road, 
under which, at 8m. 10c¢., a new opening has been 
made for the electric lines. The superstructure was 
widened at the same time to allow the London 
County Council trams to be carried over. From 
8m. 12c. to 8m. 19 ¢c. is a retaining wall on the down 
side, thee greatest depth of which is 8ft. The Great 


Fig. 6 BRIDGE CARRYING THE MIDLAND RAILWAY 


bridge in lieu of a footpath level crossing, and at 
9m. 65 c. an existing footbridge has been lengthened 
to cover the widened lines. Cutting No. 5 is a mile 
in length. It extends from 9m. 45c¢. to 10m. 46 c¢., 
and gave 82,000 cubic yards. At 10m. the Great 
Central and Metropolitan Joint Line but 
provision was made for the widening when the Great 
Central extension to London was built. The bridge 
has three spans, the centre being for four roads 
and the two outer for one road each. The two fast 
and two slow lines passed through the middle span, 
but now the up slow goes through the outer span 
on the east side. At 10m. 7c. is an over footbridge, 
which has been lengthened at both ends so as to cover 
an additional line on the west side and the altered 
position of the up slow line on the east side. Kenton 
Station comes at 10m. 23c. It is served by Kenton 
lane, and is similar to North Wembley, and has the 
same type of goods and mineral yard. An additional 
opening under Kenton-lane was made for the electric 
lines, and the roadway over was widened similarly 
to East-lane. In the construction of the goods yard 
89,000 cubic yards of earthwork was removed. 
At 10m. 47¢. an over footbridge was lengthened 
over the widened lines and at 10m. 71 c. the girder 
under-bridge over Dirty-lane was extended. 

At this point there is, in addition to the two fast 
and two slow lines, the Stanmore single-line branch, 
which is the most northern of the lines. The widening 
here has been obtained by carrying the Stanmore 
branch still further north, and then, by slewing over 
the slow and fast lines up to near the station, the 
electric lines can be turned into the existing fast 
lines. Immediately after passing Dirty-lane, the 
slewing begins, and at 11 m. 25 ce. the contract ends. 

The fourth section, the contractors for which 
are Messrs. Scott and Middleton, and the resident 


crosses, 


| engineer Mr. J. J. Lee, commences on the south side 


Central Railway crosses over at 8m. 24c., but the | 
| the over-bridge carrying Station-road, Harrow, at 


widening was provided for when that railway was 
built. From 8m. 47¢c. to 9m. 3c. is a cutting 
which gave 23,500 cubic yards of earthwork. A new 
station, called North Wembley, comes at East-lane, 
8m. 68c. It serves the clectric lines only. The 
station is of brick, with a booking-office at road level 
and a foot-bridge across the new lines and steps 
down to each platform. The platforms are 400ft. 
long, with one-half the length covered. The road 
bridge has an additional opening for the electric lines, 
and the road is wider on the additional portion 
than on the original part. Here also, on the opposite 
side of the railway, is a goods and mineral yard with 
three sidings, a shunting neck, coal stacking ground, 
and connections with up and down slow lines. 
Cutting No. 4 begins at 9m. 7 c¢., and extends to 
9m. 28¢c., from which 16,000 cubic yards of earth- 
work were removed. At 9m. 38 c. is a new foot over- 


| 
| 
| 


of Harrow Station. The additional opening through 
ll m. 25} ¢., has been made on the east side, and 
there are now four openings, the fourth being for the 
Stanmore single line. The station has been extended 
on the up side, and the accommodation for the 
Stanmore branch trains much improved. One of the 
footbridges has been dispensed with; the other, at 
the south end, will be pulled down shortly, but a 
new footbridge has been built at the north end to 
serve all the platforms, and divided so that luggage 
and parcels do not interfere with passengers. Elec- 
trically operated lifts give communication between 
this over-bridge and each platform. 

The goods yard at Harrow was in the way of the 
widening, so it has been carried further north, and 
the sidings are now entered from the north instead 
of from the south, 7.e., the buffer stops are nearer 
to Watford instead of being nearer to London. 
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HIGH-TENSION DIRECT CURRENT TRANS- 
MISSION OF ELECTRICITY. 


Tae high-tension direct-current transmission of 
electricity which the Metropolitan Electric Supply 
Company has been carrying out successfully for some 
fifteen months now, between its generating station 
at Willesden and a sub-station at a place known as 
Ironbridge, which is on the main Uxbridge road 
between Hanwell and Willesden, forms the subject 
of an excellent paper by Mr. J.S. Highfield, which was 
read and discussed at the Glasgow meeting of the 
Institution of Electrical Engineers on Wednesday 
last. We commence to reprint this paper on page 632 
of the present issue. It is full of interest and of detail, 
but as we have had an opportunity of seeing the 
system is actual use, we are enabled to give our 
readers some further particulars concerning it. 

The system employed is a modification of that 
which was originally introduced by Monsieur Thury, 
the distinguished Swiss engineer, who was for many 
years the chief electrical adviser to the Compagnie 
de V’Industrie Electrique of Geneva. It has been 
in successful operation for some considerable time at 
various places on the Continent, one of the most 
important of the earlier installations to be put to 
work being that between St. Maurice in the Rhone 
Valley and Lausanne. We described this under- 
taking at some length in our issues of November 14th 
and 28th, 1902, and a comparison between it and that 
of the Metropolitan Electric Supply Company is 
of interest as showing the advance which has been 
made during the past nine or ten years. 

In the first place, the voltage of the dynamos at 
st. Maurice, which, we may say in passing, were 
driven by hydraulic turbines, was only 2500 as a 
The generators at Willesden, which 
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bered that the current is fixed and all regulation is 
done with the pressure. 


Mr. Highfield in his paper describes how the 


voltage of the generators is regulated by the move-. 


ment of the brushes. The mechanism to bring this 
about is distinctly ingenious. By means of a 
centrifugal pump driven by belt from the machine 
shaft, an oil pressure is set up by which, when applied 
either to one side or the other of what is practically 
a small turbine, the brush ring is revolved either in 
one direction or the other. The delicacy of adjust- 
ment is marked. The ammeter needle remains 
quite steady though the voltage is continually 
varying as the demands for current on the distri- 
buting net-work alter from moment to moment. 
It is interesting to watch the brushes moving back- 
wards and forwards over a portion of the periphery 
of the commutator, and remaining sparkless all the 
time. 


neutral point when the machines come to rest. This 
being so, the only effect of turning current into the 
machines is that it passes straight through them 
without causing any motion of the armatures. It is 
in this manner that the motors are habitually started. 
The regulators are provided with hand mechanism, 
by means of which even when the machines are not 
revolving the brushes can be rocked forward. This 
is gently done so that the armatures are made at first 
to revolve slowly and the speed then gradually in- 
creased. When the proper rate has been reached 
the regulator takes charge itself. We had the advan- 
tage of seeing one of the three large generators at 
Willesden run up to speed on the direct-current side. 
The process was exceedingly simple. A four-way 
switch contained in a small box mounted on the 
| machine frame was revolved through a right angle. 
| This had the effect of diverting the main current 
{through the machine The brush ring was ‘then 





The speed of the motors at Lausanne was governed | slightly revolved by means of a hand mechanism 
by the shifting of the brushes just as of the motors | until the armature just revolved, and it was kept 
at Ironbridge, but the means to bring the result | crawling round for some minutes to demonstrate the 


about are quite different, and though the motors at 
Lausanne, when we were able to see them in opera- 
tion in 1902, were governed exceedingly well, it must 
be admitted that the arrangements at Jronbridge 
are far simpler and less cumbersome. At Lausanne, 
as we explained on page 516 of our issue of November 
28th, 1902, the speed regulation depended upon 
the action of a centrifugal governor. This, acting 
in conjunction with an arrangement of a ratchet and 
pawls, revolved a spindle in one direction if the 
speed tended to increase, and in the other direction 
if the speed tended to decrease. This spindle carried 
at one end a grooved pulley over which passed a 
flexible wire rope, crossed so as to give greater 
gripping surface. The ends of the rope were con- 
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CONNECTION FOR THE PLANT AT WILLESDEN AND 


with the motors and generators at Tronbridge pre- 
sently to be described were made by Dick, Kerr and 
Co., Limited, can, on the other hand, supply current 
at 5000 volts without the least sparking. They 
have been running now for about fifteen months, 
and the commutators are practically as unmarked 
now as when they began to work. This is partly 
due, no doubt, to the excellence of the general design, 
but some of it must be attributed to the action of 
the adjustable auxiliary field which is autematically 
shunted, an arrangement actuated by the same 
mechanism which moves the brushes to bring about 
voltage regulation in the generators and speed regula- 
tion in the motors. Perhaps the alteration in detail 
most observable when the two plants are compared is 
in the means adopted to bring this regulation about. 
At St. Maurice the pressure regulating device con- 
sisted in an apparatus obtaining its motive power 
from a small two-pole motor connected across @ 
low resistance placed in the main high-tension line. 
This motor took from 50 to 60 ampéres at from 2.3 
to 2..8 volts to drive it. Its duty was to turn oil pres- 
sure either to one side or the other of the pistons of 
a small hydraulic motor which governed the distri- 
butors of the turbines. As soon as there was the 
least tendency for the current to increase or decrease 
above or below the fixed working quantity, the 
apparatus came into play and did its work remarkably 
well. The current to all intents and purposes remained 
constant, and the pressure was varied in accordance 
with the demand for energy made at the receiving 
station. 

_In the Metropolitan Company’s installation the 
circumstances are different. The generators are 
driven by two-phase motors, and hence their speed 
is fixed. * It was therefore necessary not to govern 
the speed, but the voltage, for it is to be remem- 





lronbridge Stztion. 
IRONBRIDGE 


nected to opposite sides of the ring carrying the 
brush holders. These were rocked backwards and 
forwards through a certain angle, and kept the speed 
constant as far as the limits of movement allowed. 
In actual practice as long as the voltage across the 
terminals of the motor only required to be varied 
between, say, 2150 and 1350, the variation was 
successfully made by this means and the speed re- 
mained constant. If a greater variation’'was required 
recourse was had to resistances. The regulator 
spindle above referred to was provided with a re- 
volving contact arm, and for half the total distance 
of its travel it pressed on an unbroken contact 
arm. This distance represented the amount of 
regulation to be obtained by the brushes only. Beyond 
this point the contact arm was made to pass over a 
series of contact studs connected to shunting re- 
sistances. 

At Ironbridge the whole of the necessary speed 
regulation is brought about by movement of the 
brushes, the mechanism employed being substantially 
that used for the generators at Willesden. As was 
the case with the voltage at the latter place, the regu- 
lation of the speed of the motors at the receiving 
station was excellent. The brushes were continuously 
moved backwards and forwards over a small are of 
the periphery of the commutator, but the speed of 
the motor, and hence of the three-phase generator it 
was driving, was found by actual trial to be practically 
without variation. We were shown some voltage 
records taken on the alternating current side at the 
receiving station, and they were quite equal to the 
best records in a well-managed steam driven generat- 
ing station. 


| possibility of keeping the machine practically ready 
| for service at very short notice. It was afterwards 
| speeded up, taking with it, of course, the rotor of the 
| two-phase motor which in practice drives it. We 
| then saw the process of synchronising this motor 
| when the speed was at the correct point, this being 
| carried out most successfully. Up to that tinie only 
|one generator had been supplying current to Iron- 
| bridge, and when the second machine was cut in the 
| load was first of all divided equally between the two 
| machines and then the second machine was given 
i|most of the work. Later on again the load was 
|re-transferred to the first machine and the second 
machine was cut out of the circuit. All the operations 
| were performed with ease and smoothness. There 
| was not: the smallest sign of sparking at the commu- 
|tators, and the regulators adapted themselves to 
| alterations in the load without any hitch or hesita- 
| tion. 
| We are enabled by the courtesy of the Metropolitan 
Electric Supply Company to reproduce herewith a 
| drawing showing the connections for the entire plant 
| at Willesden and Ironbridge. It will be realised that 
|a leading feature of the high-tension direct-current 
| system of transmission is its simplicity. Although 
| given in detail in Mr. Highfield’s paper, we may here 
| briefly repeat that hetween the two stations there are 
two paper and lead-covered cables run in cast iron 
pipes, each cable having a cross section of one-eighth 
| of a square inch of copper. There is also an earth 
connection at either end. There are three generators 
at, Willesden, each wound to give 100 ampéres at 
5000 volts. They are driven by two-phase generators, 
| and at present only two are run at the same time, the 
other being held in reserve. At the receiving station 
there are three direct-current motors, each of 3200 
volts, though a fourth is soon to be erected, as the 
demand for current is growing so fast. Each of the 
| three. motors drives a three-phase 250 kilovolt- 
|ampére generator producing 50 period current at 
3000 volts, this current being sent out to sub-stations 
for transformation and distribution. The system 
is designed for a direct current of 100 ampéres, but 
we understand that any current from 70 ampéres to 
120 ampéres can be employed. At the present time 
the working current is about 90 ampéres. 

In the diagram the two cables, the earth connec- 
tions, and the main switching arrangements will be 
seen in the upper part. These are so simple as to need 
no description. In the lower left-hand corner are 
the connections for the Willesden transmitting plant, 
and in the right-hand bottom corner those for the 
receiving station at Ironbridge. For simplicity only 
the high-tension direct-current connections are shown, 
as really those of the two-phase motors at Willesden 
and those of the three-phase generators at Ironbridge 
have nothing to do with the particular portion of the 
| plant which we are specially considering. 

It will be observed that the connections for all tle 
six machines are identical. There is, first of all, an 
isolating switch A, which can entirely disconnect the 
machine and its own particular switch. As shown, 
| the currént is turned on to the machines, but it will be 
realised that if the switch be revolved through a 
right angle there is absolute isolation, while the con- 
tinuity of the line is preserved. Next come the 
machine switches B. These are identical in principle 
to the switches A, and, as shown, are also allowing 
current to pass to the machines. The apparatus indi- 
cated by C is an automatic short-circuiting switch 
which comes into play if there is a tendency for the 
motor to have its direction reversed, as is explained 
by Mr. Highfield in his paper. D represents a poten- 
| tial equaliser which, as is also explained by Mr. High- 
| field, is a safety device consisting of a resistance of 
| 800,000 ohms with its terminals connected to the 
| terminals of the machine and its middle point bonded 
to the machine frame. E is the earth connection, 
F is the main field, and G the auxiliary field, while 
H is the series diverter which we have referred to 
| above as being employed for commutation purposes. 
| K is the regulator for controlling the voltage of the 
| generators and the speed of the motors, and J and L 
|are the generators and motors respectively. With 
| the aid cf this diagram our readers will have no Giffi- 


It will be understood that one of the functions of | culty in understanding the working of the plant. 


the regulators, whether those on the generators or | 


on the motors, is to bring the brushes back to the 


Before closing this notice we may perhaps usefully 
make a few remarks relative to the working of the 
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earth returns. Mr. Highfield goes so deeply into the 
matter in his paper that no words of explanation as 
to the actual earths themselves will be necessary from 
us. We may say, however, that though at present 
it is customary to use both the cables, the earth 
return is occasionally employed and is frequently 
tested so as to see if it is in thorough working order. 
For our benefit such a test was made while we were at 
Willesden. The earth return was first put in parallel 
with one of the cables, and under these circumstances 
it was found that the cable took just over 30 ampéres 
and the earth return nearly 60 ampéres of the whole 
90 ampéres flowing in the system. This showed that 
the sum of the resistances of the earth plates at 
Willesden and Ironbridge was just about half of the 
resistance of one of the cables. The whole current 
was then sent through one cable and the earth return, 
the other cable being entirely removed from the cir- 
euit. We, of course, only saw the current flowing for 
a short time, but we understand that the earth return 
has been kept in service for considerable periods and 
that its resistance has remained remarkably constant. 

In conelusion, we would tender our thanks to the 
Metropolitan Electric Supply Company for its cour- 
tesy in making arrangements for us to observe the 
working of this plant, and to the various members 
of its staff for the ready way in which they replied 
to all questions and supplied all the information for 
which we asked. 





THE PANAMA RAILROAD. 
By PERCY F. MARTIN. 
No. IL. 

In THe ENGINEER of June 29th last a full account 
appeared, as a special Supplement, of the Panama 
Canal as it stood then and as it will be when com- 
pleted, as it is hoped—and as seems highly probable— 
by the commencement of the coming year 1913. 
In view of the vital assistance which the railway will 
lend to the Canal itself, and the bearing which it 
mus always have upon the fulfilment of the pro- 
gramme of operation of the latter, little apology 
need be offered for dealing at some length with 
this well-constructed and efficiently managed iron 
road, to the reconstruction and maintenance of 
which the same careful and thorough attention that 
has been given to the Canal itself has been paid by 
its owners—the United States Government. 

The Panama Railroad Company dates from the 
year 1847, when a concession was granted for the 
construction of a railway across the Isthmus of Panama. 
The recipients were a small syndicate composed of 
several Frenchmen, who were represented by M. 
Mathieu Kline. The Syndicate, however, was pos- 
sessed of more enthusiasm than capital, with the 
result that shortly after its formation it failed through 
lack of funds, and the contract which had been 
granted was forfeited. With the consent of the 
Colombian Government, all the rights and privileges 
of the concession were transferred, in the month 
of December, 1848, to a group of North American 
citizens, Messrs. Aspinwall, Chauncey, Stevens, and 
others. They at once formed a company, known 
as the ‘Panama Railroad Company,” having its 
headquarters in New York, and a capital stock of 
7,000,000 dols. (£1,400,000), divided into shares of 
100 dols. (£20) each. Out of the 70,000 shares 
which were issued the De Lesseps Canal Company, 
during the few years anterior to its collapse, purchased 
68,500. From the day that the American syndicate 
took up construction things proceeded more actively, 
and in due course the first trans-isthmian railway was 
built. But the route selected was soon found to be a 
poor one, and it has since been proved to have been 
badly surveyed, for the railway met with numerous 
physical troubles which have indeed, until to-day, 
entailed an enormous amount of expenditure for 
repairs and partial reconstruction. 

Nevertheless, owing to the enormous charges 
which have been made for freight and passengers, 
the railway has, on the whole, proved financially 
a great success. Even those still closely asso- 
ciated with the enterprise playfully own that while 
the Isthmus of Panama has long been recognised in 
history as the seat of operations of some of the greatest 
robbers known in history, and among whom the 
delectable Sir Richard Morgan was a shining example, 
“the greatest robber of all has been the Panama 
Railroad Company.” So far, however, from this 
being regarded as a term of reproach, the company 
and its associates appear to be rather proud of their 
achievements, and the fact that they have earned 
dividends under the adverse conditions which they 
were called upon to meet, has been deemed a sufficient 
set-off against the unenviable reputation which they 
have likewise gained. Not the least unworthy feature 
of their policy was to harass to the verge of distraction 
the unfortunate De Lesseps Canal Company in its 
early days. Having secured the only possible means 
for transportation for the mass of machinery, material 
and supplies between Colon on the one side and 
Panama on the other, the railroad company set itself 
to the profitable but discreditable task of exacting 
to the last cent the fullest payment for its services. 
By a system of oppression and obstruction, as well 
as one of clear extortion, the management compelled 
the Canal Company to pay three times the rates 
which otherwise would have been in force, and fre- 


move a single consignment of machinery or material 
from one side of the Isthmus to the other. 


induce the railway company to sell its property, 


revenue. 
But if the Panama Railroad proved merciless in 
its actions towards the De Lesseps Canal Company, 


its own people. For many years it 
preposterous price of 45:00 dols. (£9) for a single 


fifty miles ; while those unfortunates, who had insuffi- 


across the Isthmus over the tracks of the railroad. 
Indeed, there was no other way of getting from the 
Pacific to the Atlantic, or vice versa, since outside 


of the railroad company there was nothing to be 
found but swamp and deadly marsh. Any trespassing 
upon the company’s zealously held lands was rigor- 
ously punished, and many, an unfortunate tramp 
was thrown into a pestilential Colombian jail for an 
indefinite time for no other cause than attempting 
to get across the Isthmus without paying his “ foot- 
ing.” 

Things were different when the United States 
Government undertook to construct the Canal, and 
as a preliminary determined to acquire the railway. 
| No such repetition of the game of obstruction and 
| ruinous charges could be permitted, and thus one of 
| the earliest actions of the Washington Government 
| was to purchase outright and for all time the whole 
‘of the business of the Panama Railroad Company. 
| This is now as much a Government undertaking as 
| the Canal itself. Its chief value to the United States, 





| of course, is found in connection with the work of | 


| Canal construction, but, hereafter, even when the 
|eanal becomes un fait accompli, the railroad will 
| still be a valuable acquisition, run in conjunction 
| with the great trans-continental routes of the United 
| States. Having acquired the railroad, it was speedily 
decided by the Canal Commission to reconstruct 


it from beginning to end, and this great enterprise | 


| was commenced early in 1906. Much care has been 


expended upon the final location of the new road, | 


|and the most careful surveys have been gone over 
|again and again in order to determine the safest, 
if not the least expensive, route to follow. Great 
difficulties have been encountered, for the physical 


conditions of the country have been such that, taken | 


in conjunction with the work of the Canal itself, 
| the greatest discrimination and foresight in deter- 
mining upon the final location have been called for. 


From the following table of physical statistics | 


|the difference between the Old Line and the New 
| Re-located Line will be seen at a glance : 





| 
| = 
Re. located 
| 


Physical statistics. | Old Line. 

















Line. 
Distance, Colon to Panama ..... 47-27 miles 46-18 miles 
Number of tracks, double... : 32-64 miles Single track 
ge - single 14-63 miles 
Gauge of track... ... 5ft. 5ft. 
Weight cf section of rail 
19-01 miles track.. 90 ASCE 70 ASCE 
Remainder .. ie 70 ASCE 
Kind of ballast... Gravel Gravel 
Total rise and fal! .. tr eds 427 -5ft. 208 - Oft. 
Maximum gradient, north-bound| 1-507 Comp. | 0-45% Comp. 
: south-bound | 1-45% Comp. | 1-257, Comp. 
deg. deg. min. deg. min. 
foe ie 42 1 334 629 
2 264 42 419 57 
3 523 58 382 16 
4 841 10 | 262 &4 
HY 587 49 101 00 
Distribution of curvature 6 833 Oil 491 16 
7 aS none 
8 331 «6449 none 
9 322 30 none 
10 ...| 319 4] none 
i —_—- 155 47 none 
Total 4449 51 1991 52 


Of the entire 46-18 miles of which the direct line 
consists only 7 miles of the old line, have been util- 
ised, namely, between Colon and Mindi, 4-17 miles, 
and from Corozaél to Panama, 2-83 miles. The 
remaining 39 miles are of entirely new construction. 

It will be observed that, as finally adopted, the 
whole line will be 46-2 miles in length ; the maximum 
grade will be 1} per cent. from Mindi to Gatun and 
0-45 per cent. between Gatun and Panama. The 
maximum curvature will be 6 deg. It would have 
been possible to have secured a shorter through line, 
which would have avoided the excessive grade 
between Mindi and Gatun, by way of Mount Hope, to 
the adopted crossing of the Gatun River; but this 
would have left Gatun three miles from the main line. 
As it is, Gatun will undoubtedly be one of the most 
important points on the line of the railway, on account 
of the large locks and dam being situated there, and it is 
intended, should its commercial value prove to be as 
great as anticipated, to introduce a cut-off for the 
handling of freight along the shorter line mentioned. 

Work on the survey of the railroad was begun, as 
we have seen, in July, 1906, and construction was 
started in May, 1907. During the first year, that is 





quently took from fifteen to twenty-five days to 
It was 
in vain that the Canal Company endeavoured to secure 
a modification of these tyrannies and obstructive 
methods ; neither could it under any circumstances 


for it had proved too fat and too fruitful a source of 


it acted no less unconscionably in its dealings with 
exacted the 


ticket across the Isthmus, a distance of less than | 


cient money to pay such a fare, were mulcted in the | 
sum of 20:00 dols (£4) for the privilege of walking | 


of the railway zone and exclusive of the property 


to say, up to June, 1908, the work accomplished 
included 487,824 cubic yards of material excavated, 
205,500 cubic yards placed in embankments, 15,220 
cubic yards of concrete placed in permanent structure, 
4} miles of trestle driven, 13 miles of temporary track 
and 7 miles of permanent track laid, a steel bridge 
across the Chagres River at Gamboa completed, 
heads on the Miraflores tunnel completed, and the 
work of lining the tunnel begun. The fiscal year 
of 1909 witnessed an equal amount of excellent work 
accomplished, including 914,118 cubic yards of maie- 
rial excavated, 2,650,493 cubic yards of material 
placed in embankments, 17,909 cubie yards of con. 
crete placed in permanent structure, 4 miles of tresile 
built, 13 miles of temporary track and 13 miles of 
| permanent track laid, and the Miraflores tunne| 
completed. 

The two ends of the Panama Railroad re-located 
| line were joined on the 28th March, 1909, near Monie 
| Lirio, there now being a continuous track between 
| Gatun and Gamboa. According to the track chart 
which was prepared on the 3rd April, 1909, certain 
| dates were designated upon which various sections 
| of the road between Gatun and Gamboa were to he 
| laid, and this provided for the completion of track 
| laying in the final section, viz., that from Quebrado 
| Brazo to the Rio Gatun at Monte Lirio—by the 

Ist June, 1910, or two months later than the original 
| date of track completion. Although the railroad may 
be said to have been finished so far as the opening of 
the track is concerned, there still remains a great 
amount of work to be done, especially in the last sec- 
tion, such as completing the fills and bringing the 
track up to permanent grade. The first car in the 
passenger service to pass over the Monte Lirio road 
was the Panama Railroad Company's pay-car, 
which made the initial trip on April 10th, 1909. 
Beginning on February 15th of this year—1912—the 
re-located line was used for all trains between the 
stations Gorgona and Gatun. The removal of the 
old track has already been effected, since it had to be 
|entirely out of the way by the beginning of April, 
when Gatun Lake commenced to rise to the destined 
50ft. level. Trains now cross from the old to the new 
located lines by means of tracks on the top of the 
dyke at Gamboa, which separates the waters of the 
Chagres River from the famous Culebra Cut. The 
tracks have been thoroughly regraded and _ re-bal- 
| lasted. 

Although opinions will differ, and differ strongly, as 
| to the precise value of the railroad after the comple- 
tion of the Canal, there can be no question that 
| the best selection for the new re-located line has been 
| secured. The task was by no means an easy one, as 
is above indicated. There can be no fear of any floods 
|reaching the new road even when Gatun Lake is 
| filled to the full. It has always been kept in mind by 
|the engineers that the most desirable thing to do, 
since it was found necessary to go far eastward to 
| improve the bottom of the lake, was to keep the rail- 
|road back from the east border of Gatun Lake, and 
|to cross the ridges instead of passing round to the 
| west of them, and then to join the first location at a 
| point opposite Buena Vista, two miles south of Bohio 
| Ridge, where the border of the lake and the first loca- 
tion turn back eastward, on account of the curious 
topography of the country. Several changes have 
been made since the first plans were submitted, and 
in the month of September of 1909 an important 
alteration was introduced between Buena Vista and 
San Pablo, the whole line being moved back further 
in the hills with the object of eliminating a consider- 
able portion of the track, while a reduction was also 
secured in the degree of curvature. As a matter of 
fact, I believe that the length of line saved is just 
upon one mile, while the maximum curvature is 
6 deg., there being six of such curves. 

Some very heavy constructional work has had to 
be undertaken, not the least important of which has 
been a high embankment which carries the railroad 
across the valley 1600ft. wide, joining up with the 
main Gatun Valley at this point. Of this embank- 
ment 700ft. are from 80ft. to 85ft. high. The perma- 

| nent re-located line occupies the centre of this embank- 
| ment, and along the west side formerly stood the tem- 
| porary connection track known as the “ 1} per cent. 
line.’ This continues from the re-located line at 
| Gatun Station, at an elevation of 95ft. above sea- 
level, to the old line at Tiger Hill, at an elevation of 
22ft., and eventually when the railway is completed 
| the valley across which this embankment runs will 
|form an arm of Gatun Lake. According to the 
original plans it was intended to build this “ fill’ in 
three decks and to utilise the excavated material from 
| Gatun Locks, and as this material is composed entirely 
| of rock, side slopes of 14 to 1 and a top width of 30ft. 
were proposed. The base of the “ fill”? up to eleva- 
| tion 30 above sea-level, containing 80,000 cubic yards, 
| was placed, and at the same time a concrete culvert 
was built to take the drainage from the valley lyin 
to the east. Later on a connection track 2000ft. 
long was built from the Gatun Lock site in order to 
place filling for the second deck, a trestle 30ft. 
high being driven across the embankment at an ele- 
vation of 60ft. above sea-level. While this trestle 
was being filled a slide occurred where the embank- 
| ment crossed the old creek bed, involving a move- 
ment of about 5000 cubic yards of material. The 
responsible engineers, however, did not régard this 
| occurrence of much importance, nor did they look at 
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it in the light of a ‘warning.’ But the seriousness 
of the situation came home to them when, some few 
mnonths later, after the completion of the third deck 
trestle, which was driven at the elevation of the 
1} per cent. Gatun—Tiger hill line, and after about 
100ft. of it had been filled from the north end, a very 
heavy slide occurred, carrying the tracks on the first 
and second decks several feet out of line and lifting 
the ground at the base of the embankment from 1O0ft. 
to 12ft. upward over an area of about 50ft. by 150ft. 

An inquiry was held into the cause of the disaster, 
and the conclusion arrived at was that the slide was 
due to the placing of a large amount of filling against 
the hillside, which rested on an inclined rock surface, 
causing all the material above the rock to slip. Up 
to this time 166,000 cubic yards of material had been 
placed in the embankment. A change in the original 
plans was then decided upon, the dump on the centre 
line being abandoned and the bottom of the 
embankment being widened by raising the first deck 
track to elevation 35 and then throwing it over to 
the west. This was the condition of things at the 
close of June, 1908, and the work was continued along 
the same lines until the following September, when 
50,000 cubic yards had been deposited as a counter- 
weight along the west side of the “ fill.’ By the 
following month of January, 1909, a total of 337,000 
cubie yards had been placed. Throughout this pro- 
cess several further bad slides took place, not through 
any slipping-off the steep hill side, as on the first 
oceasion, but by displacing the clay which overlaid 
the rock to a depth of from 50ft. to 80ft. on the east 
side and from 100ft. to 125ft. on the west. It is 
worthy of note that all of these slides occurred towards 
the west. 

One of the effects of the new disaster was that the 
concrete culvert, which had been built to take the 
drainage from the valley lying to the east, was broken. 
It was replaced with a 48in. cast iron pipe cul- 
vert, placed on a solid rock foundation and benched 
into the side-hill south of the ‘‘fill’’ at eleva- 
tion 40. The counterweight had been added to 
during this period, and by the end of January, 1909, 
it had assumed large proportions, making, together 
with the bulging up due to slides,a slope of about 6-1 
on the west side of the embankment. It was now 
considered safe to raise the embankment to final grade, 
viz., elevation 95 above sea-level, but a few weeks 
afterwards, when practically up to grade, and when 
the embankment was considered to be about complete, 
another slide occurred, this time to the east or on the 
uphill side, displacing about 50,000 cubic yards of 
material, with a vertical settlement of about 30ft. 
for a distance of about 300ft. This was the first 
movement eastward. 

The method which had been employed on the west 
side, that of building a counterweight, was now 
resorted to on the east side, and after continuing this 


discontinued on May 15th, the date of the provisional 
opening of the dock, when the electric tramway 
service was also begun. The Pyewipe to Immingham 
line is now being used solely for the conveyance of 


bracket arms are used. A typical cross section of the 
equipment is given in Fig. 13. .The poles throughout 
have been spaced at a distance of 40 yards apart, and 
along the road portion tubular medium British stan- 





























Fig. 12—RAILWAY 


It was originally intended that the electric tramway | 
should merely extend along Corporation-road to 
Pyewipe Junction, where there would be an canes | 
change station with the light railway, now used for | 
goods traffic, but it was eventually decided to con- | 


CONNECTION WITH 


goods traftic,and provision is made so that it can be | dard poles, with ornamental bases, have been 
duplicated when necessary. used, with bracket arms of a suitable design. Along 
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IMMINGHAM DOCK 


the railway portion there are plain rolled steel joist 
poles, 8in. by 4in. section, these being stayed along the 
length of the line by a special stay wire to the tops of 
the poles. This wire is run to the ground and 
anchored in a concrete block, an arrangement which 
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ofr some months, filling was resumed on the centre line, 
and by the middle of June, 1909, this filling had 
reached 2ft. above final grade, with a top width of 
40ft., and side slopes that average about 6-1 on the 
west and about 3-1 on the east side. The actual 
amount of material deposited was 528,000 cubic yards. 
It may be said that to have built a fill 40ft. wide on | 
top with side slopes 2-1 would have required 293,000 | 
cubie yards. 


| 
| 
| 





THE IMMINGHAM DOCK. 
Noi: tv" 

As was pointed out when referring to the plan 
given on page 512,there are three entrances to the 
Immingham Dock estate from the Great Central 
Railway system, namely, from Goxhill, vid the Barton 
and Immingham Light Railway, distance 6 miles 
62 chains ; from Ulceby, vid the Humber Commercial 
Railway), distance 5 miles 11 chains; and from 
Grimsby, vid the Grimsby District Light Railway, 
distance 5 miles 52 chains. The relative directions 
of these lines is well seen in Fig. 12. The first two 
sections of these new railways possess no particular 
constructional features, and they are intended for 
steam operation. The Grimsby District Light Rail- 
way is, however, of more than ordinary interest, if 
only for the fact that it is the first section of electric 
line to be constructed for, and to be operated by, the 
Great Central Railway Company. 

It was some nine years ago that the first applica- 
tion was made to Parliament for the construction of a 
light railway, using either steam or electric power, 
between Grimsby and the Immingham Dock site, and 
further applications were made in 1906 and 1910 for 
extensions of this proposed railway. The electric line 
commences at the junction with the Great Grimsby 
Corporation street tramways system, at the swing | 
bridge in Corporation-road, and about midway be- 
tween the town and the Dock railway stations. The 
first railway, laid in 1906, was a single line extending 
from the Great Central Railway Company’s sidings 
at Pyewipe, Grimsby, to the eastern approach of the 
dock site. This railway, until the beginning of 1910, 
was used exclusively by the contractors, Price, Wells 
and Reeves, for the transport of their material and 
staff. In January, 1910, the Great Central Railway 
Company commenced a public steam motor service on 
the line between Pyewipe and Immingham, halts 
being provided at either end. This service was only 
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Fig. 13—TYPICAL OVERHEAD SYSTEM 


tinue the tramway through to Immingham, and extra | 
land was accordingly acquired. For the first mile of | 
route within the borough of Grimsby the construc- 
tion of the electric line follows standard tramway 
practice, but outside Grimsby the line is enclosed, 





has proved very effectively to prevent any undue 
vibration being communicated to the electric wires. 
Severe winds are experienced in this portion of the 
Lincolnshire coast, and the line being completely 
exposed called for the employment of some form of 
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Fig. 14—-SUE-STATION CONNECTIONS 


bull-headed, flanged rails laid on wooden sleepers 
being employed. 

The overhead system has been adopted with span 
wires for the greater part of the length, but on one 
portion of the road where the width is not great, 


bracing. The trolley wire is 3/0 8.W.G., the poles being 
bonded to the rails with No. 8 S.W.G. wires, .095 V.I.R. 
cable being used for the side feeds from the section 
boxes. 


The rails used along the road portion are grooved 
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B.S. section tramway rails 90 Ib. and 96 lb. per yard, 
and 45ft. long, laid on a concrete bed Qin. thick, 


and firmly fixed to the latter with an anchor at the | 
They are also firmly | 


end and middle of each rail. 
secured to one another with substantial tie-bars, 
seven to each rail length. 
weighing 50 Ib. per pair, is used to each joint. 
rails are bonded with two 3/0 B.S. section protected 
type joint bonds under the fishplates at each joint, 
and every 30 yards there is a 64in. cross bond solid B.S. 
section. At each turnout there are the usual way, 
point and crossing bonds. The points on this portion 
of the line are Hadfield’s patent ‘“ Hecla” auto- 
matic points, manufactured of manganese steel. 

The rails on the railway portion are flat bottomed 
rails 65 lb. to the yard, and 36ft. long. Fifteen 
creosoted wood sleepers 16in. by 5in. are used to each 


Step | Down 
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Transtormer 
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Fig. 15—ARRANGEMENT OF SUB-STATION 


pair of rails, the latter being fixed to each sleeper with 
three wrought iron dogs, two outside and one inside. 
The fishplates used are 17}1b. per pair. Special 
bearing plates are used each side of every joint, and 
also throughout the points and crossings. The points 
are worked automatically with Williams’ patented 
one-way spring levers. The joint bonds on this por- 
tion of the line are 22in. long, and there is a pair at 
each joint outside the fishplates. There is a track 
bond every 100 yards. 

The electric power to work the line is generated at 
Immingham power station, the current being fed to 
the line from a sub-station, situated at a point about 
three miles distant from Immingham. ‘The primary 
supply to the station is three-phase, 6600 volts, 
50 periods alternating current. The sub-station, a 


A pair of fishplates, | 
The | 


| Dick, Kerr and Co., Limited, of Preston. 


| are contained in brick and stone cells. The incoming 


lightning dischargers. 


| separate for each machine, and independent of the 
switch. The low-tension switchgear for the control of 


Y 


for the four-line and two-track feeders, together with | 
the Board of Trade panel, comprising earth recorders, | 


voltage drop testing instruments, and other apparatus, 


follow the practice almost generally adopted in all | 


traction stations. 

A single line only has been laid down, but there are 
| passing places at frequent intervals. 
line is not signalled, no difficulty is experienced in 
arranging for the passage of cars travelling in opposite 
directions, as the railway is through open country. 
For illuminating the track at the points adjacent to 
the various loops incandescent lighting is provided, a 
three-light water-tight fitting being fixed at each side 
of the line, half-way up the joist supporting the over- 


feeders are provided with isolating switches and | 
The starter panels for the | 
rotaries are fixed quite close to the machines, and are | 


the direct current side of the rotary converters, and | 


Although the | 


Great Central Railway Company’s practice. Lito. 
guards of the Hudson-Bowring standard§pattern are 
provided, and in addition to the usual hand brakes t}y. 
vehicles are each fitted with Westinghouse magnet ic 
track brakes. In running order, each of the four 
larger cars, which have a total length over fenders of 
54ft. 2in., weighs 17 tons, while each of the smaller cars, 
which have a length over fenders of 38ft. 10in., Weighs 
15 tons. The maximum speed of the cars has ber 
fixed at 12 miles an hour whilst travelling in Grims))y, 
and 20 miles per hour on the Light Railway line. 

A half-hourly service throughout the day is_ in 
operation, whilst several additional journeys are mac: 
during meal intervals. This light railway affords 4 
new and direct means of communication betwe« 
Grimsby and Immingham, as the distance by roa:| 
from Grimsby to the lock entrance at Immingham | 
about eleven miles, whereas by means of the ne 
electric railway the distance between these points j 
reduced to less than seven miles. The contractor 
for the whole of the track work, cables, overhea 

















Fig. 17-SMALLER 


head work. The lamps are run three in series between 
the 500-volt overhead line and earth. A car shed, 
capable of accommodating three vehicles, has been 
built about two miles from the Grimsby terminus. 
There is there a shop for carrying out small repairs, 
and the power is obtained from a sub-station fitted 
with two 100-kilowatt Westinghouse rotary converters 
for supplying direct current at 460 volts to assist the 
Grimsby dock lighting, and also to supply direct 
current at 530 volts to the light railway. 

The rolling stock consists of eight single-deck cars, 
each fitted with two trolley arms, all manufactured 
by the Brush Electrical Engineering Company, 
Limited, of Loughborough, the motors, controllers, 
and electrical equipment having been supplied by 
Two types 
of car have been adopted, the seating capacity of the 
larger type, of which there are four, being that for 60 
passengers. ‘These cars are fitted with two 50 horse- 
power motors, and a view of one of them is given in 
Fig. 16. The smaller cars, of which there are also 
four, are fitted with two 35 horse-power motors, and 

















Fig. 15—LARGER 


diagram of the connections in which is given in Fig. 14, 
so far as the electrical connections on the primary 
supply are concerned, forms a loop in the overhead 
high-tension transmission line conveying power from 
the Immingham generating station to the Grimsby 
docks. This sub-station equipment, supplied by 
the British Westinghouse Company, comprises two 
250 kilowatt rotary converters, static transformers to 
step down the primary volts to 500—this being the 
voltage on the alternating current side of the rotaries 

high-tension control gear for two incoming feeders, | 
and the necessary control panels for the statics and | 
rotaries. The general arrangement of the plant is | 
shown in Fig. 15. The high-tension gear is remote | 
controlled, mechanically operated, and all the bus | 
bars, oil switches, transformers, and other apparatus ! 


|The cars are mounted on equal-wheel bogies, the 


TYPE OF CAR 


each accommodates 40 passengers. A view of one of 
these is shown in Fig. 17. The passengers enter by 
the end platforms, and the cars are divided into two 
compartments, separated by a luggage space, which 
is fitted with drop seats and can be utilised for pas- 
senger accommodation when not required for the | 
carriage of luggage. The interior of the compart- 
ments is fitted up in oak, in natural grain, and the 
seats, also of oak, are arranged transversely. 

The main underframes are made up of rolled stee 
sections, and the framework is of oak and ash. The 
roof is of the “ Monitor ” type, and the front of each | 
platform is vestibuled and glazed in its upper portion. 


wheel diameter being 33in. The exteriors of the cars 
are painted to resemble teak, to conform with the 





TYPE OF CAR 


equipment, &c., were Robert W. Blackwell and Co., 
Limited, of Westminster. 

In last week’s issue we inadvertently stated that 
the power house and the electric and hydraulic houses 
at Immingham were built by H. Arnold and Son, of 
Doncaster. The contractors in reality were Price 
Wills and Reeves, the general contractors for the 
docks and railways. 


THE GERMAN NAVAL ARCHITECTS. 
No. I. 

THE extra summer meetings of the Schiffbau- 
technische Gesellschaft, which began on the 4th inst. 
and lasted for five days, were held in a large degree 
under the auspices of the navy. Prince Adelbert 
of Prussia, a large contingent of German and some 
Austrian naval officers, and representatives of the 
French and British Institutions of Naval Architects 
were present. The proceedings included the witness- 
ing of torpedo boat and other mancuvres and 
visits to the Kaiser Wilhelm Canal. The meetings 
proper began on Thursday, 6th inst., in the large 
hall of the Marine Akademie. Geheimrat Busley, 
who presided, opened the proceedings with a telegram 
to the Emperor, which was graciously answered. 

The first paper was read by Marinebaurat J. 
Berling, of Kiel, and was entitled “The Develop- 
ment of Submarine Boats and their Engines.” 
Premising that submarine boats have to be able to 
run at the surface as well as at considerable depths 
below it, the author first reviewed the different appara- 
tus that had to be provided to meet the different 
conditions of service. When a boat was at the surface, 
from 15 to 35 per cent. of her volume was emerged. 
To enable her to dive, her remaining buoyancy had to 
be overcome by the filling of diving or ballast tanks 
with water, and these had to be so arranged that their 
filling did not alter the trim. To prevent the vessel 
from at once sinking when the tanks were filled, a 
certain residue of “reserve buoyancy” was pro- 
vided for. Inasmuch as the boat might have to 
operate both in fresh and in salt water, additional 
‘aid tanks” were filled in the latter case, these also 
having to be so arranged as not to interfere with the 
trim. A trim tank, usually half filled, was arranged 
at each end of the vessel, and means were supplied 
for transferring the water from the one to the other. 
Then there were adjusting tanks, the use of which 
was to make up the weight lost by the consumption 
of provisions and stores, as well as by the firing away 
of torpedoes. The loss of weight by the consumption 
of oil was rather more than balanced by water which 
was allowed to enter the bunkers, and on the surface 
of which the oil floated. 

For diving, arrangements had to be made for the 
release of the air and for the rapid entrance of the 
water into the tanks. This manceuvre, which had 
to be accomplished in five minutes at most, was 
assisted by the action of diving rudders arranged 
forward and aft. The tanks were emptied either 
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by? pumping or by the use of compressed air, and 
large quantites of the latter had for different pur- 
poses to be stored on board. — As an example, a 
boat of 600 tons might have diving tanks of 240 tons 
capacity, which had to be filled or emptied in the 
short time referred to. High-pressure air pumps 
provided the stores of compressed air thus expended. 
‘To ensure a sufficiency of stability, a distance of the 
centre of gravity below the centre of buoyancy in 
the immersed condition of the vessel of from 6in. 
to ft. was looked un as sufficient. It was some- 
times as great as 16in. 

Illustrations were shown of the midship sections 
of various “‘ submersibles,’” which, in addition to the 
Holland and other boats of the internal tank type, 
included the Laubeuf, the d’Equevilley-Germania 
and the Laurenti-Fiat designs. ‘The salient feature 
of all of these was the strong cylindrical, or nearly 
cylindrical, main hull. On and round about the latter 
the three last-mentioned designs showed water- 
tight and non-water-tight tanks and erections of 
various kinds. It was pointed out that in the 
* Holland ” type the capacity of the internal tanks 
was restricted to a possible 15 per cent. of the surface- 
trim displacement. In two of the designs the ex- 
ternally arranged tanks were shown to have a capacity 
of 30 to 35 per cent. of the surface-trim displacement. 
In one of the Germaniawerft boats, a picture of 
which was shown, the external structures were so 
arranged that the vessel took the outline form of an 
ordinary ship. The external structures being either 
non-water-tight or filled with water in the immersed 
condition of the vessels, they could themselves be 
of light construction. They were strongly attached 
to the main hull by bulkheads, web frames, &c. 

In a comparison between the so-called ‘* sub- 
mersibles ”’ and ordinary submarines, it was pointed 
out that the former could have more reserve buoy- 
ancy, better sea qualities and more comfortable 
quarters, and were safer in cases of collision or 
other such accident. On the other hand, it was 
pointed out that the under-water speeds attainable 
with the ** submarines ’’ were somewhat the greater ; 
for surface work they were at a disadvantage in this 
respect. Curves of speed and power of a submarine 
and of a submersible tried some years ago in the 
tank showed a remarkable hump-and-hollow forma- 
tion and a general excess of resistance of the former 
for surface runs. The under-water speed of the sub- 
marines was 9} knots and that of the submersible 
9 knots. Attention was called to the circumstance 
that the propeller was necessarily a compromise 
between the very different designs suitable for surface 
run and under-water run respectively. 

A succession of pictures thrown on the screen 

included one of a Germaniawerft boat, which was 
stated to have behaved exceedingly well during a 
bad weather run in the North Sea. This vessel 
had a ship-shaped outline with a small forecastle, 
and it appeared that her designers had_ sacrificed 
a moderate percentage of speed on under-water 
runs for improved sea conditions during the surface 
work. The maximum speeds hitherto attained 
were, the author said, about 15} knots on surface 
runs and 11 knots in under-water work; but recent 
offers from builders had proposed to raise these to 
18 and 11} knots, and anticipated the attainment 
of radii of action of 2000 nautical miles at 16 knots 
and 30 nautical miles at about 8} knots respectively. 
» Considerable space was given to the main engines 
of submarine craft, classed under the heads of in- 
stallations with (1) electric accumulators, electro- 
motors and oil engines; (2) steam machinery; (3) 
steam engines with soda boilers ; and (4) compressed 
air in nickel steel flasks, under-water propulsion in 
this case being effected by oil engines. Of these 
designs, that with steam engines and soda boilers 
Was gone into in some detail by the aid of sketches, 
which, unfortunately, cannot be reproduced here. 
The installation comprised :—(1) Water-tube boilers 
With oil firing for surface work ; (2) steam engines 
with auxiliary engines, condensers and pumps; 
(3) a tank or tanks for hot water; and (4) a pair 
of so-called double boilers, each with a middle com- 
partment for soda lye, and two water-tube end com- 
partments. 

For an under-water run steam from the low- 
pressure cylinder was turned into the middle com- 
partments of the double boilers. The soda lye 
took up the latent heat of the steam, and further 
heat was developed during the chemical change 
which it thereby underwent. Water from the con- 
denser was meanwhile introduced into the end com- 
partments of the double boilers, and this was further 
supplemented and brought up to a working level 
by a supply of water from the hot-water tanks. 
The lye in the middle compartments became greater 
in volume and more and more diluted, and the pres- 
sure here increased till the exhaust steam had to 
be in part passed into the intermediate cylinder. 
Finally, the supply of exhaust steam to the lye com- 
partment had to be entirely cut off, and the under- 
water run came to an end. It was necessary to 
arrange the installation in such a way that the pro- 
cess did not cause alterations in the trim of the vessel. 

A design of the Actiengesellschaft ‘‘ Weser,” of 
Bremen, on this principle showed very favourably 
as regards accommodation. The author expressed 
« fear that high temperatures in the working spaces 
would cause trouble. Assuming this difficulty got 





over, he gave a favourable forecast of the probable 
performances of such boats, but was careful to point 
out that no exact figures were as yet obtainable. 
The general expectation with regard to speeds was 
that the surface forced-draught runs and the under- 
water runs would show considerable advances on 
performances hitherto recorded, while the radii of 
action at the cruising speeds would be reduced. 

A design of Mr. Del Proposto, in which an oil engine 
was used both for surface and for under-water runs, 
in the latter case in connection with highly compressed 
oxygen, gave promise of high speeds, but the materials 
of all parts of the engine installation were considered 
to be stressed to a dangerously high degree. 

Diagrams giving the comparative merits of the 
different systems with regard to weight, space, 
and under-water output showed in favour of that 
with compressed oxygen. 

Direktor Keuffel, of the Actiengesellschaft ‘‘ Weser,”’ 
who rose to discuss the paper, said that the 
thanks of his company were due in a high degree 
to the Torpedo Inspection Authorities for their 
critical examination and favourable recognition 
of the good results achieved. In their endeavours 
to improve the submarine boat they had to give their 
attention mainly to the motive installations. Here, 
as elsewhere, in warship work they were accustomed 
to find that people would not rest satisfied with their 
economical successes, because engineering require- 
ments generally ran on ahead. The experimental 
trials of soda boiler installations for submarine 
boats made by the Actiengesellschaft ‘‘ Weser ” 
had shown that a further development of these 
vessels, as desired by the naval authorities, could 
probably be effected on these lines. Calculation 
and preliminary trial had revealed the presence 
of many points of advantage of the soda boiler 
installations over the oil-electric ones. He did not 
wish to make too much of the advantages of their 
motor, but the disadvantages of the steam installa- 
tions should also not be taken too lightly. It would 
be noticed that the rapidly developing oil motor had 
in this case to allow the steam engine to keep its place, 
but the presence of the soda boiler installation 
enabled the accumulator battery and the second 
power installation to be done without. Considera- 
tion must now be given to the question, How far it 
was possible to go with the forcing of the boiler 
and of the installation generally ? More could be 
expected from the soda boiler than Herr Berling 
in the meantime thought it right to assume. It 
would not be right to remain content with the oil- 
electric installation, and it was all the more matter for 
congratulation that the Torpedo Inspection Authori- 
ties had given their attention to his company’s pro- 
jects and proposed to follow them up. 

Herr Irinyi, of the Deutsche Oelfeuerungsgesell- 
schaft m.b.H., of Hamburg, upheld the cause of oil 
fuel. As a result of a life's work, he referred to a 
design of his own for an engine installation of a sub- 
marine boat, with which, he said, higher require- 
ments could be fulfilled. He pleaded for the appoint- 
ment of a committee of experts chosen from the navy 
and from the Schiffbautechnische Gesellschaft to 
examine this as yet unpatented design and form a 
judgment as to its value. The design was based upon 
a study of the combustion process in the Diesel 
motor, which had, in his opinion, not yet been 
properly developed. The supply of air had hitherto 
been 80 per cent. greater than that theoretically 
required. With a smaller excess of air, which his 
design rendered possible, smaller compression spaces 
also were required. With oil firing a supply of air 
only one-tenth greater than the theoretically required 
quantity became effective. The performance could 
therewith be improved by from 40 to 50 per cent. 
With a reduced excess of air supply a smaller store 
of air sufficed for the installation, or, if the store were 
maintained, it became possible for the boat to remain 
longer under water. Either smaller engines could 
be provided for the powers or greater powers could 
be attained with the cylinder volumes hitherto in use. 

Geheimrat Busley, in conclusion, called attention 
to the delicate nature of the subject which Herr 
Berling had dealt with in his paper, and congratulated 
him in the name of the meeting on the complete and 
faultless manner in which he had fulfilled his task. 

THE KAISER WILHELM CANAL. 

The second paper read was by Herr Regierungs- 
und Baurat H. W. Schultz, of Kiel, and dealt with 
the Kaiser Wilhelm Canal and its widening. After 
a short reference to the Eider Canal built in 1875 to 
connect the Eider with the Kiel Fiord, and to other 
early projects, the author reverted to the political 
necessities which alone had justified the outlay on 
the cutting of the Kaiser Wilhelm Canal in the years 
1886 to 1895. The present canal, which was 99 kiloms. 
(614 miles) in length, had, he said, a breadth at 
bottom of 22 m. (72ft. 3in.) and a depth of water of 
9 m. (29ft. 6in.) over a stretch of 66 kiloms. from the 
Kiel end, increasing to 10-3 m. (33ft. 9in.) at the 
North Sea end at Brunsbiittel. The water level 
corresponded with the mean level of the Baltic. 
The smallest section was 413 sq. m. (44454 square 
feet). The breadth was increased at the bends by 
amounts varying from 0 for radii of 3000 m. to 16 m. 
(52ft. 6in.) for radii of 1000 m. Lake Audorf, to 
the east of Rendsburg, served as a turning place. 

At each of its ends the canal had two locks, which 
were opened only when vessels were to be passed 





through. The Brunsbiittel locks were used for 
draining the canal, and this rendered the extra 
depth at this end necessary. The locks were a neces- 
sity on account of the rise and fall of the sea level 
at each end of the canal. The level of the Elbe 
had reached a height of 5-25 m. (17ft. 3in.), and that 
of the Baltic a height of 3-15 m. (10ft. 4in.) above 
the mean level of the canal. The canal was intended 
to accommodate vessels of maximum dimensions, 
145 m. by 23 m. by 8-5 m. draught (475ft. 9in. by 
75ft. 6in. by 27ft. 10}in.). The locks for these latter 
had available lengths of 150 m. (492ft. lin.), widths 
of 25 m. (82ft.), and depths on sill of 9-57 m. (31 ft. 5in.) 
in Holtenau and 9-97 m. (32ft. Yin.) in Brunsbiittel. 
The locks could be used whether the levels of the 
water outside wer2 high or low. 

The canal was crossed by two railway and road 
bridges, one at Griinental and one at Levensau, 
with arches of 42 m. (137ft. 9}in.) in height above 
the water level, a one-armed railway swing bridge 
at Taterpfahl, two bridges of the latter kind at 
Rendsburg, a road swing-bridge also at Rendsburg, 
and a pontoon swing-bridge for road traffic in Hol- 
tenau. The four swing-bridges at Taterpfahl and 
Rendsburg each had a clear width of 50 m. (164ft.), 
and were operated hydraulically. 

The canal served as main drain for a large part 
of the country crossed by it, the water flowing 
through the Brunsbiittel locks, which accordingly 
were opened to the Elbe at the ebb. The whole 
line of the canal was electrically lighted with incan- 
descent lamps of 25 candle-power. 

The canal employed 120 pilots and a number of 
assistant pilots, whose services were given to vessels 
at one-quarter of the net cost occasioned. A number 
of pilots undertook work on their own account. 
Pilotage of steamers and towage of sailing vessels 
were compulsory. 

In 1910, 45,569 vessels of 7,580,000 net tons paid 
toll. Since 1896 the numbers had increased by 
182 per cent., and the tonnage by 310 per cent. 
Most of the vessels were of small dimensions. The 
receipts had for the last few years somewhat exceeded 
the expenses. 

The widening was rendered necessary by the in- 
crease in the sizes of war vessels. The alterations 
were to be made without hindrance to the traffic. 
The present locks could not be interfered with, 
and new ones had to be constructed of such a size 
that they would suffice even for future further 
enlargements of the canal. The new section was, 
in general, to have a breadth at bottom of 44 m. 
(144ft. 5in.), and a depth below ordinary water 
level of 11 m. (36ft.). The area of section was 
thus practically doubled, and the surface breadth 
was increased from 66 m. (216ft. 6in.) to 102 m. 
(334ft. 8in.). The widened canal would have ten 
two-side sidings of from 600 m. to 1100 m. (656 to 
1200 yards) in length, and one one-sided one 1400 m. 
(1530 yards) in length. The ordinary sidings had 
a bottom width of 134 m. (219ft. 9in.), and the one- 
sided ones a width of 89 m. (292ft.). The four 
1100 m. sidings, arranged as turning places, had 
bottom widths of 164 m. (538ft.), the turning place 
itself in each case having a diameter of 300 m. (984ft.). 
The quantity of ground to be removed, amounting 
to about 100 million cubic metres (130 cubic yards), 
was considerably greater than that dealt with at 
the original canal construction. 

The new locks had lengths of 330 m. (1083ft.), 
clear widths of 45 m. (147ft. 7}in.), and depths over 
sill of 13-77m. (45ft. 2in.) at mean water level, and 
12-42 m. (40ft. 9in.) at low water in the Elbe. A 
reason for the great depth given to the locks was 
that they were thus enabled to take in damaged 
vessels. These new locks would be the largest in 
the world. The swing bridges at Taterpfahl and 
Rendsburg and the pontoon swing bridges at Holtenau 
had to be replaced by lofty new iron bridges, and the 
road swing bridge at Rendsburg by a new one of 
greater span. The total cost of the widening opera- 
tions had been estimated at M.223,000,000 (about 
11 million pounds). 

The author combated the prevailing idea that the 
canal would have cost less if it had been made wide 
enough in the first instance, and showed that modern 
appliances and methods of working had materially 
cheapened such undertakings. The expense of a 
canal of the new dimensions would in 1886 have been 
prohibitive. About three-fifths of the excavation was 
made by the help of dredgers, and the rest for the most 
part by steam navvy work. For the dry work about 
twenty-five steam navvies and a number of spoon or 
grab dredgers were employed. The largest of the latter 
had grabs of about 3} cubic metres (123} cubic feet) 
capacity ; the most satisfactory dredgers, however, 
were those with a capacity of about 2 cubic metres 
(704 cubic feet). The hydraulic work was done 
almost entirely by the aid of bucket dredgers. These 
delivered their spoil into barges, which, when filled, 
were towed to pumping vessels that forced the 
material through pipe lines on to the dumping ground. 
The spoil could thus be conveyed for distances of 
about 1000 metres (1100 yards) at a height of about 
8 metres (26ft.) above the water level, except in a few 
places where the stiff clay occurred, and in these it 
was preferable to carry the spoil out to sea and dis- 
charge it there. Another method of dealing with the 
clay was by the use of elevators, which, however, 
were less efficient than the pumping plant. Most of 
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the work was let by contract, but, for the part done | +A plan of the works is given in the accompanying | 
by the Administration, two bucket dredgers each of | engraving. 


! 


The ironworkers’ shed, angle smithy, and 


500 cubic metres (17,660 cubic feet) per hour output, | blacksmiths’ shop are placed along the north boun- 


a spoil pump, three tug steamers, and nine hopper 


|dary. The ironworkers’ shed is 900ft. long and 130ft. 


barges of 400 cubic metres (14,130 cubic feet) each | wide, and can deal with plates up to 40ft. long by 
were purchased, while four motor hopper barges of the 7ft. 6in. wide and 2in. thick, with angles and other 


same capacity were on order. 

The President of the Canal Office, Dr. Kautz, then 
invited the members to visit the canal and criticise 
it from a technical point of view. The great interest 
shown in it by the Society had strengthened the con- 
sciousness felt by the builders that they were adding 


to the power and greatness of Germany, and that they | 


| sections of correspondingly heavy proportions. Each 


|machine tool is driven by its own electric motor. | 


| The heating furnaces are supplied with gas from the 
| producers at the power station, through pipes 3ft. 
|in diameter. The furnace doors are raised and 
| lowered by hydraulic gear. 

What may be termed the auxiliary departments 


would carry the great national work to a successful | are situated between the fitting-out basin to the west 


conclusion. 


and the building berths, and include the shops for 


Direktor Bliimcke, of the Schiff und Maschinenbau | smiths, plumbers, brass finishers, mechanics, joiners, 


Aktiengesellschaft Mannheim, referring to the state- 
ment of the author that an output of only 100 cubic 
metres (3532 cubic feet) per hour was attained by an 


| cabinet makers, patternmakers, painters, boat builders 
land riggers, along with the mould loft, &c. The 


| angle smithy and beam shed is 210ft. long and 130ft. 


elevator, said that his firm had produced elevators | broad, and is equipped with tools, served like those in 


with outputs of 450 cubic metres (15,900 cubic feet) 
perhour. In connection with this subject he observed 
that as shipbuilders the members must hail the widen- 
ing of the canal as an improvement in the waterway, 
while as engineers they admired the grand hydraulic 
works ; but that, mingled with the great pride and 
pleasure felt at the production of such a national 
undertaking, there was nevertheless a drop of gall, 


which showed its presence when, as economists, they | 


saw what little notice the Administration had paid to 
the request preferred in the proper quarter that Ger- 
man apparatus might be made use of as much as 
possible, or that work might be given out to firms 
who did not avail themselves of foreign dredgers, 
steamers, transporting vessels, &c. The German 
dredgers were unsurpassed. In spite of this, of the 
eighteen steam navvies used in the construction of the 
canal, thirteen were of foreign origin; the five suc- 
tion dredgers were all foreign, and sixty-six of the 
eighty-eight transporting vessels were of foreign 
build. In this connection it was to be observed that 
all these machines could be introduced into the 
country frea of duty. They could be cheaper, because 
abroad industry was not burdened to such an extent 
by social legislation as it was in Germany. Instead 
of taking 24 per cent. of the profits of shipbuilders, 
as they formerly did, the social burdens in Germany 
now ran away with 60 per cent. In addition, the 
rolling mills could command high prices at home, 
which they did not uphold abroad. Under these 
circumstances the earnest wish was felt that in the 
national undertaking of the widening of the Kaiser 
Wilhelm Canal German appliances should be made 
use of to a greater extent. The observations of the 
speaker were received with long continued applause. 

Geheimrat Busley thanked Herr Schultz for the 
self-sacrifice with which he had undertaken his expo- 
sition in spite of the heavy burden of work that he 
had to bear. 





THE INSTITUTION OF ELECTRICAL ENGI. 
NEERS’ VISITS. 


THE Institution of Electrical Engineers is this | 


year holding a summer meeting in Glasgow, a re- 
port of which is begun jon page 626. As is usual 
on such occasions a number of works opened their 
doors to the members. 
of William Beardmore and Co., 
the shipbuilding yard of 
John Brown and Co., Limited, Clydebank; the 
Clyde Valley Electrical Power Company's Yoker 
power-house at Clydebank ; and to Yarrow and UCo., 
Limited, at Scotstoun. In each case special tramcars 
were dispatched from Gordon-street near the Central 
Station at about 2-15, and the same point was reached 
on the return journey at about 5-30 p.m. In each 
case also a member of the committee of the Scottish 
Local Section accompanied the party as a guide. 


WILLIAM BEARDMORE AND CO., LIMITED. 


The shipbuilding works of William Beardmoreand Co., 
Limited, at Dalmuir, occupy a position on the river 


struction Works 
Limited, at Dalmuir ; 


Clyde about eight miles nearer the sea than the city | 


of Glasgow, and cover an area of ninety acres, with a 
river frontage of a little over a mile. The shipbuilding 
berths have been arranged to take vessels up to 1000ft. 
in length and over 100ft. in beam, and are so planned 
that the vessels are launched up the river, with 
abundant space for safely floating the largest ships 
from the ways. Heavy timber piling has been put in 
throughout the length of the berth, with cross logs 
to make the keel blocks, launching ways, and bilge 
blocks, and a cofferdam has been constructed along 
the riverside to exclude the tidal water from the 
building berths. One of the berths is equipped with 
an overhead gantry, the superstructure being 750ft. 
long, 135ft. wide, and 150ft. high, and is supplied on 
each side with four jib walking cranes capable of 
lifting five tons, and having an outreach of 30ft.; each 
crane can travel the full length of the berth on rails 
supported by the vertical members of the building 
shed, and all the cranes may be brought together to 
deal with a heavy load. There is also a high-speed 
15-ton travelling crane stretching from one side to the 
other of the berth, which is used for lifting weights 


On Wednesday afternoon | 
alternative visits were arranged to the Naval Con- | 


'the ironworkers’ shed, by independent overhead 
| electric travellers. The blacksmiths’ shop is 370ft. 
| long and 110ft. wide. It is provided with pneumatic 
|instead of the more usual steam hammers. The 
plumbers’ and sheet ironworkers’ shops are in one 
| building, 300ft. long and 100ft. wide. There are 
| large stores for naval and merchant work, these being 
| kept separate. 

The wood working department is extensive. At 
| the far eastern end of the yard there is a large timber 
| basin with a gantry and electric crane for lifting logs 
direct from the basin to the saw mill. The mill is a 
building 300ft. long by 120ft. wide. Alongside it 
there are two timber storing sheds 850ft. long by 
140ft. wide. The joiners’ and carpenters’ shops are 
between the dock and the berths in a building two 
storeys high, 300ft. long and 160ft. broad. The upper 
part is allotted to cabinet makers, patternmakers and 
polishers, while the ground floor is occupied by the 
joiners. 


electric cranes, and the shops are equipped with the 
most modern tools and appliances. The pattern. 


/shop for the engineering department is an entirely 


separate building. The machines are ranged along 
one side and the pattern benches on the other, the 
space between being utilised for the erection of pat. 
terns. 

The works are entirely operated by electric power 
from a central power-house 340ft. by 65ft. The 
dynamos are driven by Oechelhauser gas engines of 
collectively 5300 brake horse-power. The is 
generated by Duff producers. The residual pro. 
ducts are recovered, and their sale represents a 
great saving in the working expenses. The adminis. 
trative offices are at the main entrance to the works, 
and are arranged in a three-storey building with 
basement, to give the maximum comfort to the staff, 
On the ground floor is the commercial departnient, 
with the directors’ rooms, luncheon rooms, model 
room, &e., while on the first floor are the drawing. 
offices, design, costs, and other departments of a 
kindred nature. Above the drawing-office is a photo- 
graphic department specially equipped with printing, 
developing, drying, and dark rooms. Throughout 
the works there is an extensive system of telephones 
and electric bells. 

Undergoing construction at the time of the visit 
were the Dreadnought Benbow, marine turbine pro- 
pulsion machinery, and several large cargo vessels. 


gas 


CLYDEBANK. 


The Clydebank Engineering and Shipbuilding 
Works occupy an area of over eighty acres, and 
within the establishment practically all the work 
in connection with ship construction and engine and 
boiler making is carried out. There are extensive saw 
milling and woodworking departments, iron and brass 
foundry, and shops for galvanising, plumbing, &c. ‘The 
ships built embrace all classes of war vessels and 
merchant ships of the largest size and highest class. 
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At the south-west corner there is a tower 70ft. high, 
carrying a tank holding 12,000 gallons of water in 
communication with an installation of sprinklers of 


| which there is one to every 100 square feet of floor 








surface, this system being, of course, for dealing with 
any outbreak of fire. ‘The sawdust and shavings from 
the different machines are carried by overhead suc- 
tion to a furnace for supplying steam to the timber 
drying stores. 

The basin in which new vessels are fitted out 
situated towards the centre of the river frontage, is 
900ft. long and 350ft. wide, with a water area of 74 
acres, and a depth at low water of 28ft., so that the 
largest warships can always lie afloat. The piling 
has been earried along the river bank as far as the 
shipbuilding berths, so that there is provided in line 
with the river a wharf 1500ft. long, with sufficient 
depth of water to enable a vessel to lie afloat at all 
times. On the west side of the basin—that nearest 
to the engineering shops—has been erected an electric 


1s 


giant cantilever 200-ton crane, and with the long | 
| both of Parsons type and of the Brown-Curtis type. 


outreach of the cantilever arm machinery or boilers 
weighing 150 tons can be placed on board a vessel 
having a beam of quite 80ft. 

The engineering and boilermaking departments 
are situated on the west of the fitting-out basin, and 
are under one roof of five bays, the total area being 
54 acres; each of the bays is 720ft. long, and their 
collective width is 330ft. 
five bays is utilised for boiler construction, and the 
southern part for the erection of machinery. All the 
material enters at the centre of the shops, and the 
machines in both departments are so disposed that 


The northern part of all | 


the units during the process of manufacture travel | 


from the delivery line towards the extreme ends of 


| 


| Limited, have taken a leading part. 


Swain Sc 


BEARDMORE’S NAVAL CONSTRUCTION WORKS AT DALMUIR 


At the present time there are under construction : 
(a) In the main yard, H.M.S. Tiger, a battle cruiser 
of the greatest dimensions and highest power ever con- 
structed ; the s.s. Aquitania, quadruple-screw turbine 
steamer for the Cunard Company, of which we gave 
many illustrations in our,issue of June Ist. and which, 
when launched, will be the largest vessel afloat, and a 
large triple-screw vessel with combination machinery 
-reciprocating and turbine—for the Union Steam- 
ship Company of New Zealand. (6) In the west 
yard, three torpedo-boat destroyers for the British 
Government and two twin-screw steamers for foreign 
owners; and (c) in the fitting-out basin, H.M.A.5. 
Australia, a battle cruiser for the Australian Govern- 
ment, of 18,800 tons displacement and 25 knots 
speed, H.M.S. Southampton, a second-class cruiser 
of 5420 tons displacement and 25 knots speed, and 
a handsome twin-screw pleasure yacht Sapphire 
for his Grace the Duke of Bedford. In the engineer- 
ing works were seen many interesting parts of modern 
machinery installations, especially of turbine work, 


In the development of the latter John Brown and Co., 
Another portion 


of the establishment of interest is the model experi- 


| mental tank. 


CLYDE VALLEY ELECTRICAL POWER COMPANY, 
LIMITED, 

The third visit was to the Yoker Power Station 
of the Clyde Valley Electrical Power Company, 
Limited. This company possesses two generating 
stations, the other being at Motherwell. Both these 
stations run continuously in parallel. The Yoker 
station is at present equipped with 11,600 kilowatts 


the shops, where the engines and boilers are erected. | of plant, though the largest unit of all—one of 5000 


The completed engine leaves at the south end and the | kilowatts—is not yet at work. 


We understand, 


boilers at the north end, on rails communicating with however, that within a very few months it is intended 
the fitting-out basin, where they are put on board by | that the plant shall have a total capacity of 16,000 


into the centre of the ship, while the eight jib cranes | the giant crane. All the bays are crossed by standard | kilowatts. 
are employed at the sides. 





| gauged railways, while overhead there are powerful | 





The boiler-house contains six Babcock and Wilcox 
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poilers of the usual type, with chain grate stokers 
fed by shoots from concrete hopper bunkers con- 
structed in the rvof of the building. The coal is de- 
livered on to the site vy rail, aad passing over a 30-ton 
weighbridge, is shot into a hopper below rail level, 
and raised by an elevator into the storage hoppers. 
‘There is an ash gallery below the boiler-house tloor, 
and the ashes are conveyed to the end of the building 
and raised to an ash room at a sufficient elevation to 
allow them to be shot into trucks running on the 
same lines on which the coal trucks enter the works. 
Green’s economisers are provided, 

The engine-room at present contains (1) a 600- 
kilowatt turbo-generator made by the Westinghouse 
Company. ‘The generator develops three-phase cur- 
rent at 11,000 volts and 25 periods. (2) ‘Two 3000- 
kilowatt Westinghouse turbo-generators, also pro- 
ducing 25-period current at 11,000 volts. (3) A 5000- 
kilowatt Westinghouse turbo-generator of the same 
voltage and periodicity. This unit has not yet been 
got to work, but it very soon will be in service, as it 
is only waiting for its steam pipe connections. It is 
proposed very shortly to replace the 600-kilowatt 
machine by a turbo-generator of 5000 kilowatts 
capacity. , 

fhe two 3000-kilowatt machines have Mirrlees, 
Watson vertical syphonic-actiou condensers, one 
being fitted with a Westinghouse-Leblane air pump 
and one with an air pump made by the condenser 
makers. The condenser of the new machine is of 
the Weir Uniflux type, with a Weir dual air pump. 

There are three Hall boiler feed pumps, which 
draw water from a hot well into which all the con- 
densers deliver, and send it through a feed-water 
heater, heated by their own exhaust, into the boilers. 

The remaining plant consists of two sets of 230 
horse- power, three-phase, 11,000-volt, 25-period motors, 
driving on the same shaft at 500 revolutions per 
minute a 150-kilowatt, three-phase, 50-period gene- 
rator giving from 3000 to 3500 volts, and a 150- 
kilowatt direct-current machine giving 1200 ampéres 
at 125 volts. There are two steam-driven 75-kilowatt 
exciters, each giving 600 amperes at 125 volts. 

To describe the switchgear at length would be 
impossible in the space at our disposal. Suffice it to 
say that it is excellently arranged on the most modern 
lines. 

There is an emergency battery of 60 cells in a 
separate room over the boiler-house. The circulating 
water is forced by two Drysdale pumps buried in a 
well under water below low-water level of the Clyde, 
which is close by. ‘These pumps are driven by shafts 
coming to the surface, and provided with vertical 
Westinghouse motors running at 720 revolutions 
per munute, each giving 70 brake horse-power. 

It is an exceedingly well-appointed station, and 
when complete will be a most useful part of the 
company’s plant. 


YARROW AND CO., LIMITED. 


The works of Yarrow and Co., Limited, at Scots- 
toun, were fully described in our issue of November 
15th, 1907, and to that description we would refer 
our readers. We are, however, enabled by the cour- 
tesy of Messrs. Yarrow to add the following particu- 
lars regarding the electrical equipment at these works : 

The current to drive the works is supplied by the 
Clyde Valley Electric Power Company. A portion 
of the engineers’ shop being divided off and equipped 
as a sub-station. High-tension cables bring in the 
three-phase 25-cycle current at 11,000 volts. There 
are four single-phase transformers—three being in 
use at one time—to reduce the voltage to about 420, 
The fourth transformer is kept as spare in case of 
breakdown. 

When the firm removed from London it had a 
large number of direct-current motors, as all the 
travellers and a considerable number of the machine 
tools in use at Poplar were driven by continuous- 
current motors wound for 210 volts. As many of 
these motors were specially adapted to the machines, 
and as variable speed motors are required for different 
purposes throughout the works, it was considered 
necessary to have continuous as well as alternating 
current. Another reason for making it advisable 
to have direct current throughout the works is that 
it is much safer to use for the temporary lighting 
purposes on board the boats in course of construction. 
there are therefore two systems of distribution, 
viz., three-phase alternating current at about 420 
volts 25 cycles and direct current at 210 volts. 

There are two motor generator sets in the sub- 
station. Each set is of 250-kilowatt capacity. 
lhese sets may be run in parallel, but one is capable 
of taking the whole of the direct-current load. In 
the sub-station the switchboard for alternating- 
current distribution and that for direct-current are 
kept well apart. All the circuits are protected by 
circuit breakers. Some of the circuit breakers on 
the alternating-current side are provided with time 
lags, so as to prevent the circuits being broken in 
the event of a momentary excessive current due to 
the Starting-up of one of the larger motors. 

Throughout the works there are about sixty-four 
alternating-current motors ranging from 5 _horse- 
Power up to 75 horse-power, and about eighty-three 
direct-current motors ranging from } horse-power 
up to 70 horse-power. For these motors there is a 
great variety of starting and control gear in use, 
special attention having been given to the question 








of starters, so that these might be in all cases suitable 
for the starting load to which the motor would be 
subjected. 

From the alternating-current switchboard there 
are four main circuits :—(1) The engineers’ shop ; 
(2) the boiler shop; (3) the platers’ shed; and 
(4) the wet basin and pattern shop. From the 
direct-current switchboard there are six circuits— 
two for the engineers’ shop, two for the boiler shop, 
one for the platers’ shed, and one for the wet basin. 
The mains to the boiler shop, platers’ shed, and ship- 
yard are carried underground, and are paper-insulated 
with vulcanised bitumen sheathing laid solid in porce- 
lain troughs. The troughs are laid on concrete, 
and are protected with glazed tiles. Special care 
was taken to prevent any settling of the troughs, 
the railway line in the works being carried on girders 
at all points where it crosses the line of the cables. 
The cables are laid without any joints from the sub- 
station to the distribution board in the boiler shop 
or platers’ shed, and there has not been the slightest 
trouble with them since they were put down four 
years ago. 

The main shops and yard are lighted by the Union 
Company's ‘Excello” flame arc lamps. These 
lamps work very satisfactorily with the low 
periodicity of 25 cycles. In the pattern shop and also 
alongside of the wet basin, where the height avail- 
able is not sufficient for the use of flame arc 
lamps, ‘* Meridian ”’’ enclosed are lamps are used. 
Direct current is used for the lighting of the general 
offices by Crompton inverted arc lamps. There is 
also a small transformer providing current at 60 volts 
for metallic filament lamps used for portable lights. 
The latter are orly used in the event of a few draughts- 
men working late, when it is not necessary to use the 
inverted arc lamps. To avoid the necessity of 
running the large motor generator for the sake of 
lighting the drawing-office in the event of a number 
of the draughtsmen requiring to work late, a motor 
generator is installed to supply current for the inverted 
are lamps if required after ordinary shop hours, 
that is, after the main motor generator has been shut 
down. 

The mains throughout the shops are of hard 
drawn bare copper wire, -05 square inch section, 
a number of wires being grouped together in parallel 
as required to make up the section for each circuit. 
These wires run from end to end of the shops, and also 
across the shops where necessary, and are supported 
on porcelain insulators carried on special brackets 
clamped to the roof principles. The wires are 
strained by anchor bolts, which pass right through the 
walls of the shop. Special clips were made for teeing 
off from the groups of -05 cable for connection to the 
motors. All cables below the roof trusses are rubber- 
insulated, and are protected by solid drawn seamless 
tubing. 

Among the largest motors may be mentioned :— 
A 75 horse-power alternating-current motor driving 
a circulating pump in connection with the experi- 
mental shop; a 75 horse-power motor driving the 
hydraulic pumps in the boiler shop. This is a West- 
inghouse motor, and is provided with that company’s 
system of automatic control. The motor is started 
automatically when the accumulator has fallen to a 
certain level, and is stopped automatically when tho 
accumulator has been lifted to the full height. It 
is of the slip ring type, and a water resistance is used 
in the rotor circuit of the main motor. The main 
switch is operated by an auxiliary motor controlled 
by an end reversing switch on the accumulator 
framing, and operated by tappets on the accumulator 
itself. The water resistance is linked to a by-pass 
valve in such a way that when starting up the by-pass 
is not closed until all resistance is cut out of the rotor 
circuit, that is, until the motor has attained its full 
speed. 

There are five air compressors, each of about 
200 cubic feet free air capacity per minute. Two 
are driven by 50 horse-power direct-current motors, 
and two by 50 horse-power alternating-current motors, 
and one is belt driven. 

All the new travellers are provided with Westing- 
house alternating-current motors, and all the travellers 
which were in use in the Poplar works are also in 
use at Scotstoun, these being operated by direct- 
current motors. This has not been found to create 
the slightest difficulty, the only disadvantage in 
the use of alternating-current for travellers being 
that there is no possibility of varying the speed of the 
motor. 

The synchronome clock system is installed in the 
works; there is 1 controlling pendulum governing 22 
dials. Automatic fire alarms on the May-Otway system 
are provided in the general offices and the wood- 
working shops. In the event of fire the alarm is 
given at the nearest fire station, and an alarm bell 
is also rung on the premises. 

Among the new equipment which Messrs. Yarrow 
have recently installed there is a 20ft. by 20ft. hori- 
zontal and vertical planing machine, by Shanks, of 
Johnstone, with the Lancashire Dynamo Company’s 
electrical drive. This drive consists of a motor- 
generator set, the motor being alternating current and 
coupled direct to a generator which is separately 
excited from the continuous current supply mains. 
The generator supplies continuous current to a vari- 
able speed motor connected direct to the driving shaft 
of the machine. The power of the variable speed 


| equipment. 






motor is 40 horse at any number of revolutions from 
500 to 750, and 20 horse at the minimum speed of 
250 revolutions per minute. The machine has cut- 
ting speeds varying from 20ft. to 60ft. per minute, 
and return speeds of from 40ft. to 60ft. per minute. 
By means of a special speed-regulating switch the 
tool can enter the cut at a slow speed, accelerate 
immediately the cut has been started, and slow down 
again just before the cut finishes. This prevents 
breakage of tools when the cut is being commenced, 
and also the breakage of the edges of the flanges on 
castings where the cut finishes. The same arrange- 
ment has been found to be of great advantage when 
facings are being planed on which there is a consider- 
able gap, over which no cut is required. The tool 
crosses tho gap at the maximum speed and slows 
down again before renewing the cut. The Lancashire 
Dynamo Company’s equipment has also been fitted 
by the firm to a Shepherd Hill planing machine with, 
we are told, excellent results. 

Another turbine lathe, by G. and A. Harvey, similar 
to that described in our issue of August 5th, 1910, 
has been laid down. This lathe has 5ft. centres and 
takes in lengths up to 35ft. It is driven by a 40 horse- 
power variable speed direct-current motor. A large 
horizontal boring machine specially designed for tur- 
bine work has also been added to the machine tool 
The bed of this machine is 1lit. 4in. 
long by 6ft. 10}in. broad. ‘The spindle is 10in. dia- 
meter and of hard steel. Its height above the table 
is adjustable, and the spindle is carried in a standard 
which can be moved horizontally across the table. 
The table or front plate is 36ft. long by 12ft. wide. 
The machine is driven by a 45 horse-power slip ring 
alternating-current motor. 

About a year ago a gallery was added in the north 
bay of the engineers’ shop. This was provided for in 
the original plans, and is used principally as a store 
for auxiliary machinery and gear required for 
destroyers. The gallery is served by a 5-ton traveller, 
which is so arranged that it can pick up from 
the lower shop floor level and deposit machinery, 
&c., on any part of the gallery floor. About two 
years ago the firm erected an experimental shop. 
This is equipped with a 60-ton traveller, and a 
large Yarrow boiler is mounted in a_ special 
section of the building which is arranged to stand 
an air pressure of about 5in. of water. In this shop 
shafting is calibrated, and all turbines are tested under 
steam before being put on board the boats. At the 
present time there is on the test bed the firm’s first 
Diesel engine. This engine has been constructed to 
designs supplied by the Maschinenfabrik Augsburg- 
Niirnberg A.G., Niirnberg, Germany. The engine is 
of the high-speed type and develops 300 horse-power 
at 500 revolutions per minute. 





THE TRIPLE-SSCREW STEAMER ARLANZA. 


Tue large mail steamer Arlanza, constructed for the Royal 
Mail Steam Packet Company by Harland and Wolff, Limited, 
left Belfast for Southampton on the 8th inst., to take up her 
position in the first-named company’s South American mail 
service. She is a triple-screw vessel, having a combination 
of reciprocating engines and low-pressure turbine, is nearly 
600ft. long by 65ft. in breadth, and has a gross tonnage of about 
15,000 tons. She is a very strongly built ship, the water-tight 
bulkheads, steel decks and double bottom extending the whole 
length of the vessel, and being increased in depth under the 
engines, ensuring great strength. She is designed to carry a 
large quantity of cargo in three holds, and her orlop ‘tween 
decks are insulated for the carriage of frozen or chilled meat. 
The passenger accommodation has received special attention. 
There are two sets of cabines-de-luxe on the bridge deck amid- 
ships. Each consists of bedroom, sitting-room and bath-room. 
There are sixteen first-class state cabins on the bridge deck. These 
have a bath-room attached to each. The first-class cabins are 
arranged on the promenade decks and the bridge and upper decks. 
Eighty of them are single rooms, with cot bedsteads, wardrobes, 
sofa seat and folding lavatory in each. A number of the rooms 
are intercommunicating. Most of the others are double rooms 
with cot bedsteads, and on the bridge and upper deck they are 
arranged on the tandem principle, giving natural light and 
ventilation to all the rooms. ‘The first-class dining saloon 
is on the middle deck, and extends the full breadth of the vessel. 
It is designed to seat some 378 people. A children’s saloon 
adjoins the first-class dining saloon. There are smoke rooms 
on the boat deck aft and on the upper promenade deck. A first- 
class social hall has been arranged on the upper promenade 
deck. It has a raised roof and large bay windows. A ladies 
boudoir and a cloak-room are on the upper deck adjoining the 
first-class entrance. An electric passenger elevator is provided. 
It serves five decks, and lands passengers either in the saloon 
or social hall. There is a gymnasium on the boat deck. An 
inquiry office, barber’s shops (first and second-class), servants. 
rooms and a dark room for photographers also find places. 
Electric fans are provided throughout the first and second 
class accommodation. The second-class saloon, smoking 
room and social hall are large apartments, and the third-clasa 
accommodation is also of a superior character. Third-clas: 
passengers will find that their comfort has been considered in 
the arrangement of sleeping rooms, dining-room, lavatories, 
&c., whilst good deck spaces have been provided for them. 
The Arlanza is fitted for wireless telegraphy, submarine sig- 
nalling, and can also signal by Morse lamp and semaphore. 








MANCHESTER GEOLOGICAL AND Minine Socrety.—A visit 
has been arranged to the Lomax Paleobotanical Laboratories 
at Bolton, on Saturday, June 15th, to view and inspect the 
collection of micro-sections, transparencies, drawings, micro- 
photographs, specimens, &c., showing the natural history of 
coal and the inflammable and resinous bodies in coal and coal 
dust. The collection contains over 200 preparations and speci- 
mens of Lancashire, Yorkshire, Staffordshire and Welsh coals. 
Numerous impressions of fossil plants and sections of fossil 
plants showing negative structure. The collection is to be 
the property of Mr. W. E. Garforth, and has been prepared 
to illustrate the origin, &c., of the various constituents of coal 
The members will also be able to see the method of cutting and 
preparing thin sections of fossil plants, coal and rocks, and to 
examine impressions of fossil plants and petrifactions from 
various coal seams in the lower and middle coal measures. The 





train leaves Manchester (Victoria), platform 14, at 1.52 p.m. 
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i SIX-COUPLED EXPRESS PASSENGER ENGINE, A SENSITIVE TRIGONOMETRICAL SLIDE rule answer is in error by less than 1 in 12,000. The 
4 GREAT EASTERN RAILWAY. RULE. | second calculation is rewritten as 1-82 — 1-82 x versin 
; ae eae : , ? | 5° 25’, and from the slide rule we find this to be equivalent 
i (HE first of a class of 4-6 0 locomotives, designed by For most engineering and other calculations the to 1-82 — 0-0081 + or 1-8119 —. Actual calculation 
§ Mr. S. Dewar Holden for working the more exacting of slight unavoidable inaccuracies of the ordinary slide | gives the answer as 1-8120 —, so that our slide rule 
# the Great Eastern Railway Company’s heavy main line | rule computation are of no consequence whatever. Where | answer is correct to within 1 in 18,000. These limits of 
a passenger trains, is shown on page 620. The chief | the multiplication of one number by another number | accuracy are, perhaps, sufficiently surprising, but, in 
3 dimensions, &c., of this locomotive are as follows : or the reverse process is concerned it is usually possible | justice to the rule, we feel compelled to quote another 
F Boiler— to operate on the C and D scales, which, of course, are twice | calculation which we have made at random with it. This 
j ee ee as sensitive as the left-hand halves of the A and B scales. | calculation is 1-625 x cos 18° 15’, and is, of course, to be 
; Length between tube plates. 1... 1. 1. 1. 1afe 10m, Even, however, in those cases where we are compelled | worked with the lower versine scale and the D scale. 
x Maximum diameter, inside .. .. .. .. .. .. 5ft. to operate on the A and B scales, the accuracy of the result | The answer obtained from the slide rule is 1-625 — 0-08175 
¢ ino’? : outside .. 5tt. 1gin. is usually well within the limits of tolerance. or 1-54325. Using seven-figure tables, we find by calcu- 
g Fire-box casing, length .. .. Sft. Gin. : : ? ‘ : © y 
5 ; »  Widthattop  .. ft. 3gin. Let us now consider a trigonometrical calculation as | lation that the answer is 1-5432610, so that our slide rule 
| ae we. an . 4ft. jin. performed on the slide rule, say, for example, a calculation | figure is correct to within 1 in 140,000. } 
kp agg aaa... : Pg of the form N x sin @ We reverse the slide and perform So far we have described the rule only as being capable 
i Superheater element tubes, outside diameter lain. the operation on the A scale and the scale of sines which | of dealing with trigonometrical calculations involving 
| Working pressure per square inch 1x0 Ib. has now replaced the ordinary B scale. Similarly, an | either the cosine of any angle from 0° 45’ to 25° 50’, or the 
: — 98 ¢ operation of the form N x tan@ is performed on the | sine of any angle from 89° 15’ to 64° 10’. We have now 
4 “Ain, wa “ "300-1 a : D scale and the scale of tangents which replaces the ordi- | to describe the provisions made for dealing with the sines 
i Superheater element tubes 286.4 sq. ft. nary C scale. Multiplication or division by any of the and cosines of the remaining angles, and with calculations 
4 Fire-box.. 145.5 oq. ft. four other remaining ratios can be performed with the | involving tangents. We will explain first the method 
; Total 1919.0 sq. ft. sine and tangent scales by the aid of a few simple trans- | provided for working calculations involving the sine of 
; Grits anon ie ein formations. It is thus apparently possible to handle | any angle less than 64° 10’. ; 
H Cylinders: two high pressure, diameter oma | any trigonometrical calculation on the slide rule. In Let us look for a moment at an ordinary slide rule 
2 9 ° stroke 2sin. | practice, however, the use of the ordinary arrangement with its slide reversed so as to bring the sine scale against 
| Diameter a pee . - 6in, is severely restricted, since the trigonometrical scales, the A scale. It will be noticed that the sine scale starts 
‘ ale ee it. sii, | particularly the sine scale, are of very unequal division, | 4t 0° 34’ 3 hence the index 33 1” on the A scale has really 
Wheel base | and, consequently, of very varying sensitiveness from | the meaning 0-01, since sin rw = 0-01. Similarly, 
Bogie centres” + oe 6ft. Gin, point to point. In illustration of this, we may notice the sine scale ends at 90°, so that the “100” at the right- 
ae ae pte. nhl a — he | that the space on the sine scale accorded to the one | hand end of the A scale really means 1. Beneath the 
Intermediate to trailing ae it. | degree interval lying between 1 deg. and 2 deg. is about | mark “10,” which, of course, stands for 0-1, the angle 
Coupled .. lift. | 1hin., whereas at the other end of the same scale all the | recorded is ‘5° 44’,” since sin 5° 44’ = 0-1. Now, to 
ae ty hm Fe re eee = mn. | degrees between 70 deg. and 90 deg. have to be crowded | avoid the overcrowding which occurs on the latter half 
» Centre to trailing wheel .. 6tt. | into a space of little more than jin. The tangent scale | of the sine scale, we might stop the graduations at 5° 44 
Total of tender .. .. 12ft. | is somewhat better. At the left-hand end a degree space | and commence again at the “1 ” of the A scale. Our 
eau pete ayy ne ng vin | occupies about 4in., and at the right-hand end about tin. second sine scale would be cut beneath the first, and, like it, 
Weight in working order ei ta | From the above facts it will be inferred that, while | would terminate beneath the mark “10.” This mark 
On bogie wheels... 20 tons ordinary calculations can be performed on the ordinary | would now have to be read “ 0-2,” and the angle beneath 
On driving wheels. 16 tons slide rule with fair accuracy for ordinary purposes, the | it would be 11° 32’. A third scale would be added beneath 
On ————- - a | manipulation of a trigonometrical formula, except ‘in a | the second, starting with 12° 7’ and ending at 17° 28° 
On coupled wheels 44 tons | few special cases, is open to a much larger error. It is | below the mark “10,” which would now have to be read 
Total of engine -. ‘#tons | chiefly for this reason that the slide rule has not made | as “0-3.” A fourth, fifth, sixth, seventh, eighth, and 
ender, on pence dire bn t. ao ; ye | much headway with surveyors, among others. | ninth seale would be added, each commencing below the 
i trailing wheels i3ti9ewt. | An example of a new slide rule has been sent us for our | mark “‘ 1” and ending beneath the mark “10” on the A 
Ea 4 tender ae on ag pea | inspection by John Davis and Sons (Derby), Limited. | scale. The latter mark would be read in turn as 0-4, 
nL ME aa 72 ola | Thi is, it i i i , 0-5, 0-6, 0-7, 0-8, and 0-9, and the angles beneath it 
anany-tusamcs eae 412° oon | work oaloulations, and ie designed colely to handle trige, | would, also in turn, be 23° 35°, 30°, 36° 62, 44° 257, 63° 6”, 
Adhesive power (508Ib. perton) .. .. .. .. 22,352 1b, | F ati i i ased 64° 10’. 
ped mp faaen “eiective pressure taken at a ee  eeroneeesins apr aemnsoaniy one einen aap ea i the employment of such a series of 
7 e oe Behe Pialy ; i i scales by means of the calculation 35-5 x sin 31° 5’, 
j Four 3in. safety valves are fitted to the boiler. The | *#Y, ee ee ee een eee ae 2 faation “31° 5’ fall he sixth seal di - 
fie hex ‘ aa ee scales, and that the slide carries a scale of versines. The | The graduation “‘ 31° 5’”’ falls on the sixth scale, and imme 
ire-box is of the Belpaire type; the front half is inclined versine scale is in two parts. The upper half starts at | diately above it on the A scale we find the figure 1627. 
above the intermediate axle, and the back half is | ‘$77? : ae ee dare z ’ ein . se f all 
: 2 : 0 d ends at 8° 6 d the low © 6’ ends | We are working on the sixth scale, therefore the sine of a 
ho: 1 4 45’, and ends a , and the lower starting at 8° 6’ ends g > 
orizontal. The cylinders are placed horizontally between at 25° 50’. The upper versine scale operates in conjunc- | angles falling on this scale must lie between 0-5 and 0-6. 
the frames, and the piston valves are fitted with their | ™ taste neil 2 i paeebi ] : i ° 5 i : f he 
: . tion with the A scale, while the Jower versine scale works | Hence the sine of 31° 5’ is 0-51627. To perform the 
centres vertically above the cylinder centres. These | “. : , : ‘ : : : ‘te i -—35-5 X 0-5 4 
piston valves are 10in. in diameter, with inside admissi with the D scale. given calculation, we write it thus :—35-5 x 0:5 + 
. > . or, W > AC § ’ . . . . Ky ROT ; i 
lhin la a d a: h t tive i i d = vom In this way we have means provided for multiplying 35-5 x 0-01627. The first part 18 readily enough done 
ae ae es a ous nege sphighee isc are operate or dividing any number on the A scale by the versine mentally, and we write it down as 17:75. To obtain the 
by a Stephenson link motion through the medium of « of any an a iain 0° 45’ to 8° 6’, and on the D scale by | second part we set the index of the first sine scale against 
rocking shaft. The connecting-rod is 7ft. 3in. long, and Sorc 5 = “ y - 6 gy Br? ixth si 
i ‘ : = he v f le f 8° 6’ 25° 50’ h 35-5 on the A scale, and over “ 31° 5’”’ on the sixth sine 
of I t AW: the versine of any angle from 6’ to 25° 50’. To show . : 
Isection. A Wakefield sight-feed mechanical lubricator, th licati F th Sia Sh ider the caleula- | scale we read 0-578 on the A scale. The required answer 
driven off the right-hand valve spindle crosshead, affords | &2° ®PP'ication of These scales, tes us consider the calcula: | - 35 4. 0- : Ww tat 
f PCL . . | tions 2-575 x cos 3° 45’ and 1-82 x sin 84° 35’. To deal | is therefore 17-75 + 0-578, or 18-328. e may state 
orced lubrication to cylinders, valves, and piston tail- , b : : , i * bles is 18-3286 
rods, The tendee is of the slanderd six-wheeled . |-with these we note that cos @ = 1 — versin ®, and that | that the correct answer using four-figure tables is 8 3286. 
fitted ssithe - seem a caste nite = en Sa sin @ — 1 — versin (90° — 6). Hence the first calculation The scheme which we have indicated above is sub- 
We give ae as P fd t Ra f - ere P can be rewritten as 2-575 — 2-575 x versin 3° 45’. From | stantially that adopted in the rule before us. Turning to 
ina oupeannens a pre i cr ca att aes the slide rule before us we find that 2-575 ™ versin | the back of the rule, where ordinarily a table of constants, 
: 3° 45’ = 0-0055 +, so that the required answer is 2:5695 —.| &c., is to be found, we discover in this rule a second 
Using ordinary four-figure tables, we find by actual calcu- | slide marked ‘sine excess ” working between a repetition 
| lation that the answer is 2-5693 +, so that our slide | of the A and D scales. The sine excess slide is graduated 
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with the nine scales indicated above, and in a prominent 
place on each of these nine scales we find engraved the 
first figure after the decimal point which is the common 
commencement of the sines of all the angles lying on each 
particular scale. Thus the second scale is marked 0-1, 
thereby indicating that all the angles engraved on the 
second scale have sines in excess of 0-1 and less than 0-2. 
Similarly, the sixth scale is marked 0-5 and the ninth 
scale 0-8. Hence to multiply any figure by the sine of 
any angle lying between 0° 34’ and 64° 10’ we first multiply 
the number—mentally or otherwise—by the decimal 
figure marked on the scale which carries the graduation 
corresponding to the given angle. To this figure we add 
that obtained by “ multiplying” in the ordinary slide 
rule manner the given figure by the given angle. 

There is only one pdéint we need further mention on this 
subject. In the actual rule before us each of the nine 
sine scales is divided into two parts. Let us take the 
sixth scale. It starts at 30° 40’ and runs on to 33°. This 
part of the scale works in conjunction with the A scale. 
There is then an interval of some 3in., and we find the sine 
scale starting again at 33° and ending at 36° 52’ beneath 
the “100”? mark on the A scale. This part works in 
conjunction with the D scale. A considerable increase of 
sensitiveness is thus obtained over the latter portion of 
each of the nine sine scales. We may also add that each 
sine scale is carried to the left of the ‘‘ 1” and to the right 
of the ““ 100” mark on the A scale, so as to avoid breaks 
in the continuity of the scales. That these breaks would 
otherwise occur may have been inferred from our remark 
above that, while the second sine scale in our hypothetical 
rule would end at 11° 32’ beneath the ‘‘ 10” mark, our 
third sine scale would commence at 12° 7’ beneath the 
“1” mark. The reason is obvious, and may be said to 
turn upon the fact that log. 0 is negative infinity. 

Clearly, now, as we can thus multiply or divide by the 
sine of any angle from 0° 34’ to 89° 15’ on this rule we can 
also multiply and divide by the cosine of any angle from 
0° 45’ to 89° 26’. 

We have now only to deal with the provisions made 
for working with tangents. By reversing the “sine 
excess”? scale we find a similar “ tangent excess” scale. 
There are again nine scales, the first starting at 6° 16’ 
and the last ending at 45°. These enable us to operate 
with the tangents of all angles from 6° 16’ to 83° 44’. 
As an example, let us take the calculation 222-5 x tan 
23° 20’. The graduation ‘23° 20’” falls on the fourth 
scale, and, as this is marked “0-4,” we know that tan 
23° 20’. exceeds “0-4.” We therefore first multiply 
222-5 by 0-4, and get 89-0. The excess is taken from the 
slide rule by multiplying “‘ 222-5” by ‘23° 20’.” We 
find the answer to be “ 6-99,” and add this to the figure 
already arrived at, thereby getting the answer 95-99. 
Four-figure tables show the answer to be 95-9865. 

This slide rule is the invention of an Australian gentle- 
man, Mr. G. F. Jakins, and as a most ingenious device 
we are highly impressed by it. The inventor claims to 
get an average accuracy of within 1 in 10,000 in all calcu- 
lations performed on the rule. As we have shown, the 
degree of accuracy at times greatly exceeds this, and from 
a careful study of the rule we have no hesitation in saying 
that, high as the author’s average limit of accuracy 
undoubtedly is, it is probable that even it is too modest. 
The rule is a very distinct advance on all others that we 
have seen, and although it is primarily intended for 
surveyors, its applicability is very wide. We can only 
suggest a few minor improvements. It would, in the 
first place, add considerably to the value of the rule if it 
were provided witn the ordinary B and C scales on the 
reverse side of the upper slide, which is at present blank. 
Secondly, the provision of the ordinary sine, cosine and 
tangent scales on the versine slide is more or less unneces- 
sary, and, at any rate, their suppression would remove 
a large part of the formidable look of the rule, and set free 
more space for the two versine scales, which, of course, 
are those possessing chief importance. Lastly, the 
present design of double cursor is a little clumsy. 








THE GEOLOGICAL SURVEY OF GREAT 
BRITAIN. 


THE report for the year 1911 on the Geological Survey 
of Great Britain and the Geological Museum in Jermyn- 
street has recently been issued. The Blue-book, which 
is a publication of the Board of Education, also includes 
the report for the year on the Science Museum at South 
Kensington and on the work of the Solar Physics Com- 
mittee. 

During the year under review the field work of the 
Geological Survey was carried on in three districts, namely, 
the Denbighshire, the Warwickshire and the London and 
South-eastern districts. In the Denbighshire and War- 
wickshire districts the most important work from an 
economic point of view is the establishing of a recognisable 
sequence in the red strata, formerly known as “‘ Permian,” 
parts of which undoubtedly belong to the carboniferous 
system. Large tracts of productive coal measures are 
covered by these systems and the overlying New Red 
Sandstone. The work so far tends to show that the 
sub-divisions of these Upper Carboniferous strata, which 
were mapped in North Staffordshire some years ago, 
are traceable through both the Denbighshire and War- 
wickshire districts. Tracing the outcrops upon the map, 
aided by numerous borings which have been made by 
landowners and others, is likely to add much to the 
accuracy of estimates of the resources of concealed coal- 
fields. The superficial deposits are also being mapped in 
both districts. 

The mapping of the chalk bears on questions relating 
to deep-seated water supply, while knowledge of the 
tertiary and superficial deposits has more importance in 
connection with the sub-soil and its suitability for resi- 
dential, horticultural and other purposes. 

In Scotland the original survey has been continued, 
and the revision of the Lanarkshire coalfield is almost 
completed, whilst that of the Aryshire coalfield has been 
commenced. Important results regarding the corr2lation 


of the coals and limestones and the value of certain index 
bands, which are likely to be of considerable value in 
interpreting borings in districts where workable coal is 
being sought, have been arrived at during the year. 


in connection with the preparation of a new edition of 
the Memoir on the oil shales of the Lothians. This work 
has resulted in new means of determining the position of 
the most important shales in bores and shafts, and has 
indicated the existence of areas where the search for shales 
is likely to prove successful in the immediate future 

A Memoir, entitled ‘* Records of London Wells,” was 
completed during the year. It contains a discussion on 
the lowering of the water level in the London area, due 
to pumping, and a catalogue of old London wells and 
descriptive list of new London wells. 

A new edition of the 25 miles to lin. geological map 
of the British Isles is being prepared, the present edition 
being exhausted, and arrangements have been made 
with*the Ordnance Survey so that all Geological Survey 
maps may be obtained uncoloured if desired. 

An account of the coal resources of Great Britain has 
been prepared by Dr. Strahan for the Twelfth International 
Geological Congress to be held at Toronto in 1913. 

In the petrographical department many inquiries were 
dealt with from Government Departments—especially 
from the Road Board—the London County Council, 
District Councils, engineers and others. In the chemical 
departments investigations into the composition and 
properties of certain clays have been continued, and twelve 
rock analyses completed. 

During the year 50,983 persons visited the Museum of 
Practical Geology. Further examinations of samples 
of macadam were made, and a set of samples of building 
stones have been placed on the roof to afford examples of 
weathering. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





LOST OPPORTUNITIES. 


Srr,—I took down from my shelves yesterday an old brown 
book that years ago saw much service and passed through a 
score of hands. It was “‘ Chordal’s Letters.” They are almost 
unknown by the present generation, and even the past is begin- 
ning to forget them. They belonged to the time in which they 
were written, and to the America of years ago, when route-ing, 
speed, and feed men, the full automatic, the card index, and a 
host of other things designed by wise men to make mechanical 
engineering a profitable and dismal craft were unknown. And 
as I read I wondered. I wondered if things had really changed, 
if mechanical engineering is no longer what it was, and if the 
opportunities that our fathers knew do not exist for their sons. 
But at the back of my head there kept running all the time the 
disquieting thought that the opportunities might still be there, 
and that it was our ability to see them that was lacking. 

Consider how much wider is our field of knowledge than was 
that of our fathers. We have metals and materials they knew 
nothing about. Steel that will cut two or three times as fast 
as any they had dreamed of, metals lighter and stronger than 
any they could conceive, tools and shop arrangements that 
would have made them stare wide-eyed. We have also 
markets far greater, and a demand for our products ten, 
twenty, fifty times larger than their’s. In all parts of the world 
new industries are springing up or being increased and improved. 
The world is seething with mechanical engineering ; we live by 
it and on it. We rise from beds made by mechanical engineers, 
eat a hurried breakfast cooked on a stove made by mechancal 
engineers, are hurried up to town in vehicles designed and con- 
structed by mechanical engineers, whipped from the ground level 
to above the fly-line by a mechanically operated lift, have our 
letters written by a mechanical machine and copied on another. 
Our houses are filled with the products of mechanical engineer- 
ing. The clothes we wear are made by, and the food we eat 
made, slaughtered, even fed in some cases, by it, and brought 
across wide oceans on its back. Mechanical engineering is 
immanent. It is everywhere; we cannot get away from it or 





do without it. It is part and parcel of our lives. Is it possible, 
then, that an industry of such gigantic proportions presents really 
less opportunities for the original thinker than it did years ago, 
when Chordal wrote, and when it was struggling into existence ? 
That is the question that bothered me. When I read of the 
ingenious things the men of those days did—a nigger rebored a 
cylinder with a fire-bar, or made a tube plate with no better 
tools than a four by fourscantling, a five-eighth bolt, and a scrap 
of tool steel, whilst the “ contractor ’’ who came to Pete and 
Cady’s reduced the cost of manufacturing vertical semi-portables 
to 400 dols., and made a fortune for himself and them by intro- 
ducing jigs and rigs—I wonder if there are not just as many 
opportunities for ingeniousness now as there were then if only 
we had the eyes to see them. The field is bigger; there ought 
to be more chances in it. - 

I am not sure that it isso. I am not sure that the man of the 
present has really the chances that the man of the past had. 
I am not sure that we have better opportunities, or even as good, 
but still there is that uneasy feeling that it is us, and not the world 
that is at fault. 

Before Pete and Cady took on the “ contractor”’ they were 
engineers ; after they had engaged him, or he had engaged him- 
self to them, they were manufacturers. They tried to be before 
he lounged into the shop in his check trousers and top hat, but 
failed. They did not know how. When he had made a com- 
mercial success of the semi-portables Pete and Cady wanted 
him to take up corn-planters. But he wouldn’t. He wasn’t an 
expert in corn-planters, but he knew a man who was. Pete and 
Cady got that man, and he made planters hum. By degrees 
they had seven or eight contractors in the shop, each doing 
one thing, and one thing only. They were seven or eight manu- 
facturers, not engineers or mechanics, and they all made money 
for Pete and Cady and for themselves. 

I see as many works, I suppose, as most people, and all those 
that are successful and uninteresting are run on the Pete and Cady 
reformed lines, whilst all those that are struggling and interest- 
ing are run in Pete and Cady’s old way. They go under; the 
competition of the manufacturers crushes the engineer, and his 
place knows him no more. There is an engineer in Yorkshire 
who years ago went out for orders. He caught a whopper. 
It was for a 2000 horse-power steam engine. He had never 
built above 500 horse-power, and he had neither machines to 
plane the bed nor bore the cylinder, nor room to erect the engine. 
But he was happy. He kept dark about his shop capacity, 
and set to work. He made his drawings, put his patterns in 
hand, and then set to think about machining them. He did 
it, and did it well. The engine was a success from the first, 
and made his reputation. He has bigger tools now, and more 
shop room, but he doesn’t get the same pleasure out of an order, 
and he has taken to manufacturing a few established “ lines,” 
and is filling his pocket. He was an engineer ; some day he will 
be one no more. 

It is manufacturing that kills the opportunities of the mechani- 
cal engineer. Manufacturing is specialisation, and specialisa- 
tion is stultification. In the old days we used to design tools to 
do special jobs. It does not pay anyone to do it now-a-days. 
He writes to a tool maker, who rigs him what he wants out of 
stock. 

We used to design engines to suit the conditions of each case. 


interchangeable parts made to British standard specifications, on 
stock jigs. If it doesn’t suit the customer he buys one that 
does, but it is only made by another manufacturer who hag 
more suitable stock patterns, interchangeable parts, and shop 
jigs. It is that sort of thing that kills opportunities in mechapj. 
cal engineering. 

We don’t get the luck that the banker’s boy Johnnie got jn 
the country shop, where “ owing to the poverty of tools every 
day calls for some impossibility, and every day he manages to 
see some impossible job finished.” Prior Liey, 

June 11th. 


HAIR CRACKS IN TAIL-RODS. 


Srr,—I should be much obliged if any of your readers coulq 
give the reason for the development of very fine hair cracks 
in the tail-rods of large winding and mill engines. Noticing 
some dozens of these engines, I find that fine circumferential 
cracks invariably develop on the tail end of the piston-roq 
and this seems to be more the case in connection with engines 
fitted with metallic packing than with asbestos packing. 

The quality of the forgings seems to have no bearing on the 
ease, as rods made to the best possible specification seem to he 
just as liable to this trouble as cheaper rods. 

June 4th. An ENGINEER. 


CUPOLA SPARK ARRESTER. 


Srr,—On the 5th of April you published in THE ENGiNrre 
a description of our works, under the title of “* A Somersetshire 
Engineering Works,” and reference was made in that artiels 
to the spark arrester used in connection with our foundry cupolas, 

Our attention has been called to the fact that in erecting 
this spark arrester we unwittingly infringed the patent of 
Samuel Osborn, of Sheffield, and David Carnegie, consulting 
engineer, 33-35, Charterhouse-square, London. We have heen 
in correspondence with Messrs. Samuel Osborn and (o., of 
Sheffield, and they have now granted us a licence for the use of 
their invention upon payment of a royalty. 

We shall feel obliged if you will publish this acknowledgment 
in the columns of THE ENGINEER. 

(Per pro Petrers LiMirep), 


Yeovil, June 8th. Guy B. Perrter. 


NAVAL ENGINEER APPOINTMENTS. 





TuE following appointments have been made at the Admiralty: 

Engineer Commanders.—A. R. Rolle, to the Pembroke, for 
stores and general duties in depé6t, and to supervise machinery 
of ships under orders of the Commander-in-Chief ; Spence, 
to the Cressy, additional, for the Minerva, on recommissioning : 
F. S. Moss, to the St. Vincent, on recommissioning; FE. D. 
Mallinson, to the Cesar, additional, for the Prince George, 
on recommissioning ; C. J. Gregg, to the Roxburgh, on recom. 
missioning; O. A. Morris, to the Bulwark, on commissioning. 
D. P. Green, to the Lion, on commissioning; W. V. Juniper, 
to the Good Hope, additional, for service on the staff of Adm. 
Sir A. Berkeley Milne. 

Engineer Lieutenants.—E. Nibbs, to the Adamant, for duty 
with submarines ; ’. B. Hume and E. J. Bedwell, to the 
Roxburgh, on recommissioning; F. F May, to the Bulwark, 
on commissioning; D. N. H. Bowen, to the Vivid, additional 
for the Thunderer; P. C. Minhinnick, to the Jupiter; G. W. 
Mathew, to the Vivid, additional, for the Midge; C. Main, to 
the Venus, additional, for the Goshawk, on commissioning ; 
A. G. Crousaz and T. F. Higgs, to the St. Vincent, on recommis- 
sioning ; H. M. Atwool, to the Blake, additional, for the Redpole, 
on commissioning ; A. O. Wood and L. D. Sweetlove, to the 
Lion, on commissioning ; W. E. Olive, to the Alecto, and for 
duty in submarines, on commissioning; G. W. Jones, to the 
Pembroke, F. R. Pendleton, to the Terrible, R. O. L. Bond, 
to the Antrim, W. S. Torrance, to the Fox, additional, and on 
recommissioning ; and W. P. Griffin, to the Fox, on recom- 
missioning; E. Groves, to the Blenheim, additional for the 
Beagle ; G. Moore. to the Victory, additional temporary, for 
special service, and E. J. Connors, to the Blenheim, additional 
for the Scourge. 

Engineer Sub-Lieutenant.—A. Evelegh, to the St. Vincent, 
on recommissioning ; J. C. Flint, to the Lion, on commissioning ; 


P. R. Rashbrook, to the Vivid, additional, for the Conqueror. 


PROMOTIONS. 
Engineer-Lieutenants.—H. Davis, A. E. Cossey, W. R. Parnall, 
and A. E. Ewart have been promoted to the rank of Engineer- 
Commander. 

The undermentioned Engineer-Lieutenants have been ad- 
vanced to the Senior List :—A. Brown, A. O. Wood, F. A 
Archard, F. A. Butler, R. Berry, F. C. R. Paton, E. Groves, 
S. P. Start, H. F. Russell, J. E. G. Cunningham, J. B. Pulliblank, 
A. E. E. Rayner, E. H. T. Meeson, W. E. Olive, H. T. G. Lobb, 
H. V. Gordon, G. W. Mathew, C. A. Codrington, J. W. Hopkyns, 
G. J. Hamilton, C. M. Weeks, C. L. J. Risch, F. Ranken, W. 8. 
Damant, W. F. Rabbidge, A. W. Reader, H. W. G. D. Stidston, 
A. R. Rice, A. E. Hurst, E. Nibbs, E. J. Allen, F. Alexander, 
and C. Samson. 

PENSIONS. 

Good Service Pensions of £150 a year have been awarded to the 
following officers :—Engineer-Captains C. W. Gregory, in the 
vacancy created by the promotion of Engineer-Captain A E. L. 
Westaway, and F. T. W. Curtis, in the vacancy created by the 
retirement of Engineer-Captain T. Thomas. 








Pumps ror THE Motor Sure JuTianpia.—As our readers 
will doubtless have understood, the pumps of the motor ship 
Jutlandia, which were made by J. H. Carruthers and Co.. 
Limited, of Polmadie Ironworks, Glasgow, and which were 
illustrated and described on page 603 of our last issue, were 
by a clerical error described over the illustration as being those 
of the Selandia. 


Junror Institution or ENGINEERS.—A party of members 
of this Institution recently paid a visit to the Hayes factory of 
the Orchestrelle Company. The members were received by 
Mr. G. C. Audsley, the manager, Mr. W. T. Carter, the consulting 
engineer, and Mr. Mills, the works engineer, who conducted 
them first round the power-house, where an inspection was 
made of the boilers, engines and dynamo. Leaving the power- 
house, the timber-drying plant and rooms were shown. The 
particular feature of interest in the mill-room is the under- 
ground dust exhaust to the power-house. By this means of 
extracting the dust the room is kept very clean, enabling the 
men to work to better advantage. In the piano factory the 
members were shown the various processes which go to 
make a piano, and the details which have to be attended 
to in the assembling of the pianola actions. Leaving 
the piano factory, the party entered the music roll factory. 
which contains a large number of small machines, each machine 
standing for a process in the manufacture of the pianola music 
roll. At the conclusion of the visit a hearty vote of thanks 
was proposed on behalf of the Institution for all the arrange- 
ments made for showing them over the factory by Mr. J. H. 
Pearson, member of Council, which was responded to by Mr. 








A revision of the oil shale fields has been undertaken 





No one does now. He builds the engine from stock patterns, with 


Audsley. 
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RAILWAY MATTERS. 





Tue Board of Trade has recently confirmed the order | 


made by the Light Railway Commissioners, Clayton-le- 
Moors Light Railway Order, 1912, authorising the con- 
struction of a light railway at Clayton-le-Moors in the 
County Palatine of Lancaster. 

[rv is reported that the Argentine and Chilian Govern- 
ments are negotiating for the purchase of the Trans-Andine 
Railway, with the object of improving the traffic arrange- 
ments. The management of the railway would be en- 
trusted to a body of engineers representing the two coun- 
tries. 

(CONSTRUCTION work upon the Kalgoorlie—Port Augusta 

tailway, Western Australia, will be begun shortly. 
According to the Building News, tenders will be invited 
shortly for the supply of fishbolts and spikes, points and 
crossings, and other accessories. The iron goods will be 
imported, probably to the extent of £1,000,000 worth. 
For the bridges and culverts rolled iron joists will be used 
from 10ft. to 14ft. in span. The Federal railway engineer 
(Mr. H. Deane) expects that internal combustion oil loco- 
motives will be adopted, thus effecting a saving of £200,000 
on waterworks. Track-laying machines will be used which 
will enable at least two miles of railway to be laid each day. 
The laying of the line will be begun from both ends about 
December next, and it is hoped to complete the work in 
three or four years. 

Tue electrification of the Rossland division of the Cana- 
dian Pacific Railway in British Columbia is being pushed 
forward to determine the applicability of such a course 
under the heavy conditions to be encountered. The sec- 
tion to be electrified runs from Rossland to Castlegar 
Junction. The length of the Rossland division is 29-3 
miles, which with sidings and yard trackage mounts up 
to a total trackage of 43 miies. The motive power instal- 
lation will consist of four 70 to 80-ton electric locomotives, 
power being obtained from the West Kootenay Power and 
Light Company at probably 60,000 volts. 
utilised through motor generator sets in sub-stations 
located either at Trail or Smelter Junction. Systems 
using alternating current at 6600 volts and direct current 
at 2400 volts are being proposed. 

Two striking illustrations of the smooth running of the 
Great Western expresses are given in the current issue of 
the Great Western Railway Magazine. Both incidents 
occurred during May, and relate to the recovery of coins 
dropped upon the footboard of trains at the moment of 
departure, 
sovereign on the footboard of the 11.5 a.m. two-hour 
express from Paddington to Birmingham. The train 
started away before he was able to pick it up; yet the 
coin was still in position when the train reached Birming- 
ham. A florin was similarly recovered a few days later 
from the footboard of the. Fishguard express at Reading 
after a speedy run from Paddington. The recovery of the 
coin on the Birmingham run is particularly interesting, as 
the run was made upon the new track wid Bicester. 


THE Electrician gives a brief account of a storage battery 
locomotive which has been built for hauling loads for short 
distances at low speeds where the trolley system cannot 
be employed. Six of these locomotives are in operation on 
one section of the New York Aqueduct now being con- 
structed for conveying the Catskill water supply into the 
city. These locomotives are built to the following specifi- 
cation :—Diameter of wheels, 22in.; wheel base, 36in.; 
length over all, 7ft. 10in.; height over batteries, 4ft.; 
total weight, 75001lb. The batteries have a 45-ampére 
six-hour discharge capacity. The cells are grouped in 
four or more trays and are mounted in a sheet iron frame 
with wooden base and cover on top of the locomotive 
frame. The automobile type of motor is used, for which 
high efficiency, large overload capacity and practically 
sparkless commutation are claimed. The motor is com- 
pactly designed and is said to be dust and moisture-proof. 


IMPORTANT changes are foreshadowed by the London and 
South-Western Railway at Salisbury following the work- 
ing arrangement which has been recently entered into. 
According to the Railway News, the intention is that the 
London and South-Western Company shall acquire the 
Great Western station and employ it as a goods depét, to 
relieve the Milford depét, which is inconveniently situated 
for goods traffic running east. This will involve the 


widening of Fisherton Bridge to connect up the sidings } 


on the north side of the station. Passengers for Bristol 
and the West of England will use the present London and 
South-Western station when the change becomes effective. 
A certain number of trains for these localities are already 
dealt with by the London and South-Western Railway in 
connection with the Cardiff and Southampton service. 
It is understood the opportunity will also be taken by the 
London and South-Western Railway Company to improve 
the curvature of the line, particularly in reference to 
reverse curves at Salisbury, and either to enlarge the pre- 
sent tunnel near Laverstock, or create a new cutting on 
the left for the London line. The alterations will involve 
an expenditure of some £50,000. 


INVENTORS always will be a queer fraternity, says the 
Railway Magazine, when they venture upon ground where 
they are ignorant of technicalities. We all know the 
famous proposals for ‘‘featherbed”’ coaches, or spring 
buffer vehicles, designed to absorb the shock of collision, 
when it occurs, that is, provided a catastrophe does not 
happen when the buffer car is at the wrong end of the 
train, or is laid up for repairs. Another idea several times 
promulgated is that of allowing one train to pass over 
another, But even these proposals do not exhaust the 
list, as the patent records and much newspaper corre- 
spondence following every serious railway accident abun 
dantly testify. Other suggestions of which we have 
recently heard afford evidence of the amazing lengths to 
which amateur railway inventors would proceed. Here 
are a few specimens :—(1) Coaches fitted with duplicate 
wheels, so that in the event of breakage one can be removed 
and the reserve brought into use without delay. (2) 
Sewing machines operated from the axles of passenger 
coaches, for the benefit of industrious lady travellers. (3) 
An automatic lunch counter for trains, delivering various 
drinks and eatables when coins are inserted in slots. 
(4) Travelling cots for babies. (5) Coin-freed cameras for 
taking views from trains. And so on, almost ad infinitum. 


This will be | : 
| of the same length and resistance. 


| traction {with changes in temperature are greater for 


| the ship will allow. 


In one case a ticket collector dropped half a | 
| per minute. 





NOTES AND MEMORANDA. 


TuHE trouble with ice in the Atlantic has led to a suggestion 
for the employment of micro-thermometers on board ship 
for the detection of ice in the neighbourhood. The pro- 
posed arrangement consists in the use of two resistance 
thermometers, one at the bow about 2ft. below the water 
line, and the other at the stern as deep as the draught of 
In this way the bow thermometer 
would indicate the presence of a cold surface current, due 
to fresh water from ice, while the stern thermometer would 
remain more nearly at the normal sea temperature. A 


| differential recording instrument would therefore immedi- 


ately indicate the presence of ice. 


In describing the steam turbine designed by Nikola 
Tesla, a writer in the columns of a German contemporary 
directs attention to the fact that there is little likelihood 
of its competing seriously with the bladed turbine, as the 
theoretical efficiency cannot exceed 50 per cent., which is 
far below that of a bladed wheel turbine. The turbine 
consists merely of a number of dises spaced close together, 
which are driven round by the friction of the steam rushing 
through tangentially between the discs. Large sizes run- 
ning condensing, it is maintained, are quite out of the 
question in consequence of the impossibility of passing the 
large volume of low-pressure steam out through the centres 
of the dises, 


SomME interesting information relating to aluminium 
conductors is contained in a bulletin recently issued by the 
National Electric Light Association, New York. Some of 
the physical constants of aluminium as now manufactured 
commercially for electrical purposes are as follows :— 
Melting point, 1157 deg. Fah.; elastic limit, 14,000 Ib. 
per square inch; ultimate strength, 26,000 lb. per square 
inch; modulus of elasticity, 9,000,000; electrical con- 
ductivity, 62 per cent.; specific gravity, 2-68; coefficient 
of linear expansion, 0-0000128. The weight of a length of 
aluminium wire is only 47 per cent. of that of a copper wire 
Expansion and con- 


aluminium than for copper. The greater expansion and 
contraction make it necessary to be especially careful to 
avoid stringing lines too tightly in warm weather. 


From an article dealing with the 140,000-volt trans- 
mission system of the Au Sable Electric Company, which 
appeared in the Electrical World for April 13th, it appears 
that there are at present three 2500-volt 60-cycle three- 
phase 3000 kilowatt alternators running at 180 revolutions 
A 2500-volt aluminium cell lightning arrester 
protects the station bus bars. The low and high-tension 
windings of the transformers are delta-connected. The 
present 125 miles of 140,000-volt line have already been in 
successful and uneventful service more than a month, and 
on test have been carried to a potential of 145,000 volts as 
measured at the power-house, with a corresponding pres- 
sure at the sub-station end of 170,000 volts, due to the 
condensive reactance of the long line. The conductors 
are supported on suspension insulators composed of ten 
10in. discs, and each disc was tested to withstand 80,000 
volts continuously or 125,000 volts momentarily. 


WE hear that the Paris Omnibus Company, which works 
a large system of tramways, is employing insulated alu- 
minium cables for its low-tension feeders. The company 
has recently ordered some 100 tons of aluminium in the 
form of 600-volt feeder cables of sections of 0-79, 1-05, 
and 1-58 square inch. Some high-tension three-phase 
13,000-volt cables are also being put down, but these will 
have cores of copper. It is interesting to note that in the 
proposed new German standards for insulated cables 
recently published by the Verband Deutscher Elektro- 
techniker, a separate table is given for the permissible current 
in insulated aluminium cables buried in the ground. As 
would be expected on account of the larger surface, the 
currents are slightly larger than what would be arrived at 
by calculation from the relative conductivities. Thus 
a 10 square mm. 700-volt lead-covered copper cable can 
carry up to 95 ampéres, and a 16 square mm. aluminium 
cable up to 100 ampéres. 


JACKETING a steel water tank with concrete is described 
in the annual report of Mr. Fred J. Fischer, chief mechani- 
cal engineer of the Los Angeles water department. For 
some time the Edendale section has been supplied from a 
large steel tank having a capacity of 528,000 gallons. 
While this tank was originally built with a liberal factor of 
safety, recent unexplained failures of tanks of similar con- 
struction in various parts of the country determined the 
department to be doubly safe. The capacity of the tank 
was increased to 593,000 gallons by adding 5ft. to the 
height, and the steel shell was then encased in reinforced 
concrete, the reinforced concrete walls of themselves being 
ofsufficientstrength to withstand the hydraulic pressure with 
an ample factor of safety. This improvement, Mr. Fischer 
points out, has meant the replacement of an unsightly 
black steel tank with a concrete structure simple yet com- 
manding in appearance and serving for a landmark that 
is visible for many miles up the San Fernando valley. 


Ir is reported in the columns of Electrical Engineering 
that a 500-kilowatt rotary converter is to be erected in a 
sub-station of the Detroit Edison Company, controlled 
entirely through its alternating current feeders from a sub- 
station a mile distant. A daily inspection will be made, 
but otherwise no attention, it is hoped, will be required, 
all operations of starting, closing the field circuit, direct- 
current switches, &c., being done by the operator in the 
distant, station where are situated the starting compen- 
sators By putting the handle of the starting compen- 
sator in the starting position a reduced voltage is applied 
over the 4600-volt feeder to the terminals of the rotary, 
which, as soon as the correct speed is reached, will have its 
field circuit closed by a centrifugal switch, the ammeters 
at the controlling station then giving a reduced reading 
as the rotary falls into step. The starting compensator 
can then be thrown into full running position. A differ- 
ential pressure relay arranged between the direct-current 
side of the converter and the bus system will control the 
main direct-current switch, closing this as soon as the con- 
verter pressure rises to that of the system,-regardless of 
what the latter may be at the time. The load on the con- 
verter can then be adjusted to the value desired. 








MISCELLANEA. 


THE United States Consul at Stavanger reports a decided 
increase in the consumption of cotton seed oil in Norway. 
Nearly all the cotton seed oil imported is American, though 
considerable quantities are purchased from Great Britain, 
Germany, the Netherlands, and Denmark. The following are 
the countries from which the “cotton seed and other oils ”’ 
imported into Norway in 1910 were received :—United 
States, 8,410,138 Ib.; Germany, 936,6401b.; Netherlands, 
815,518 lb.; Denmark, 325,468 Ib.; Great Britain, 
177,890 lb.; Mexico, 48,114]b.; France, 32,538 Ib.; all 
others, 51,822 Ib. 

REGULATIONS which came into force on June Ist have 
been issued by the Home-office with regard to bronzing 
with dry metallic powders in letterpress and_ litho- 
graphic printing, and the coating of metal sheets. 
The duties imposed comprise the provision of an efficient 
exhaust draught or an appliance so constructed as to pre- 
vent as far as practicable the escape of dust into the air 
of any occupied room, and the provision for the use of all 
persons employed in bronzing of a lavatory under cover, 
with a sufficient supply of clean towels, renewed daily, and 
of soap and nail brushes. 

AN interesting experiment was carried out at Coventry 
recently with the object of comparing American and French 
standard wood motor wheels, sheet steel motor wheels, 
and Rudge-Whitworth wire wheels. The test consisted 
of a series of five blows to each type of wheel, the force of 
the blow rising from 500 foot-pounds to 990 foot-pounds. 
The Rudge-Whitworth wire wheel, weighing 29 lb., after 
the fifth blow showed a deflection of less than ]}in., and 
nothing was broken, whereas all the others, though much 
heavier, showed serious damage, one wheel being entirely 
smashed at the fourth blow. 

THERE are seven small automatic telephone exchanges 
in operation in Germany, while others are under construc 
tion at Posen and Dresden for 10,000 subscribers each. 
There are two exchanges at work in Austria, and one in 
Holland, at Amsterdam. In the United States there are 
131 automatic exchanges, 30 with less than and 94 with 
more than 100 subscribers. The six largest are Los 
Angeles with 24,000, San Francisco with 16,500, Columbus 
with 14,000, Portland with 12,000, Oakland with 8000, and 
Grand Rapids with 11,000 subscribers. A new automatic 
exchange for 20,000 subscribers is being constructed in 
Chicago. 

AT a recent lecture to the Cardiff Building Students’ 
Society, Mr. W. H. Allen said that the motion of hot water 
in pipes was of great antiquity, and the method of heating 
baths by passing the water through a coil of pipes which 
passed through a fire was known and practised before the 
Christian era. Except that the tubes were brass, they 
were precisely similar, both in form and arrangement, to 
those occasionally used at the present day. The origin 
of the invention of employing hot water for diffusing heat 
appeared to be hidden in considerable obscurity. It 
seemed to be used first in France in 1777, and was employed 
by a M. Bonnemain for hatching chickens by artificial heat. 

ACCORDING to extracts from the-local press forwarded 
by Mr. W. G. Wickham, H.M. Commissioner for New 
Zealand, it appears that steps are being taken to develop 
the Onskaka ironfield at Golden Bay, Nelson, New Zea- 
land, which is estimated to contain considerably over 
22,500,000 tons of iron ore of first-class quality. It is 
intended to erect blast furnaces, at a cost of from £75,000 
to £80,000, for the manufacture of pig iron. The property 
is situated on the coast, at a point where, it is stated, the 
largest vessels can lie close in, and the elevation of the 
mine will allow ordinary quarrying and transport by gravi- 
tation to the furnaces and wharves. Coal and lime are 
also found in close proximity. 

Ir has been decided as a temporary measure to 
suspend the regulation as to the length of service 
necessary to render naval officers eligible to specialise 
in engineering. As the first course to qualify for 
specialisation will commence in October, 1913, and at 
that date there will not be a sufticient number of lieu- 
tenants eligible by service, officers desirous of qualifying 
in engineering will for the present be considered for selec- 
tion provided they have performed their six months’ 
training in the engine-room and have obtained their deck 
watch-keeping certificate. Lieutenants and sub-lieutenants 
who entered as naval cadets in September, 1903, and 
January, 1904, are now permitted to send in their applica- 
tions to specialise in engineering with a view to a selection 
being made for the first course. 

‘Tue British Consul for Baku states in his report for 1911 
that a great demand exists locally for internal combustion 
engines to work on crude oil, as most of the oil producers 
are dismantling their steam plant and are adopting oil 
engines and electricity for power purposes. The best 
internal combustion engines at present on the Baku market 
are those of British make, but their cost is high and often 
disproportionate to their advantages, while foreign 
makers, by having the heavier parts manufactured in 
Russia, thus saving freight and duty, are able to supply the 
engines at lower prices. Oil engines would also sell well 
in the agricultural districts, where they are used to drive 
cotton machinery, mills, and irrigation plant. It is reeom- 
mended that British manufacturers who propose to do 
business with these engines should make tests and trials 
with crude oil actually received from the Baku fields. 

H.M. Consuxt at Amsterdam (Mr. W. A. Churchill) 
reports that a factory is in course of erection at the fishing 
harbour at Ymuiden for the manufacture of artificial rubber 
from fresh sea fish, the process being the patent of a 
doctor of medicine at Amsterdam. It is claimed that the 
product has the same qualities as vegetable rubber and is 
not affected by benzine or by heat. It is calculated that 
fish rubber can be produced at a cost representing only 
about one-sixth of that required for the manufacture of 
real rubber; the cheapness of the former is due to the 
simplicity of the process and to the manufacture of a 
valuable by-product in the shape of a concentrated tonic 
food containing phosphor albumen. H.M. Consul adds 
that this new invention should stimulate the fishing indus- 
try, but need not increase the price of fish to the consumer, 
as several kinds of uneatable fish that are usually returned 
to the sea by fishermen would be of service to the new 
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Foreign Trade and Commercial Espionage. 


Some years ago a series of articles on the commer- 
cial aspect of engineering in South Africa appeared 
in these columns. The character and volume of 
the trade in machinery, the manner of its movements 
and how to secure a fair share of it were all dealt 
with in detail, and it is not now proposed to do more 
than indicate some changes and emphasise a few 
important points. While no particular disturbance 
may be noticeable in the great volume of trade between 
Great Britain and the world which constitutes her 
market, there are, of necessity, marked variations 
in different parts, caused by changes in local con- 
ditions. Trade is tidal, but neither the influences 
controlling the tides nor their periods and dimen- 
sions have so far been reduced to anything like an 
Statistics show with more or less 
accuracy how trade has moved at different places 
during various terms, but the fluctuations are of 
such an erratic kind that no reliable guide for the 
future can be produced from the available data. 
The fact, however, remains that the merchant who 
either from instinct or knowledge directs his freights 
to th: proper port at the right time makes money, 
while those who disregard changing conditions often 
find their goods wasting at the gates of a closed 
market. 

The study of all the conditions relating to this very 
important subject is scarcely possible to any one 
firm, nor, perhaps, to any combination of firms, unless 
it be of almost national proportions and character, 
and it is to be hoped that the Government of this 
country will soon take the matter seriously. If we 
are a nation of shopkeepers we must live by our 
shops. If in our commerce lies our greatness, then 
to our commerce should be given the first and best 
of our national attention. Great Britain, in common 
with other Powers, has her consuls at every centre 
of any importance; but, while she is proverbially 
a trading nation, the functions of her representa- 
tives are everything but commercial, and this in 
centres where trade is the only objective. The 
British subject abroad is the best protected and 
consequently the most respected wanderer in the 
world, but although he seldom wanders unless when 
in search of work for himself or those who send him, 
both he and they may starve for any assistance his 
Government affords him in the quest. Other Govern- 
ments are alive to the fact that a starving man, 
however well shielded from personal attack, is 
nevertheless a useless man to his nation. In engi- 
neering matters it has been freely acknowledged 
for a number of years that America and Ger- 
many are Great Britain’s most serious rivals. Not 
only is this the case in Russia, China, Japan, the South 
American republics and other neutral countries, 
but, and especially so, in our own Colonies and 
dominions. It is the fashion to marshal annual 
statistics of trade in the columns of commercial 
journals at regular intervals, and after emphasising 
the decreased percentage of our share at this or that 
point, to harangue the British manufacturer on his 
lack of enterprise. His “ conservative notions and 
antiquated methods” are blamed for nullifying the 
effect of the influences operating in his favour. In 
short, it is his own fault that Great Britain does not 
supply on her own terms the requirements of every 
market in the world. There is truth in these accusa- 
tions, but far from enough to account for the position. 
In the matter of private enterprise the British engi- 
neer is not behind his competitors, and the stock 
phrase about antiquated methods is necessarily 
true to some extent of all countries when applied 





to a business influenced by every scientific advance. 
The increase of American and German trade in 
the markets mentioned is due in” great measure to 
the help which merchants of these nationalities receive 
at the offices of their consuls in trade centres. The 
American consul is a business man, himself engaged 
in some commerical or financial enterprise. He 
recognises the fact that in trading communities 
trade is the object, and his staff is at the service of 
every American who wishes to introduce or push 
his country’s products. The German consul often 
assumes a more diplomatic réle, but on his staff there 
is usually a business man, known as the commercial 
attaché, whose whole time is devoted to the interests 
of German trade. He is not above his job. His 
influence is used to get his countrymen into positions 
from which they can command trade. He visits 
stores and offices making inquiries regarding prospec- 
tive orders, and advises his own people locally where 
tenders are wanted. He makes regular reports to 
his Government, which in turn gives information to 
manufacturers and merchants affected. If, as often 
happens, there is a large contract in view which no 
one firm can undertake, a combination of manu- 
facturers is arranged to deal with it Where financing 
is necessary, banks are put in touch with producers, 
and, with official advice and sympathy, the co-opera- 
tion indispensable is secured. This combine finances 
the original undertaking, places the officials and sees 
that the orders for plant and machinery go to sym- 
pathetic quarters at such prices and under such 
safe conditions as will, if necessary, justify manu- 
facturers in taking payment in the form of debentures. 
In this way the makers themselves become masters 
of the situation, with the bankers as guarantors, 
and get the contracts at their own prices. Huge 
schemes are carried through on these lines, the 
“Rand Power Supply ” plant being a recent example. 
It is quite true that British makers could have pro- 
duced a plant of equal efficiency at considerably 
less cost, but it is just as true that the commercial 
arrangements effected in Germany made their efforts 
to secure the contract impotent and ineffectual. 

The presence in trade centres of the business man 
consul and the commercial attaché is rapidly changing 
the whole aspect, especially where large contracts are 
involved, and their efforts account mainly for the 
diminishing proportion of British influence in oversea 
markets. No actual financial assistance is given by 
either of the Governments named, but help is ren- 
dered in the more effectual form of carefully acquired 
knowledge, confidentially and officially communi- 
cated. The Colonies are alive to the position, and 
for the purpose of distributing information among 
manufacturers, the commercial representative is 
now to be found in the London offices of the Agents- 
General. But this, while it may facilitate the execu- 
tion and shipment of goods on order, rarely helps in 
the initial work of securing orders. What has to 
be combated is an official system of commercial 
espionage adopted by competing nations, and this 
cannot be done successfully from Victoria-street. 
The Imperial Government alone can move effectually 
in a matter of such national importance, and a strong 
combination of British manufacturers is necessary 
to make urgent representations on the subject. 
With all his faults the British engineer still turns out 
the finest and most reliable machinery in the world. 
All he wants is a level chance. 


The Indian Railway Rolling Stock Problem. 


Ir is officially announced that the Secretary of 
State for India arranged to receive a deputation 
from the East India Section of the London Chamber 
of Commerce last Monday on the subject of 
the working of the railways in India. , It is now a 
few years since representations were made to the 
then Secretary of State by deputations representing 
both railway and London trading interests con- 
cerned with the commerce of India. The final 
result was the appointment of a Committee on 
Indian Railway Finance and Administration, which 
recommended that the programme of annual expendi- 
ture on railway construction and development should 
be fixed at £12,500,000, and that the responsibility 
for the efficient working of the railways should be 
left in the hands of the companies or ‘their agents. 
At present the state of affairs in connection with 
the operation of the railways is a repetition of that 
which has occurred in former years in the sense that 
the equipment of the railways is unequal to the 
requirements of the trade. During the year ended 
with last March the value of the imports increased 
by £6,000,000, and that of the exports by £10,500,000. 
The expansion in trade in general has become so 
considerable that it is quite impossible for the railways 
to cope with the business, although this is a com- 
plaint of Jong standing for which the railways, 
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bound as they are by stringent Government orders 
with regard to expenditure, cannot be held responsible. 
The chairman of the Rohilkund and Kumaon Rail- 
way, in addressing the shareholders early in May, 
stated that when in India a short time previously 
it was found that all the company’s stations were 
choked with goods which could not be removed 
owing to the neighbouring railways being unable 
to carry them to destination, in most cases, for lack 
of rolling stock. In addition to this, the Cawnpore 
agent of one of the leading firms in Calcutta informed 
his principals in May that the trade locally had been 
stopped by the railway block. This was explained 
by the statement that the Great Indian Peninsula 
and Bombay, Baroda and Central Indian Railways 
closed their gates at the beginning of May for a fort- 
night in order to get their platforms clear of accumu- 
lated goods. Further confirmation of the disor- 
ganisation of traffic was forthcoming in the paper 
read on May 16th before the Society of Arts by the 
managing director of the South Indian Railway, who 
declared that every mail brings home reports of con- 
gestion on the railways, combined with clamorous 
demands for new lines. 

The complaints with regard to the comparative 
scarcity of locomotives and rolling stock could be 
multiplied ; they have been made for years past, 
notwithstanding the additional expenditure which 
has been sanctioned for these and other purposes ; 
but the deficiency has become aggravated in the past 
few months to such an extent as to lead to the de- 
claration of a rolling stock “famine.” In India 
the Chambers of Commerce of Bengal and Calcutta 
have been pressing the Government and the Railway 
Board to order 8000 wagons immediately, in addition 
to the 2500 wagons which were decided to be re- 
quisitioned in March. It is also suggested that 
reconsideration should be given to the question of 
providing a reserve of wagons, and that a special 
official should be appointed to inquire into the pro- 
blem of railway equipment. The dearth of rolling 
stock is naturally more keenly experienced in India 
than its indirect effects are felt by London merchants 
who are interested in the export trade to India. 


but in reality will involve apprentices in any future 


market for larger sums, but the demand for funds 
will have to be met if the progress of India is not to 
be brought to a standstill. We believe, however, 
that some of the companies, if relieved of unnecessary 


labour disputes which may occur. That both sides 
realise the gravity of the situation is shown by the 
fact that negotiations at the recent conference jn 


financial restrictions, are prepared to raise money 
on their own account if permitted to do so. The 
railway companies are still awaiting the orders of 
the Secretary of State with regard to the matters 


Edinburgh between representatives of the Boiler. 
makers’ Society and the Employers’ Federation lasted 
from eleven o’clock in the forenoon until eight o'clock 
|in the evening, and only this one subject was under 


in dispute which were discussed at the conference | discussion, no settlement being arrived at. The 
held in India early this year. The only result of the | matter was adjourned for further consideration by a 
reception by the Secretary of State on Monday of | grand conference, at which all the other shipyard 
the deputation from the London Chamber of Com-| unions will be represented. The men refused to sus- 
merce is that Lord Crewe is of opinion that the | pend the issue of apprenticeship cards, and more than 
adoption of remedial measures might be delayed | 5000 apprentices have agreed to contribute to the 
pending the issue of a report on the subject. fund, and there the matter stands. Now if the old 
system of indenture in legal form were still the genera] 
Trade Societies and Apprentices. | custom, the matter might not have reached this stage, 


TuE status of apprentices to manufacturing trades | for employers could then appeal to the law if the 
has undergone many changes in recent years, not the | #Pprentice ceased work. This is very clearly illus- 
least being a certain laxity which has crept into the | trated by - eee recently decided before Sheriff Fyfe 
method of drawing an apprenticeship agreement | = the Glasgow Small Debt Court. A strike occurred 


between masters and boys desirous of learning a |i" the factory of a firm of wholesale boot manufac- 
trade. Time was when all apprentices were formally | ¥?¢Ts, and some apprentices went out with the jour- 
bound by a legal indenture to serve their masters neymen, the employers had no legal machinery by 
for a set term of years, and to abide by the carefully | Which to challenge the action of the trade society, 


drawn out rules framed to ensure strict allegiance 
to the bond. Such an indenture could not be lightly 
broken in the manner that so many violations of trade 
agreements unfortunately have made too familiar ; 
the apprentice who was convicted of wilful departure 
from the terms of his indenture became subject to the 
pains and penalties of the law of the land ; the master, 
on the other hand, bound himself to give his appren- 


and so they laid a complaint against one of the appren- 
tices under the Statute of 1875 to vindicate the prin- 
ciple that a legally bound apprentice must remain at 
work, no matter what the general body of journeymen 
may do. The Sheriff in his address said that there 
was not the slightest shadow of doubt that this prin- 
| ciple represented the law of the land, and yet he gave 


| his decision in favour of the apprentice and against 
} 





tice full opportunity of acquiring a good working | the masters. Why? Simply because the masters 
knowledge of all the branches of the particular trade | could not show that the apprentice was ever legally 


or profession he practised. The apprentice was | 


bound to serve in full the agreed term of apprentice- 
ship, making up any lost time he might have had 
during the allotted period, and the conditions were 
clearly recognised on both sides of the bargain. Now 
that the apprenticeship bond is often indefinite and 
many trades have become extremely specialised, it 
is sometimes the case that an apprentice does not get 
an adequate education in all the branches of his trade. 





Yet no fewer than forty merchant firms have been 
constrained to address a joint letter to the Secretary 
of State, pointing out the serious inconvenience 
and losses incurred Ly them for some time past 
through the inability of the Indian railways to cope 
with the traffic. These merchants recommend that 
arrangements should be made (1) for an immediate 
increase in locomotives and rolling stock; (2) the 
doubling of existing tracks and additional siding 


An engineer apprentice may serve the bulk of his time 


mentary knowledge of the allied arts of pattern- 
making, turning, or engine erecting, and there is no 
clause in the bond between him and his master by 
which either may demand that the time of his appren- 
ticeship shall be spent in reasonable proportion be- 
tween the different branches. 

It is possible that this looseness of understanding 





accommodation ; and (3) the construction of new 
lines where necessary to relieve the existing rail- 
ways. The reply of the Secretary of State, after 
mentioning the large expenditure in recent years 
on rolling stock and equipment, admits that con- 
siderable congestion has taken place, but states 
that the improvements possible through better 
facilities on open lines and larger equipment of rolling 
stock will take time to effect. At the same time, 
it is intimated that the policy of devoting to improved 
equipment and facilities on open lines the greater 
part of the capital available for railway expenditure 
is being steadily pursued. 

It is impossible to blame the Indian railway com- 
panies for their inability fully to meet the constant 
expansion of the traffic in that country, as they are 
tied down by Government regulations in the matter 
of expenditure, and the responsibility for the con- 
gestion of traffic and inconvenience and loss to mer- 
chants and traders must therefore be placed upon the 
Government. Although the Committee on Indian 
Railway Finance and Administration in 1908 recom- 
mended an annual expenditure of £12,500,000, equal 
to £100,000,000 in eight years, it was calculated last 
December that the average for the four years has 
been £9,000,000. The average for the past six years, 
according to the statement made by a prominent 
member of the Bengal Chamber of Commerce in 
May, has been less than £9,000,000, because the 
Secretary of State is unable or unwilling to raise a 
larger sum. There is no doubt that inability to pro- 
vide the money plays some part in the matter from 
the Government point of view, as was shown in the 
recent paper read before the Society of Arts in May, 
to which reference has previously been made. The 


leads to a certain irresponsibility of thought regard- 
ing the binding nature which the tie should have, and 
to a tendency to breaking of apprenticeship which 
would never have occurred under the older system, 
nor have been tolerated by any master. The develop- 
ment of trade societies and the relation of appren- 
tices to them is bringing the whole question very much 
to the front at the present time. It has been the sub- 
ject of much keen debate and conference between the 
Boilermakers’ Society and the Shipbuilding Employers’ 
Federation. It is suggested that the society is pos- 
sibly moved by the fact that the deadening effect of a 
strike is often partially mitigated for the masters by 
the efficient services which apprentices render, for 
they have hitherto always remained at work during 
such periods. Whatever be the real motive, the 
society has instituted a card system, under which an 
apprentice may become a contributor to a special 
financial section of the society, entitling him to sick 
and funeral benefits ; it also—and this is the crux of 
the matter—entitles him to financial benefit if out of 
employment through a dispute sanctioned by the 
executive council. The society contends that this 
provision is only intended to assist apprentices who 
may have some matter of dispute with the journey- 
men, and who desire to use the strike method of 
redressing their grievances. It states that there is 
no intention to make use of the system to withdraw 
apprentices from their work in time of a general 
strike. Obviously there is very little to prevent such 
a use being made of funds which have been accumu- 
lated for the special purpose of providing strike benefit, 
and it is unfortunately too often the case that less fine 
distinctions are ruthlessly brushed aside in the heat 
of trade controversy. Employers consider that the 





author, in mentioning the annual expenditure sug- 
gested by the Indian Railway Committee, stated 
that the reception given to the recent 34 per cent. 
Indian loan of £3,000,000 clearly demonstrated that 
the Secretary of State has real difficulty in providing 
so large a sum from the resources at his disposal. 
The price of issue was fixed as low as 93 per cent., 
but only 15 per cent. was subscribed by the public, 


introduction of such a departure is likely to bring 
about a grave crisis in industry, and allege that it is a 
breach of the apprentice agreement which has held 
since 1901, under which no apprentice is to be con- 
trolled by a trade society in the matter of continuance 
at, or cessation of, work in time of dispute, although 
he may contribute to and derive benefit from a sick 
fund of such a society. The men’s answer to this is 


in the fitting-shop and obtain only the most rudi- | 


There was produced an 
| informal writing signed by the boy’s father as his 
| legal guardian, and by the employers’ manager, but 
| the Sheriff held that this did not constitute a formal 
|indenture, because the apprentice himself had not 
subscribed to it, and so the case failed, although the 


|and formally indentured. 


| Statute of 1875 was passed for the special purpose of 


| enforcing the principle that the employers were con- 
| tending for. The Sheriff added that it could not be 
permitted that any trade society should be allowed to 
| override the law of the land; in this case, however, 
|the indenture not being properly constituted, no 
| infraction of the law had been committed. 
| All this goes to show how desirable it is, not only from 
| the master’s point of view, that the indenture method 
| in a legal form be generally returned to, so that the 
| learning of a trade may be put on a firmer and clearer 
| business footing. There is a good deal to be said 
|on this question from the outlook of a parent who 
| wishes to place his son in the position of being able 
to learn in a thorough and practical manner a trade or 
| profession. Unless there be a guarantee on the side 
|of the apprentice to abide by the conditions of his 
indenture, and a corresponding obligation on the 
master’s side to give him every opportunity in reason 
for a full acquirement of the knowledge of his trade, 
neither master, apprentice, nor parent is in a satis- 
factory position. The future of our industries is 
| bound up in the efficiency with which apprentices 
|are converted into journeymen, and any system 
| which tends to lower the general quality of the men 
| produced, must have a harmful effect upon them. 
| Nothing can be lost by a liberal treatment of appren- 
tices. It is the greatest mistake to treat them as a 
'kind of cheap workman out of whom the maximum 
| of labour must be obtained. 


| 





INSTITUTION OF ELECTRICAL ENGINEERS. 
No. I. 


THE first of a series of summer meetings which the 
Council of the Institution has decided to hold in 
districts where local centres have been established 
was opened in Glasgow on Wednesday, March 12th, 
in the hall of the Royal Technical College, under the 
presidency of Mr. A. Z. de Ferranti. There was a good 
attendance of members, and those present included 
Mr. R. Kaye Gray, Past-president of the Institution, 
and Mr. W. Duddell, President-elect. Various visits 
had, as usual on such occasions, been arranged, some 
account of which will be found on page 618. 

Lord Provost D. M. Stevenson, in offering a formal 
welcome to the Institution, said it was appropriate 
that this, the first of the series of provincial summer 
meetings, should be held in Glasgow, which had 
always been a home of engineering. He was con- 
vinced that the friendly rivalry which would be 
established, and the interchange of opinion which 
would be rendered possible by such conferences 
in the homes of the different sections of the Institu- 
tion, would assist the development of electrical 
|engineering. The Corporation was itself largely 
|engaged in the electrical industry, which at present 











the issue having been secured by being underwritten. 
In these circumstances it is scarcely surprising that 


that this agreement is no longer in force, and the | was still in its infancy. It was intended to hold a 
masters holding the opposite view maintain that the | Smoke Abatement Exhibition in Glasgow, and he 





the Secretary of State hesitates to enter the money 


new proposal not only violates an existing agreement, | hoped that the electrical engineer would take advan- 
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tage of that opportunity to throw some light upon the 
smoke problem, and show how electricity could be 
utilised in the production of heat without smoke. 

The President, in acknowledging the official wel- 
come which was accorded to the Institution, said 
that the Corporation had taken a leading and success- 
ful part in the development of the applications of 
electricity. Many engineers were now attacking the 
smoke problem, but it was not generally realised what 
would be the beneficial result of a general application 
of electricity to the many purposes for which its use 
was fitted. ; 

Mr. J. S. Highfield then presented his paper, 
“The Transmission of Electrical Energy by Direct 
Current on the Series System,’? which we commence 
to reprint on page 632. 

Mr. Roger T. Smith, in opening the discussion 
on what he referred to as a most interesting paper, 
said that Mr. Highfield had suggested the employ- 
ment of the systems described in railway work. The 
reference was, as he understood it, limited to the 
question of transmission, and it was not necessary 
to enter into the vexed question as to the particular 
form of current to be employed for traction purposes, 
The system had not yet been used on railways. 
In the ordinary way, a railway company possessed 
a narrow strip of land on both sides of the track, 
which was most suitable for high-tension transmission 
by a line carried on poles. When that strip was 
occupied by telegraph and telephone lines steps 
could be taken, as was done in towns and busy 
sections, to bunch those wires and put. them under- 
ground. Another difficulty arose, however, from the 
fact that the extreme distance required between 
the two outside transmission wires might be from 10ft. 
to 12ft., and that it would not be safe to put any- 
thing under that line. In many places it was clear that 
it would not be possible to provide that space, owing 
to future traffic requirements. If it were necessary 
to put a cable transmission underground in such a 
situation that it would not be injured by the per- 
manent way staff, the cost would be considerable. 
At the same time, if it could be done, he agreed 
that such a system might prove very useful in railway 
work. With regard to earth return, he would point 
out that signal engineers were now using an automatic 
system of track circuiting in many places. He would, 
however, like to ask Mr. Highfield in that connection 
for an assurance that with such small voltages there 
would not be interference from such earth returns 
as he put forward. If there was going to be’ any 
interference with track circuiting, then any 
application of this transmission system for rail- 
way purposes would have to be very carefully 
considered. He would also like to ask Mr. 
Highfield whether he had considered the ques- 
tion of the use in connection with the sub-station 
of machinery for charging batteries. For all traction 
purposes, and for railways, except in suburban 
traffic working, the load was very intermittent, 
and it might be necessary to use batteries for storage, 
especially where there was no supply of water power. 

Dr. Rosenberg said that Mr. Highfield had put for- 
ward his figures of cost with great fairness, and did 
not claim for the system advantages which it did not 
possess. The disadvantages of the direct-current 
system had to be faced, and the need of automatic 
regulation should be taken into account. Mr. 
Highfield had referred to the importance of the 
parallel operation of different stations on the direct- 
current system, but the difficulty of parallel opera- 
tion with alternating current was not so great as 
was generally believed. No alternating-current gene- 
rator would fall out of step if anything happened 
to the engine governor, but in the case of direct 
current the engine might easily run away. Mr. 
Highfield had mentioned the difficulty in the case 
of an alternating-current station of running in parallel 
with different frequencies, but he could not agree 
that the difficulties were very great if proper pre- 
cautions were taken. There must be the _possi- 
bility of varying the frequency of the engine driving 
the generators at a sub-station which had to run 
in parallel. He would point out that the large 
resistances suggested by Mr. Highfield were not 
always effective. The difficulties with high-tension 
direct current related both to the generators and to 
the motors. He made these few criticisms in no 
spirit of disparagement, as no one was more ready 
than himself to admire the excellent work which the 








author had done in developing the system to its | 


present position. 

Professor E. W. Marchant raised the subject of 
corrosion, which he pointed out was a very serious, 
matter from the commercial standpoint. A case 
had occurred at Liverpool not long since, where the 
cause of corrosion was traced to a small percentage 
of potash and soda. The cable was laid in a trough 
in bitumen, and was the negative of a three-wire 
main, and the material which had collected round 
the fault was found to consist almost entirely of 
potassium and sodium nodules. He imagined that 
a risk of this sort would not be a serious drawback 
with the Thury system, and he merely drew attention 
to it because of the possibility of it occurring in 
small earth plates. With regard to the machine used 
when testing the cables, Mr. Watson had been work- 
Ing on tests in a small machine in his laboratory 
for the last eighteen months, and he would like to 
bear testimony to the extraordinary ability and 





care he had displayed in that work. It was no small 
achievement to have developed a machine capable 
of measuring only a few watts into one which had 
an output of half a kilowatt. 

Mr. J. C. Wigham said that it was interesting to have 
had the paper read at Glasgow, because it opened up 
the possibility of yoking various water powers in 
the Highlands together and making them available 
for use in Glasgow. His own experience suggested 
that more trouble was likely to occur on the low- 
tension than on the high-tension side. He could 
quote from experience of a five-mile transmission 
between a power station and a sub-station, where 
the mains were carried alongside a railway. In 
that case the railway embankment was continually 
slipping into the sea, and the owners were driven to 
see if they could adopt earth return. He hoped that 
some information as to the results attained would 
be available in the course of a few weeks. 

Mr. C. Cuthbertson asked Mr. Highfield to state, 
if it were possible in what way the regulator affected, 
the efficiency of the machinery. With regard to 
the reliability of direct-current series machines, 
was it not the case that they were more liable to 
breakdown than other types ? 

Mr. B. Wellbourne recalled the fact that it was only 
five years since Mr. Highfield read his first paper 
before the Institution on the Thury system. He 
(the speaker) had since that time had the advantage 
of visiting Canada and the United States, and he had 
been much impressed by the interest evoked among 
transmission engineers by the reading of that paper. 
In the case of one large scheme the use of the system 
had been very seriously considered, and he had 
formed the opinion that if there had been someone 
on the spot who was well acquainted with the Thury 
system it might have been adopted. The difficulty 
which confronted anyone charged with the design 
of a big power transmission scheme, and who proposed 


| to deal with it on the direct-current system, was that 


of determining what the load was likely to be for the 
first few years, and what the current ought to be,as 
well as the voltage. When that was done there would 
seem to be a great field for direct current for point- 
to-point supply or railway supply without involving 
the consideration of the problem of direct or alter- 
nating current for traction purposes. The introduc- 
tion of the system opened up indeed an entirely new 
phase of engineering. It also suggested an immense 
field of research work which had been undertaken by 
cable manufacturers and others, and had led to in- 
creased knowledge of impregnated paper insulation of 
cables both for direct-current and alternating-current 
work. On page 3 of the paper the author mentioned 
the alternating-current pressures to which the cables 
were subjected in the factory. He would like to sup- 
plement the information there given by the statement 
that after the cable had been tested for five minutes 
at 130,000 volts, alternating current at 60 cycles, 
the current was run up to 150,000 volts and main- 
tained for three months without any failure of the 
cable. On the question of jointing he would point 
out that before submitting the final designs it was laid 
down that no joint should be submitted for approval 
which had not passed a test of 100,000 volts alter- 
nating current for one hour, and the test at 150,000 
volts mentioned in the paper was made at the con- 
clusion of the test at 100,000 volts for one hour. 
That was a proof of the confidence in which the work 
was held, and a proof of its capacity to withstand for 
all time 100,000 volts direct current. He had been 
much interested in the earthing tests carried out 
by Mr. Highfield, which went to confirm almost 
in their entirety the tests on earthing carried out in 
the North of England from another point of view. 
It might be imagined perhaps that cable makers did 
not view the use of earthing with favour, as it tended 
to deprive them of business. That was not the case, 
as everything which tended to increase the use of 
electricity was to the ultimate advantage of all plant 
manufacturers. Turning to another point, he would 
like to ask what were the measures adopted by Mon- 
sieur Thury to protect the Moutiers—Lyons line from 
lightning troubles. They had to thank Mr. High- 
field for what he had done and for giving British manu- 
facturers the opportunity of turning out plant of a 
reliable character for dealing with high-tension direct 
current. 

Prof. F. G. Baily referred to the question of elec- 
trolysis. There was always a good deal of stray 
current flying about the earth, and Mr. Highfield’s 
current was only a little added to a great deal. With 
regard to the resistance of plates, plates were under 
certain conditions inclined to dry up quickly, but, of 
course, at Willesden in the clay the plates were in a 
soil well supplied with underground springs. When 
the plates dried, however, almost infinite resistance 
might be set up. 

Mr. W. MeWhirter dealt with the question of earth- 
ing. He stated that many years ago in the Lake 
District much trouble had arisen in connection with 
the telegraph installation. They put the plates in 
the bed of a river, but that did not help in the least, 
and the earth resistance amounted to over 100 ohms. 
A similar condition had been experienced in connec- 
tion with lightning conductors. The rule was then 
made that the earth resistance should not exceed 
1 ohm. His experience corroborated the fact that 
there was great variation with different soils. In the 
London clay there was a huge area saturated with 





water, but in many places it was exceedingly difficult 
to get @ proper earth. 

The President referred to an example of a drop 
of something like 1500 volts on an alternating-current 
cable, which was very different from what could be 
achieved with direct current. It would seem from 
the experience gained that with continuous current 
earthing would play a large part in the way of saving 
money. He moved a cordial vote of thanks to the 
author of the paper. 

Mr. Highfield, in a brief reply to the discussion, 
said that Mr. Roger Smith had referred to the applica- 
tion of the system to railway work. Each case 
was to be considered on its merits, but there was 
no question that the transmission system could 
be laid underground—for a railway to run-its trans- 
mission overhead was courting interference. He 
had not given much attention to the question of 
charging batteries in series, but if batteries were 
employed on railways they should be used to supply 
directly into the line, which could only be done 
when direct current was used on the train itself. 
Mr. Wellbourn had referred to the fact that work 
done in one field of electric supply had a beneficial 
effect upon others, and it was an interesting fact that 
the building of generators for the system had led to 
direct motors being constructed for much higher 
powers. Dr. Rosenberg had dealt with the matter 
very fairly, but he appeared to entertain the mis- 
taken idea that the sub-station was of a somewhat 
complicated arrangement. That was not the case ; 
the observation made by those who had inspected 
such a station was that there was so little to see. 
He would point out that no governing was needed. 
The series- motor was a constant torque machine, 
and if coupled to an ordinary steam engine the speed 
was automatically adopted to give the necessary 
volts. All that was needed was an emergency 
governor to take charge in the event of a serious 
accident. With regard to the difficulty of running 
an alternating-current station in parallel, he did not 
see that it could not be eventually overcome. He 
had carefully considered the subject and discussed 
it with many designers, and the best solution appeared 
to be that of an induction motor associated with an 
ordinary generator, but even then parallel working 
was, it had to be admitted, very difficult. One sugges- 
tion was that the stator should be made to revolve. 
Reference had been made by Professor Marchant 
and Professor Baily to the question of corrosion. 
They had been afraid of that, and had investigated 
the matter very carefully. He would briefly refer 
to the experiments on interference described on 
page 15, where a pilot wire was used on the test wire. 
That indicated the difference in pressure at any 
point on the surface, and the results did not suggest 
that any real difficulty existed. The earthing ques- 
tion, it was admitted, presented some difficulties. At 
Willesden where the earth was all clay, the matter was 
fairly easy, and even elsewhere in dry gravel the 
earth had stood fairly well. The results were good 
enough to go on with, but he could not say how long 
they would last. In the drought of last summer 
in gravel and sand they got perfectly good con- 
ductivity. He regretted that Monsieur Thury was 
not able to be present. He had worked out the 
system almost single-handed. It had been pro- 
posed for the Niagara transmission many years ago, 
and was supported by Lord Kelvin. The system 
had now been developed up to the transmission of 
nearly 100,000 volts. 

At the conclusion of the discussion of Mr. High- 
field’s paper the members were invited to make 
an inspection of the laboratories in the Technical 
College. Unfortunately, the time at their disposal 
was so short that little more than a walk through 
the Electrical Engineering Laboratories was possible, 
though the authorities had courteously thrown the 
whole building open to inspection. In passing, we 
may say that some idea of the large size of this 
Institution may be gathered from the fact that there 
are no less than two miles of corridors in it. 

What is known as the Junior Laboratory was first 
of all visited. In it there were three exhibits, all 
in operation. One of these was a full Réntgen ray 
equipment ; another was one of the clever instru- 
ments invented by Dr. Fleming for measuring the 
wave lengths of electro-magnetic waves; and the 
third an instrument for demonstrating the effects of a 
rotating magnetic field. A circular continuous core of 
soft iron, some 15in. in diameter, had wound on it a 
number of turns of insulated wire. Through this 
an alternating current was passed, and set up a 
rotating field. An ordinary egg shell coated electro- 
lytically with copper, when placed on a plate in the 
centre of the coil, immediately commenced to rotate, 
and finally stood up and spun on its smaller end. 

The Dynamo Room, which was next visited, was 
much more full of interest. There is there a large 
collection of machines of various sizes and types, 
many of them being specially adapted to carry out 
special experiments. Some of the machines were 
running. Thus we noticed a variable-speed shunt 
motor of 150 horse-power, 500 volts, 369 to 900 revo- 
lutions per minute, driving through a flexible coupling 
a three-phase 100-kilowatt alternator, 500 volts, 
50 periods. This set, which was Siemens’ make, 
was running at 750 revolutions per minute. Near to it 
were two rotary converters running on the same shaft. 
These were made by the Lancashire Dynamo and 
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Motor Company. On the alternating current side 
these machines were wound for three-phase 300 volts, 
and 67} ampéres, at 50 periods. On the direct 
current side the winding was of the shunt type, 
and designed to give 70 ampéres at 500 volts. The 
speed was 1500 revolutions per minute. 


There was | 


|a colliery or steel works. 
is a reproduction of one which we ourselves produced | 
of the entries are | 


of such answers. It may in the light of its powers be 
applied to a very large variety of purposes, but as a typical 
example of its sphere we reproduce below a sample 
‘weigh sheet” such as might be obtained by its use at 
This sheet, we may remark, 
Some 


at random on the machine. 


also at work a single-phase constant-speed motor | frankly absurd, but they were inserted to demonstrate 


made by the Electrical Construction Company. 
This was of 7} horse-power and wound for 20 volts 
and 39 ampéres at 50 periods and 1500 revolutions 
per minute. 

It would be impossible to give even a list of the very 
numerous machines and pieces of apparatus in this 
well-equipped laboratory, but we may mention 
a 100,000-volt transformer, which, we understood, 
was quite a recent addition; a complete tramway 
plant, with two motors, gearing, and controller ; 
and a shunt-wound 10 horse-power 500-volt motor 
designed to run at speeds varying from 460 to 1380 
revolutions per minute, and coupled to a three-phase 
5-kilovolt-ampére generator, designed to give a 50- 
period current at 220 volts when running at 1000 
revolutions per minute. This set was made by Mather 
and Platt. 

In the evening, at 8 p.m., there was a reception in 
the Municipal Buildings, George-square, by the Lord 
Provost and the City Corporation. 





A NEW CALCULATING MACHINE. 


ANYONE in the habit wy vniting our Patent-office and 
inspecting the six hundred or so specifications which week 
after week pour forth from its doors must be well aware 
of the fact that for many years past calculating machines 


have been affording inventors an extensive field wherein | 


to exercise their ingenuity. That this ingenuity has in 
many instances been largely misplaced may be taken 
almost as granted, and the reason is not far to seek. There 
is to-day an undoubted demand for mechanical calcula- 
tors of various kinds, and we believe that there is hardly 
a single operation calling for the manipulation of figures 
which is not amenable to mechanical treatment. But the 
strength of the demand to which we have referred is limited, 
and there is, in consequence, 


a limit to the degree of | 


intricacy to which we may go in the design of a machine | 


intended for a given purpose. Many, we might almost say 
the majority, of inventors fail to realise this, and, as a 
result, hopelessly complicated machines are proposed, 
which, after all, canonly effect relatively simple arithmetical 
operations. In a few words, then, we may say that, 
while a certain amount of complexity is to be expected in 
all calculating machines, the average inventor of such in- 
struments fails to realise that there is an engineering 
side to his invention, and that simplicity of construction 
is of more practical value than the combination in one 
device of facilities for performing a wide number of essen- 
tially different calculations. 

The devotion of a single machine to a single style of 
calculation is, we believe, the first criterion for success 
with inventions of this kind, and in the Schooling calcu- 
lating machine about to be described this idea is well 
carried out. We have recently had opportunities afforded 
us for studying this machine, which may very generally 
be described as one intended to effect subtracting opera- 
tions. What may be called its minor duties are confined 
to the tabulation of the minuend, the subtrahend, and the 
answer and the final addition and tabulation of a series 





certain points which will be referred to later. 














Sample Sheet from a No. 3 Schooling Calculating Machine. 
WEIGH SHEET. 
? Wagon Gross. Tare. Net. : 
Date. No. Tons ewt.| Tons cwt. Tons ewt. Remarks, 
6 6] 5 8 a: 
70 0 | 7 0 0 0 
22 6 12 7 9 #19 
| 73 6 39 «(19 33 7 
| 73 ll 63 9 10 2 
| 5 4 2 8 2 16 
| 90 «#19 Oo 14 9 «5 
| 157 12 
} 


that 100,000 different wagon numbers are provided for, 
The succeeding three rows relate to the column headed 
‘* pross,”’ and of them the first two are each numbered 
along their edges from 0 to 9, whilst the last is numbered 
from 0 to 19. It will be seen that gross weights ranging 
from 1 ewt. up to 99 tons 19 cwt. are provided for, 
The last three rows r relate to the column headed ‘ ‘tare,’ 
and are in every way identical with those provided for 
the “gross”? column. <A small handle C projects through 
each slot, and on the underside of the plate A is attached 
| to a toothed wheel D. All the eleven wheels D 

| separately rotatable on a common shaft. It 

noted that in the case of the first five slots B on the left- 
| hand side the handles C can be pushed up one position 





are 
may he 


beyond the mark “ 0,”’ while in the case of the remaining 
slots the handles cannot be moved farther up than the 
zero mark, It is for this reason that the wagon number 
last entered on our sample weigh sheet can be printed 
jas “*9,”’ and not as * 00009,’ while the tare of the same 
| wagon is printed as “0 tons 14 cwt.” and not as * 14 
ewts.”” The reader may ask why it is that this same tare 
entry is not printed as ‘* 00 tons 14 ewt.,”’ or why the entry 
| immediately above it is not printed as ‘‘ 02 tons 8 ewt 
| The answer is that the first ‘‘0”’ is in each case mechani 
| cally suppressed. 
Returning to Fig. 2, we notice that the wheel D meshes 
with a smaller one E, and that the latter in turn meshes 
| with a toothed quadrant F formed at one end of a thin 
| plate member G. ‘This member is in the form of a double 
armed lever pivoted at H. The other arm of the lever 
is splayed out fanwise, and disposed around the periphery 
of this part are ten founts J bearing the numbers 0 to 9. 
| In the ease of the eighth and eleventh rows, that is, those 

devoted to the hundredweight columns, the fan-shape:| 
| parts of the levers G are larger than for the others, and 
| earry, of course, twice the number of founts, so as to record 
all numbers from * 0” to 19." The manner in whic: 
the founts are held round the periphery of the levers | 
| indicated in our sketch. At K a paper-earrying rolle: 
}and carbon ribbon corresponding to those of a type 
| writer are arranged. 

By moving the handles C into position opposite the 
required number on the edges of their slots we simul 
taneously bring the corresponding fount into position 
directly opposite the centre of the roller K. When the 
eleven columns are duly set a lever handle on the machine 

shown at A, Fig. 1—is operated. This action releases 
eleven spring-controlled hammers—L, Fig. 2—which, 
moving forward, strike the founts opposite the roller and 
impress their figures on the weigh sheet. 

Such, briefly, is the printing process. We have now 
to indicate the mechanism whereby the arithmetical 
operations are effected. Going round to the front of 
the machine and removing the curved face plate, we 
disclose the details shown diagrammatically in Fig. 3. 

We discover, in fact, 16 of the wheels marked D in Fig. 2 
| divided into four groups of 5, 3, 3, and 5 wheels respectively. 
| The first group on the left relate merely to the printing 
of the wagon numbers, and, of course, take no part in the 
| arithmetical operations. The second group deals with 
the gross weight, and the third with the tare, the extreme 
| right-hand wheel of each group being allocated to hundred- 
| weights and the remaining two to tons. The last group 
forms part of the mechanism devoted to the recording 
and tabulation of the net weight, and of it the right-hand 
| wheel is given up to hundredweights, while the four others 
deal with tons. The maximum net weight recordable 
is thus 9999 tons 19 ewts. This, of course, exceeds any 
single gross weight or tare which can be operated with. 
The twelfth and thirteenth wheel are, however, for ‘* accu- 
| mulation ’’ purposes. They take no part in the process 
of subtracting the tare from the gross, and only come into 
play when it is required to add up an accumulated series 
of net weights. 
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Fig. 2—PRINTING MECHANISM 


A general view of the machine on which this weigh 
sheet was produced is given in Fig. 1. It will be under- 


stood that in this case the work performed by the machine | 


is :—(1) The printing of the wagon number ; (2) the print- 
ing of the gross weight; (3) the printing of the tare ; 
(4) the subtraction of the tare from the gross weight ; 
(5) the printing of the answer, that is, of the net weight ; 
(6) the addition of all the net weights ; and (7) the printing 


of the sum thereby found. The operations of the machine | 


may thus be divided into two kinds—first, those connected | 
with the printing of the figures, and, secondly, those 
connected with their arithmetical manipulation. We 
will deal with these two aspects in turn. 

A general idea of the manner in which the printing 
operations are 2g out will be obtained from the 
sketch shown in Fig. 2. A curved face plate A is slotted 
with eleven openings, of which one is shown at B. The 
first five slots on the left-hand side are each numbered 
along their edges from 0 to 9, and it will be inferred from the 
sample weigh sheet given above that these rows relate to 
the column headed ‘“‘ wagon number.” It is clear, then, 





Let us now imagine the machine being worked as we 
ourselves actually worked it to produce the first line of 
the sample weigh sheet given above. Having set the 
“wagon number” handles, we turn to the first of the 
‘“‘ gross”? handles and pull it down until it is opposite 
the figure 6. The wheel A—Fig. 3— is thus revolved 
through an angle proportional to 6, and, for convenience, 
we may say that it revolves 6 teeth. It communicates 
this motion to a wheel B journaled loosely on a counter- 
shaft C. When we are setting the gross weight, however, 
a small handle B—Fig. 1—is as far over as it will go 
towards the left, so that a clutch member D—Fig. 3— 
is in engagement with a clutch member on the wheel B. 
In this way the motion of the wheel A is transmitted 
through the wheel B on to the shaft C and to a wheel E 
rigidly fixed at its opposite end. The wheel E is of the 
same size as the wheel B, and is constantly in mesh with 
the third wheel F of the “net” group. Hence, if we 
cause the wheel A to move 6 teeth, the wheel F will also 
move 6 teeth in the same direction. We now go to the 
second “‘ gross’ wheel and move its handle to “3,” then 
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tothethird gross wheel and set it to 6." The second and 
third wheels are each provided with exactly the same 
cour as the first. Each has a shaft C, a wheel B, a clutch D, 
and a wheel E, the only difference being that the second 
«poss? wheel works on to the wheel G, while the third 
orks on to the wheel H. All three clutches D are operated 
simultaneously from the one handle B—Fig. 1. 

We have now caused the wheel F to move six teeth, the 
wheel G three teeth, and the wheel H six teeth, so that the 
net’? wheels are reading the same as the ‘ gross,” 
namely, ‘ 63 tons 6 ewt.” The clutch D is then moved 
to the right so as to engage a third wheel J with the shaft C 
while setting the wheel Bloose. The first ‘* tare ’’ wheel K 
is set to “5” and the motion thereby caused is trans- 
ferred through a pair of equal sized pinions L L on to the 
wheel J. If, now, the motion of the wheel A caused the 
shaft C to revolve in the clockwise direction, then the inter- 
position of the pinions L L will cause the shaft C to revolve 
anti-clockwise when the wheel K is moved. Hence if we 
move the wheel K through five teeth we will simultane- 
ously move the wheel F through five teeth, but in the 
opposite direction, The pinions L L and wheel J are dupli- 
cated on the second and third shafts C, so that by setting 
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Fig. 3—SUBTRACTING MECHANISM 


the second and third tare wheels to ‘2°’ and ** 3° respeec- 
tively we cause the wheel G to move back two teeth and the 
wheel H three teeth. 

The wheel F has thus been moved forward six teeth and 
backward five teeth, so that its net movement is one tooth 
forward. 
movement of one tooth forward and the wheel H three 
teeth forward. The five net wheels are each provided 
with the printing device illustrated in Fig. 2, so that they 
are now ready to print ‘‘ 0011 tons 3 ewt.,”’ while the gross 
wheels are aligned for ** 63 tons 6 ewt.,”’ and the tare wheels 
for “52 tons 3ewt.” The handle A, Fig. 1, is then operated 
as already remarked, and the first line of our weigh 
sheet is printed, the surplus noughts in the net weight 
being mechanically suppressed. The latter portion of the 
forward stroke of the handle A is caused to operate a 


simple piece of mechanism which automatically returns | handle A is not yet at the end of its forward stroke, for it 
all the handles on the face plate to their zero position and | has still to “ clear’ the machine ready for the next entry. 


moves the clutch D over to the left. The machine is thus 
cleared and is ready for the second line of the weigh sheet, 
which sheet has automatically been moved up a line on 
its roller. 

There are several minor but very important points con- 








Fig. 4 ACCUMULATING MECHANISM 


nected with this machine, which although not strictly 
connected with its main principle, nevertheless are of 
interest when we view the apparatus as an engineering 
production. We may at this point mention two of them, 
although we regret that space does not permit us to describe 
the mechanism whereby they are effected. In the first 
place there is a device adopted whereby the “ tare ” wheels 
are locked so long as the handle B, Fig. 1, is in its left-hand 
position. It is thus impossible to set a tare reading with- 
out connecting the wheel J, Fig. 3, with the shaft C, and 
hence by forgetfulness to produce an entry such as :— 
* Gross, 63 tons 6ewt. Tare, 52 tons 3cwt. Net 63 tons 
6 ewt.” Such a slip might easily be detected, it is true, 
but it would hardly be noticed until the weigh sheet was 
withdrawn from the machine. That it is mechanically 
impossible to make it is, we think, an indication of the care 
with which the details of this machine have been thought 
out. The second point we would refer to is the fact that 
a device is adopted which prevents the setting of a tare 
weight which is in excess of the correlated gross weight. 
The second column of our sample weigh sheet shows that 
the machine can subtract a tare of 70 tons from a gross 
weight of 70 tons. This entry was produced by our endea- 





Similarly the wheel G has been given a net | 


| 
| 
| 
| 
| 


| position. 


| this is that the figure “4” 


| the handle A raises the bracket A, Fig. 4, clear of the wheel 


| next entry now comes through, the operations are repeated, 
| and the drum E receives a second movement, and so on. 
Clearly, then, while each net weight is in turn obliterated 


| accumulated. There is, of course, a transfer mechanism 
| in operation between the various drums E whereby 


| of the wheel G and its printing arm back to their zero 


vouring to cheat the machine, as it were, by asking it to 
subtract a tare of 80 tons from a gross of 70. We found 
that the first tare handle would not move beyond the mark 
4 
It is perhaps unnecessary to add that there is a transfer 
mechanism on the ‘net ’’ wheels whereby such an entry 
as the third on our weigh sheet can be dealt with. Thus 
if, as in this case, the hundredweight entry in the tare 
column is greater than the hundredweight entry in the 
gross column, the transfer mechanism “‘ pays back one ”’ 
to the next wheel of the net group. The “ tons” wheels 
are similarly connected. We may also remark that 
although the machine as we have so far described it is 
arranged for subtracting one figure from another, a very 
simple change, namely, the suppression of the reversing 
pinions LL, Fig. 3, would convert it into a horizontal 
and vertical adding machine. 
We have now to describe the mechanism whereby the 
addition of a series of net weights is performed. Let us 
look at the wheel G, Fig. 3, in elevation from the right-hand 
side of the machine. Its outline and that of its printing 
mechanism are indicated in Fig. 4. Just over the wheel 
a bracket A is pivoted at B. This bracket carries two 

















































































gear wheels C D constantly in mesh with each other. The 
spindle of the wheel C also carries a small drum E bearing 
the numbers 0 to 9 round its cylindrical surface. Now 
let us suppose that an entry such as “gross 96 tons 
19 ewt., tare 52 tons 8cwt.” is being put through the 
machine. The wheel G deals with the units in the “ net ”’ 
tons column, and hence the setting of the “‘ gross”’ and 
‘* tare * handles for this entry-causes the wheel to move for- 
ward six teeth and backward two teeth, or a net movement 
of four teeth forward. The handle A, Fig. 1, is then 
pulled towards the front of the machine, and during the 
early part of its forward stroke the weigh sheet is printed, 
as already explained, with the gross, tare, and net weights. 
A slight further forward movement of the handle causes 
the bracket A to fall down round its pivot until the wheel 
D meshes with the wheel G, as indicated in Fig. 4 The 


This process of clearing involves, of course, the returning 


In the present instance then the wheel G is 
“cleared”? by being turned back through four teeth. 
The wheel D is, however, for the moment in mesh with it, 
and hence the wheel C and drum E receive a movement 
proportional to that of the wheel G. The final result of 
on the drum E is brought 
beneath the sight hole C, Fig. 1. Exactly the same gear 
is fitted to the other wheels of the “ net’ group, so that 
when the handle A, Fig. 1, is brought to rest in its extreme 
forward position the drums beneath the sight window are 
indicating in the case under consideration the net weight 
of ‘44 tons 11 ewt.”” The end of the forward stroke of 


G, but does not disturb the reading on the drum. The 


from the wheel G it is transferred to the drum E and there 


carrying-over may be effected from any one to its im- 
mediate neighbour. 

Let us now suppose that the last entry has been made on 
the weigh sheet and that the handle A, Fig. 1, has been 
restored to its initial position for the last time. The 
drums below the sight window will be indicating the total 
of the series of net weights, but this is not sufficient. The 
total has to be printed on the weigh sheet to make it com- 
plete. To effect this the handle D, Fig. 1, is first of all 
pushed over from the position shown. By so doing we 
move the clutch D, Fig. 3, into mid or inoperative gear. 
Simultaneously this movement allows the brackets A, 
Fig. 4, to fall so that the wheels D may engage with their 
respective ‘‘ net’? wheels G. These wheels are, of course, 
at the moment standing at zero. At E, Fig. 1, a handle is 
shown which normally can be used to ‘‘ wipe off ” the total 
net weight beneath the sight window, that is to say, to 
return all the drums E, Fig. 4, to their zero position. The 
mechanism whereby this wiping-off is effected is ingenious, 
but we have no space here to describe it. Sutftice it tosay, 
that this mechanism is now requisitioned as a step in the 
printing of the net total. With the handle D, Fig. 1, fully 
back, as explained, we turn the handle E and wipe off the 
total beneath the sight window. Clearly, however, as the 
wheels D and G, Fig. 4, are in mesh the process of wiping- 
off from the drums E involves “ wiping-on ” to the wheels 


has now been obliterated and a corresponding position 
reproduced on the wheels G. The handle A, Fig.1, is then 
pulled forward and, as will be readily understood, prints 
the weigh sheet in accordance with the reading which has 
just been transferred to the wheels G and their printing 
levers. The return stroke of the handle A, Fig. 1, as 
before, clears the reading from the “ net ” wheels, re-trans- 
fers it to the drums beneath the sight window, and auto- 
matically restores the handle D, Fig. 1, to its normal posi- 
tion. The reading beneath the sight window may now be 
wiped off under normal conditions, when the whole machine 
is returned to its initial state and the completed weigh 
sheet is ready to be withdrawn. 

The machine which we have been describing is the 
smaller of two which we inspected. The larger one is 
arranged to carry the gross, tare, and net columns to quar- 
ters and pounds and, further, adds up all three instead of 
only the last column. As engineering productions the 
machines cannot be judged properly by our description. 
The success of the fundamental idea embodied in their 
design depends very largely indeed on the attention given 
to a host of minor details which we have been unable to 
describe. From the constructional point of view the 
machines will commend themselves to engineers by the 
fact that the various movements of the parts are all secured 
by familiar means or by modifications of well-tried mech- 
anisms. We may notice in particular that the designers 
have avoided wherever possible the use of springs. The 
fact that most of the parts are either small iron castings 
or plate stampings is also worthy of note from the manu- 
facturing point of view. There is one important exception 
to our statement that the details are all designed on 
familiar lines, and this lies in the means adopted to prevent 
the wheels overrunning. The problem of taking the 
momentum out of certain of the wheels, &c., and stopping 
them dead in the required position was, we understand, 
not at first readily solved. But suitable means have now 
been evolved and the machine as a result can be operated 
as fast and almost, we might say, as roughly as we like. 
It should be understood that with a fewslight alterations 
the machine can be adapted to suit monetary calcula- 
tions in any currency. 

These calculators, the invention of Mr. Wm. Schooling, 
are being manufactured by the Schooling Calculating 
Machine Company, Limited, of 344-54, Gray’s Inn-road, 
London, W.C. The design has been carried out by Mr. 
L. Bannehr, A.M. Inst. C.E., the company’s engineer, and 
his staff. The consulting engineer was Mr. G. H. Baillie, of 
Messrs. Baillie and Dobreé, 82, Victoria-street. 





A SELF-CONTAINED PUMPING PLANT. 


THE many and varied directions in which the internal 
combustion engine is being introduced into every-day 
commercial life are daily being augmented ; the in- 
stallation to which we are about to refer is designed 
to reduce fire insurance rates, a somewhat unexpected 
ramification. The fitting of automatic sprinklers has 
become quite a recognised method of dealing with an out- 
break of fire in its early stages in civilised communities 
where a good head of water from a main supply is available, 
but the pump which we are about to describe is designed 
to provide the head of water where there is no main supply, 
particularly for outlying districts abroad. On the first 
outbreak of fire the sprinkler is supplied from a compara- 
tively small tank at a good height, and before this is 
exhausted the motor-driven pump can be got to work and 
will maintain the supply at the rate of 250 gallons per 
minute against a head of 150ft. The plant consists of a 
four-cylinder 4}in. by 6in. Thornycroft paraffin engine 
giving 30 brake horse-power at 1000 revolutions per minute, 
direct coupled to and carried on the same bed as a Gin. 
impeller, Mather and Platt three-stage high-lift rotary pump. 
This makes a compact and self-contained unit, which can be 
shipped complete abroad and erected at very little cost either 
of labour or materials. The plant in question has been put 
through an exhaustive series of tests at the engine builders’ 
works at Basingstoke, the deliveries being carefully 
measured over a weir. The engine is of the standard 
Thornycroft type with paraffin vaporiser heated by the 
passage of an adjustable amount of the exhaust gases 
round the tubes. Owing to the instant readiness of action 
that is required of an engine for the purpose for which the 
outfit is designed, starting up is effected on petrol, the three- 
way cock leading to the float chamber being turned over 
to the paraffin after a few minutes’ running, and the 
change from the one fuel to the other is effected quite 
unnoticeably. It is not without interest to note that not 
only is the exhaust from the engine slightly cooled by 
passing through a water-jacketed branch close to the 
cylinders before it passes through the vaporiser, but by 
means of a flap and by-pass in the exhaust passage any 
desired proportion of the gases can be by-passed so as not 
to go through the vaporiser at all. We understand that 
not only this by-passing valve, but also the extra air inlet 
valve do require a certain amount of adjustment at 
times according to the atmospheric conditions, nor has 
our experience shown us any method of using paraffin 
which is not more susceptible to weather changes than 
any petrol carburetter. The pipe arrangements illustrate 
what are probably the well-known requirements of paraffin 
combustion ; the vaporised oil is mixed with only a very 
small quantity of air in the vaporiser, and this rich and 
hot mixture is carried through a small diameter lagged 
pipe to the inlet branch. It is only when it arrives at a 
point close to the cylinder that it receives through a special 
adjustable admission valve a further quantity of air 
sufficient to dilute the hot mixture from the vaporiser to 
the proper strength for complete combustion. Our expe- 
rience would lead us to believe that a general droop of the 
piping from the inlet valve to the vaporiser is likely to 
give the best results, as this affords an opportunity for 
any oil that may be condensed on the admission of the cold 
air to run back to the vaporiser and be re-vaporised instead 
of hanging about in the port or piping. The throttle 
valve is fitted on the engine side of the cold air inlet valve, 
so that no adjustments need be made to the air supply 
when slowing down, the one lever alone having to be moved. 
When running for long at low power it is, however, desir- 
able to reduce the supply of fuel by regulating the area of 





G. Thus whatever position the drums were standing at 


the adjustable jet. Though in the actual engine we saw 
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at work no governor is fitted, we were shown a governor 
in a little single-cylinder 7 horse-power engine direct 
eoupled to a dynamo in which the control was so close 
that we really could not detect by eye or ear any variation 
in revolution speed when the load was suddenly reduced 
by 50 per cent.; though, of course, there is a slight varia- 
tion as shown by the tachometer, but the governing is very 
close for a single-cylinder paraffin engine. The general 
arrangement of the engine with the valves on opposite 
sides allows the magneto to be placed between the two 
pairs of cylinders in front of the engine and still leave good 
room to get out the valve springs, but, on the other hand, 
chokes the door in the crank case with a cam shaft, so that 
it is not possible to use these doors for much more than 
inspection purposes. 
sight feed gravity lubrication is not fitted; in fact, on 
account of dust it is probably only suitable for marine 
motor work ; but here the oil is pumped into drilled holes 
in the crank case, which lead to the main bearings and 
thence through the crank shaft to the bottom ends. 

Other details of the engine are well known and need not 
be referred to, but the plant seems worthy of notice as pro- 
viding another outlet for the firm's products. 


TWO-STAGE AIR COMPRESSOR. 





In connection with its hydraulic power station, the 
Manchester Corporation, acting on the advice of the 
engineer and manager of these stations, Mr. L. Holme 
Lewis, has adopted air lifts for raising water from deep 
wells. At the Whitworth-street works a Késter two- 
stage air compressor, similar to that shown in the accom- 
panying illustration, has been supplied by W. H. Bailey 
and Co., Limited, Manchester, for supplying the com- 
pressed air, and a second machine is now on order. The 
compressor’s maximum capacity is 430 cubic feet of 
free air per minute when running at 240 revolutions per 
minute, the maximum air pressure being 1301b. per 
square inch, and the working steam pressure 120 lb. 
The air cylinders are both alike in diameter and stroke, 
and a two-stage compression is effected in each. The 
steam engine portion of the plant is of the compound 
condensing type, the high-pressure cylinder being tandem 
to one air cylinder, and the low-pressure cylinder in tandem 
with the other compressing cylinder. A _ single-acting 
air pump for surface condensation is operated from the 
crank shaft, and the air cylinders are fitted with Késter’s 
air valve gear, which has already been described in these 
pages. The results on test, we are informed, have been 
very creditable for a comparatively small machine, the 
mechanical efficiency being about 85 per cent., and the 
steam consumption 18lb. per indicated horse-power 
per hour. Sufficient power is provided to raise from 
20,000 to 45,000 gallons of water per hour from a well 
600ft. deep. 








MANUFACTURE AND TREATMENT OF STEEL | 
FOR GUNS.* 
(Concluded from page 606.) | 

SECTION III.—Hear TreatTMENT. 
Before proceeding further, it will be convenient to consider, 
at this point, the heat treatment most appropriate for gun steel. 
The steel, having been cast in a mould of truncated cone | 
shape, required, of course, to be forged, in order to give to the | 


* Iron and Steel Institute. | 


The firm’s rather nice form of open | 


| to take the affirmative side of the question. 


gun or part of the gun the required form. which is always that 
of either a hollow or a solid cylinder, of varying length, with 
different diameters outside, and sometimes also inside. The 
annealing after the forging, the hardening—or hardenings, if 


it is necessary to harden more than once—and the subsequent | 


tempering or temperings, constitute the series of heat treat- 
ment processes given to the steel for gun construction Forging 
is not only necessary for giving the required form, but prin- 


cipally to change the crystalline structure of the large and | 


medium-sized castings into one of finer grain, almost amorphous, 
which is essential for the best development of the physical and 


mechanical properties of a given steel for ordnance purposes. | 


But as it is possible to obtain from a given steel, simply by 
heat treatment, without the aid of the press or of the hammer, 
physical and mechanical properties equal to those conferred 
by forging, it is only natural to ask if the forge is absolutely 
necessary, and whether, instead of casting ingots of the usual 
shape, it would not be possible to cast pieces of approxi- 
mately the final form, and subject them afterwards to the heat 
treatment capable of modifying the texture developed by the 
cooling after the casting. This is a question which has been 
very much discussed for many years, and opinion seems on 
theoretical grounds to be in favour of the suppression of the 
forge, but on practical grounds the forge is retained, and 


there is no indication whatever that it is likely to be dispensed 


with. 


The manner of fixing the amorphous structure obtained by | 
i For thirty | 


heat treatment is to cool the piece very quickly. 


or more years these facts appear well established, yet the | 


specifications of all the armies and navies of the world con- 
tinue to require the use of the forge in the manufacture of 


gun steel, notwithstanding that eminent metallurgists have | 


demonstrated the possibility of making very good pieces for 
gun construction without the aid of the forge. 
certainly made with small pieces many years ago, but an 
enterprising firm in Sweden now makes guns up to 24 em. 
calibre without forging. In 1882 Mr. Pourcel, in a paper read 
before the Iron and Steel Institute, described the series of 
| operations which constituted the whole process at the Terre- 
Noire Steel Works in the manufacture of steel hoops for 4in. 
guns. These hoops must, of course, satisfy the same speci- 
fications as those required for the forged metal. After cast- 
ing the steel with the necessary additions of ferro-silicon for 
freeing the ingots from cavities and securing a perfectly sound 
metal, a heat treatment was given to the hoops, which con- 
sisted in heating them to a yellow heat and hardening them in 
an oil bath of fixed weight. After being cooled in the liquid 
they were afterwards reheated to a temperature which varied 
from light cherry red to a dark red cherry red, in accordance 
with the chemical composition of the metal. The hoop was 
then cooled in a bath of the same liquid, where it remained 
until it was perfectly cool. By the first hardening the crystal- 
| line grain of the metal was transformed into a finer and homo- 
geneous grain. The second hardening confers on the pieces 
the molecular equilibrium corresponding to their chemical 
composition. : 

The result of these two operations was a true hardening, 
inasmuch as the piece was heated to a higher temperature 
than that of the transformation point, and by this the size of 
the original grain was changed, and the new structure fixed by 
subsequent cooling in a large quantity of oil. 

The second heat treatment, also called hardening by Mr. 
Pourcel, was, rather than a hardening or annealing, a true 

| tempering, which caused the disappearance of the strains 
originated by the hardening, and increased the ductility, which 
had been lowered by the first operation. Sometimes it was 
necessary to repeat the two operations, if the tenacity of the 
metal was less than that required by the specifications, or only 
the second if the ductility obtained was less than required. 
Mr. Pourcel had some doubts at that time if this process, 
applied to guns of a calibre larger than that of 4in., would 
give the same excellent results. His conviction inclined him 
Undoubtedly 
he had thought the subject out in a logical manner, and it 
is not easy to understand why such ideas as these, so well 
grounded, have not been adopted by metallurgists. The 


| Swedish Steel Works, the Aktiebolaget Bofors Gullspang, 


the construction of guns. Working systematically, and passing 
gradually from the simple to the complex, they began by pro. 
ducing field guns, followed by the fortress guns, and finally 
essayed the manufacture of coast and navy guns, commencing 
with a quick-firing gun of 15 em. in calibre. The United 
States of America even used a gun of this type, the trials of 
which were commenced in 1902, and gave exceedingly good 
results. 

Recently, the author has ascertained that the Bofors Stee| 
Works has constructed guns of 21 cm. and 24 cm., whose ele. 
ments have been simply cast and afterwards subjected to heat 
treatment. Of course, the elements for the field and fortress 
; guns are also subjected to proper heat treatment. 
| are facts the importance of which it is impossible to deny, 
| They afford evident proof of great advance in the way of ayply- 
| ing heat treatment alone without forging the elements of gins, 
The author thinks, however, that it is no easy matter to cast 
| 10in. and 12in, gun tubes 50 calibres in length, moulding them 
in a refractory mould. 

There is another reason against the acceptance, by Govern 
ments, of this process of manufacture. It may happen that, 
| despite all the precaution and care taken in the finish and 
| casting of the elements in order to obtain pieces absolutely tree 
| from cavities, a cavity may occur in the thickness of a tube with- 
| out being detected during the mechanical work, and may cause 

the bursting of the gun when firing. 

Hardening and tempering.—If forging is necessary, or pre- 
sumably necessary, in order to obtain first-rate elements for tlie 
manufacture of the guns, the hardening process is also necessiy 

| for the tempering. To obtain these properties in the high. 
degree must be the supreme object of the metallurgist. ‘Ihe 
| author, during many years’ experience in the manufacture of 
| steel, both by the crucible and open-hearth processes, for 24 e111, 
| guns of 45 calibres in length, has found that however well con- 
| ducted the forging, the transformation of the crystalline struc- 
| ture into one of amorphous, or fine grain, is only obtained in 
the highest degree-—if the forging is not completed—by hardei- 
ing and tempering, and sometimes more than one and more 
| even than two such operations. As it is not the chief aim of 
the hardening—in semi-hard steel of the type used for gun 
construction—really to harden the metal, and as it is easy to 
obtain the required mechanical qualities by forging only 
followed by an annealing—it would seem that the hardening 
might be dispensed with. However, as many years ago harden- 
ing in oil was introduced with excellent results, the process 
was retained and formed part of the specifications. The 
study of iron-carbon alloys has shown the great advantages 
that can be derived from an adequate heat treatment of the 
steel. 

The most important point in forging is to fix the limits vi 
the temperature within which it is possible to conduct it 
The highest, of course, must be the temperature at which tli 
cohesion of the grains of metal begins to weaken and the grain 
to separate; this last action is due also in part to the ga 
evolved from within the mass, The generally admitted hypo 
thesis is that this gas is carbon dioxide formed by the oxygen 
passing through the metal and combining with the carbon, 
though it is possible that carbon monoxide and other gases, 
such as nitrogen and hydrogen, are also given off. When a 
steel is in this state it is said to be burnt, a condition which 
is chiefly distinguished from the overheated state by the 
separation of the grains. To this can, perhaps, be added the 
great thickness of the ferrite network, which is found when 
the steel cools through the temperature interval Ar’ Ar!. It 
can be said that the upper limit of temperature for forging 
| the steel for gun construction is between 1100 to 1000 deg. Cent. 
| The lower limit must be that of the transformation of the 
metal, as below this temperature the structure is not changed. 
This is the natural and logical limit; but some authors, 
especially Tschernoff, think that forging at lower temperatures 
| is convenient. But certainly Tschernoff would find it difficult, 
and even impossible, with the means at his disposal when 
| he wrote his celebrated paper, to forge the large mass required 
| for great guns at temperatures below the transformation point. 
Coming now to the practical aspect of forging large ingots 
for gun construction, it must be emphasised that it is neces- 
sary to heat them very carefully and slowly. If the tem- 
perature of the furnace, when the ingots are introduced, is 
| rather high, it is better to pre-heat them. Certainly, the 
| temperature of the furnace is suddenly lowered by the intro- 
| duction of cold ingots, which naturally take a great part of 





These 





| the heat lost by the furnace ; but this heat, taken up suddenly, 
| causes a sudden dilation of the outside of the ingot with the 
| natural consequence of cracks, and it may occasion the break- 
| ing of the ingot across. This happens especially if the metal 
| is somewhat hard. The two reheating furnaces for the great 
| one press at Trubia are of the Whitworth type. Their 
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doors are worked by hydraulic power. The largest ingot 
until recently, forged at Trubia, were 42 tons weight, suitable 
for the forging of the tubes and other elements of the 24 em. 
and 45 calibres. As an instance of solid forging, that of the 
A tube for the 24 em. gun may be taken. The ingot on being 
taken out of the mould was 16ft. 6in. in total length, of which 
13ft. corresponded to the pyramidal part, cast in the metal 
mould, and the other 3ft. 6in. to the conical part cast in the 
refractory material attachment. The diameter at the two 
bases of the tronco-pyramidal part was respectively 4ft. 10in. 
and 4ft. The mean diameter of the truncated cone part was 
2ft. 8in.—see Fig. 3. The ingot free from all cracks, and 
reduced to a diameter of about 2ft. 8in. by the previous forging, 
was put in the furnace, where it was heated carefully and very 
slowly during thirty hours, which is a sufficient time for the 
whole mass to become well and uniformly heated throughout. 
The temperature, as already stated, was 1100 deg. Cent. approxi- 
mately, and the forging operation is suspended at 700 deg. 
Cent., when the ingot is put into the furnace again. The opera- 
tion was finished in three heats, and the time taken to complete 
it after the first heating was fifteen hours. The tube weighed 
18.5 tons after forging, and its dimensions are given in Fig. 4. 
For the hollow forged tubes and hoops, 40-ton ingots are also 
employed. From each ingot two B tubes are forged. The 
operation of removing the cracks and also of the previous 
forging are the same as those practised with the ingots for the 
A tubes. Afterwards the blocks are sent to the large boring 
machine supplied by Sir William Armstrong, Whitworth and 
Co., where they are bored from both ends at the same time 
to a diameter of lft. right through. When this operation is 
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finished, the ingot is cut into two halves. The reheating is 
performed in the same furnaces and conducted with the pre- 
cautions already described in the case of the A tubes. The 
duration of the first heating is thirty hours, and the first opera- 
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ss. When the operation is finished throughout 
f the tube, the latter has a larger diameter and 
less thickness than at the beginning of the operation. The 
tube then goes again to the furnace, and after careful heating 
the forging is continued, and it is again stretched on mandrils 
of different diameters. ‘The full operation involves four re- 
heatings, and the total duration is from thirteen to fourteen 
hours, the final dimensions of the tube being :—Total length, 
17{t. 2in., and outside diameters 2ft. 4in., in a length of about 
20in., and of 2ft. 3in. in the rest of the piece. The inside 
diameter is 14in. The great hoops are forged by means similar 
to those employed with the B tubes. Sometimes when the 
ingots from which they are obtained are not very long, the hole 
for the mandril is punched in the press after being carefully 
yeheated, instead of being bored in the machine. This opera- 
tion is made in one heat, the hole being driven by a conical steel 
tool which enlarges and lengthens the hole. When half of the 
ingot has been treated, it is turned and the operation repeated 
on the second half. It is preferable to bore the ingot, because 
in this manner the steel of the central part, with a chemical 
composition distinct from the rest of the ingot due to segregation, 
js eliminated. Forging after boring must be practised—in 
preference to forging the solid ingot—when possible, because 
the action of the press is more energetic in the first than in the 
second case, the press acting on less thickness of metal. With 
hoop No. 1 for a 24 cm. gun, forged hollow, the following notable 
tensile results were obtained after the full heat treatment. At 
one end of the hoop, the mean result of three test bars was 
52 tons per square inch tenacity and 17 per cent. elongation 
measured in 4in., and at the other end 54 tons tenacity and 17 per 
cent. elongation, conditions better than those ordinarily specified 
for nickel gun steel. 

Annealing after forging.—This is an indispensable operation 
in the manufacture of steel for guns. If it were possible to 
finish the forging of a piece in one heat only and in such a 
manner that the whole piece was finished at an even and correct 
temperature, then, in this case only, the annealing operation 
could be dispensed with. Some think the operation super- 
tluous, ae the piece must be heated to a higher temperature 
for the hardening process or to a temperature at least equal 
to that required in the annealing. But forging cannot be con- 
ducted in the ideal manner just described, nor is it possible, 
in the last period, to heat the A tubes for large guns uniformly 
throughout their length. The lack of uniformity in the finish- 
ing temperature requires that the pieces should be annealed 
before passing to the machine shops, to be prepared for the 
haraening process. After annealing, the metal will be in the 
best possible state for the turning and boring operations, 
and the pieces are less likely to suffer deformation during hand- 
ling. In being reheated preparatory to hardening they retain 
their shape better, and in taking them out of the furnace for 
cooling they are less likely to bend and they undergo less de- 
formation in the process of hardening. ‘The slight deformation 
in the finishing mechanical operations is also avoided, and 
exposure to direct sunlight has less effect. Owing to these 
special circumstances, the Government of the United States 
specify, in the construction of howitzers, that the shops of the 
Niles Company, in Hamilton, Ohio, must be always at the 
same temperature. At Trubia, for the annealing after forging, 
the same furnaces are used as for the hardening. The opera- 
tion is conducted very carefully, the temperature in all parts 
of the furnace, and of the piece, being measured with a Le 
Chatelier pyrometer. When furnace and piece are at the 
proper uniform temperature, the gas is shut off, and the piece 
cools slowly in the furnace. Of course, the annealing tempera- 
ture must be above the transformation point. The elements 
for field guns are annealed in a special furnace. Taking into 
consideration their small mass, they are not individually an- 
nealed, but eight or ten are put into the furnace atatime. They 
are heated to 900 deg. very carefully, and after reaching this tem- 
perature they are slowly cooled. The author thinks that the 
advantages obtained by annealing, after forging, are more 
marked in the elements for the field guns. 
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SECTION VI.—HarRvENING AND TEMPERING. 

The author has already endeavoured to demonstrate the 
necessity of subjecting to a certain heat treatment the steel 
for gun construction. This heat treatment comprises one or 
more hardenings and temperings as required in order to 
satisfy the specifications ; and the heat treatment must comprise 
precisely the hardening and tempering. It is also well to insist 
on calling the second operation tempering and not annealing, 
because in preparing the pieces for this operation they are 
heated to a temperature below the transformation point. If 
they were heated to a temperature above that point and then 
cooled slowly the structure of metal created by the hardening 
process would absolutely disappear. Perfect hardening in- 
dicates in the metal a state of unstable equilibrium at ordinary 
temperature, because this state is that of equilibrium at a 
temperature above that of the transformation point. Mr. 
George Ede claimed that the hardening in oil for the elements 
of guns originated in England at Woolwich Arsenal. The 
process originated in consideration of the benefits derived from 
the hardening in oil of hard steel for tools, and in treating the 
milder steels employed in the manufacture of guns in the same 
way it was found that the mechanical properties were im- 
proved. Tschernoff, in his celebrated paper on the“‘ Working 
of Steel,” says that for securing uniformity and fine grain it 
is necessary, after finishing the forging, to reheat the piece to a 
temperature above the point b, which is that of the transforma- 
tion in his scale, and then to fix the amorphous texture by rapidly 
cooling it ; this amorphous texture will be more surely obtained, 
the rapidity of cooling being the same, the less the point b in 
the reheating be exceeded. 

_Tschernoff and Woolwich Arsenal coincide in the treatment 
atter forging to be given to the elements for gun steel, and 
this has led perhaps to the process being adopted by some 
manufacturing firms in other countries. At the Krupp works 
the elements for guns are said not to be hardened and tempered. 
‘he author has explained in another part of this paper the 
reasons why the metal must be subjected to heat treatment, 
and it is not necessary to repeat them here. In England 
and in the United States oil is exclusively employed as a refri- 
gerant liquid; in France and Spain (Trubia Arsenal) water 
is used. Between hardening in oil and hardening in water, 
the temperature, always above that of transformation, being 
equal, the difference is very considerable, owing solely to 
the rapidity of cooling. In accordance with the remarkable 
work of Le Chatelier, which forms a very interesting paper 
in the Bulletin de la Société d’Encouragement pour U Industrie 
Nationale, No. 9, Vol. CVI., there is a well-marked difference 
in the rapidity of cooling a piece in water or in oil. This was 
well known from the time hardening was first practised, but 
Le Chatelier measured mathematically the rate of cooling. 
He operated with very small pieces, and took into considera- 
tion the extreme interval of temperature, which must be rapidly 
passed for realising the hardening. Knowing that the recales- 
cence phenomenon is never produced on cooling to a tempera- 
ture superior to 700 deg. Cent., and that the tempering is not 
influenced by temperature down to 700 deg. Cent., he only took 
into consideration in his experiments the time spent in passing 
from 700 to 600 deg. Cent., which time, all the remaining 
conditions being equal, gives a very accurate notion, almost 
mathematically exact, of the rapidity of cooling, and therefore 
of the energy of the hardening. The central part of the sample, 
hardened in pure water, onaloved five seconds in passing from 
the temperature of 700 deg. Cent. to that of 600 deg. Cent. 
In the oil hardening for passing the same interval forty-three 
seconds were required, that is, the time was seven times longer 


periment of Le Chatelier with oil, the rapidity of cooling was 
much less in the interval of 190 to 100 deg. Cent., in which 
interval thirty seconds were spent. It is natural that this 
happens with all the refrigerant liquids, but in oil it is much 
more marked, and the explanation is, according to Le Chatelier, 
that during the.operation the oil is decomposed and the gaseous 
bubbles cause a circulation of the liquid, which must cease at 
the end of the cooling. From these experiments, confirming 
by a scientific method all that was known, it is possible to 
state what will be the difference of hardening which two 
elements heated to the same temperature and cooled in two 
liquids, both also at the same temperature, should take. If 
the elements hardened in both liquids were intended for large 
guns, and if they should possess great thickness, there would 
be sufficient reasons for thinking that none of the pieces would 
possess, at the ordinary temperature, the structure which it 
possessed at the beginning of cooling. But surely the piece 
hardened in water should be the nearest to this structure. 
Benedicks, in a paper recently read before this Institute, has 
made experiments on hardening in a manner very similar to 
that of Le Chatelier. He says that the most important factor 
in the rapidity of cooling is neither the conductivity nor the 
specific heat, but the latent heat of vaporisation of the liquid. 
The specific heat has a secondary influence, and it is possible 
to dispense with the heat conductivity. The necessary con- 
ditions for obtaining from a given bath an efficacious hardening 
are as follow :— 

(1) A high latent heat at vaporisation. 

(2) A low temperature, in order that the vapour bubbles, 
generated in the surface of the metal, might be easily con- 
densed in the ambient liquid. Whatever may be the pre- 
dominant factor in the rapidity of cooling, the hardening in 
water will always be more energetic than the hardening in 
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oil. Therefore, there is no doubt that the hardening in water 
will require a subsequent tempering, more energetic at a higher 
temperature than would have been necessary if the hardening 
had taken place in oil, in order to enable the metal to stand 
the tensile and shock tests specified. Really the hardening 
temperature must be higher than that of the transformation 
point, so that in submerging the piece in the refrigerant liquid 
the cooling might begin when the steel is yet at a higher tem- 
perature than that of the transformation. At the Trubia 
Arsenal, in the hardening of the elements for gun construction, 
water, as already mentioned, is employed as refrigerant liquid. 
The hardening plant is shown in Fig. 5. The reheating furnaces 
are vertical, and are heated by gas from three Dowson pro- 
ducers. The large furnace is capable of taking pieces 40ft. in 
length, and has four inlets for the gas, regularly spaced. It 
is built upon the ground floor, and, as is natural in these con- 
ditions, the tubes are manipulated through a lateral port, 
hydraulically. The second furnace is of greater diameter 
than the first, and its length is 26ft. It is intended for the 
reheating of the B tubes and hoops, also for the tubes of the 
medium guns up to 6in. calibre. The water tank is situated 
between the two furnaces, and has the dimensions stated 
in the drawing. The water at the time of the cooling has 
a temperature of 20 deg. Cent. A 35-ton overhead travelling 
crane is driven by a rope worked by a steam engine, and serves 
the whole of the hardening shop. When this plant was installed 
twelve years ago the intention was to use oil as a refrigerant 
liquid, as was the practice at Trubia with all the guns manu- 
factured before that date, which did not exceed 6in. calibre. 
In accordance with this idea, four tanks capable of containing 
more than 100 cubic metres of oil were conveniently installed 
at the top of the building, under the roof, and another four 
tanks of the same cubic capacity were installed at the outside 
of the shop, and on a level lower than the ground floor. The 
hardening tank is in communication with the higher and lower 
tanks by means of a system of pipes which are worked by the 
necessary pass valves. A steam pump can elevate the liquid, 
when it is cooled, from the lower refrigerant tanks to the higher, 
and during the hardening it is possible to maintain a constant 
current of oil in such a manner that that of the hardening tank 
should not take a temperature so high that the piece instead of 
being hardened is annealed. As is seen from the drawing, 
the capacity of the shop is limited to the hardening of elements 
for 10in. guns and 46 calibres in length, 

The measuring of the temperatures is done by the aid of 
the Le Chatelier thermo-electric pyrometer, registering the 
temperature of the tube or hardened piece at different points 
in order to distribute the heat in such a manner that the tem- 
perature may be uniform. Undoubtedly the best method 
is that followed at Woolwich Arsenal, with the long tubes for 
the 12in. guns of 45 and 50 calibres, where four or five Le 
Chatelier pyrometers are installed, with registering apparatus, 
and regularly distributed all along the tube ; that is both con- 
venient and necessary when operating with tubes for guns of 
54ft. in length, or perhaps more, with the excess length left 
at both ends for the test pieces. It is really very difficult to 
heat uniformly the long pieces of variable thicknesses, and 


physical experimenters do in their laboratories with samples 
of some grammes weight, and of dealing with 15, 20, 26 and 
30-ton pieces, as is the daily practice of the manufacturers of 
gun steel, is enormous. 

If tensions or compressions have been produced the layers 
of metal must be distended or compressed. Knowing the 
tensile characteristics of the metal, it is very easy to measure 
the intensity of the tensions or compressions, as they are of 
a purely elastic character, and it is possible to plot a diagram 
representing the variation of tensile strength in terms of the 
thickness of the piece. In the ordinary practice of conduct- 
ing the hardening operation in the tubes intended for gun 
construction the result generally is that the outside surface 
is compressed, that is to say, the contrary of what must be 
most convenient for the strength of the gun. With harden- 
ing in water, and dealing with carbon steel of 0.5 per cent., 
the tempering operation is absolutely necessary. Even when 
the piece has been heated and hardened with absolute uni- 
formity, and the elastic tension caused by the hardening should 
be the most suitable for the strength of the gun, the tempering 
of the piece would be absolutely necessary, because the hard- 
ness due to the hardening would make it very difficult, if not 
impossible, to machine the piece in ordinary conditions of work, 
and the tensile, bending and dynamical properties would not be 
in accordance with the specifications. In hardening in oil, in 
nearly all cases, tempering at a very low temperature, in order 
to cause the disappearance of the light stresses originated, is 
sufficient, but in water hardening, and with metals of 0.5 per 
cent. of carbon, the tempering temperature will be near that of 
the transformation point. 

Ordinarily, that necessary for obtaining the best tensile 
properties is about 600 deg. Cent. It is clear that if these pro- 
perties, after the heat treatment, are deficient from those 
specified, or lower than those required, it would be necessary 
to submit the piece to fresh heat treatment, raising the tempera- 
ture of hardening and keeping constant that of tempering, 
or the same result can be obtained by giving the piece a 
new hardening at the same temperature and lowering that 
of tempering. If, on the contrary, the tenacity were higher 
and the ductility less than required, the results can be rectified 
by giving the piece a new tempering at a higher temperature. 


CooLinc CuRVES AND MICROSTRUCTURES. 


Even though the cooling curves of different types of stee 
are well known, the author believes it useful to give in this 
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Fig. 6-COOLING CURVE FOR CARBON GUN STEEL 


paper those of both types of artillery steel, carbon and nicke 
steels—Figs. 6 and 7—the latter being employed in the manu- 
facture of field and medium guns. Owing to certain difficulties 
at the Trubia laboratory, it has not been possible to obtain the 
curves of both steels from the liquid state. The range of cooling 
is therefore from 1000 to 500 deg. Cent. for ordinary steel, 
and from 950 to 500 deg. Cent. for nickel steel. Within this 
range are found the transformation points, so important for 
the proper treatment of the metal in all the heat treatment 
operations. Observing first the cooling curve of the ordinary 
steel, it is seen that the cooling is generally in accordance with 
the well-known Newton's Law, and that the curve has only 
a well-marked point Ar, at 684 deg. Cent. At this temperature 
the curve is converted into a horizontal line for a length of 
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20 mm., indicating 200 sec., or 3 min. 20 sec. The temperature 
is therefore constant during this period, indicating complete 
equilibrium of the two component systems, iron-carbon. This 
is the range during which the solid solution or martensite, 
stable at a temperature above 684 deg. Cent., is transformed 
into ferrite and pearlite constituents, with less than 0.89 per 
cent. carbon, stable at a temperature below 684 deg. Cent. 
for this particular steel. Certainly it would not have been 
difficult to calculate the heat of transformation of this steel, 
taking into account the weight of the sample and its specific 
heat. From the transformation range the rate of cooling 
diminishes, in accordance also with Newton’s Law. Nickel 
steel shows also a small point of transformation at 656 deg. Cent., 
the horizontal not being as well marked as in the curve of the 
ordinary carbon steel. All that has been said on behalf of this is 
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THE TRANSMISSION OF ELECTRICAL ENERGY 
BY DIRECT-CURRENT ON THE SERIES 
SYSTEM.* 


By J. 8S. HIGHFIELD, Member. 


INTRODUCTION. 


In my paper of March 7th, 1907, bearing the above title, 1 had 
the privilege of putting before this Institution some facts and 
theories in regard to this very interesting system. There I 
endeavoured to show that it possessed certain advantages over 
the alterriate-current parallel system which rendered its adoption 
under some circumstances advisable, and that for certain speci- 
fied applications the constant current series motor possesses pecu- 
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SECTION AB. 
Fig. 1—JOINT FOR 100,000-VOLT. LEAD-COVERED CABLE 
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liar advantages. I also dealt with general considerations govern- 
ing the design of this system under varying conditions. 

Since writing that paper matters have progressed. 
the most careful consideration, the Metropolitan Electric Supply 
Company decided to use the series system for supplying its 
western area, and the plant was put to work in March of last year 
and has been running steadily ever since ; two sets of winding 
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Fig. 2-MAIN SWITCHBOARD WITH LINE AND EARTH SWITCHES AND INSTRUMENTS 


gear have been constructed, and the Moutier—Lyon system 
the largest series transmission yet erected by M. Thury—-has 
been largely extended. 

The western area system of the Metropolitan Company is | 





designed ultimately to feed an area containing 300 square mile 
the extreme distance by road to the remote points from the power | 
The company holds, 


station at Willesden being about 28 miles. 
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Owing to the small load existing in a great part of the district, 
the important matter was to design a system which would involve 
the least possible cost in mains and at the same time admit of 
ready and inexpensive expansion to meet the requirements of a 
rapidly increasing population. It was also necessary to use a 
system which, while being inexpensive for short distances, 
could be readily extended to very long distances. Another 
consideration to be kept in view was that at some future date 
it might be advisable to carry the supply to still greater dis- 
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Fig. 4—PERFORMANCE CURVES OF 500-K.W. GENERATOR 


tances. In short, it was realised that a system having these 
particular advantages might be of great commercial value, and 


distance was not greater than that of other systems, it was decided 


that the possible future commercial value was sufliciently great | 


to warrant a departure from existing methods. 


Portions of the area are already supplied by existing companies | 
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It was decided to lay mains having a capacity of 10,000 kilo 
watts with suflicient reserve in the case of breakdown, and after 
much research it was found that two single conductor cables 
having a core of 0.125 square inch section with jin. of pa ; 
insulation sufficient for 100,000 volts direct-currert could be 
laid in iron pipe at less cost than any other system of similar 
capacity. To provide for continuity of supply in case of break. 
down of one of the mains, it was desirable to use the earth as the 
spare conductor. Further research having shown that this was 




















| 
| 
| 
| Fig. 6-ARMATURE FOR 500-K.W. GENERATOR 
| 


| possible without risk of interference with other electrical cir. 
| cuits, this method, with the consent of the Board of Trade, was 


After | in view of the fact that the immediate cost for the present short | decided upon; thus the cost of a third or standby cable was 


| avoided. 

For the secondary supply the mains are of much less capacity, 
| and can be tapped at frequent intervals to supply small sub. 
stations for town and village lighting and fairly large power 
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and local authorities, some by alternating and some by direct- 
current systems, and it is contemplated that in time some, or all, 
of these may think it wise to supplement their present plants 
with a bulk supply. In such cases it is usually found that it is 
for a time economical to use the bulk supply for part of the load 
and to employ the existing plant to supply the peak load. In 
order to utilise the bulk supply to the best advantage, it is 
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Fig, 3-MOTOR GENERATOR, SHOWING 


and is now working, the orders in Southall, Hanwell, Brentford, ‘ 1 
and Acton, and possesses bulk supply powers in the remaining 
districts to which it is not certain when the opportunity will | s 
arise for giving supplies. 
- : -__—- - - —-- — t 

* The Institution of Electrical Engineers, Glasgow meeting. ec 






| changing motor generator in parallel with the local plant. 








Swamn Sc. 
INSULATED FOUNDATIONS 


1ecessary to work it in parallel with the existing plant. In the 


case of an alternating-current plant it is very difficult to take a 


upply at a different frequency and to work the necessary phase- 
With 
he series system parallel running in such cases presents no diffi- 
ulty. 


Fig. S-GENERATOR SWITCH AND 


INSTRUMENT PILLAR 


consumers. A somewhat high pressure being necessary for thi- 
purpose, it was decided to use three-phase alternate-current 
mains at 3000 volts pressure, and for the low-tension system 
supplying small consumers a three-phase four-wire system at 
415 volts pressure between phases. This network showed lowe! 
costs and greater convenience than any other. The compara- 
tively high secondary pressure enables an area of about 10 square 
miles to be worked from each sub-station. Thus in spite of the 




















Fig. 7—REGULATOR 


seattered nature of the demand each sub-station will grow to 
considerable dimensions, enabling larger plant to be used. 
Cable system.—The transmission cable system, as already 
stated, consists of two plain lead-covered paper insulated cables 
drawn into cast iron pipes of 2}in. inside diameter, the pipe 
joints being made with yarn and clay and ‘being electrically 
bonded by means of three corrugated iron wedges which bite into 
the iron. These wedges make a very good joint and are inex- 
pensive. Special split cast. iron boxes are used to hold each cable 
joint, and small split boxes are used at bends. There are no 
brick pits or surface covers ; the cable is surrounded throughout 
its length by cast iron, and it is thus admirably protected. The 
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—— 
resent system supplies from the power station to Southall, a 
distanc . of about 7 miles. 
The joints ( i $ 

veloped and used by the Metropolitan Company for some years 
deve oF 0 000-volt concentric cables, and described by me in the 
~ aw ion on a paper by C. Vernier on “ The Laying and Main. 
ce ‘of Transmission Cables.”+ These joints are shown in 
e' 


in the cables are made with paper on a method | without breaking down. 


cycles, which pressure was resisted for about five minutes ; the 
type of joint used was tested up to 150,000 volts sixty cycles 
After laying the whole length of cable 
was tested to an alternate-current pressure of 20,000 volts 
sixty cycles every thirty-five minutes. 

Cable testing by alternate current is not satisfactory unless a 
low frequency is employed, and a low frequency necessitates the 





; 














Fig. 8—THE 


ection in Fig. 1. They are made in the following way. The 
lead is first carefully removed. Steps are made in the paper 
insulation by carefully unrolling each layer and tearing, not cut- 
ting, it off so as to torm four steps. The conductors are joined 
by a sweated sleeve and the whole is covered by a paper ribbon, 
lin. wide, wound on to the joint off a reel. In this way the paper 
is never handled, and consequently moisture is not left in the 





joint. A lead sleeve is then drawn over the joint and plumbed 
to the lead sheath of the cable. It is then filled with compound. 
"hey are inexpensive and have proved themsleves most reliable. 

Each cable length of 220 yards was tested in the factory to 


75,000 volts alternating current at sixty cycles, the pressure being | 


applied for ten minutes; a 6ft. piece of each length manufac- 
tured was tested to 130,000 volts alternating current at sixty 


ae of the Institution of Electrical Engineers, vol. 47 page, 339, 


GENERATOR AND REGULATOR 


use of very large transformers in order to supply the charging 
current ; this is particularly difficult where very high pressures 
are required. 
with direct current at a pressure of not less than 150,000 volts. 
In order to obtain this pressure a special machine was constructed 
of a similar type to that used by Mr. Watson in the experiments 
he has described to this institution, but having a greater capa- 








Fig. 9-SUB-STATION AT SOUTHALL 


city. The machine consists of a generator of the Voss type 
direct driven by a motor at about 1000 revolutions per minute. 
The generator and motor are completely enclosed in a cast iron 
case, the high-tension terminals for the supply to the motor 
being brought through the case by large ebonite insulators. 
The case is then filled with nitrogen at a pressure of 200 Ib. per 
square inch. The motor is supplied with current from the small 
generator, which, of course, owing to its direct connection with 
the motor, is charged at the full pressure ; it is therefore neces- 
sary to insulate this generator from earth in the same way as the 


Consequently it was decided to test the cables | 


| whole machine is insulated. This generator is in its turn driven 
| by @ motor by means of two wooden pulleys and a cotton rope 
which provides ample insulation for the maximum pressure 
| given by the machine. Small mechanical defects occurred in 
the machine and caused delay in carrying out the tests which, 
in fact, have not yet been completed. When connected to one 
cable with its switchgear the machine maintained for periods of 
| about thirty minutes a pressure of 130,000 volts and for short 
periods a pressure of 150,000 volts, the total energy put into the 
cable and switchgear being approximately 500 watts, this leak- 
| age being due to small discharges at various points. The pres- 
| sures were measured by a single-cell Kelvin type voltmeter 
| working in compressed air at a pressure of 200 lb. per square 
inch. I regard the construction of this machine as a notable 
achievement, and think that Mr. Watson and the makers are 
greatly to be congratulated. 
| It is proposed to continue these tests with an improved appa- 
| ratus, as much information is required, not only in regard to the 
insulation of the cables, but also in connection with the machines 
| and foundations. The tests already carried out, together with 
| the experience of the Moutier—Lyon plant, are, I think, quite 
sufficient to prove that the cable system can be successfully 
| worked at a pressure of 100,000 volts. ; 
|  Suitchgear.—Each end of each cable is connected to its own 
| switching panel shown in Fig. 2. The panel contains two 
| switches, one for coupling the cable to the power station or sub- 
} 





station circuit, and the other for coupling the station circuit to 

earth. The two switches are interlocked, so that it is impossible 
| to draw one until the other has been closed. The instruments 
| consist of an ammeter in the line, an ammeter in the earth cir- 
| cuit, and a voltmeter to show the pressure between the line and 
| earth ; the latter is provided with a switch, so that it can be con- 
veniently disconnected from the circuit. The panels provide 
for double insulation, the various instruments and switches 
being carefully insulated with large porcelain insulators from the 
panels ; the frames carrying the panels are again insulated from 
earth. It is a special advantage of the series system that, with 
| the exception of the cable, it is possible to provide double insu- 

lation at all points. 

Power station plant.—It was decided to drive the first machines 
| by means of synchronous motors supplied with energy from the 
| alternate-current generators already installed in the power 
| station. Later on, when steam-driven direct-current sets are 
| installed, these machines will form a convenient link between 
| the direct and alternate-current systems. There is nothing 

special about the synchronous motors, which were machines 
| already in the possession of the company. It was for this reason 
| that so low a speed as 200 revolutions per minute was chosen for 
the direct-current generators. The direct-current generators 
shown in Fig. 3 have six poles. The commutators are 60in. in 
| diameter and 6jin. long, and contain 1439 segments. Since 
the maximum current to be collected is 120 ampéres, only two 
| sets of brushes are required. Consequently not only does the 
commutator run almost without noise, but the wear is inappreci- 
able. The machines are designed to run sparklessly at any load, 
but will allow the current to be varied from 70 ampéres to 120 
ampéres. The normal pressure is 5000 volts ; this is the highest 
pressure for which a machine of this type hasso far been designed 
| Therefore the output of the machine at 100 ampéres is 500 kilo- 
watts and at 120 ampéres 600 kilowatts. The performance 
| curves of these machines are shown in Fig. 4 and the armature in 
Fig. 6. 

The current is maintained constant by a regulator, which 
| serves to regulate the working field by moving the brushes from 
| full to no-load position, and at the same time shunting a part 
| of the field current by means of a diverter. The regulator, 
| shown in the photograph Fig. 8 and in the diagram Fig. 7, 


is driven by a small belt from the end of the generator shaft. 
It consists of a small turbine wholly submerged in oil. The 
turbine serves to maintain a pressure of about 25 lb. per square 
inch. In the case containing the turbine is a vertical cylinder 
in which moves a gate on a vertical shaft through a segment 
of the cylinder. This gate is immersed in oil, and the supply 
under pressure from the turbine can be directed to either side, 
so as to rotate with great force the shaft to which it is attached 
This shaft is geared by means of bevel wheels to a horizontal 
shaft, which acts directly on the brush rocker. The supply of 
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oil from the turbine is taken through a small piston valve, 
which serves to distribute it to either side of the gate above 
mentioned. The position of the main valve is controlled by a 
solenoid, through which the main current passes, pulling against 
a spring and controlling a relief valve. It will be Seen that the 
governor is of the rélay type, and that any variation in the cur- 
rent through the solenoid changing the direction of the flow 
of oil brings a very large force into action to move the brush 
rocker and diverter switch. The rocker is mounted on roller 
bearings, so that it will move with great ease, and, owing to 
this and the great force exerted by the regulator, there is very 
little possibility of failure. In addition to the main spring, 
there are additional springs to prevent hunting, and to provide 
for the even distribution of load between the machines. The 
changes in load on the system are not very rapid, and conse- 
quently the regulators are not adjusted for regulating at very 
great speed, but the type of regulator is capable of being adjusted 
tor handling variations from no load to full load taking place 
in less than 1 second. 

The generators are driven through an insulating coupling 
of the Zodal type, consisting—as shown in Fig. 3—of two dises 
fitted with pins and rollers for carrying the main forward 
driving belt and reverse belt which is necessary to enable the 
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Fig. 10—MAIN 


set to be started from the direct-current end and to keep the ; machine. 


whole coupling rigid. 
which is essentially a dise form of clutch. 


stoneware insulators embedded in highly insulating asphalt, 
the space round the beds being filled in with pure bitumen. 
This makes a very much sounder job both mechanically and 
electrically than the older method of supporting the machines 
on pot insulators. The object of the whole design of the cable 
and gear inside the station is to make it practically immune 
from either mechanical or electrical breakdown ; all live metal 
is doubly insulated from the point where the cables are attached 
to the switchboards. 

The floor itself is constructed of concrete, on which asphalt 
to the thickness of 2in. is carefully laid. It was necessary to 
exercise the greatest care in laying the asphalt in order to provide 
the highest possible insulation. Careful tests were made on the 
asphalt to ascertain its insulating properties, and experiment 
indicated that a floor constructed in this way would require 
many hundreds of thousands of volts to produce a puncture. 

In machines designed forsuch high pressures it is important to 
limit the pressure that can occur between either pole of the 
machine and the frame, thus not only reducing the stress on the 
insulation, but at the same time limiting any possible danger 
from accidental contact with live parts of the machine. For 
this purpose a resistance of 0.8 megohm is fitted to the machine 
frame, the ends being connected across the terminals of the 
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The centre point of this resistance is connected to 


This coupling has also a slipping member, | the frame of the machine, and, consequently, the total pressure 
This is set to slip | between either pole and the frame is limited to half the pressure | 


when the load on the generator exceeds 25 per cent. over-load. | given by the machine, and an operator standing on the frame 


Ii the action of the governor could be made instantaneous, | 
this slipping coupling would not be required ; but it is a useful | current than the high resistance will allow to pass. 


device to prevent damage to the generator, and by slipping it 
gives time for the regulator to bring the brushes to the right 


position to meet sudden changed conditions of load on the 


system. 


The regulators used on these machines are naturally a great 
improvement on those employed on some of M. Thury’s earlier 
systems, and, although this plant has been running only some 


nine months, further improvements have been made in the 
regulators and safety devices, and it is probable that, in conse- 
quence of improvements in the generator and regulator design, 
it will be possible to dispense with the slipping coupling in future 
sets. 

In addition to the regulator, each generator is fitted with a 
short-circuiting switch and operating mechanism, which short- 
circuits the machine in the event of reversal of direction. This 
could happen under certain conditions; for instance, if the 
coupling belt broke on one generator out of several in series, this 
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Fig. 1—MOTOR GENERATOR SHOWING 


machine would pull up and reverse its direction; as soon as | 


this occurred the switch would short-circuit the machine and 
eut it out of circuit. 


rotary switch. This is mounted on a pillar, which also carries 
a carbon break switch, which works in parallel with the rotating 


switch in such @ way as to prevent damage to the latter by the | 
are formed when the inductive circuit of the generator is opened. | 


In addition, the pillar carries an ammeter to show the current 
given by the machine, and a voltmeter for measuring the volts | 
across the terminals. It was decided to mount the switch 
pillar on the frame of the machine. This method is a great 
improvement on the old one of using a separate pillar ; it makes a 
neater job, is less expensive, and is more secure. 

In addition to these switches on the machine, isolating 
switches are fitted under the floor for the purpose of disconnect- 
ing the machine switches from the circuit. These switches are 
shown in Fig. 10; they are four-point switches similar to those 
fitted on the machines, but having considerably less larger spaces. | 
The switch works under oil, and the cast iron box containing 
the switch is itself enclosed in a cast iron box, from which it is 
insulated by large porcelain insulators. These switches have | 
all been tested with a pressure of 110,000 volts alternate current | 
applied for about ten minutes. 

The generators themselves are carefully insulated from earth. | 
The details of the foundations are shown in Fig. 3. The gene- 
rators are bolted to concrete blocks, which are supported on 


The operating switch shown in Fig. 5 | 
for putting the generator into circuit consists of a four-point | 


| switchgear in the sub-station is precisely similar to that in the 


| of the machine and touching one pole cannot receive more 


Guards 
are provided on each machine to prevent accidental contact 
between the insulated frame of the direct-current machines and 
the earthed frames of the alternate-current motors. 

Three motor generators are now installed at the power station, 
two being fitted with alternate-current motors for starting 
from the alternate side, the third machine being always started 
by means of the direct-current generator. 

Sub-station plant.—The plant at Southall, shown in the 
photograph, Fig. 9, consists of three direct-current motors 
shown in Fig. 11—driving three 250-kilowatt generators supply- 
ing three-phase energy at 3000 volts 50 cycles. The machines 
run at a speed of 500 revolutions per minute. Owing to the 





| ong, smaller, and the commutators are smaller than the 


| generators at the power station. 


| high speed at which these machines run, they are, for their | 


The motors drive the genera- | 
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FORTHCOMING ENGAGEMENTS. 


TO-DAY. 
INsTITUTION OF ELEecTRicAL ENGINEERS.—Summer Meotip, 
at Glasgow. For programme see page 552. 8 

Roya INstTiTuTION oF GREAT Brirarn.—Albemarle.streey 
Piccadilly, W. ‘“‘ Unknown Parts of South America,” }" 
Mr. A. H. Savage Landor. 9 p.m. 

PuysicaL Society or Lonpon.—-At the Imperial College of 
Science, Imperial Institute-road, South Kensington, sy 
* Demonstration of a Method of Determining very Sma! Difjey. 
ences of Density,” by Mr. T. H. Blakesley ; “* The Maximuy, 
Sensibility of a Duddell Vibration Galvanometer,” }y p,. 
H. F. Haworth; ‘An Accurate Examination of the Stein, 
metz Index for Transformer Iron, Stalloy and Cast Iron,” }, 
Mr. F. Stroude. 8 p.m. Editing Committee meeting, 7.15 p.m, 
Council meeting, 7.30 p.m. P 


SATURDAY, JUNE 15ru. 


MANCHESTER GEOLOGICAL AND MINING SOCIETY.— Visit to 
the Lomax Palexobotanical Laboratories, Bolton.  }\, par. 
ticulars see page 619. 
Tue InstiITuTION OF MuNIcIPAL AND CoUNTY ENGINEERs,— 

Eastern District Meeting, to be held at the Town Hail, East 

Ham. 11 a.m. 

THE INsTITUTION OF LOCOMOTIVE ENGINEERS.—First Annual 
Dinner at the Trocadero Restaurant, Piccadilly-circus, Ww, 
6 p.m. for 7 p.m. 

Tue STEPHENSON Socrety.—Visit to Slade’s Green Locomo. 

| tive Sheds, South-Eastern and Chatham Railway, 
| Cannon-street 2.21 p.m. 


TUESDAY to FRIDAY, JUNE 18TH To 2lIsr. 


INCORPORATED MuwnicrpaL ELECTRICAL 
| Seventeenth annual convention at Harrogate. 
see page 552. 


by 
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ASSOCIATION.— 
For programme 


WEDNESDAY, JUNE 19ru. 

Roya METEOROLOGICAL Society.—70, Victoria-street, West. 
minster, S.W. Papers to be read :—‘‘ The Adoption of a 
Climatological Day,” by Mr. Walter W. Bryant; ‘A ‘Three. 
year Period in Rainfall,” by Mr. Arthur Pearse Jenkin. 4.30) p.m, 


THURDSAY, JUNE 20rn. 

THe InstiruTion oF MunicrpAL ENGINEERS.- 
District Meeting at Cinderford. ‘Some Notes on the Use, 
Misuse and Waste of Public Water Supplies: Can Misuse and 
Waste be Remedied ?” will be presented by Mr. William 
Whitehouse. 12.30 p.m. Full particulars may be obtained 
| from Mr. John Brook, 6, College-street, Stratford-on-Avon. 


FRIDAY, JUNE 2st. 


JuN1IoR INSTITUTION @F ENGINEERS.—A week-end visit to 
Sheftield is being arranged. The party will leave London for 
Baslow on Friday evening, visiting Haddon Hall and other 
places of popular interest on the Saturday, and on Monday the 
party will leave Baslow for Sheffield, visiting the works of Messrs, 
Firth and Sons, Limited, in the morning and the works of Messrs. 
Cammell, Laird and Co., Limited, in the afternoon, returning 
to London in the evening. 

Puysicat Society oF Lonpon.—-A joint meeting of the 
Society with the Optical Convention will be held at the Imperial 
College of Science, Imperial Institute-road, South Kensington, 
S.W. Morning meeting at 10 a.m.:—‘* Demonstration of 
Apparatus for the Teaching of Opties,”’ by Dr. G. F. C. Searle ; 
** Diffraction Patterns,” by Mr. J. W. Gordon; “‘ The Shape 
| of Seales required for Reflecting Instruments with Concave 
| Mirrors,” by Mr. E. H. Rayner; “* On the Visibility of Distant 
| Lights,’’ by Messrs. C. C. Patterson and B. P. Dudding ; * Some 
| Points in the Use and Design of Refractometers,” by Dr. 

T. M. Lowry; ‘“‘Some Recent Advances in the Measurement 
of Light and Illumination,” by Messrs. J. S. Dow and V. H. 

Mackinney. Evening meeting at 8 p.m.:—** Models illustrating 
| Geometrical Optics,”’ by Professor 8. P. Thompson; ‘* On the 
| Measurement of Colour,” by Mr. A. C. Jolley and Mr. Bull ; 

‘“* Optical Pyrometry,” by Dr. J. A. Harker. 


Western 





MONDAY to THURSDAY, JUNE 24tx To 27TH. 


Tue InsTITUTION OF HEATING AND VENTILATING ENGINEERS. 
—Summer meeting at Southport. 


tors through an insulating coupling of a similar type to that | 


| used at the power station, but they are not provided with a slip- 
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INSULATED FOUNDATIONS 


ping member. The speed of the machines is kept constant 
y a regulator of a similar type to that employed at the power 
station, with the exception that in place of the piston valve 
being controlled by a solenoid it is controlled by the pressure 
supplied by the oil turbine. This pressure is balanced against a 
spring. Since the pressure given by the turbine varies with the 
square of the speed, a very sensitive speed governor is obtained. 
Any increase in the speed of the turbine produces an increased 
pressure, which acts on the piston valve which serves to convey 
the pressure to one or the other side of the gate which controls 
the position of the brushes. The motor regulator is provided 
with a supplementary spring, which prevents shunting in the 
same way as the springs on the generator regulators. The 


power station, panels of the same type being fitted ; the mains 
are carried to isolating switches, from which cables are laid 
to the starting switches on the machines, the only difference 
being that ammeters are not. required on the motors, and con- 
sequently are not fitted. The generators are connected to the 
main switchboard, from which the 3000-volt feeders are carried 
to the sub-station. The earthing switches are connected to 
the earth-plates in a similar way to those at Willesden. 


(To be continued.) 








SATURDAY, JUNE 29ra. 
Tue InstiITUTION OF LocoMOTIVE ENGINEERS.—Visit to the 
Locomotive Depét, Old Oak Common, Great Northern Railway 
3.30 p.m. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 





Business Steady. 

A LARGE and steady output continues to be made at 
the blast furnaces and mills and forges. There is a heavy con 
| sumption of material, largely on account of the engineering 
| trades, but also for general working up purposes in the various 

hardware industries. The railway carriage and wagon work~ 
| keep well engaged upon home and foreign orders, and they are 
| consuming considerable quantities of steel and of manufactured 
| iron. ical gi s are busy upon lathes, milling 
| machines, drilling machines and other shop tools, whilst demand 
| for electric plant and also for steam, gas and oil engines for 
machinery driving purposes has assumed large proportions. 
Hydraulic engineers report a good call for pumps for abroad 
particularly India and Egypt, for irrigation and drainage pur- 
poses, and also on home account for general water supply 
service. 
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Pig Iron Strong and Active. 

A good demand exists both for foundry and forge 
descriptions, and values are well maintained. In fact, prices 
are being kept at a high level somewhat longer than was anti- 
cipated. Some of the outside brands now show a tendency to 
ease off slightly, but coke is still very dear, and there has been 
no general and appreciable decline in pig iron. Northampton- 
shire sorts are somewhat easier, being quoted from 59s. to 60s., 
while Derbyshire-makes range from 6ls. to 62s. On the other 
hand, South Staffordshire common and part-mine, of which 
there is only little available for sale for early delivery, are very 
firm at about 57s. 6d. and 62s. respectively. Other classes of 
pig iron are quoted as follows :—Best all-mine forge, 90s.; 
foundry, 95s.; cold-blast, 120s.; North Staffordshire forge, 
62s. to 63s.; and best, 67s. to 68s. 


Full Employment in Manufactured Iron. 

Producers of gas strip are busy, and there has been 
no change in prices. Makers ask £7 15s. to £7 17s. 6d. They 
also quote hoop iron £8, and slit nail rods £8 10s. There is a 
fairly good demand for galvanised sheets, which are slightly 
more easy in price, ranging from £12 5s. to £12 10s., f.o.b. 
Liverpool. There is a good output being made of plain black 
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sheets, Which are quoted : —Singles, £7 jis. 6d.; doubles, 
£8 2s. 6d. to £8 5s.; and trebles, £8 12s. 6d. There has been 
some speculation as to the attitude of the marked bar houses 
in view of the recent considerable additions to the cost of pro- 
duction and the advances in unmarked bars. There has been 
no development during the week, however, nor is it likely that 
re-arrangement of the standard will take place during 
nt quarter. If the influences which are now strengthen- 
market remain in force, it is possible that the basis 
price for marked bars will be again raised at the next quarterly 
meeting a few weeks hence. Manufacturers will, however, 
want good evidence of the strength of the probable autumn 
trade before they commit themselves to another advance, 
for the standard has already been raised twice since the year 
ned, the present basis of £9 having been fixed so recently as 
18th. The Lancashire and North Staffordshire Bar- 
makers’ Association have formally notified an advance of 5s. 
per ton in “crown” bars, thus bringing them to £8, but this 
announcement was long overdue, and merely brings quotations 
to a level with business prices. The Earl of Dudley’s L.W.R.O. 
marked bars are quoted £9 12s, 6d.; the second grade bars of 
list’ houses, £8 5s.; and unmarked bars, £8 to £8 2s, 6d. 
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Steel Firms Busy. 

In the Staffordshire steel trade a large output is being 
made of structural descriptions, with good prospects. Makers 
of plates and sections are full of work, and some firms cannot 
wuarantee delivery before the end of September. Manufac- 
turers quote Bessemer sheet bars £6; Siemens sheet bars, 
6 2s. 6d.; angles, £7 10s. to £7 12s. 6d.; and joists, £7. Advices 
from Scotland state that some of the steel makers there have 
contracts sufficient to keep their rolling plants fully employed 
for twelve months from now. The prea for sectional material 
is not quite so strong as for plates, and one or two Scotch firms 
which are handicapped to some extent by a shortage of orders 
for angles are stated to have been permitted by the Associa- 
tion to sell at the prices current before the last advance of 5s. 
per ton was made. 


Coventry Tramways. 

Besides the £202,132, which is the amount of the 
arbitrator’s award to the Coventry Electric Tramways, Limited, 
for the sale of its undertaking to the Coventry Corporation, 
the latter has to pay taxed costs amounting to £6810 and 
stamp duty on conveyance £2021, and an additional £5000 
has to be provided for purchase of stock and for working capital. 
The Corporation intends to raise a loan to cover the outlay. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday 


The Manchester Association of Engineers. 

Arrangements have been made for the members of 
the above Society to visit Rugby on Wednesday, June 26th, 
with the object of inspecting the works of the British Thomson- 
Houston Company, Limited. The quarterly meeting of the 
\ssociation will be held at headquarters on the 22nd inst. 


The Engineering Trades. 

With two important exceptions the local engineering 
trades are extremely well employed The exceptions referred 
to are the textile machinists and the steam engine and boiler 
makers. Although the reason given for the stagnation in the 
engine building section is the stoppage of mill building, it reflects 
somewhat on the enterprise of Lancashire engineers that they 
should have to depend exclusively on the cotton industry for 
their livelihood. No fewer than four of the best known steam 
engine builders in Lancashire have within the past few months 
met with financial embarrassments. For years the trend of 
financial events in the textile building have pointed un- 
mistakably to a climax, and makers of engines, boilers and 
machinery have frequently been content to take payment for 
their work in shares in the mills which they have equipped. 
In other cases, orders for engines have been accepted from 
“men of straw,” with the result that they have never been 
delivered. It behoves many engineering firms in this district 
to set their house in order by providing wherever possible more 
than one outlet for their wares. 


Workshop Extension. 

The firm of Henry Wallwork and Co., Manchester, 
in consequence of the pressure of work in hand, is making con- 
siderable extensions of its premises. The foundry is being 
extended to the utmost limit of the ground space, and overhead 
the machine tool and gear cutting departments are being greatly 
enlarged, 


Barrow-IN-FuRNEss, Thursday. 
Hematites. 

The hematite pig iron trade of this district is very well 
employed, and from present appearances is likely so to remain 
for some time to come. ‘There is a good volume of business 
being done by makers, and it will very shortly be necessary 
to increase the output to meet urgent requirements. They are 
experiencing a much fuller demand for their make on the part 
of local steel makers, and so far as the Barrow Steel Company 
and the Workington Combine are concerned most of their output 
is being used at their own steel works hard by. At other works, 
such as Ulverston, Carnforth, Millom, and Cleator, who make 
for the open market, the books are well filled with orders. 
Jron has been taken from store in some cases, although in the 
case of warrant iron these stores are pretty tightly held. With 
this firmness in the trade prices are naturally firm, and makers 
are quoting 72s. 6d. to 73s. per ton net f.o.b. for parcels of mixed 
numbers of Bessemer iron. For special sorts of iron there is a 
good steady demand, and values run up to 76s per ton and 
beyond. Warrants are quoted by sellers at 71s. 6d. per ton net 
cash, with buyers offering 3d. less. 


Iron Ore. 

: The iron ore trade is well employed throughout the 
entire district, and more ore is being raised than has been the 
case for a considerable time. The ore is finding a good outlet 
at several places outside the district, good shipments being made 
from Cumberland and Furness ports to Scotland, most of the 
ore, however, going from Cumberland. Prices are firm, with 
good average sorts up to 18s. 6d., and the best ores from the 
Hodbarrow mine are at 26s, per ton net at mines. The importa- 
tions of Spanish ore remain steady, with an average of late of 
one cargo a week into the Barrow Docks for local use. This 
ore 1s quoted at 21s. Gd. per ton, delivered to West Coast works. 


Steel. 

_ . The steel trade is busily employed. There is a brisk- 
ness industrially that is in marked contrast to the hand-to- 
mouth kind of employment that was so noticeable for so long a 
period, At Barrow there is activity in rail and plate mills. 
lhe general demand for steel is steady, and prospects are good 
for its continuance. Rails are quoted at £6 2s. 6d. to £6 5s. 
per ton for heavy types, with light sections at £6 12s. 6d. to 
£7 2s. 6d., and heavy tram rails are at £7 per ton. Shipments 
are being made from Barrow to the Mersey for overseas carrying. 
Che demand for steel shipbuilding material is good on local as 
wellas general home account. Ship plates are at £7 17s. 6d. to £8 
per ton, and boiler plates run from £8 10s. to £8 12s. 6d. per ton, 








For small section steel there isa fair call, with tin bars at £5 10s., 
billets at £5 12s. 6d., and hoops at £7 15s. per ton. 


Shipbuilding and Engineering. 
These trades are busily employed. The turrets and 
guns for H.M.S. Australia being built on the Clyde are now 
being despatched from Barrow. 


Fuel. 

There is a good demand for coal, and steam sorts are 
at 12s. 6d. to 17s. per ton delivered. Coke is in full demand, 
but the supply is not all that could be desired. East Coast coke 
is at 23s. to 25s. and Welsh coke at 25s. per ton delivered to 
West Coast furnaces. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

EXCEPTIONAL activity continues in all branches of 
industry here. The only drawback is the scarcity and dearness 
of raw materials. Prices have a strong upward tendency, 
which is fully shared by finished materials. ‘Thus it is safe to 
say that steel makers are securing from £1 to £2 per ton advance 
on new business. Some portion of this is going, of course, 
in increased cost of materials, but new orders are being freely 
booked, and makers are better off for work than they have been 
for some years past. These conditions apply to all sections 
of the heavy trades. Overtime is pretty general, and every 
effort is being made to cope with the heavy influx of speci- 
fications. In many cases the arrears of work resulting from the 
coal strike are not yet cleared off. The dock strikes are affect- 
ing shipments of lighter steel products, which are mostly sent 
vid London, but as much as possible is being diverted to other 
ports. The general position is regarded as healthy. 


The Coal Trade. 

Coal prices remain very firm, and it is reported that a 
number of contracts for steam fuel have been renewed for six 
months from July Ist at advances of 2s. 6d. per ton. On the 
whole, however, business is being postponed, as there is a good 
tonnage yet to be delivered against old contracts, and the 
general renewal of contracts will probably be later this year 
than usual. In the meantime all the output is being readily 
absorbed for railway, industrial and shipping purposes ; most 
of the largest consumers buying “ spot lots ” in the open market 
to increase stocks or to cover current requirements. Best 
South Yorkshire hards are firm at 12s. per ton, with best Derby- 
shire sorts at lls., both pit prices. A heavy tonnage of gas 
coal is being moved. Contract renewals in this case too are 
quoted at 2s. 6d. advance on expiring rates. 


House Coal. 

House coal prices remain very steady at Is. per ton 
above contracts, which mostly expire during the current month. 
Merchants are taking full supplies against expiring contracts, 
and in some cases are calling for excess deliveries in order to 
increase floating stocks. The public demand is also on a larger 
scale, as it is generally expected that prices will be advanced 
on July Ist to the same level as those quoted for contract re- 
newals, viz., 1s. 6d. per ton above current open market prices. 


Slacks and Coke. 

Owing to the heavy consumption of small coals, the 
market for slacks is very firm indeed. Collieries have no 
stocks on hand. Best washed smalls are 7s. to 7s. 6d. per ton 
at the pits. Owing to the general scarcity, some collieries 
are obliged to obtain outside supplies of coking smalls to keep 
their ovens going. There is a heavy demand for blast furnace 
coke, which is scarce at 16s. per ton at the ovens for best washed 
beehive softs. 


Iron and Steel Prices. 

Pig iron is still scarce, although an increasing tonnage 
is being turned out in Lincolnshire, Derbyshire, and locally. 
The finished iron industry is so active that the output of forge 
iron is much below demand. Makers have put on another Is. 
per ton, making 62s. 6d. to 63s. for foundry, 61s. for forge, and 
64s. for basic, all per ton net delivered Sheffield or Rotherham. 
Makers have very little to sell, and are indifferent as to forward 
business. 
firm. There is not much actual new business, but the require- 
ments of local users are on an unprecedentedly large scale. 


For East Coast mixed numbers, 78s. net is asked for deliveries | 


this year. The scarcity of billets is as marked as ever, makers 
being unable to produce much beyond specifications against 
old contracts, but for this margin they can get almost any 
price. Sales have been effected at an advance of 35s. per ton 
on the prices earlier in the year. Bessemer qualities are at £8 
and Siemens £8 10s., with basic sorts £6 to £6 10s. 


Bayonet Manufacture. 

The two local firms making bayonets are much con- 
cerned at the absence of the renewal of contracts for the War- 
office this year, and Lord Haldane, who had been appealed to 
in the matter, has replied stating that it was understood that 
the order for the financial year 1911-12 would be the last. 
He expressed the hope that as trade was very brisk in Sheffield 
the workmen would find no difficulty in obtaining further work. 
Local manufacturers are not wholly dependent upon British 
Government orders, but it is hoped that Lord Haldane’s letter 
does not mean that no further orders at all will be placed with 
the trade. 


Lighter Steel Trades. 

All kinds of steel products, tools and engineers’ re- 
quisites are in great demand, both on home and export account. 
The activity in the manufacture of files and various tools, 
castings and forgings reflects the busier condition of shipbuilders 
and engineering trades, including that concerned with the 
manufacture of motor cars. Crucible steel makers can readily 
sell all they produce. The export trade is good ; good orders 
for cutlery coming to hand from the Colonies. There is a heavy 
export of machine knives for agricultural use abroad, and other 
implements and tools are in steady request. 





NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Pig Iron. 

ON the whole there has not been much life in the market 
for Cleveland pig iron this week, and both consumers and specu- 
lators have exhibited little disposition to operate ; indeed, it 
is a long time since the business on the warrant market was so 
slow. Fluctuations have been within narrow limits; in fact, 
for the last six weeks Cleveland warrants have moved in the 
neighbourhood of 54s. per ton—they have not been below 
53s. 3d. nor above 54s. 2d. cash buyers, and this with the small 
turn-over has made the time a poor one for speculators. Among 
regular traders there is a very sanguine feeling, and producers 
are keeping their prices up well; they have their order-books 
well filled with contracts, and thus are not under the necessity 
of pressing iron on the market for sale, and they are in no hurry 





The hematite pig iron market is unchanged and | 


to sell for forward delivery when the situation is so much dis- 
turbed by labour troubles. These are outside the iron and steel 
trades, but they have a detrimental influence on the business. 
It was with considerable satisfaction therefore that the trade 
heard of the ill-suecess of the London executive of the dockers’ 
union to bring about a national strike of transport workers. 
That would have had the effect of stopping the export of iron 
and steel, and already this year the shipping trade has suffered 
keenly through labour disputes interfering with deliveries ; 
indeed, ironmasters have not long got their furnaces back into 
working order after the miners’ national strike The number 
of blast furnaces at work this week is 81 in the North-East of 
England, against 78 just before the commencement of the 
miners’ strike in March, and there is reason to believe that the 
increased production is not in excess of requirements, for the 
stocks are still declining The most noticeable feature just now 
in the pig iron trade is the great difficulty that is experienced 
in getting supplies of the lower qualities of Cleveland pig iron. 
Consumers must get what they want of these from the makers, 
for there is scarcely any to be found in the public stores at pre- 
sent, and some firms are realising as much for No. 4 foundry 
as they are getting for No. 3, a rather unusual circumstance. 
On Tuesday No. 3 Cleveland pig iron for current month’s 
delivery was being quoted at 54s 6d. per ton, while No. 1 was 
at 59s. 6d., Nos. 4 foundry and 4 forge at 54s., and mottled and 
white at 53s. 9d., but supplies could be got on Wednesday from 
second hands at 3d. per ton less. For autumn delivery there is 
a premium of 6d. on June delivery quotations, and the outlook 
altogether may be accounted very encouraging. 


Hematite Pig Iron. 

The improvement in East Coast hematite pig iron is well 
maintained, and the increase in production has not weakened 
prices, for even yet the supply is hardly equal to the demand, 
and the prospects are that the latter will not for months to come 
be short of what it is at present. Makers of hematite can hold 
their own in the matter of prices better than those producing 
ordinary Cleveland pig iron, because they have not any warrants 
against which to compete, and the operations of speculators thus 
do not trouble them. Not only is the demand brisk on home 
account, but it has been large on export account, particularly 
for Russia and Italy. The very satisfactory prospects of the 
steel trade for the remainder of this year and also for 1913 lead 
to the expectation that the hematite iron trade will continue 
prosperous, and the increase of the output there is no doubt 
justified by the excellent prospects... This week there have been 
some sales of small lots of mixed numbers for immediate delivery 
at 71s. 6d. per ton, but the general quotation for June delivery 
has been 72s. at which business has been regularly done, that 
representing a rise of 6s. per ton on the price ruling three months 
ago, when the miners’ national strike commenced, but Cleve- 
land pig iron over the same period has risen only 4s. 6d., and that 
with frequent ‘set backs,” whereas hematite iron has gone 
steadily up. For next quarter’s delivery 72s. 6d. per ton has 
become the general price. 


Iron-making Materials. 

A considerable number of coke ovens which were laid 
off by the miners’ strike have this month been set to work again, 
and a substantial increase in the production of this kind oi fuel 
must be reported, but it is evidently not in excess of require- 
ments, for some of the consumers complain of the difficulty of 
securing adequate supplies, and this partial scarcity enables the 
coke manufacturers to keep their prices at relatively higher 
figures than are obtainable for Cleveland pig iron. Ironmasters 
affirm that with No. 3 Cleveland pig iron at 54s. 6d. the price of 
furnace coke delivered at Middlesbrough should be no more than 
18s. per ton, but the general price for average qualities this week 
has been advanced to 19s. 6d., and there have been sales at 20s. 
Not many buyers have been able to obtain supplies at 19s. per 
ton, which was last week’s general price. The business of 
making coke has lately become more profitable, for coking ccal 
is now very cheap, seeing that it is obtainable at 10s. 6d. per ton 
for ordinary and 10s. for small. Prior to the late strike only 17s. 
could be generally got for furnace coke, while the price of coking 
coal was considerably higher than it is at present ; indeed, it paid 
the coalowner better to sell his coking coal for export than to 
have it converted into coke. For Rubio ore the price delivered 
at wharf on the Tees is nominally 21s. 6d. per ton, no actual busi- 
ness being reported. Consumers think it as well to hold off, as 
they have large quantities of ore in stock and plenty of contracts 
arranged for more. For 1913 delivery merchants are quoting 
22s. 6d. perton. Swedish iron ore ranges from 21s. 6d. to 25s. tid. 
delivered at North-East Coast ports, and according to quality. 
Considerable quantities of manganese ore are being imported 


| into the Tees for the use of those ironmasters who have.furnaces 
| producing ferro-manganese. 





Manufactured Iron and Steel. 

More activity at the steel works has never before been 
reported than is noticeable at the present time, and if makers were 
in a position to accept them there is no lack of orders which they 
could secure. Most of them are not fully abreast of the con- 
tracts they have on their books. and without doubt consumers 
are keener to buy than producers are to sell. Iron ship rivets 
have this week been further advanced to £8 15s., less 24 per cent., 
and some business has been reported at £9. All the advances 
made last week are fully maintained. Common iron bars are 
at £8, best iron bars at £8 7s. 6d., best best iron bars at £8 l5s., 
basic steel bars at £7 15s., Siemens steel bars at £8 5s., steel hoops 
at £7 15s., steel strip at £7 12s. 6d., steel joists at £6 17s. 6d., 
all less 24 per cent. f.o.t. Steel ship plates are realising £7 15s., 
iron ship plates £7 5s., steel ship angles £7 7s. 6d., and iron ship 
angles £8, all less 24 per cent. and delivered at any East Coast 
shipyard. Galvanised and corrugated steel sheets are at £12 5s. 
for 24 gauge, less 4 per cent. f.o.b. For heavy steel rails the 
prices range from £6 5s. to £6 10s.; cast iron railway chairs 
are at £3 17s. 6d., and steel railway sleepers’ at £7, all net f.o.b. 


Shipbuilding. 

For new steamers there are more orders on offer than 
shipbuilders can undertake, and the higher prices that are now 
quoted, coupled with the disadvantage that they will have to 
wait a long time for any tonnage that is now contracted for, 
rather check the shipowners. Shipbuilders naturally must 
advance their quotations, for the cost of building has gone up 
strongly, both materials and labour being dearer. Plates 
and angles are £1 per ton dearer than they were, and brass and 
copper are rising quickly in value ; in fact, copper tubes were 
advanced twice in a week. Solid drawn and brazed copper 
tubes are now 114d. per lb., solid drawn brass boiler tubes 
9%d., and brazed brass tubes 103d. Then the shortage of 
labour is a drawback, this being most noticeable in the case of 
the riveters, and that rather hampers work at the shipyards. 
On Wednesday there was a conference at Newcastle of repre- 
sentatives of the Boilermakers’ Society from all parts of the 
country to discuss the question of an application for an advance 
of 4 per cent. on riveters’ piece rates in districts where the 
present proportion of wages of holders-up is less than 103d. 
to the riveters’ Is. It is expected that the application will be 
made at an early conference between the employers and the ship- 
yard representatives. Ship repairing, which has been extremely 
busy, is now somewhat quiet. Smith’s Dock Company, Middles- 
brough, has placed with Sir John Aird and Co. a contract for 
the construction at Southbank of two dry docks, 525ft. and 400ft. 
long respectively, each with a width at the entrance of 72ft. 
A new deep-water quay for vessels of any size or length to lie 
alongside while undergoing repairs is also to be constructed, 
as well as a fitting-out basin, 400ft. long by 200ft. wide, and 
provided on three sides with quays. 
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Engineering. 
R. and W Hawthorn, Leslie and Co. are to construct 
the propelling machinery for one of the two City class-of cruisers 
to be built in Government dockyards. 


The Coal Trade. 

The coal trade has been somewhat quiet this week, 
chiefly because of the difficulty of securing an adequate number 
of steamers to deliver the coal, but it is expected that this will 
disappear soon. Bunker coals have been in much better supply 
than demand, and prices have declined to figures that are below 
anything reported this year—1l0s. 3d- to 10s. 9d. f.o.b. Tyne 
Dock for Durham unscreened, and 9s. 6d. f.o.b. Blyth for North- 
umberland bunkers. Best Durham gas coals are at 13s. 6d. 
f.o.b., and best steam at 12s. 6d. Foundry coke is at 22s., 
furnace coke at 19s. 6d., and gas coke at 18s. 6d. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Warrants Quiet, but Fairly Steady. 

AN improvement which took place in pig iron warrants 
towards the end of last week continued this week. There is 
reason to believe that but for the labour troubles on the Thames 
and elsewhere the market would have been more active, but 
there have been apprehensions that shipment business might be 
impeded, and as a matter of fact this has not been so satis- 
factory this week. As far as Scotch business is concerned the 
outlook has improved to some extent by the result of the Board 
of Trade’s intervention in the dispute in the light castings 
department of the Scotch foundry trades. The lock-out notices 
have been withdrawn and work is to be resumed in the foundries 
without delay. This decision had a very good effect on the pig 
iron market, which had further support from the continued 
decrease in stocks and strong advices regarding the iron and 
steel trades of the Continent. Since last report business has 
heen done in Cleveland warrants from 53s. 6}d. to 54s. ld. cash, 
53s. 94d. to 54s. 44d. one month, and 54s. 8d. to 54s. 9d. three 
months. Business has been largely for delivery a month hence. 


The Scotch Iron Trade. 

There is a large amount of iron going into consumption, 
and inquiries in the last few days are reported to be on a fairly 
liberal scale. Seven additional furnaces have been put in blast 
in Scotland, four of these being placed on ordinary and three on 
hematite iron. There are now forty-four furnaces producing 
hematite, thirty-one ordinary and special brands, and three 
basic iron, the total of seventy-eight thus in operation in Scot- 
land comparing with eighty-three at this time last year. Owing 
to the general activity in the iron and steel manufacture prices 
of Scotch pig iron are firm. Govan and Monkland are quoted 
f.a.s. at Glasgow, Nos. 1, 63s. 6d.; Nos. 3, 62s. 6d.; Carnbroe, 
No. 1, 67s. 6d.; No. 3, 63s. 6d.; Clyde and Calder, No. 1, 71s. ; 
No. 3, 66s.; Summerlee, No. 1, 71s.; No. 3, 66s. 6d.; Gartsherrie, 
No. 1, 71s. 6d.; No. 3, 66s. 6d.; Langloan, No. 1, 72s. ; No. 3, 
67s.; Coltness, No. 1, 86s. 6d.; No. 3, 66s. 6d.; Eglinton, at 
Ardrossan or Troon, No. 1, 63s. 6d.; No. 3, 62s. 6d.; Glengar- 
nock, at Ardrossan, No. 1, 71s.; No. 3, 66s.; Dalmellington, at 
Ayr, No. 1, 64s. 6d.; No. 3, 62s. 6d.; Shotts, at Leith, No. 1, 71s.; 
No. 3, 66s.; Carron, at Grangemouth, No. 3, 67s. per ton. 


The Hematite Trade. 
A quantity of Cumberland hematite warrants was sold 
on Glasgow Exchange this week at 71s. cash, delivery f.o.b. 
Cumberland ports. The quotation of Seotch hematite pig iron 
is 75s. for delivery on trucks at West of Scotland steel works. 


Settlement of Ironfoundry Dispute. 

The light castings department of the Scotch foundry 
trade was brought to standstill in the Midland districts and also 
to some extent in Glasgow by a lock-out of about 4000 workmen, 
which took place rather more than a week ago. The men at 
Carron Works had been out on strike for some time owing to cer- 
tain alleged grievances. The employers, backed by the Masters’ 
Association, desired the men to return to work prior to their 
complaints being considered, but as they refused to do so and 
the men’s society having declined to order their return, a general 
lock-out was resorted to by the associated employers. The 
dispute was taken in hand hy a representative of the Board of 
Trade, who had a conference this week in Glasgow with repre- 
sentatives of employers and workmen, with the result that the 
lock-out notices have been withdrawn, and the men are returning 
to work. The trade in light castings has been improving, so 
that the employers are pleased at the settlement, and the work- 
men generally are not less so, because of the near approach of 
their annual holidays. 


Finished Iron and Steel. 

The malleable ironworks of the West of Scotland 
have full employment ; indeed, they seem to be in a better 
position in this respect than fora long time past. Prices were 
raised a few days ago 7s 6d. per ton, bringing up the basis 
rate to £7 15s. for crown bars, less the usual discounts ; but 
quotations are still considerably below those of certain English 
centres. Some authorities have been urging that prices ought 
to be still further advanced ; but others think that if this were 
done immediately, it might give an inlet to foreign competition. 
Belgian iron has been advanced very materially of late, but it is 
still about 25s. per ton below the Scotch price. At the same 
time, both home and continental makers are so busy that they 
are not much inclined to embark on a great amount of com- 
petitive business. There is an all-round good home demand 
for iron products, and the foreign inquiry is, at the same time, 
not unimportant. The steel trade is very busy, and it is stated 
that in some instances deliveries are greatly in arrears. For 
ship and boiler steel particularly the call for delivery is pressing, 
and makers are doing their utmost to cope with the demand. 
Prices of steel are very firm on the basis of £7 17s. 6d. for ship 
plates, less usual discounts. David Colville and Sons, of Glas- 
gow and Motherwell, advise that prices of Siemens steel are, for 
plates of marine boiler quality, £9 2s. 6d.; land boiler quality, 
£8 17s. 6d.; bars of boiler quality, £9; ship quality, £8 10s.; 
and angles, £7 10s. They also quote manufactured iron bars, 
£7 15s.; best, £8 2s. 6d.; best horseshoe quality, £8 5s.; angle 
iron, £7 15s,.; best, £8 2s. 6d.; best best, £8 10s.; and extra best, 
£8 17s. 6d., all subject to 5 per cent. discount for delivery in 
the Clyde district 


The Coal Trade. 

The award of the Scottish District Wages Board under 
the Miners’ Minimum Wage Act has given general satisfaction 
to the men. It is based on a rate of 5s. 10d. per day to coal 
miners, the other principal underground workers’ rates also 
being fixed for all grades of labour, including that of boys 
The colliery owners have protested against the rates as too high, 
and relatively much higher than those fixed in other parts of 
the United Kingdom. They also point out that they must entail 
heavy extra costs, and make it very difficult for the industry 
to compete in foreign markets In the early part of the week 
fears were entertained that a general strike of dockers and sailors 
might put a stop to shipment business in coal. At the time of 
writing the feeling is more hopeful, there being indications that 
a national strike may prove impracticable. Business has, 


accordingly, been proceeding pretty freely, and the tone of the 
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market is if anything rather better than it was a week ago, vanising, 30 g., £9 5s.; finished black plates, £11 5s.; galvanised 
with prices generally steady. sheets, 24 g., £12 5s. to £12 10s.; block tin, £207 cash and 
£196 10s. three months. 











WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 





| CATALOGUES. 


Fixing the Minimum Wage. | THe British THomson-Houston Company, Rugby. —This 
THE district board for the coal trade of South Wales | company has sent us a list giving the size and other data 1 lating 
and Monmouthshire continued its sitting at the Engineers’ | to all the Curtis steam turbines which this firm has buil: up to 
Institute, Cardiff, on Saturday, when there was a good attend- | April. 30th, 1912. The total output supplied to British juni. 
ance, Lord St. Aldwyn presiding. The discussion was continued | cipalities expressed in kilowatts is 64,730; to tramwaysand 
on the question of the minimum wage. The men’s representa- | power companies, 49,480; to railway companies, 6350; to 
tives had practically concluded their case on Friday, when the | collieries, 28,820; to the Government, 782 kilowatts ; a 
aim was to show that 8s. a day was not an excessive figure. | various industrial applications, 24,411. The export 
Further evidence was given with regard to the wages earned by | for Curtis turbines for all purposes amounts to 54,036 kilo, atts, 
colliers who demand a minimum wage of 8s. based on a wage of | giving a grand total of 228,609 kilowatts. 
5s. 4d. plus a minimum percentage of 50s. above the standard. | = y yy) Wyupzzams AND Co., Brooklyn, New York, U.S.A. 


T , 23 H i 6 3 ay" TAS OT zs , = 
Che owners in their evidence sought to show that there was creat | 4) extensive and interesting catalogue sent to us by this com. 


ee ——— eee = Sea ese es uta hic sty “S| pany deals with drop forgings. The catalogue deals with 
. 4 2 “ rkKers > > Tes ned . F . . 

The uted to the different ee ie ie wei Tae sates are *- | numerous different kinds of spanners of various sizes; also 

1e witnesses were cross-examined by the workmen's representa- | Safety lathe dogs, milling machine dogs, clamp lathe dogs 


cant gee Phd liffor to 5 wondleae a ——— aa _ due va drop forged clamps, caliper gauges, crank handles, too! post 
a. die the aa — sapere x pea er h sega tisede cn: kit es ano | Ralics tines aitiien, aoe bitte, onivla, enliven tries hohe 
ROP AEEREOOOS SOU WON: hare FRCS Ware Mey WENO WOFEINE. 27 | wire rope sockets, yoke ends, parts for ammonia unions, 


. . * . hain 
the course of a discussion Lord St. Aldwyn made a very import pipe vices and wrenches, crank shafts, connecting-rods, \ 


Ves. 


ant statement in which he expressed his intention to expedite chain pipe tool racks, special drop forgings, electric wei ling 

the work of the Board. His lordship emphatically put it that pbes Encheaiic &o! OA ’ 

the case for the colliers would have to be finished at the end of | ; OE , 

next week. With this object in view the independent chairman Ricuarp Paper, Limited, Belvedere Works, Belvedere, \\ent, 
—Some literature to hand from this firm has reference to a 


ruled that a great deal of the evidence which was intended to be | ( x L 
given was unnecessary, and he excluded the evidence which it | new portable electric safety lamp. The lamps describe! are 
had been arranged should be given from various places, includ- | Known as the Pape safety lamps, and are designed for us« 
ing Glamorgan and Ocean collieries and other concerns, and | the Fors accumulators. Four sizes of the lamps are standar| ised, 
evidence was then given from the Western district. The | two being with circular cases for 2-volt batteries, and two 
chairman, in closing the meeting, outlined the course which it | Square cases for 4-volt batteries. The lanterns of the 
was proposed to follow. He was limited to the 27th of June, and | Sizes have circular glasses and are rated to give | candle-) ower 
his award would have to be given by the end of the month. | for twelve hours and 3 candle-power for twelve hours re-pe 
His lordship proposed, however, that the giving of evidence | tively. The 4-volt sizes give 3 candle-power for twelve |i vurs 
should be concluded by the 23rd, and that the Board would sit | and 6 candle-power for twelve hours respectively, and are fitted 
on Tuesday, Friday and Saturday of this week and Monday, | with bull’s-eye lenses and reflectors for projecting a powerful 
Tuesday, Friday, and Saturday of next week. On the last two | beam of light. 
days the Board would meet in London. During Monday’s pro-| W. H. Wiiicox anp Co., Limited, 
ceedings Mr. Stanton raised the point as to the payment for|s§.—— Pamphlet descriptive of the ‘ Willeox-Penbert)y 
explosives. He stated that there were cases where men had | cellar drainer. This appliance is a water-pressure ejector 
to pay as much as 15s. for explosives, and it was marked down as | automatically operated by a float-controlled valve. [1 is 
stores on the pay sheet. Lord St. Aldwyn promised to consider | claimed to be particularly adapted for use in pits, sumps, cellars, 
the point and the meeting separated. | tanks, settling basins, or, in brief, in any situation where it is 
desired to prevent water or other liquid from rising above 
Last Week’s Coal Trade. a certain level. The construction of the drainer is such that it 
During the past week the steam coal trade remained | works for longer periods and less often rather than for shorter 
very unsatisfactory; the tonnage arrivals were few and on periods and more frequently. It and its connecting pipes 
account of the lack of ready steamers and poor clearance by | remain primed at the end of each discharge. It seems to be 
colliery owners to clear wagons, pit stoppages became frequent. | & Compact and handy device. 
It followed that large coal became weaker and cargo smalls KerRMopE’s LimrreD, 62, Wall-street, Liverpool.—‘* Kermod 
scarce. For later delivery colliery owners made strenuous | Liquid Fuel Systems” is the title of an admirably got up 
efforts to stop weakening signs, believing that the Black Sea | catalogue sent to us by this firm. It contains numerous illus 
blockage would tide over and be followed by more movement | trations. The Kermode system, we are informed, 
on the Thames. Midweek: Colliery output attained a high level | he used in connection with steam boilers of every type and size, 
and colliers worked well. It was announced that the Russian | core drying, brass melting and melting of various metals, 
navy authorities had placed orders for about 40,000 tons of forging, welding and annealing furnaces, ore reducing, tea 
Admiralties, large double screened, at about 18s. Washed smalls | drying, cloth-singeing machines, refuse destructors, electri: 
in strong demand. Monmouthshire quiet and weak. House | power stations using coal with oil fuel as an auxiliary to meet 
coal quiet. Pitwood sluggish. Washed smalls in heavy demand. | g sudden demand for extra power, glass-melting furnaces, art 
Cardiff, June 11th: Business of a quiet character. The tonnage pottery kilns, steam fire engines, steam launches, steam motor 
question was regarded as troubling, and the national, struggle wagons, merchant steamers of every kind, and for numerou 
not without disturbing symptoms, but the principal difficulty with | other purposes where dry heat, cleanliness and exact tempera- 
merchants was the stoppage of so many collieries through heavy | tyres are necessarv. ‘ 
accumulation of stocks. Some inquiries are to hand from : 
Belgium, the result of stoppages in that country. Best coal is firm a oar len cat: 
at 17s. 3d. to 17s. 9d. Latest: Best Admiralty large, 17s. 3d. to aera are 


17s. 9d.; best seconds, 16s. 6d. to 17s.; seconds, 16s. to 16s. 6d.; 
PERSONAL AND BUSINESS ANNOUNCEMENTS. 


23, Southwark-street, 


can 


ordinaries, 15s. 3d. to 15s. 9d.; best drys, 17s. to 17s. 6d.; 
ordinary drys, 14s. 9d. to 15s. 3d.; best bunker smalls, 9s. 9d. 
to 10s.; best ordinaries, 9s. 3d. to 9s. 6d.; cargo smalls, 8s. 6d. 
to 9s.; inferiors, 7s. 6d. to 8s.; washed smalls, 10s. 6d. to I1s.; 
best Monmouthshire, 15s. 6d. to 15s. 9d.; ordinary Western 
Valleys, 15s. to 15s. 3d.; best Eastern Valleys, 14s. 3d. to 14s. 9d.; 
seconds, 13s. 9d. to 14s. 3d. Bituminous: Best households, 
19s. to 20s.; good households, 17s. 6d. to 18s. 6d.; No. 3 Rhondda 
large, 16s. to 17s.; small, 12s. to 12s. 6d.; No. 2 Rhondda, large, 
12s. 6d. to 13s.; through, 10s. 9d. to Ils. 3d.; No. 2 smalls, 
8s. 6d. to 9s. 6d.; patent fuel, 18s. to 18s. 6d. Cokes: Special 
foundry, 27s. to 29s.; good foundry, 22s. to 25s.; furnace, 18s. 
to 21s. Pitwood, 19s. 9d. to 20s, 3d. 


Fyre, WILSON AND Co., 145, Bath-street, Glasgow, inform 
us that they are removing to larger premises at 155a, St. Vincent- 
street, Glaszow. 

WE are informed that Mechan and Sons, Limited, of Glasgow, 
have now added a department to their works for the manutac- 
ture of conveying machinery of all types. 

Mr. Puivie 8S. Doxerty informs us that he has severed hi 
connection with the Worthington Pump Company, Limited, 

| and has started business as an engineer and agent on his ow: 
account at 25, Victoria-street, Westminster, London, 8.W. 

PouLtTons AND Timmis, Limited, of Reading, inform us that 
their business of boiler setting engineers will be amalgamated 
and continued in conjunction with the business of gas eng: 


Disturbing influence felt in trade owing to transport workers’ | R©®TS and gas retort setters, carried on by Messrs. Timmis and 
strike. Latest :—Best Newport black vein, large, 15s. 3d. Co., at Stourbridge. The jitle of the new company will bx 
to 15s. 6d.; Western, 14s. 9d. to 15s.; Eastern, 14s. to 14s. 6d.; | Poultons and Timmis, Limited. Mr. William Poulton and Mr. 
other sorts, 13s. 6d. to 14s.; best smalls, 9s. to 9s. 6d.; seconds, |G: H. Timmis, under whose control the above businesses hav: 
8s. to 9s.; inferiors, 7s. 6d. to 8s. Bituminous: best house, 
18s. to 18s. 6d.; seconds, 16s. fid. to 17s. 6d. Patent fuel, 
18s. to 19s. Pitwood, 19s. 6d. to 20s. 


Newport (Mon.). 
Tonnage slow in coming to hand; supplies of large 
excessive ; conditions remaining in favour of buyers. Latest : 


boiler setting department, and Mr. W. D. Jones manager fo 
gas retort setting. 


Swansea. 

Anthracite coal market quiet ; 
much alteration. Peas and beans very firm. No brisk demand 
for steam. Latest :—Best malting, large, 23s. to 25s. net; 
seconds, 20s. to 22s.; big vein, 15s. 6d. to 17s., less 24; red 
vein, large, 12s. to 13s. 6d., less 24; machine-made cobbles, 
22s. to 24s. net: Paris nuts, 24s. to 26s. net; French nuts, 

>), 


falling off without 


ASSOCIATION FOR THE ‘INTERNATIONAL INTERCHANGE 0} 
STupENTs.—-A conference has been arranged by the Association 
for the International Interchange of Students, and will be 
Bee as aE RE a OK ks see ap held on June 28th and 29th at Caxton Hall. The object of thi 
sn 2 aes oe 2a A agi cee 4 * <<": | conference is to enable the Committee of the Association to 
to 23s. net ; machine-made large peas, 14x. to 15s. net ; rubbly | jay before a large and representative international body an 
culm, 8s. ad. to 9s., less 24; duff, 3s. 6d. to 4s, net ; steam coal, account of the work which has been accomplished along prac 
best large. 19s. to 20s., less 24; seconds, I4s. 6d. to 15s, fd. | tical educational lines. The conference will be attended by 
less 23; bunkers, 10s. to 13s., less 2}; small; 93. to 11s, od., | representatives of colonial, American and British Universitie 
less #5. Bituminous : No. 3 Rhondda, large, 18s. =. 19s., | and University Colleges, the High Commissioners and Agent- 
less 2}; through, 16s. to 16s. 6d., less 24; small, Gn. 6d. to | General, the headmasters of the principal public schools, th: 
11s. 6d., less 24. Patent fuel, 17s. 6d. to 18s. 6d., less 24. | principals of several women’s colleges, representatives of im 
| portant technical institutions and Chambers of Commerce. 
and others interested in the movement. Several well-known 
business men will also be present. 





Iron and Steel. 

Dowlais did good work last week in all departments. 
The blast furnaces and the Bessemer and Siemens furnaces 
produced their usual quantity. The Goat Mill was engaged 
on tin bars, sleepers, rails and blooms, and the Big Mill active 
with tonnage material for underground work as well as bank 
work, including sole-plates, fish-plates, &c. Latest prices, 
iron and steel :—Hematite pig, mixed numbers, 7lIs. cash, 
71s. three months ; Middlesbrough, 54s. cash, 54s. three months ; 


A New Type LarGe STEAM CoLiieR —There is building by 
the Blyth Shipbuilding and Dry Docks Company, a vessel de- 
signed upon the arch principle of ship construction, patented by 
Mr Maxwell Ballard, some details of which system appeared in 
the April 21st, 1911, issue of THE ENGINEER. This vessel, 
to be launched on Tuesday next, June 18th, will be 279ft. by 
40ft. 1}in., with a draught of about 18ft. 3in., and have a height 


rag oy —_ te —, oe a hematite, of deck above water of about 7ft. The deadweight capacity 
er we I'b — a ie + * gg ss 78s. 6d. | will be 3100 tons, and the service speed 12 knots. She will 
ct.) Steel bars: Siemens, £5 lds. to £5 17s. bd.; Bessemer, | he built to be the fastest collier in the North Sea, and to fulfil 





£5 12s. 6d. to £5 15s.; Rubio ore, 20s. 6d. to 21s. Other quota- 
tions :—Lead: English, £18 2s. 6d. per ton ; Spanish, £17 8s. 9d. | 
per ton. Spelter, £25 15s. per ton. Silver, 284d. per oz. | 
Copper, £78 8s. 9d. cash, £79 three months. 


all Admiralty requirements for coaling the fleet at sea. There 
will be eight quick-working winches and special gear arrange- 
ments, electric lighting and signalling, and a heavy specification 
| This vessel, built according to Lloyds 100 Al class, is intended 
| to be absolutely self-trimming, and will have the deepest and 
Tin-plate. clearest holds and hatchways of any vessel of the size yet con- 

Latest :—Market quiet; merchants offering second- | structed. The saving of first cost to the owners—W. A Souter 
hand parcels at lower prices. Manufacturers, in view of the con- | and Co.—the Sheaf Steam Shipping Company, Limited, of 
tinued increase of costs, are not in a position to accept lower | Newcastle-upon-Tyne, is stated to have been no less than 
prices. Steel continues in good demand, and the present price is | 11 per cent. upon the hull, while there will be secured 150 tons 
likely to rule for the rest of the year. Ordinary plates, 14s. 74d. | more deadweight capacity than is obtainable in an ordinary 








to 14s. 9d.; C.A. roofing sheets, 30 g., £9 5s.; big sheets for gal- | type vessel of similar dimensions, 





been conducted for many years, will be on the board of directors. 
and Mr. Francis Poulton has been retained as manager of the 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

Aut the iron and steel-producing establishments are 
oaved to their fullest capacity, and the terms of delivery 
on ge rer and longer. At a meeting of the Siegerland Iron 
al ri convention on June 3rd the output of iron ore in March 
of this year was stated to have been 184,044 t., deliveries being 
j hile in April 179,039 t. were produced and 199,940 t. 
delivered. A strong demand is reported to continue from the 
blast furnace works, and stocks will further decrease. Accounts 

the Luxemburg iron-producing districts state that an 
tionally good activity prevails in all the various branches, 
juilding department being particularly well occupied, while 
the enlargement of some of the principal ironworks has brought 
additional orders to the manufacturing departments. The 
of pig iron is sold till the end of the year, basic remaining 


180,955 t., W 


from 
eXce} 
the | 


tpul Ns rs rt 
i T.pecially strong demand. Belgium is a most satisfactory 
customer, and foundry pig is chiefly influenced by the rising 
requirement from that country; quotations consequently 


have been advanced. For foundry pig, No. 3,M.56 to M.58 p.t. 
is at present quoted ; forge pig, M.50 to M.51 p.t., free Luxem- 
burg. Until now the output of pig iron has not been increased, 
and the consumption of iron ore is rather limited, prices remain- 
ing the same as during previous weeks. 


The Steel Convention. 

In April of this year deliveries of the Steel Convention 
were 595,914 t., as compared with 606,346 t. in March of this 
and 496,704t. in April, 1911. Of the above-named 
quantity 254,581 t. were bars, as compared with 346,105 t. | 
in March of this year and 288,461 t. in April, 1911; wire rods, | 
71,082 t., as compared with 73,397 t. in March of this year and 
67,356 t. in April last year ; plates, 110,068 t. as compared with 
104,996 t. in March and 86,514 t. in April last year; pipes, 
18,103 t., as compared with 20,248 t. in March and 12,958 t. 
in April last year ; castings, 42,080 t., as compared with 61,600 t. | 
in March and 41,415 t. in April, 1911. { 





yeal 


The Coal Market in Germany. 
Engine fuel has met with a most vigorous demand at | 
exceedingly firm prices, deliveries increasing from week to week. | 


Austria-Hungary. 

A most satisfactory condition is stated to have pre- 
vailed in the iron and allied industries last week ; output in 
raw iron was considerably behind requirements, and so supplies 
have come in from abroad. On the 29th of last month a general 
meeting of the United Austrian Ironworks took place for the 
purpose of regulating prices, and an advance of 1 crown per 
100 kilos. for bars was resolved upon, both for dealers and | 
consumers. Quotations for heavy plates, girders, and light 
section rails remain the same as before. The market for coal 
is very firm; engine fuel is in strong request, while house coal 
is decidedly quiet. The rise in prices announced before has now 
become general, 


Iron and Steel in Belgium. 

There has been no marked improvement in the iron 
and allied industries during the past week, the rising tone 
reported for some time faving now settled down to a steady, | 
but very healthy, trade, with prices all tending in an upward | 
direction. Bars will come up to £6 p.t. before long, for £5 18s. | 
f.o.b. Antwerp is already generally quoted. Plates were sold | 
at £6 13s. to £6 15s. f.0.b. Antwerp, and £7 is generally expected | 
to be realised before the next quarter begins. Inland consumers | 
have to pay 150f. to 155f. p.t. for basic bars, and 155f. to 160f. 
p.t. for iron bars ; plates stand at 170f. to 175f. p.t. The demand 
for merchant bars, as well as for plates of every description, 
is very active. A change in the quotations for pig iron has 
heen brought about by the rise in prices for coke. From July 
lst common blast furnace coke will be quoted 25f. p.t.; foundry 
coke, 33f. p.t. Crude iron, naturally, will be advanced in pro- } 
portion, but nothing definite is known yet. Very little is being | 
done at present in pig iron; a period of stagnation appears | 
to have set in, and quotations must be considered nominal. | 
Serni-finished steel is briskly called for on foreign account, | 
and up to 94s. p.t. f.o.b. Antwerp has been given. For home | 
consumption the present prices are likely to rule until the begin- | 
ning of the next quarter, when a rise of 7.50f. p.t. is anticipated. | 
The advanced prices for girders have been willingly paid. | 
Export prices for girders from May 15th of this year have been 
for orders of more than 1000 tons £5 11s., and for 500 to 999 tons 
£5 11s. 6d.; for 250 to 499 tons £5 12s. 6d., and for orders of less | 
than 10 tons £5 14s. 6d. Inland quotations have, at the same | 
time, been advanced 7.50f. p.t., and 155f. to 160f. p.t. has to | 
he paid for home consumption. Orders for girders come in | 
ireely, and they make up to some extent for the falling-off 
in rails which has been pretty keenly felt of late. 





AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June Sth. 


Contracts for nearly 200,000 tons of steel rails, mostly of the 
open-hearth kind were placed during May. Open-hearth rails 


| sure opens the valve B and admits live steam to the piston 
| interior. 


| tion collects in the chamber E. 


| of liquid through the suction pipe to be continuous, although the 





are gaining in demand over Bessemer. These figures do not 
include certain orders quietly placed, but openly announced, 
which would increase the month’s total to 300,000 tons. During | 


the month of May orders were placed for 25,286 cars and for 201 | 


locomotives, making the total number of cars since January Ist 
95,000, and locomotives 1700. These figures do not include 
quite all of the orders, which, when known, will increase the 
figures to about 100,000 cars and about 1750 locomotives. 
During the month orders for structural material figure about 
200,000 tons, including two large contracts in this city, virtually 
but not actually placed. The National Tube Company has 
advanced merchant steel pipe 2 dols. a ton, and premiums of 
trom I dol. to 2 dols. per ton have been paid for the prompt ship- 
ment of plates and shapes. The Steel Corporation has about 
0 per cent. of its capacity idle, which virtually means full 
capacity, as some of the equipment is always idle for repairs 
or renewal or some petty labour troubles. The country at large 
is producing steel at its greatest rate in history, and capacity 
has been stretched to the maximum. Prices are very firm in all 
kinds of pig iron, and an advance is very close at hand according 
to the views of leading manufacturers. Copper is quoted at 
17 dols., thirty days for electrolytic. The next statistical 
announcement of production will show a decrease of from 
5,000,000 Ib. to 10,000,000 Ib. below May Ist. This is due to 
strikes at two plants. Tin is slightly lower, but may advance 
any day. Lead is selling freely at 4.20 to 4.25 spot. 





_ CONTRACTS.— -Mirrlees, Bickerton and Day, Limited, Hazel 
Grove, Stockport, have recently received a number of orders 
for Diesel engines, among which we note the following :—One 
of 750 brake horse-power for the Borough of Wallasey electricity 
works, three of 375 brake horse-power for the War-office for 
I idworth and Bulford camp, and two of 240 brake horse-power 
for the South-Eastern and Chatham Railway Company’s works, 
Ashford. They have also several engines in hand for the 
electric generating sets of certain new battleships for the British 
Admiralty and the Turkish Government, and seven engines 


BRITISH PATENT- SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communeator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch» 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete Specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two mouths of the date wiven at the end of the abridament, give notice at 
the Patent-ofice of opposition to the grant of the Patent. 


STEAM ENGINES. 


5645. March 6th, 1912..-Pisron Draintne Device, Dr. W. 
Schmidt, 2, Rolandstrasse, Cassel-Wilhelmshéhe, Germany. 
The device is intended for draining water from steam-heated 
pistons of engines of the over-run exhaust port type. The 
hollow interior A of the piston is provided with two valves 
B, C, normally tending to open under the force of the springs 
shown. A short groove D is formed in the cylinder wall at the 
steam inlet end of the cylinder. While the piston moves 
from the exhaust end to the inlet end both valves are closed. 
Owing to partial condensation, the pressure in the chamber A 





N° 5645 





falls, and at a certain point of the stroke the compression pres- 


When the chamber E beneath the valve C overruns 
the groove D, the valve C is opened by the compression pressure. 
The piston now reverses its stroke, and the water of condensa- 
As expansion proceeds the valve 
B closes, but, as initial pressure is still trapped in the space E, 
the valve C remains open. As soon as the space E overruns 
the exhuast port this pressure is suddenly released, the valve C 
closes, and the condensed steam in the space E is shot out into 
the exhaust port.—May 22nd, 1912. 


PUMPING AND BLOWING MACHINERY. 


11,527. May 12th, 1911.—ImpRovEMENTS IN METHODS OF 
RAISING OR ForcinG LIQUIDS AND IN APPARATUS THERE- 
ror, H. A. Humphrey, 38, Victoria-street, Westminster, 
London. 

At A is shown a solid piston, which is a sliding fit in the cylinder 
B. The cylinder cover is provided with an exhaust valve C 
and a mixture valve D. In the walls of the cylinder are scaveng- 
ing valves E. At F non-return valves normally held closed 
by springs, and intended for the entry of the liquid to be pumped 
are shown. G is the play pipe, and H is the suction pipe draw- 
ing water, say, from a well at a considerable depth. This suction 
pipe communicates with an air vessel J, which permits the flow 


flow through the valves F is intermittent. The piston A at 
its lowest position comes in contact with a spring buffer K. 
A tube L, partially closed at its lower end, is rigidly attached 
to the piston, and encloses a rod M passing through a gland in 
the cylinder cover. Near the lower end this rod is provided 
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with a collar, above and below which springs are disposed. 
At its upper end the rod carries an inverted cone N, which, 
through the intermediation of a bell-crank lever P and rod Q, 
controls the valves C and D. The cycle of operations is as follows: 
—Let it be assumed that a compressed combustible charge is 
in existence over the piston A, that liquid fills all the rest of 
the apparatus below the piston, and that all the valves are shut. 
Ignition and the first outward stroke of the liquid and piston 
now take place. Almost at the end of the piston stroke the top 
spring round the collar on the rod M is struck by the descending 
piston. The rod is moved down, and the cone N through the 
lever P opens the exhaust valve C, and through the rod Q locks 
the inlet valve D in the closed position. The piston comes to 
rest against the spring buffer K, but the liquid continues to travel 
outward, and produces a partial vacuum beneath the piston. 
This vacuum causes the inlet valves F to open, and fresh liquid 
is added to the outwardly moving column in the play pipe. 
Meanwhile scavenging air under pressure opens the valves E, 


the cylinder past the valve C. Alternatively the exhaust 
gases may be discharged through a long pipe so as to produce 
a partial vacuum within the cylinder, and thereby cause the 
valves E to open under atmospheric pressure for scavenging 
purposes. The column of liquid in the play pipe now returns, 
the valves F close, the piston is forced up, and the pressure of 
the liquid causes the scavenging valves E to shut. When the 
piston is near the top of its stroke the lower end of the tube L 
strikes the rod M upwards, thereby allowing the exhaust valve C 
to shut and unlocking the mixture valve D. The piston rising 
higher, compresses the cushion of air left in the cylinder. The 
re-expansion of this cushion causes the second stroke, during 
which a fresh charge is drawn in past the valve D. On this 
stroke, owing to resistance and energy losses, the piston does not 
descend far enough to strike the upper spring on the rod M, 
so that the exhaust valve C does not open. Similarly, during 
this stroke the head of liquid over the scavenging valves E prevents 
their opening. The second inward stroke takes place now, 
and compresses the combustible charge above the piston. 
The cycle is then ready to start again. There is a device on 
the stem of the scavenging valves which holds them either open 
or shut. Numerous modifications are also described in the 
specification May 22nd, 1912. 


AERONAUTICS. 


22,408. October llth, 1911.—MxcuanicaL FiyinG Macuines, 
H. L. Short, A. E. Short, and H. O. Short, all of 56, Prince of 
Wales-mansions, Queen’s-road, Battersea Park, London. 
When a hydro-aeroplane changes from being air-borne 
to water-borne its centre of resistance changes relatively to its 
centre of gravity, and it is desirable that this change should be 
made gradually. his specification describes a “* hydro-vane ”’ 
which is intended to be fitted to hydro-aeroplanes, and which is 


N° 22,408 











such that the above change may be properly effected. The 
hydro-vane is a V-shaped device depending from beneath the 
aeroplane carriage. The sides of the hydro-vane are curved, 
as shown in the section, so as to offer a suitable resistance. 
As the aeroplane sinks lower and lower on to the surface of the 
water the point of the hydro-vane becomes more and more 
immersed, so that the resistance increases gradually and without 
shock.— May 22nd, 1912. 


3330. February 9th, 1911.—AgRopLaNEs, Captain M. F. 
Sueter, Lieutenant F. L. M. Boothby, and Engineer-Lieut. 
H. G. Paterson, all of H.M.S. Hermione, Barrow-in-Furness. 

The aeroplane described is particularly intended for naval 
purposes, and is such that it can arise from or alight on a ship’s 
deck and be stowed in a confined space. The main girders of 
the wings are indicated at A, and lie at about one-third of the 




















fore-and-aft width of the wings from their leading edge. The 
ends of the girders are square-shaped, and are fitted into circular 
bushes attached to the body of the aeroplane. These bushes 
may be rotated in their bearings by quadrant and worm, as 
shown at B. Each wing may thus be tilted relatively to the 
other, and both may be removed to facilitate storage. By in- 
creasing the angle of incidence of the wings increased lift may be 
obtained at low speeds when starting, and a corresponding 
braking force when alighting.—May 22nd, 1912. 


LIGHTING AND HEATING. 


16,678. July 20th, 1911.—ImprovemENTs In E.Lxecrric Arc 
Lamps, Engineering and Arc Lamps, Limited, Chingford 
and St. Albans, and Albert Thomas Dowdell, Beechborough, 
Mornington-road, Chingford, Essex. 

The electrodes are inclined at an angle, and the weight of the 
electrode holders or the weight of one electrode holder in excess 
of the other causes a wheel to rotate. The electrode holders are 
attached by means of cords A, A to the drum B, upon which 
they are wound, the weight of the electrode holders causing 
the drum to revolve. Attached to the spindle C is a toothed 
wheel D. The drum B is mounted upon the spindle C either 
rigidly or by means of a ratchet or clutch whereby revolution 
of the drum in relation to the spindle is permitted in one direc- 
tion only. Two pawls E and F are so pivoted that the revolu- 








for driving pumps for the Metropolitan Water Board. 


and the blast of air sweeps the products of combustion out of 
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tion of the wheel D in the direction indicated forces these pawls 
out of gear with the wheel. These pawls E and F are connected 
by links G and H respectively, one to each side of the pivot 
or centre X of the pivoted bar K. The length of the links 
G and H are such that when one pawl is engaged with the wheel 
the other is free. The action of the arrangement is such that the 
revolution of the toothed wheel due to the weight of the elec- 
trodes and holders forces one pawl out of gear. This moves 
the lever K by means of its connecting link, which in turn causes 
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the other link to move the pawl to which it is attached into gear | 


with the wheel. This movement is then reversed, and the alter- 
nate rocking movement is continued until the movement of 
the bar K is arrested or the wheel ceases to revolve by reason of 
the weight of the electrodes and holders being removed. In 
order to prevent the revolution of the wheel D except when 
desired, it is necessary to hold the bar K by means of a clutch. 
This is actuated by the electrical controlling mechanism of the 
lamp.—May 22nd, 1912. 


873. 
TO THE MOUNTING 
of 8-12, Rotherstrasse, Berlin. 

The reel A on which the wire filament C is wound is movably 
fitted in the carrier B, the latter being provided with a handle H, 
The loose end of the wire filament is passed through the loop D. 
In order to obtain the necessary tension during unwinding 
the supply reei is controlled by the action of a spring E acting 
as a brake. The same effect can be obtained by tightening the 
screw I, whereby the two cones entering into the bore of the reel 
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A are brought nearer together. In addition to the loop D, 
a small arm F with a slit G is fastened to the carrier. Before 
starting to place the filament, the end of the filament is firmly 
jammed in the slit G, whereupon the piece of filament stretched 


between the arm F and the loop D is attached to one of the lead- | 


ing-in wires of the filament supporting device and the projecting 
end is cut off. The filament is then mounted on the supporting 


device by giving the whole apparatus a reciprocating movement, | 
preferably simultaneously revolving the filament carrying device | 


Finally the filament is attached to the other 
2nd, 1912. 


«- 


on its axis. 
leading-in wire and cut-off.—May 2 


SWITCHGEAR. 


14,032. June 13th, 1911.—ImMPROVEMENTs IN ELEcTRIC Motor 
SrarTers, Ralph Henry Barbour, of the Electrical/Apparatus 
Company, Vauxhall Works, South Lambeth-road, Vauxhall. 

The starter dealt with in this specification is for single-phase 
slip ring motors. As is well known, it is desirable that the 
several switching operations necessary to start up an electric 
motor and to run it up to speed in as few movements as possible. 
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This invention provides an electric motor starter which satisfies 
these and other requirements, the necessary switching operations | 
being effected by and during the movement of a single handle, 
which has a constant tendency to move to its off position. | 
The scheme is fairly obvious from an inspection of the accom- 
panying drawing. Itwill be observed that the phase splitting | 
device is cut out of circuit at or towards the completion of the 
switching operations and when the arm is in the “ on ”’ position. 
—May 22nd, 1912. 


| - sen . 
cylinders D, and rest on top of diaphragms E. 


| passages F and ports G. 
| is varied automatically in accordance with the total pressure 


January llth, 1912.—ImMPpROVEMENTS IN AND RELATING | 
OF FILAMENTS FOR INCANDESCENT | 
EvLectric Lamps, Deutsche Gasglihlicht Aktiengesellschaft, | 


TRANSMISSION OF POWER. 


6822 of 1912. Date of application, May 24th, 1911. ToorTHED 
RepvucTion GEARING, George Westinghouse, Westinghouse 
Building, Pittsburg, Pennsylvania, U.S.A. 

This is an improved construction of the floating frame for a 
power transmission system described in an earlier specification. 

The speed-reducing pinions A are mounted in bearings formed in 

a floating frame B. This frame is acted upon by six pistons C, 

three above and three below. The pistons work in short 


N° 6822 '2 











; Oil under 
pressure is admitted behind the diaphragms by way of the 
The pressure acting on the diaphragms 


between the teeth of the inter-meshing gear wheels, so that the 
ensuing relative angular motion between the axes of the gear 
wheels allows of a resilient engagement of the teeth. —May 22nd, 


1912, 
MISCELLANEOUS. 
1113. January 15th, 1912.—Hortstrng MacHINeERY FOR DipPER 
DREDGERS AND Excavators, Lobnitz and Co., Limited, 


Renfrew, Scotland. 

A is the hull of the dredger, B is a revolving derrick, C the 
dipper, and D the dipper arm. A double rope E passes round an 
equalising pulley F on the dipper arm, its two ends being con- 
nected to the hoisting drum G. At H two pulleys are arranged 
| for the hoistin 
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| 

| ciently far apart to permit the arm D working between them. 

| The same applies to the double pulleys at J, only in this case 

| their planes are not parallel, but approach towards each other 

| at their lower edges. The pulley K is double-grooved, so that 
the falls of the rope at this point are adjacent. The falls L are 

| thus caused to pass through the centre of the derrick pivot 


| thereby allowing the latter freely to turn.— May 22nd, 1912. 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,021,534. Brasr Furnace CHarcine Arraratces, J. Kennedy, 
Pittsburgh, Pa.—-Filed March 31st, 1911. 

In blast furnace charging apparatus, the combination of a 

rotary hopper, a receiving hopper above the rotary hopper, and 








| a feed regulating device in the discharge opening of the receiving 


hopper. the rotary hopper and feed device having driving con- 


nections with a common source of power. There are five 

claims. 

| 1,021,791 Expiostve Gas Enoine, L. R. O'Neill, Montclair, 
N.J.—-Filed April 29th, 1911. 


This is a patent for an engine in which the crank casing is 


| connected with the cylinder, the cylinder and crank casing 


having communicating gas passages or ducts formed in their 
walls. These gas passages or ducts communicate with an 
upper and a lower port. An apron depends from the piston 
head and has a port in it which registers at the proper times 
with the lower and upper ports just mentioned. A crank 
shaft is arranged in the crank casing, and a connecting-rod 
connects the crank shaft with the piston head, a cylindrical 
member connected with the crank casing providing an auxiliary 


g rope E so as to hold its two falls suffi- | 


arm in a path parallel to the axis of the crank shaft. 





—: 
gas chamber communicating with the gas passages or 
A piston member is arranged in this gas chamber 
pins connected with it exte 


ducts, 


4 er, and link 
snd into the crank casing chamber 
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Cam members connect with the crank shaft and operate 
in engagement with these link pins to actuate the piston men 
An adjustable coil spring is arranged to engage with the ))j 
member to return it upon the retreat of the cam members, 


ber, 
ton 





1,021,577. Gas ENGINE Piston, F. De Fazi, Providence, 1.1. 
assignor of one-half to W. L’. Plossjield, Providence, P.', 
Filed November 10th, 1911. 

This patent is entirely for details and the nature of th 


| 021,577] 
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Phere 


vention will be easily understood from the drawing. 
are five rather long claims. 


1,021,879. GovERNOR FOR ExpLosIvE EnGINEs, L. J. Monahan 
Oshkosh, Wis., assignor to Termaat and Monahan Company, 
Oshkosh, Wis.—Filed March 25th, 1911. 

The inventor claims the combination with a crank shaft 
and fly-wheel of centrifugal governor balls or weights having 

| bell erank extending arms pivotally attached to the fly-wheel, 
| a sliding collar being mounted on the crank shaft and adapted 
| to be moved horizontally on the shaft by means of the bell 
crank arms, with an upwardly extending arm forming part of 








[L021 879} 












the collar. A suction inlet puppet valve is arranged horizontally 
with its stem above the sliding collar and adapted to pass through 
the extending arm and a nut is attached to the end of the 
valve stem and adapted to strike the extending arm when the 
valve is acted upon by the suction of the engine. Mean-. 
independent of the valve stem, are provided for guiding the 








1,021,906. Purveriser, C. J. Tomlinson, West Allis, Wis., 
assignor to Allis-Chalmers Company, Milwaukee, Wis., « 
Corporation of New Jersey — Filed October 27th, 1911. 

In the pulveriser described there is a casing with a beater 

mounted to traverse a circular path within it. The casing i 


[021,906] 








provided with an inserted liner adjacent to the path of this beater, 
the liner having one suriace generated substantially involute 
to, and a second surface substantially tangent to, the beater 
path. 
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THE EUSTON TO WATFORD WIDENING. 
No: E:* 


Norra of Harrow the widening is still in hand, | 


and will not be completed until autumn at the earliest. 
Krom Harrow excavation has been necessary on both 
sides up to a footbridge at 12m. 16¢. There were 
24,000 cubic yards to be removed from the down side, 
and 15,000 cubic yards on the up side. At about 
j2m. the existing lines revert to fast and slow, 
and the electric lines will be on the widened south side. 
llm. 70¢. to 12m. 32¢. they will be carried 
the level of the existing lines so as to save 
Such an increase in the gradient is 


From 
above 
excavation. 


regarded as a small matter with electric trains. 
Pr | 


This has necessitated a retaining wall by the side 
of the down fast line of a maximum height of 6ft. 
124m. and 12?m. is Headstone-lane 


Between 
nd goods station. The bridge carrying 


passenger a 


Headstone-lane has been replaced by a new plate | 


virder bridge with jack arches. A temporary bridge 











Fig. 7-COUNTERFORT DRAINS AT BUSHEY 


was constructed of girders and timber flooring with 
temporary timber approaches from the then existing 
road. The former bridge was then closed and pulled 
down, and the northern half of a new bridge erected 
and afterwards opened, and the temporary one 


closed. The other half was then completed, and 
new approaches made. An _ additional opening 


has been provided for the electric lines. 

The passenger station has platforms for the electric 
lines only. The booking-oftice is on the south side 
of Headstone-lane, the same as the station. A foot- 
bridge gives access to the up electric line, and there 
are steps to each platform. The goods station is 
connected with the up slow line only. It has five 
sidings and a shunting neck, also coal stacking 
vrounds. 

At Pinner Station the skew bridge at the London 
end of the station has been widened from 25ft. to 35ft., 
and an additional opening 26ft. on the square and 
3lit. on the skew provided for the electric lines. 
This necessitated a big diversion of the Colne Valley 
water pipes and Post-office cables in pipes. The 


former station buildings on the down side have been | 


replaced by new ones erected facing the road approach 
on the south side. Steps have been provided from 
the bridge into the station yard. The footbridge 
in the centre of the station has been extended to the 











Fig. 8-BRIDGE BEFORE ALTERATION 


down electric platform. 
timber. 

From 13m. 70¢. to 14m. 45. the new lines rise 
above the existing road, as near Harrow, and have been 
dealt with in a similar way. On this portion of the 
contract are three heavy cuttings. The first is from 
13m. 49¢. to 14m. 45 ¢., which gives 170,000 cubic 
yards ; the next is from 14m. 48e. to 14m. 62¢., 
with 17,400 eubic yards ; and the third is at Bushey, 
15m. 27¢. to 16m. 0¢., which gives 124,000 cubic 
yards. The first two, being in heavy clay, have been 
given a batter of about 3 to 1, but in a portion of the 
third, being of different material, the old slope of 
about 2 to 1 has been reproduced at the southern 
end, and of 14 to 1 at the northern end, near Bushey. 
In the second cutting two streams had to be diverted. 
In Bushey cutting there was trouble owing to 
slips due to pockets of clay on gravel in one part, 


The waiting-rooms are of 


No. I. appeared June Mth. 


| ad pockets of clay, on chalk principally, in another 
| part. These were met by building rubble counter- 
| fort drains and replacing the clay by dry rubble, as 
seen in Fig. 7. 
| At 14m. 14} c. is Little Oxhey-lane, a skew arch 

over-bridge that presented interesting difficulties 
| in that the surface of the road had not to be disturbed 
while a new opening was pierced for the down 
electric line. The work is also of interest in that, 
while the bridge is on the skew, the new arch is on the 
square. 

The bridge had three openings, and through that 

| on the down, or west, side passes the downtfast line. 








AFTER ALTERATION 


Fig. 9 BRIDGE 


line and the abutment of the bridge 

This had to be cleared so as to 
the up electric-—to pass through 
the existing arch. The earthwork behind the abut- 
ment was tunnelled, and the new abutment and 
retaining walls built in trench. The existing abut- 
ment was converted into a pier 6ft. 9in. wide, and the 


| Petween that 
Was a retaining wall. 
| allow a second line 


|; extension thereof to carry the new arch is 4ft. Lin. | 


wide. The pier and new abutment are joined at 
the base by three cement concrete counterforts, 
4ft. wide and 3ft. deep. There are two counterforts, 


5ft. 3in. by lft. 10}in., in the retaining wall on the | 


north side of the bridge, and one on the south side. 

At 15m. 46. is a similar bridge that required the 
same treatment, the only difference being that this 
bridge is square. Fig. 8 shows the bridge before, 
and Fig. 9 after alteration. These views look north, 
and the line through the left of the original arches 
is the down fast line. This will now be slewed to 
the east, and the up electric will be laid alongside 
it and through the same arch. 

At 15m. 55. are, on the down side, the reservoirs 
that supply the water troughs south of Bushey Station. 
The new lines clear these, but the supply pipes to 
the troughs, the catchpit well, and the tank will 
require alteration. There will be no troughs in the 
electric lines, as they will not, of course, be needed. 
At the south end of Bushey Station is a retaining wall 
750ft. long, varying in height from 4ft. to 12ft., 
and having a maximum depth of 5ft. 3in. 

Considerable changes have been effected at Bushey, 
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Fig. IO—-LINE BETWEEN 


| where the new lines curve to the west, as seen in 
| the map, Fig. 10. On the lower left is shown Bushey 


the next two are the fast. These continue, as before, 
over Bushey viaduct to Watford and the North. 
A station for the electric lines has been provided 
on the new curve which is entered off Eastbury-road, 
also by a subway off Pinner-road, where a new book- 
ing-office has been built to replace the existing one 
on the station. The subway leading from the Pinner- 
road is a new one,that serves the present platforms. 
| Electrically operated lifts are provided for each plat- 





Station, the lower two lines being the slow lines and | 


|form. The existing down fast platform was in the 
way of the new electric lines, so the north end has 
| been extended up to the viaduct and the southern 
| end cut off. 
, At the west end of the station for the electric lines 
| comes the new Bushey viaduct, which extends from 
6 m.15c. to 16m. 19 ¢. and the eastern 9 c. of which are 
on a left-hand curve of 11-5 c. radius, and then there is 
a transition curve that brings the line into the straight 
| at the end of the viaduct. The viaduct has 18 open- 
| ings, the easternmost of which is a girder bridge, 
| 36ft. 3in. wide, over Eastbury-road. The remaining 
| 17 are brick arches, each of which is 44ft. 6in. wide 
from pier to pier. All the piers taper in width, 
| all but one pier—which we will call pier A—being 
| wider on the north side than on the south, so as to suit 
| the curve. Pier A has the opposite form, and is wider 
| on the south side, owing to the course taken by East- 
| bury-road. It is 9ft. 4$in. wide on the north side, 
| 10ft. 94in. on the south, and 10ft. 2in. in the middle. 
The viaduct is 26ft. 7}in. wide between the stone 
caps on the parapet, and above the parapet is iron 
railing. A refuge is provided on each side of the 
viaduct at alternate piers. 
The foundations at the southern end are generally 
|in chalk and gravel, and the deepest goes down to 
| 26ft. At the northern end they are carried down 
to hard gravel and are spread. The deepest is 16ft. 
The bridge has blue brick facing. The land at the 
end of the viaduct is known as Watford Fields, and 
the bank there is 38ft. high. The line is straight 
from the end of the viaduct up to 16m. 25 ¢., where 
railway No. 5 turns to the north and railway No. 6 
begins. The latter is 31 c. long, and joins the existing 

Rickmansworth branch, so allowing direct access 

to Rickmansworth and to Croxley Green without 
| going through Watford. The only work of note is a 
girder bridge over a new road at 0m. 14 ¢. from the 
junction. 

Railway No. 5 from the junction is laid on a curve 
generally of 11 c. radius, and it forms the other side 
of a triangle, the base of which is the present Rick- 
mansworth branch. The junction with the branch 
is at 16m. 52c. The only railway work of note 
on this loop is an 18ft. culvert for a stream at 161m. 33. 
and another girder under-bridge at 16m. 38c. But 
there have been very extensive street alterations 
to meet the wishes of the Watford Urban District 
Council, including the building of a bridge over the 
above stream instead of a ford. 

The widening of the Rickmansworth branch and the 
new Croxley Green branch were brought into use on 
Saturday last, the 15th inst. These works will be best 
considered by starting from Watford, to the right of 
Fig. 10, and proceeding southwards. The contractors 
for this are Messrs. Holme and King, and the resident 
engineer is Mr. E. H. Townsend. An extension has 
now been made to the existing Watford Junction 
statior by providing two additional platforms and 
three additional platform lines to the south. Space 
has been reserved for a fourth platform line. The 
existing branch line in the station is to be taken up, 
and the down fast platform widened. 

The existing offices will be used for the extended 
station, and departing passengers will pass from the 
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BUSHEY AND WATFORD 


| booking hall up the steps. Luggage and parcels 

will be conveyed by the lift. On the platform are 

the usual offices for the public also for the staff. 
|The centre platform lines have a length up to the 
| top of the ramp of 300ft., of which 230ft. will be under 
| the umbrella roofing. A cross-over road is provided 

between these two lines, also one between the longer 
| platform line on the east side and the loop line through 
the main station. Horse and carriage docks have 
been built, with connections with the main lines, 
| and a new approach road. By a cross-over road on 
| the south of Asylum-road down trains can pass to the 
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up line and get thence to the other side of the platform | pier is 5ft. wide at the north end and 8ft. at the south. 


on the east side of the station. 


up line. 


form lines to be used for traffic in either direction. | 


A cross-over road 
behind the signal box will enable a train that has been 
loaded at the west platform to get away along the 
These connections allow all three plat- | above at AB. 


The new 24in. sewer is shown outside the down 
line. The disused sewer is left in under the down 
line. A section at the middle of High-street is given 


At street level, between the street and the station 


Further west is a facing connection in the down | offices, is a cab approach and footpath entered by 


branch line, whereby a train can get on to the down | double gates on either side. 
|on each side through which passengers pass into a | 
with | vestibule, and thence into a large booking hall. | square. 
Aldenham-road | On the north side of the booking hall is the ticket | 15ft. span. 
| office, and opposite, on the extreme left, is the station- 


fast line, down slow line or the line to St. Albans. 
At Om. 33¢c.—the chainage commences 
zero at Watford Junction—the 


used to cross the single branch line on the level, 


and the road at its worst point was on a gradient | master’s[office, and next to it an office for ticket 


of 1 in 8 falling towards the railway. 


Longitudinal Section at A.B. 





The road | collectors. 


Cross Section at E 


Cross Section at C.D. 








There are folding doors | 


| square. 


| carried up to 1m. 52 ¢. 





| Single at Om. 17c¢. from the junction. 


| a double line. 
| span with jack arches over Tumbling Bay. Aj 


river Colne and over an occupation road. 


Between them is a hollow pier 30ft, 


line, but the steel work for the second road has not 


On the right is the ladies’ waiting-room. | been fixed. 
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has now been diverted, and passes under the double 
line by a girder underbridge of 30ft. span with plate 
girders and jack arches. The worst gradient of the 
new road is 1 in 20. Steps between the old and new 
roads are provided near the down branch line. At 
this point 7000 cubic yards of earthwork have been 
removed and 1250 yards of brickwork have been put 
into the retaining walls and embankments. The 
angle between the main and branch lines north of 
Aldenham-road is being filled in with spoil, and it is 
probable that a carriage shed will be built thereon. 
At Om. 62c. the overbridge at Water-lane was 
widened to admit of the additional main line, and from 
Om. 54¢. to 1m. 12c., 2.e., in the neighbourhood of 
High-street Station, there were 25,000 cubic yards 
of excavation required. 

The whole of the work around here was most 
interesting, e.g., parallel with the former branch line 
ran a 15in. sewer which would have been under the 
new up line, but it has been replaced by a 24in. 
sewer in a concrete tube laid either in the six-foot 
or outside the lines. Another feature of interest 
is that a new opening had to be made on the up side 
under High-street, which is one of the leading 
thoroughfares of Watford, and under which lay 
a Post-office cable, electric light cable, a 12in., 9in., 
and 6in. water main, and an 18in., 15in., and 12in. 
sewer. The clearance was only obtained by putting 


a kink in the girders of the roof of the new opening. 


Then there was the difficulty of keeping the traffic 
going on a single line—far more difficult than where 


there are two lines of way—and retaining free access 


for the public to and from the station. 


A plan of the present station is given in Fig. 11, 


in which the original retaining wall is shown dotted. 
It was taken down and a new wall built by under- 
pinning the buildings and yard that abut on to the 
railway. The retaining wall on the down side 
has also had to be underpinned for 230 yards at 
various points from 0 m. 63} c. to 0 m. 72} ¢c., through 
north and south of the station, as the formation was 
lowered lft. The station will probably be a very 
important one, as it is more conveniently situated 
than is Watford Junction Station, and the majority 
of the business men who reside in Watford will join 
and leave the electric trains there. It will also be the 


exchange station for many trains for Rickmansworth | 


and Croxley Green. 

In the lower part of the drawing is given an elevation 
of the north side of the High-street bridge. The down 
side retaining wallis on the right. The former abut- 


ment is converted into a pier, and the unusual shape of 
the girder over the new opening will be noted. The 
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‘In the middle is a stairway 12ft. wide leading down 
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Fig. 11—WATFORD HIGH-STREET STATION 


to the platform. A longitudinal section through 
J K shows High-street, the cab approach and offices. 
The three piers on the left are single piers 3ft. by 
6ft., but each of the other two consists of a pair of 
piers, on all four of which rest the inner end of the 
girders for the offices and rooms on either side of the 
stairway. Under the latter is the porters’ room. 
The platform is 420ft. long, of an average width 
of 24ft., and is covered in for 216ft. Section GH 
shows the type of girder carrying the roof, the bed 
stones for which are let into the wall on the down 
side and built into the new wall on the up side. They 
are fixed at 24ft. centres and have a span of 52ft. 
Near the south end of the station a public foot- 
bridge and an occupation road overbridge with | 





| 





Fig. 12—-VIADUCT NEAR CROXLEY GREEN 


public footpath have been replaced by one bridge 
atO0m.75c. This also carries a pipe bay on the south 
side for the Watford Urban District Council. 

At lm. 4}c. is the junction, already mentioned, 
with railway No. 5. Here also are sundry siding 
connections for Benskin’s brewery. At Im. lle. 
came Wiggenhall-road level crossing with a public 
footbridge. These have been replaced by an over- 
bridge with long approaches. At 1 m. 22 c. a bridge 
over a stream has been widened to accommodate 
the additional main line, and at 1m. 3lc. is the 
junction with railway No. 6. After crossing the 
Tumbling Bay at 1m. 35c. by a bridge that has 
also been widened, the junction for the new branch 
to Croxley Green is reached at 1 m. 36 c. 

The Rickmansworth branch doubling has been | 
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>From Om. 20c. to Om. 30c. is a cutting from 
which 11,000 cubic yards of earthwork have been 
removed. Here an occupation road was diverted 


| and carried over the railway by a girder bridge with 


long approaches on a gradient of | in 16. 

From 0m. 30c. to 1m. 3c. is a deep cutting that 
gave 80,000 cubic yards of earthwork. In the middle 
of this, at 0 m. 53 ¢., is Watford West Station, 
approached by a road that passes over at Om. 54. 
The booking office is on the road level. At 1m. 11 ¢. 
is an underbridge. The abutments are for a double 
line, but the girders for the second line have not been 
fixed. At 1m. 16}$¢. comes a viaduct across thie 
and the Grand Junction Canal, the 


a shorter span of 36ft. to provide for an accommoda- 
tion road leading to some land belonging to Caius 
College. This bridge is seen in Fig. 12. 

At lm. 25c. is Croxley Green Station, a single- 
platform wooden erection built on an embankment, 
and approached from the booking office in the main 
road by a covered way. Here is a cutting from which 
10,000 cubic yards of earthwork have been removed, 
to allow of a goods yard being constructed. The 
line terminates at present at Croxley Green, but it 
has been laid out so as to allow for its easy extension 
in the future in a northerly direction, with a view to 
opening up a district at present without railway 
facilities. 

We are indebted to Mr. E. C. Trench, the engineer- 
in-chief, for the drawings from which the accompany- 
ing engravings have been prepared and for an oppor- 
tunity of describing this work, for the details of which 
he is responsible. 








INSTITUTION OF ELECTRICAL ENGINEERS’ 
VISITS. 

As had been the case on the preceding day, a series 
of visits to various works in and near Glasgow had been 
arranged for Thursday, June 13th. The works visited 
were the Glasgow Corporation Tramway Power Station 
at Pinkston ; the Corporation’s Supply Station at Port 
Dundas ; the Hyde Park Works of the North British 
Locomotive Company ; the Corporation’s Sub-station 
at Springburn; the Clyde Valley Electrical Power 
Company’s Station at Motherwell ; and the establishi- 
ment of Babcock and Wilcox, Limited, at Renfrew. 
We propose to say a few words about these works, 
taking them in the order given. 

THE TRAMWAY POWER STATION AT PINKSTON. 

The Pinkston Power Station, from which the exten- 


The Croxley Green branch 
is joined by a double line junction which becomes 
The line js 
| thence single throughout, but all the works are {op 
At 0m. 12 c¢. is a girder bridge of 30f¢, 


0m. 18c. is a skew bridge over a tributary of the 
The bridge 
over the stream has a brick arch, 23ft. wide on the 
That over the road is a girder bridge with a 


The abutments and pier are for double 
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network of the Glasgow electric tramways is 


supplied with current, is in the northern district of 
the city and on the banks of the Forth and Clyde 
Canal. It commenced to Supply power in April, 
1901. ‘The building, which is a steel framework cased 


in brick and plaster, is 244ft. Jong by 200ft. broad 
and 88{t. high inside. It is divided into three sec- 
tions, namely, boiler-room, 244ft. long by 40ft. wide ; 
engine-room, 244ft. by 75ft.; and auxiliary plant 
room, 244ft. by 40ft. There are two chimney stacks, | 
sft. high and 16ft. internal diameter. The equip- | 





oR 

er comprises twenty-two Babcock and Wilcox | 
boilers with chain grate stokers and superheaters. | 
Five batteries of two boilers are arranged on one side | 
of a central passage and six batteries of two on the 


'and each weighs about 200,000 Ib. 





speed engines of 100 horse-power, which were built 
by W. H. Allen and Co., Limited. 

Our readers will remember the controversy which 
arose when this station was built over the fact that 
American engines were ordered for this station, and | 
there is no need here to refer to the matter again. 

The Allis engines are designed to run at 75 revolu- 
tions per minute with 150 lb. steam pressure. The 
cylinders measure 42in., 62in., and 62in., while the 
stroke is 5ft. They are furnished with Reynolds— 
Corliss automatic double ported valve gear, each with 
two excentrics. The governor is of the weighted 
type and operates both high and low-pressure cylinder 
valve gears. The fly-wheels are 24ft. in diameter, 
The total weight 





the British Thomson-Houston Company, Limited. 
Each machine has a nominal capacity of 2500 kilo- 
watts at 6500 volts when running at 75 revolutions 
per minute. Each machine has forty poles and the 
periodicity is twenty-five per second. The arma- 
tures are stationary, the armature frame being 
arranged on sliding foundation plates, which allow 
the frame to be moved clear of the fields. There are 
120 coils, each coil having eighteen turns. The coils 
are held in slots by wooden wedges driven into small 
grooves near the top of the teeth. The revolving 
field pole pieces are built of sheet iron and the wind- 
ing is of strip copper on edge with insulating material 
between the turns. The normal excitation—whieh 
is at 100 volts—at full non-inductive load is 250 


| ampéres, and at full inductive load at 80 per cent. 





— 











PINKSTON POWER-HOUSE 


other side. Sixteen of the boilers are designed to 
evaporate 20,000 1b. of steam per hour at 160 Ib. 
pressure with a superheat of 75 deg. Fah. The other 
six boilers are intendéd to evaporate 25,000 Ib. at the 
same pressure but with 130 deg. Fah. superheat. 
Coal is brought to the station by rail, and there are 
coal bunkers outside the building capable of contain- 
ing 4000 tons. It is raised to coal bunkers over the 
boilers by two bucket conveyors. These bunkers 
will hold about 2400 tons, so that the total storage 
capacity is about 6400 tons. The hoppers of the 
stokers are fed through movable shoots, each of which 
serves one boiler or two hoppers, and is provided with 
a weighing device. The ashes are handled by the 
coal conveyors, the buckets being filled by four fillers 
from shoots under the boiler ash pits. The conveyors 


|and Co., Limited. 


of each engine complete is about 700 tons, and the 
generator weighs about 90 tons. 

The Musgrave engines are of similar design. The 
cylinders are 42in., 60in., and 60in. in diameter, and the | 
stroke is 5ft. The governing gear is also similar to 
that of the Allis engines. The high-pressure cylinder 
only is steam jacketed, and, as is the case in the Allis 


| engines also, there is a reheater between the high and 


low-pressure cylinders. 

The turbine is of the Brown, Boveri-Parsons type, 
and was, manufactured by Richardsons, Westgarth 
It runs at 1500 revolutions per 
minute. The guaranteed steam consumption at full 
load is 14-85]b. per kilowatt-hour, and we under- 
stand that the machine has proved to be so economical 
in working that it has been decided to install another 











| 95 per cent. 





power factor 345 ampéres. 

The two-pole three-phase alternator for the 3000- 
kilowatt turbine was built by Brown, Boveri and 
Co. At unity power factor the output is 3000 kilo- 
watts at 6600 volts. It has an overload capacity of 


| 25 per cent. for two hours and 40 per cent. for half 


The full load efficiency is given as being 
The cooling air is first of all filtered and 
is then drawn into the windings of the machine at 
both ends, entering at the base and being discharged 
at the top. The air filter house is outside the main 
buildings, and the air is drawn through a series of 


an hour. 


| sereens covered with cloth, and is forced into an air 
| duct by means of a three-phase centrifugal fan. 


There has lately been installed a steam-driven 


| vacuum cleaning plant for removing the dust which is 


caught by the air filters. This was supplied by 


| Hydro-Vacuum Limited, of Glasgow, and has, we 


are informed, given exceedingly satisfactory results. 
The two 800 horse-power engines drive two 500-volt 

direct current generators made by the British Thom- 

son-Houston Company. When running as_ shunt 


| machines at this voltage they are rated at 500 kilo- 
| watts, but when working as compound machines they 


develop 600 kilowatts at 600 volts, the speed being 
90 revolutions per minute. These machines are used 


| to supply current to the system during the time the 


cars are not in service, and are also used in conjunc- 
tion with two rotary converters to relieve the main 
engines when the load on the power-house is slightly 
more than a full load for the main generators. 

The six auxiliary dynamos driven by the 100 horse- 
power engines were supplied by the British Thomson- 
Houston Company, and each has a capacity of 50 
kilowatts at 100 volts. They are shunt wound and 
are used to supply exciting current and for lighting 
the station. 

The auxiliary room contains the whole of the con- 


| densing plants, the boiler feed pumps, the rotary con- 


verters, and a water purifier. There are four Mirrlees- 
Watson condensers, each designed to deal with 
60,000 Ib. of exhaust steam and one for 24,000 Ib. of 
water per hour. The first four are for the large 
engines and the smallest for the Stewart’s and Allen’s 
engines. Each large condenser is provided with a 
three-throw Edwards’ air pump driven by a motor 
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3000-K.W. TURBO-GENERATOR—PINKSTON 


take the ashes up to the top of the boiler-room and 
discharge them into a specially constructed ash-bin 
built at the end of the boiler-room, from which they 
are shot into carts for removal. 

The main generating plant consists of (a) four 
three-cylinder vertical compound engines rated at 
4000 horse-power each ; (b) two two-cylinder vertical 
cross compound engines rated at 800 horse-power each ; 
and (c) a 3000-kilowatt steam turbine. Two of the 
four larger vertical engines were made by the Allis 
Company, of Milwaukee, and the other two by Mus- 
grave and Sons, of Bolton. The 800 horse-power 
engine was supplied by D. Stewart and Co., of Glas- 
gow. There are also six two-cylinder compound high- 


turbine of 5000 kilowatts capacity. The foundations 
for this engine are now being put in. 

The 800 horse-power engines are of the two-cylinder 
vertical cross-compound type. The cylinders are 
22in. and 44in. diameter, and the stroke is 42in. The 
valve gear is of the Reynolds—Corliss type. 

The six auxiliary engines are of the two-crank 
enclosed type and run at 300 revolutions per minute. 
The cylinders are llin. and 19in. in diameter, and 
the stroke is 8in. There are piston valves to both 
cylinders. 

The four three-phase generators which are coupled 
to the large main engines were built by the General 





Electric Company, of America, and were supplied by 


BOILER-ROOM—PINKSTON 


coupled up direct to the crank shaft. The circulating 
water pumps, which were supplied by Mavor and 
Coulson, are also motor driven. Four of the pumps 
have a capacity of 240,000 gallons of water per 
hour and one has a capacity of 96,000 gallons per 
There 


hour. The water is taken from the canal. 
are four electrically driven feed pumps by the 


Mirrlees-Watson Company, and one steam pump by 
G. and J. Weir. 

The condensing plant for the 3000-kilowatt turbine 
is capable of dealing with 50,000 Ib. of steam per hour, 
and is fitted with a Lea recorder. 

There are two rotary converters, which are used 
alternatively for converting three-phase high-tension 
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current into 500-volt direct current for power pur- from the hoppers under the grates and discharging 


poses in the generating station when the direct-current 
generators are not running, and also to convert 500- 
volt direct current into three-phase current. 

To give an adequate idea of the switching arrange- 
ments in a short description is impossible, and we 
must content ourselves with saying that they have 
been excellently designed and carried_out. We may 
say that the original switch gear proved unsatis- 
factory, and that that which is now in use was supplied 
in 1904 by the British Thomson-Houston Company 
to the designs of the Corporation engineers. 


them into hoppers outside the boiler-house, whence 
they are carted away. There are two sets of pumps 
and feed tanks. The former are all of the Weir type 
and are steam driven. Some of the pumps deliver 
4000 gallons per hour and some 8000 gallons per 
hour. There are four Green’s economisers. There 
are four induced draught fans with 90in. diameter 
inlets. There are two Royles exhaust feed heaters. 

In the engine-room there are two distinct types 
of generators. One of these produces alternating 


current at 6500 volts 25 periods; the other direct efficient results. 








SWITCHBOARD GALLERY--PINKSTON 


We are enabled to give herewith and on page 652 
a‘series of views of this interesting station. 
There are six sub-stations fed from this station. 
They are :— 
(A) Coplawhill. This is on the south side of the 
city and contains five rotary converter units. 
(B) Kinning Park, in the west, on the south of the 
Clyde, containing four converter units. 
(C) Partick, in the west, on the north of the river, 
containing four converter units. 
(D) Dalhousie, north of the centre of the city, 
containing six converter units. 
(E) Whitevale, in the east, containing four con- 
verter units. 
(F) Rutherglen, in the south-east, containing two 
converter units. 
The rotary converters 
capacity. 


are each of 500-kilowatt 


THE CORPORATION’S ELECTRICITY POWER STATION 
AT PORT DUNDAS. 

The same party which visited the Pinkston tram- 
way power-house were afterwards driven to the 
Port Dundas generating station of the Corporation 
electricity department. 

The site of this station is also on the bank of the 
Forth and Clyde Canal, in the northern district of 
the city. It is rather over half a mile from the 
Pinkston station. On the canal bank there are two 
Temperley transporters by means of which the coal 
is conveyed either to hoppers immediately above the 
boilers or to coal bunkers. Forty tons of coal 
an be handled per hour, and it is all weighed as it is 
discharged. 

The buildings have been erected in three sections. 
The first was opened in 1900, the second in 1904, 
and the third has lately been finished. 

The coal bunkers run the whole length of the 
station, and can hold some 6000 tons. The boiler- | 
house is 475ft. long and 8lft. broad. The engine- | 
room is 386ft. long by 59ft. wide. The high-tension | 
switch-room is 165ft. long by 20ft. wide, and it has 
three floors. There are two battery rooms each 
77fit. long by 26ft. wide. There are three chimneys. 
One is 200ft. high and 11lft. diameter; the other | 
two are 230ft. high and 13ft. in diameter. 

In the boiler-house there are nineteen Babcock | 
and Wilcox boilers and four Stirling boilers. Of | 
the first type there are ten land pattern boilers, | 
each with 4020 square feet of heating surface and a 
grate area of 63 square feet. The larger Babcock 
land pattern boilers have each 6180 square feet of 


heating surface and 100 square feet of grate area. | 


There are some Babcock marine boilers with a 
heating surface of 6000 square feet and a grate area 
of 150 square feet. 
same size as the larger Babcock land type boilers. 
The steam pressure is 200 lb. per square inch, and 
superheating is employed. Chain grate stokers are 
used. Gravity bucket coal and ash conveyors run 
from end to end of the boiler-house, the former 
taking coal from the bunkers and delivering it into 
overhead hoppers and the latter drawing the ashes 


| per 


The Stirling boilers are of the | 


current for a three-wire system with 500 volts across | 0M each pole of each feeder. 


the outers. 
There are four turbo-alternators 4000 
power capacity and one similar set of 5000 horse- 


ot horse- 
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are quite good machines and equally certainly the 
are of more or less the same efficiency. Still, they 
look odd. The explanation is that when the station 
was started quick delivery was of primary importance, 
The plant which could be got the quickest wags 
ordered. 

In the centre of the continuous current section of 
the engine-room there are a 1000-kilowatt motor 
generator and two 500-kilowatt rotary converters 
| for the purpose of equalising the load and the power 
| factor of the turbo-generators, as well as to ensure 
There are also in this part of the 
station battery boosters and motor balancers for the 
three-wire syste:n. 

Each of the larger engines and of the turbines 
has its own condenser with motor-driven air and 
circulating pumps. 

The extra high-tension switch gear is on the remote 
control principle, and was supplied by Brown, 
| Boveri and Co. The switchboard consists of two 
parts—the operating panel and the high-tension com. 
| partments. The operating panels are in the engine. 
room, and from them the high-tension switch gear 
is either electrically or mechanically controlled, 
The bus-bars are in duplicate and are joined at the 
|two ends by _ inter-connected switches. Selector 
switches are provided so that any generator or any 
feeder can be worked on either bus-bar. The instru- 
ments are worked by low-pressure supply from trans- 
formers in the high-tension compartment. ‘The 
relays on the feeder panels are of the overload time 
limit type, and those on the generator panels of the 
reverse current type, without time limit attachment, 


Tirrill regulators are also used for controlling the 
alternating current voltage. 
The main features of the direct-current switch 


gear are that the generator panels are opposite the 
machines they respectively control, and that there are 
current and voltage recorders on each feeder. The 
arrangement of the direct-current machine switch 
gear consists of two reverse current circuit breakers 
one on each pole, the necessary ammeter and a four- 
way selector switch on each pole, by means of which 
the machines can be connected to any one of four 
bus-bars. The direct-current feeder panels contain 
four selector switches for the four bus-bars on each 
feeder, a recording ammeter and volt-meter combined 
A switch and fuse is 
also provided on each feeder. 

The battery rooms contain Tudor cells of 1200 
ampére-hour capacity, and these cells are connected 


power capacity, the turbines being of the Parsons | @CTOSS the three-wire system. The batteries are 


type made by Willans and Robinson, and the alter- 
nators by Dick, Kerr and Co., Limited, and the British 
Westinghouse Company. The speed of all the 
turbines is 750 revolutions per minute, and it may be 
mentioned that in the largest turbine there are as 
many as 85,000 blades. The alternators are cooled 
by fans driven by 15 horse-power motors placed in 
the basement. 

The direct-current generators are by 
makers, and are coupled to reciprocating 


variou: 


engines 








OPERATING AND 


of different types. There are two engines of 2400 
horse-power, each of which run at 180 revolutions 
minute; three of 1200 horse-power, each of 
which run at 230 revolutions per minute ; one marine 
type engine of 1000 horse-power, at 100 revolutions 
per minute; and two small high-speed sets, one of 
400 horse-power and the other of 200 horse-power. 
This gives a total horse-power in the station of 31,000. 

A point which strikes the visitor to this station is 
the heterogeneous nature of the direct-current equip- 
ment. The machines, as we have said, are of all sorts 
and sizes and by several makers. Doubtless all 


mainly used as a dashpot on the system, but they 
are also used for testing purposes and for supplying 
current for the fields of the alternator exciters. 

A cable tunnel, which contains triple-concentric 
1 square inch direct-current feeders and the direct- 
current machine cables, runs from end to end of the 
site, and is 1]ft. broad by 6ft. 6in. high. 

It should be stated that the Port Dundas station, 
speaking roughly, supplies the part of the city which 


is to the north, whereas the St. Andrew’s Cross 





INSTRUMENT BOARD—PINKSTON 


station, which is in the Pollokshaws-road, near 
Eglinton Toll, supplies practically all the city to the 
south side of the river. This latter station contains 
one 4000-kilowatt Willans-Dick Kerr turbo-alternator, 
generating three-phase 25-period current at 6500 
volts; two Willans turbines driving direct-current 
generators, 500 to 600 volts, viz., two 850-kilowatt 
Brown, Boveri machines in tandem; and a similar 
set by Siemens, consisting of two 700-kilowatt 
machines ; three 1100 horse-power, two 400 horse- 
power, and one 700 horse-power reciprocating engines 
driving direct-current dynamos. 
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There are seven sub-stations, namely, those at 
Port Dundas, St. Andrew’s Cross, Waterloo-street, 
Cathedral-street, Dalmarnock, Haggs-road and Spring- 
burn. To the latter a visit was paid by one of the 
part ies. ; , 

A few words regarding the mains employed may be 
of interest. Those on the three-phase high-tension 
system are three-cored, paper insulated, lead covered 
and armoured in certain cases. The direct-current 
mains consist of triple-concentric feeders and dis- 
tributors, most of the earlier type laid being lead 
sheathed. Latterly, however, this method has been 
abandoned in favour of vuleanised bitumen sheathed 
cables. The positive or centre main of the triple 
concentric cables has an area of 1 square inch. The 
next ring or negative main has like area, and the outer 
ring or middle conductor of the three-wire system 
has an area of +3 of a square inch. This complete 
cable measures 3}in. in external diameter. It is 
mostly laid in wooden troughing, run in solid with 
melted pitch and then covered with boards. The 
distributors are chiefly either -25 by -25 by -15 
square inch triple concentric or -15 by -15 by -15 
square inch triple concentric. 

It is a noteworthy fact that the Pinkston power- 
house of the tramways department and the Port 
Dundas station of the electricity department are 
linked together by two extra high-tension cables. 
As the periodicities and voltages of the high-tension 
alternators in each station are similar, these stations 
might obviously run in parallel and help one another 
in case of breakdown. 


THE HYDEPARK LOCOMOTIVE WORKS. 

The Hydepark Works of the North British Locomo- 
tive Company were very fully described in our issues 
of May 17th and 24th, 1901. We may however, use- 
fully recall the following particulars :— 

The area covered is about 14 acres—shops and open 
space included—and the establishment is said to be 
the largest locomotive works in Europe. The build- 
ings are almost entirely of one storey only. The shops 
are generally arranged parallel to one another with 
only rows of roof supporting columns dividing them, 
and are so laid out that material enters at one end 
and goes progressively from shop to shop till the com- 
pleted locomotive is produced. Thus we have the 
forge and smithy next door to one another in one 
building, closely adjoining the material store. Near 
by are the boiler shop, the tender erecting shop, and 
the flanging shed. Under another set of roofs we 
find the machine shop in the centre with the finishing 
shops and the light tool shop on one side of it and the 
wheel and fitting shop, and the engine and _ boiler 
erecting shops, the steaming shop, and the packing 
shops on the other side. In between these two groups 
of shops is the electric power station which supplies the 
current for driving the whole works. In a department 
hy themselves are the cylinder machine shop and the 
cylinder finishing shop, while adjoining the material 
store is the tank and cab finishing shop. In a separate 
row of buildings are the wood store, the pattern store, 
and joiners’ shops, the brass and ironfoundries, with 
the core stoves and their gas producers. 

The electric power is produced by continuous- 
current generators working at 220 volts. The total 
horse-power of the engines is nearly 2700, this being 
spread over nine units, the largest being of 1000 and 
the smallest of 50 horse-power. There are six Bab- 
cock and Wilcox boilers, each with 1630 square feet 
of heating surface. Nearly all the motors throughout 
the works are limited in speed to 300 revolutions per 
minute, 

There is a complete installation of hydraulic power 
throughout the works, the pressure being 1500 Ib. 
on the square inch. The pumping plant for this con- 
sists of a vertical triple-expansion surface condensing 
engine by D. Stewart and Co., Limited, and a hori- 
zontal duplex pump by Tangyes Limited. The engine 
works at 60 revolutions and the pump delivers 200 
gallons of pressure water per minute. 

There is also a pneumatie power plant. This com- 
prises an Ingersoll-Sergeant compound air compressor 
with a capacity of 519 cubic feet of free air per 
minute ; a compound vertical steam-driven air 
compressor made by D. Stewart and Co., this having 
a capacity of 400 cubic feet per minute ; and a Curtis 
compound automatic steam-driven air compressor 
with a capacity of 200 cubic feet per minute. The 
working pressures supplied by these machines varies 
from 80 Ib. to 120 Ib. per square inch. A noteworthy 
pneumatic machine tool is a stationary riveter of 
7ft. gap, which is used for riveting copper stays in 
boiler fire-boxes. There is also a Boyer portable 
long-stroke riveting hammer, which deals with rivets 
up to lin. in diameter. 

Producers of the Duff type are used for supplying 
gas for the core stoves adjoining the ironfoundry and 
also for firing the plate furnaces and angle bar fur- 
nace in connection with the boiler-shop. The plate 
furnaces have air reversing regenerators and the angle 
bar furnace has continuous air regeneration. Pro- 
ducers of the same type are also used for supplying 
gas to some furnaces forgings, for bolt and rivet fur- 
naces throughout the boiler and kindred sections of the 
works, for the case hardening, muffle annealing, and 
other furnaces. 

The works are well situated on the Springburn 
branch of the North British Railway, and there are 
three direct: railway connections and entrance gates 





on the north side of the works. The works find 
employment for between 3000 and 4000 hands at 
ordinary times, and turn out a complete locomotive 
for each working day. 


THE SUB-STATIONS AND KELVINSIDE GENERATING 
STATION. 

The Springburn Sub-station of the Corporation 
Electricity Department forms one of the seven 
in different parts of the city which have been enu- 
merated above. It was inspected by the party 
which also visited the Hydepark Works. We do 
not propose to describe it in detail, but merely to 
refer in general terms to the sub-stations as a whole. 
In them induction motor generators, motor converters, 
and rotary converters are installed, the function of 
these machines being to convert alternating three- 
phase current at 6500 volts and to deliver direct 
current at 250 and 500 volts. 

Each high-tension feeder as it comes into a sub- 
station is connected through an oil-break mechanically 
operated switch to the bus-bars. The motor switches 
are fitted with overload trip coils. The bus-bars 
are divided up by means of section switches, which 
are open when the station is in normal running 
order. These section switches are so arranged 
that one feeder supplies one machine if it be of 1000 
kilowatts and two machines if they be of 500 kilo- 
watts. 

The arrangement of the direct-current switch 
gear in the sub-stations is similar to that of the gene- 
rating stations, with the difference that only two bus- 
bars are necessary. 

To complete the account of the Corporation’s 
Electricity Department a brief reference should be 
made to the Kelvinside generating station, though 
this was not actually included in the series of visits. 
It is a small station in the residential portion of the | 
city, and is chiefly used to boost up the supply in 
the neighbourhood. It originally formed part of 
the undertaking purchased from the Kelvinside 
Electric Company in 1899. The coal is brought to 
the works by rail, and is taken to the hoppers over the 
boilers by means of small trucks. In the _ boiler- 
house there are three Babcock and Wilcox boilers, 
one having an evaporative capacity of 15,000 Ib. 
of steam per hour, the other two being of about 
half this size. In the engine-room there are three 
Willans 350 horse-power engines coupled to Bruce, 
Peebles single-field, double-commutator, 250-volt 
dynamos. 








THE MOTHERWELL POWER-HOUSE OF THE CLYDE 
VALLEY ELECTRICAL POWER COMPANY. 


The Motherwell Power-house of the Clyde Valley 
Electrical Power Company is laid out on very much 
the same lines as the company’s Yoker station, 
which was briefly alluded to in our issue of the 14th 
inst. There are, however, certain points of difference 
to which it will be of interest to direct attention. 
At Yoker the power-house is right on the banks 
of the Clyde and at but little elevation above the 
level of the river. In this case the condensing water 
is obtained by means of a well sunk to such a depth 


in levels to recover a certain amount of power from 
the head of the return water. The saving is actually 
some 40 per cent. of the power. 

The pipe line is constructed of riveted steel pipes 
42in. in diameter, both for the intake and discharge. 
These pipes rest on brick and concrete piers, and are 
for the most part above ground. It was necessary, 
however, to cross two roads and two lines of railway. 
At these points the pipe line is taken underground, 
where both pipes are embedded in concrete. These 
points form anchorages, and occur at such convenient 
intervals that it is considered that no damage is 
likely to take place from subsidence or from expan- 
sion and contraction. 

The intake at the river was first provided with 
grid screens as well as woven wire screens, but trouble 
was experienced by reason of leaves, twigs, and 
branches and other material coming down the river 
when in flood. Accordingly, a removable screen 
composed of perforated boiler plate was placed in 
the intake, and scrapers attached .to a sprocket 
chain and driven by a motor have, we gather, been 
found effectual in keeping the water clear of foreign 
material. 

The capacity of the Motherwell station is now 16,000 
kilowatts, made up of two 5000-kilowatt turbo- 
generators and two 3000-kilowatt sets. The two 
smaller sets are at present kept in reserve in case 
of accident to either of the other two sets. There are 
now eight boilers, each having an-evaporative capacity 
of 16,000 lb. of water per hour, and two which are 
capable of evaporating 33,000 lb. per hour. 

The first generators installed were separately 
excited by independent steam-driven exciters of 75 
kilowatts each. These were in duplicate, and until 
the beginning of this year it had been necessary 
to keep one set running day and night. These sets 
are now disused, and kept in reserve, their place 
being taken by a storage battery and a motor-driven 
exciter. The battery consists of sixty Tudor cells 
of 400 ampére-hours capacity. These are connected 
in series with a reversible booster. 

The following particulars regarding the distribution 
system which the company carries out from its 
Yoker and Motherwell stations are of interest. At 
the present time there are upwards of 96 route miles 
of underground cable and 21 miles of overhead lines, 
all operating at 11,000 volts. There are eighty-four 
sub-stations and six switch-houses. Fourteen of 
the latter are in buildings erected by the company, 
the remainder belonging to consumers, though in 
each case the company has supplied the equipment. 
The extra high tension is at a frequency of 25 cycles, 
and almost all the low-tension distribution is at the 
same frequency, the only exception being the Burgh 
of Clydebank, where current at 50 periods is dis- 
tributed for lighting and small powers. This supply 
is made from a phase-changing plant at the Yoker 
station at a pressure of 3000 volts, the pressure being 
reduced in street transformers at Clydebank and 
Dalmuir to 400-volt three-phase and 230 volts between 
phase and neutral. 

The main extra high-tension network is laid out 
on the ring main system. The longest ring is upwards 





that the two pumps installed might always be in 
the water below low-water level. These pumps 
deliver the water through 36in. pipes with sufficient 
head to take it over the top of the condensers, which 
are of the vertical surface-condensing type, and are 
situated with their tops coming just above the engine- 
house floor. The total lift in this case is certainly 
not more than 50ft. at low water. At Motherwell, 
however, the power-house is situated at an elevation 
of some 150ft. above the level of the Clyde. In this 
case special arrangements had to be made. 

In the first instance a pump-house was built near 
the bank of the river, and a barometric condenser 
of large capacity erected in the power-house. The 
pumps were of the three-throw plunger type, and 
were motor-driven, the starting and stopping being 
controlled from the power-house. The pipe line was 
1500ft. in length, and 8in. pipes were used. These 
delivered to a cooling tower close to the power-house. 
An extension to the main buildings contained the 
pumping plant for the condensers, and two Alberger 
two-stage dry air pumps were installed, together 
with two hot-water and two cold-water circulating 
pumps, these being all steam-driven by independent 
non-condensing engines. 

This was the condition in which the plant was 
taken over from the contractors in 1905. Since that 
time several additions and alterations have been 
made. First of all, it should be mentioned that in 
the Motherwell station as originally built there were 
two turbo-generators of 2000 kilowatts capacity and 
four Babcock and Wilcox boilers, each intended to 
evaporate 16,000 Ib. of water per hour. Each of the 
latter was fitted with Roney stokers. These were, 
however, found unsatisfactory for Scotch coal. 
and were replaced by chain grate stokers with good 
results. The boiler-house and generating plant was 
gradually increased. The original condensing arrange- 
ments were then found inadequate and uneconomical, 
and it was decided to Jay down another pumping 
plant and pipe line so as to pump sufficient water 
to deal in surface condensers with the steam from | 
four sets each of 5000 kilowatts capacity, or their 
equivalent. This necessitated the use of two pump- 





ing units, each requiring 650 horse-power to drive 
it, though advantage was taken of the difference 


of 30 miles in route length, and embraces Mother- 
well, Hamilton, Blantyre, Cambuslang, Rutherglen, 
Tolleros, Shettleston, Uddingston, Bellshill, and 
Carfin. The main cables in the neighbourhood 
of the power stations are lead covered, and are drawn 
into four or eight-way stoneware conduits: On 
other sections further removed from the generating 
stations the cables are laid in earthenware troughs. 
During the last two years armoured cable laid direct 
in the ground has been used with success and economy. 
The conductors employed in the extra high-tension 
main circuits are for the most part three-cored, 
with a cross-section of conductor of 0.15 square inch 
constructed for operation with generators having 
an earthed star point. Paper insulation is used 
throughout. On some of the less important sections 
0.1 square inch conductor is employed, and on some 
branch lines for smaller power supply 0.035 square 
inch is the standard practice. 

A feature of the distribution is the use of 11,000- 
volt street disconnecting boxes. These are employed in 
the cases of smaller power supplies where the load is 
not sufficient ‘to justify the expense of looping the 
main ring cables or the cost of erecting a switch- 
house. In these boxes each phase is brought into a 
separate porcelain cell to permit of the disconnecting 
link being oil-immersed. 

The company has also, as mentioned above, a 
considerable amount of extra high-tension overhead 
transmission line, this being employed in sparsely 
populated districts, and has proved most useful in 
development work. The design of these lines has 
been frequently amended to meet varying conditions 
and to remedy defects which have developed in 
practical operation. On some lines the trouble. 
experienced from birds was of a most serious nature, 
earths and short circuits being of frequent occurrence. 
This trouble was principally confined to terminal 
poles or those where shackle insulators were used. 
The main conductors are carried on cast iron 


| brackets on creosoted double poles arranged A shape, 


and are set 30in. apart, relay and telephone con- 
ductors being carried underneath them. The insu- 
lators are of the two-part design. Single-part 
insulators were first tried, but had to be discarded 
on account of unequal expansion and contraction 
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during hot weather. Where it was necessary to 
cross highways a pole was erected on each side of the 
road, and the wires were protected by an earthed 
cage, in accordance with the Board of Trade regula- 
tions then in force. Much trouble was, however, 
experienced during heavy winds by the cages swinging 
and making contact with the conductors, and now, 
with the sanction of the Board of Trade, a double 
eonductor is strung across the highways on separate 
insulators close together, and the two conductors 
are firmly clamped together at intervals of about 
3ft. to 4ft., so that, in the event of a conductor 
breaking, the strain is taken up by the remaining 
conductor. The protective system used is generally 
the Merz-Price balanced gear. The pilot wires re- 
quired for this appliance are laid alongside the main 
cables in the case of underground work, whilst for 
overhead work they are carried as separate conductors 
on the pole line. The relays are set to operate on a 
fault current of 60 ampéres. Lightning arresters 
are installed on the sub-station bus-bars. 

On the Ist of May of this year the company had the 
equivalent of 52,500 horse-power connected to its 
mains. 


THE WORKS OF BABCOCK AND WILCOX AT RENFREW. 


The members who visited the works of Babcock 
and Wilcox, Limited, at Renfrew, were first of all 
shown the pattern shop, where the latest wood- 
working machinery is installed; thereafter they 
went to the foundry, which covers several acres of 
ground, and then proceeded to the section building 
shop, where tubes are expanded into the headers, 
and each section is tested to double the working 
pressure by means of hydraulic power. From there 
they visited the stores, where many hundreds of 
thousands of tubes are neatly banked, headers, 
valves, and every conceivable fitting for boiler con- 
struction. From there they went to the machine 
shop, which also covers several acres, and there 
inspected the lathes, gear-cutting machines and other 
machine tools which have been specially designed to 
suit the manufactures of the Babcock and Wilcox 
Company. 

The party proceeded to the drum shop, where 
the plates are rolled into drums, drilled, riveted 
and tested before being sent out. The crane shop, 
where large electric cranes of all descriptions were 
being erected, and the structural department, where 
coal bunkers and girders for the cranes are put 
together. 

The marine shop, which itself is longer than the 
H.M.S. Dreadnought, was also visited, and various 
types of marine boilers were seen in course of con- 
struction. The pipe shop also aroused considerable 
interest, and we understand that pipes of various 
size diameters to the value of over a quarter of a 
million per annum are turned out here. The mechani- 
cal stoker shop, the coal conveyer shop, and super- 
heater shop were also viewed. 

The power-house and the boiler-house, from which 
the electrical energy for driving the whole of the works 
is derived, were also visited. There are four units 
of 500 kilowatts, these being each direct-coupled to 
a high-speed engine working with superheated steam. 
The exhaust steam, before being condensed, is passed 
through an exhaust steam turbine, which generates 
an additional 500 kilowatts. Under the same roof 
with the electrical plant are hydraulic pumps and air 
compressors, the compressed air being used for various 
purposes about the works, especially for the driving 
of pneumatic caulking and chipping tools. The boiler- 
house naturally contains Babcock and Wilcox 
boilers fitted with chain grate stokers and super- 
heaters of the firm’s own pattern, and the coal is 
handled by means of a gravity bucket conveyor. 

The whole of the works cover about 45 acres, and 
about 1500 land boilers are turned out per annum. 
The horse-power of the boilers constructed in the 
marine department almost, we understand, equals 
that produced by the land department, and is increas- 
ing very rapidly. One point which struck the party 
was the tidiness and orderliness shown in the disposal 
of not only the finished articles waiting for shipment, 
but also the raw material waiting to be manufactured 
into boilers. 

On the Thursday evening there was a reception at 
the University, the guests being received by Sir 
Donald Macalister, K.C.B., and Dr, Barr. Friday 
was devoted to a most enjoyable steamship trip 
down the Clyde and through the Kyles of Bute, and 
in the evening there was a dinner at the Grosvenor 
Restaurant, to which about 200 members and guests 
sat down. 





THE PANAMA RAILROAD. 
By PERCY F. MARTIN. 
No. IL* 


THE Panama Railroad construction which has 
taken place along what is known as the Gatun 
Ridge is, perhaps, as important and _interest- 
ing a part as any of the undertaking. Fifteen 
hundred feet south of the high Gatun fill the railroad 
turns sharply to the left, and follows along the 
south side of the ridge for about four miles, where 
it makes another sharp turn, this time to the right, 
crossing three different valleys which converge into 
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one. The south slope of this ridge is more or less 
cut up by gullies, and from these gullies numerous 
small ridges extend. The method of construction 
adopted has been to build as much as possible by 
benching into the side-hill, and casting over with 
steam shovels; pile trestles being driven over the 
intervening gullies. By this method the track was 
pushed ahead with great speed, and with the least 
possible amount of work, until the large valleys were 
reached, when the entire side-hill along the ridge 
was developed into a borrow pit for obtaining material 
for making the large embankment necessary, at the 
same time grading a very good road bed in solid rock, 
excavation being obtained, safe from slides, where 
the completed track had been located. 

The new line crosses the Gatun River at a point 
about four miles east of the old line of the railroad, 
and very close to the eastern boundary of the Canal 
zone. In order to get the work started as far north- 
ward as possible from the completed section north 
of Gamboa, a connection track a little over a mile 
long had been built from the old station at Frijéles 
up the Frijolito River Valley, until it reached the 
re-located line. Permanent track had then reached a 
point several miles north of this junction, and about a 
mile south of the Bohio Ridge. Cuts were excavated 
in advance of the track. This work progressed 
rapidly ; in fact, as rapidly as a track pile-driver 
could build temporary trestles across the numerous 
streams. The last eight miles of construction from 


the north end of the work at Frijdles to the south | 
About | 


end of the work at Gatun, were also finished. 
2} miles were built by first driving pile trestles, 
and the remainder by taking out the cuts by hand 
ahead of the pile-driver, and driving trestles across 
the intervening valleys. No fewer than three large 


ridges required heavy steam shovel excavation, which | 


had to be taken out by building temporary tracks 
above grade and lowering them as the cuts were 


excavated. The section of the road which required | 


the longest time to complete was that between 
Frijdles and Caimito, the latter place being situated 


five miles north of Gamboa and five miles south | 
In this part of the construction it was | 
necessary to drive trestles across a 4000ft. valley, | 


of Frijéles. 


track being laid through the intervening cut, which | 


was taken out by hand. Alli the excavated material 
was hauled from the Culebra Cut across the Gamboa 
bridge, and this 4000ft. trestle, as well as all of the 
other large trestles lying immediately north of 


Gamboa for a distance of six miles, had thus been | 
The latest type of dump cars used by the | 


filled in. 
Panama Railroad has been a decided improvement 
on previous types, although similar in construction. 
The price paid has been 1050 dols. each car. 
are of the built-up bolster type weighing 31,500 lb., 


and dump on a 45 per cent. slope with a door opening | 


4ft. 4in. 

One of the principal differences between the re- 
located line of the Panama Railroad and the old line 
is the construction of a tunnel—Fig. 4, page 645—the 
only one on the Isthmus, and this construction is as 
remarkable for its general features as for the extreme 
difficulty which has been experienced in bringing it 
to a successful completion. As originally designed, 
the tunnel was to be 595ft. in length, but before 
its completion it was lengthened 150ft. at the north 


end and 91ft. on the south end, to provide for flatter | 


slopes on the side of the hill due to slides, so that 
its length to-day is 736ft. from portal to portal. 


The northern 400ft. of the tunnel passes through | 


solid rock, and the south slope of this rock lies at an 
angle of 45 per cent. The excavation of the south 
portal of the tunnel so disturbed the equilibrium of 
the earth which forms the south side of the Mira- 
flores Ridge, that early in construction the entire 
side-hill, involving about 200,000 cubic yards of 
material, began creeping southward along the axis 
of the tunnel, as well as eastward at an angle of 
about 60 per cent. from the direction of its axis. This 
movement carried the earth section of the tunnel 
with it, and literally twisted the tunnel to pieces. 
The timbering in the whole of the earth section of the 
tunnel collapsed, but the rock section, 421ft. at the 
north end, was not affected, and subsequently was 
lined with concrete. During the rainy season work 
on the earth portion had to be suspended, but finally 
the tunnel was again opened up on the original centre 
line and grading, was completed in April, 1909. 

The tunnel is 15ft. wide and 21ft. 3in. high, the 
length, as already stated, being 736ft., with 75ft. of 
retaining wal's. The excavation has amounted to 
21,110 cubic yards, of which 50 per cent. has been 
in solid rock, and there have been 736ft. of timber 
lining. The total cost of the tunnel excavation 
was 79,950 dols. (£15,990), of which the labour 
cost amounted to 58,987 dols. (£11,797), and the 
material to 28,967 dols. (£5793). 

It will thus be seen that the cost of excavation 
in the tunnel bore per cubic yard works out at 
3-788 dols. Of concrete lining there were used 
6295 cubic yards, which cost a little over 4-75 dols. 


(19s.) per cubic yard. The labour worked out at | 
5-50 dols. (22s.) per cubic yard. The total cost of | 


concrete, including hardware, amounted to 69,645 dols. 
(£13,929). The total cost of the entire work, in- 
clusive of approaches, tunnel costs, excavation and 
concrete lining, was 171,523 dols. (£34,304). 

Upon the completed line of the Panama Railroad 
there will be two steel bridges, earried on reinforced 


The cars | 


concrete piers and abutments. One of these, with 
a 200ft. truss channel span, crosses the Chagres 
River—Fig. 3—where it enters Gatun Lake at 
Gamboa, and was built during the fiscal year endiny 
June 30th, 1908. The second bridge, which is of the 
bascule type, has been erected where the railroad 
crosses the Gatun River. All of the other rivers 
and streams are carried through culverts below 
sub-grade, so that a continuous ballasted road bed 
is secured. These culverts have been constructed 
from 15ft. to 20ft. above the bottom of the streams. 
The backing up of water is considered as of 
slight importance, for two reasons :—First, tho 
land is uncultivated, and is now owned entirely 
by the Isthmian Canal Commission ; and, secondly, 
now that the lake is formed, all land on both 
sides of the line below elevation 85 above sea- 
level will be permanently flooded. By placing the 
culverts high against a rock side-hill, good founda- 
tions, without piles, were often obtained, whereas 
it would have been necessary to have gone to great 
expense had the culverts been located in the bottom 
of the valley. Furthermore, with embankments 
having side slopes of 2: 1, each foot that the culvert 
was raised would shorten it by 4ft. 

There are three types of concrete culverts used on 
the railroad, reinforced covered arches, reinforced 
boxes, and vitrified pipe culverts. A gravel concrete 
has been used almost exclusively, and it may be 
interesting to give the cost on two of the arched 
culverts of this type :— 





| Mamet Arch Culvert (Width 10ft., Height 8ft., Length 224ft.). 
| dols. 
| Excavation, 1000 cu. yd. at 2-8189dols, per cu. yd. 2,818.90 
Placing concrete, 819 cu. yd. 
Labour at 4-8624 dols. 3,982.35 
Material at 5-2751 dols. 4,320-37 
Biaragware ... 2... . 1,839.25 
Total cost ... . 12,960-87 


Total cost of conerete placed per cubic yard 12-3833 dols., which 
price includes cost of 11,600 linear feet of piling driven. 
Juan Grande Arch Culvert (Width 20ft., Height 20ft., 
Length 223/t.). 
dols. 





Excavation, 8540 cu. yd. of earth at 0-3991 dolls. ... 3,408 +35 
Placing concrete, 2875 cu. yd. 

Labour at 4-0575 dols. 11,665.45 

Material at 4-25689 dols. .. 12,238.56 

| Hardware ... a 3,474-21 

Total cost 30,786 -57 


Total cost per cubic yard of concrete placed 9-5227 dols. , which 
| includes cost of 7890 linear feet of piling driven. 

When the railway was being constructed in 1850- 
| 1855, in spite of the fact that it ran through virgin 
forests, it was necessary to import sleepers from 
Colombia, since the Isthmus couid not provide them. 
To-day the railroad is obtaining its sleepers from the 
neighbouring Republic of Santo Domingo, and a con- 
tract was entered into as recently as December, 1911. 
for the supply of 75,000 hardwood “‘ties,’’ as the 
Americans term them, to be cut from the bayabonda 
|tree. There are to be two classes, the standard being 
| 7in. thick, Yin. wide on face, 8ft. 6in. long, with a 
variation allowed from the straight edge on top and 
| bottom of Jin. and on sides of 2in. The other class 
| will be 63in. thick, 8in. wide on face, 8ft. 3in. long. 
Delivery commenced inMarch, 1911, acd the supply is 
to be continued at the rate of 8000 sleepers every 
two months until the order is completed on the 30th 
| June, 1913. 

The whole of the rolling stock upon the Panama 
Railroad is practically new or equal to new; praise i; 
| due to the manner in which it is maintained. Origin- 
ally of the best material in construction, every car. 
whether it be passenger or freight, is kept in perfect 
condition, which is not always an easy matter in the 
tropics, where wood is very much subjected to deteriora 
tion. The locomotives are practically all of the 
Baldwin type, but have been erected in the shops of 
the Panama Railroad Company. 

Plans are being perfected by the Panama Railroad 
Company for the construction of a new passenger 
station at Panama City, according to a report from 
Mr. Caspar L. Dreier, the United States Vice-Consul- 
General at Panama City. The new building will be 
situated a little to the east of the present station, so 
that the latter can be used while constructing the 
new building. Although the company officials state 
that it has not as yet been definitely determined as to 
the exact style of building that will be erected, the 
plans so far as perfected now call for quite an exten- 
sive station, the building presumably being of rein- 
forced concrete and of two or three storeys. Due 
provision will be made for adequate facilities in the way 
of train sheds, large exits from the train yard, ample 
room for cab stands, and other facilities. Work 
already has been started on the concrete platforms, 
train sheds and coverings for the approaches to and 
from the trains. The old depét hotel has also been 
removed, and it is thought that work upon the general 
construction will soon be under way. 

During the past year, 1911, the Panama Railroad 
has continued its successful career from a financial 
point of view. The freight tonnage increased by 
| 22.39 per cent. during the year ending June 30th 
| over that for the previous fiscal year. The revenuc 
| tonnage, that is, the freight exclusive of that carried 
| for the Railroad Company, increased 23-04 per cent. 
| The increase was in both freight carried south-bound 
|}and north-bound, and represents all traffic, except 
| that of Panama, from the United States and to San 
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Francisco from Europe in the south-bound trade, and 
that from Panama to the United States and from 
Central America and Mexico to the United States in 
north-bound traffic. The following statement sum- 
marises the tonnage for the fiscal year 1911 as com- 
pared with that of 1910 :— 


Tncrease, 





1911, 1910, 
s per cent. 
South-bound (to Panama)... 1,178,560 991,856 8-82 
North-bound (from Panama) 378,470 280,361 34-99 
Total 1,557 030 1,272,217 22-39 


The revenue freight, including both merchandise 
and coal, amounted to 1,523,681 tons, an increase 
of 285,300 tons, or 23-04 per cent. The total revenue 
derived from this traffic was 2,398,177-88 dols., an 
increase of 25,605-94 dols., or 1-08 per cent. Com- 
pany freight amounted to 33,349 tons, and there were 
carried 3449 tons of mail and baggage and 2909 tons 
of * express,’’ which are included in the totals quoted. 
Of the freight tonnage 75-69 per cent. was south-bound 
and 24-31 north-bound, as compared with 77-96 and 
22-04 per cent. for the previous year. The through 
freight tonnage was 36-42 per cent. of the total 
handled, as against 30-60 per cent. in 1910. Coal, in- 
cluding that for the company, comprised 49-53 per 
cent. of the local trafiie south-bound. 

Freight south-bound from various sources shows 
the following increases :— 

From New York, Philadelphia and Gulf ports to 


Tons. 

South Pacitic ports 10,881 
San Francisco ote ee 50,026 
Central America and Mexico ... 6337 
Panama .. : 3,085* 

From Europe to- 
South Pacific ports 7,049 
Panama.. E : eae 3427 
Central America and Mexico re 2527 
DS re hr es hace ole 230* 

Decrease. 
In the northward direction the following increases 
are shown :— 
To New York, Philadelphia, and Gulf ports from 
Tons. 
South Pacitic ports 1,014 
San Francisco 82,026 
a ee 850° 
Central America and Mexico : 1,186 
* Decrease. 

To Europe from— 
South Pacitie ports 2,902 
San Francisco 1,262 
Panama... es ee Sa bee 328 
Central America and Mexico ... 15,158 


A statement showing the number of passengers 
earried on the railroad and earnings is as follows :— 


Increase, 





Class. 1911. 1910. 

: per Cert. 
First 696,688 ... 627,397 11-04 
Second 1,715,466 1,600,172 7-21 

Total 2,412,154 2,227,569 8-29 


The gross revenue from the transportation of local 
passengers was 686,991-25 dols., a decrease of 3-52 
per cent. from 1910, while the number of passengers 


carried shows an increase of 184,585, or 8-29 per | 


cent. The revenue received from through passengers 
shows an increase of 6524-24 dols., or 20-92 per cent., | 
and the number of through passengers an increase 
of 2563, or 36-56 per cent. There was a decrease of | 
4-64 per cent. in revenue from local passengers, and | 
an increase of 8-20 per cent. in the number carried. | 

The above figures, it may be remembered, are up 
to the end of the fiscal year (June 30th), but since 
they were issued I have been favoured with freight 
returns for the following three months, namely, to 
September 30th, 1911, and from these I note that there | 
has been a further increase over the returns for the | 
corresponding period of 1910 of as muchas 26 per cent., 
or some 86,678 tons inexcess. The respective figures | 
are: 1910, 323,430 tons; 1911, 419,108. 








THE GERMAN NAVAL ARCHITECTS. 
No. II*. 


At the second meeting in the Marine Akademie, | 
at which Prinz Adalbert was again present, the pro- 
ceedings began by the reading of messages from the 
Marquis of Bristol and Sir Philip Watts, which | 
were answered by a complimentary telegram. The | 
first paper was ~The Development of the Torpedo,” | 
by Capitan zur See 8S. Michelsen, Kiel. | 

While not in a position to divulge secrets, Captain 
Michelsen believed that the general development 
of the torpedo in recent years had been such that an 
account of it would be of interest to the meeting. 
Distinguishing between the locomotive ** torpedo ” 
as the offensive and the stationary ‘‘ mine” as the 
defensive weapon, he said the Whitehead torpedo 
was now almost the only one in the field. The 
torpedo was now able to take its place as the equal 
of the gun. The development of the explosive 
charge was the result of explosion experiments 
made partly on actual war vessels and partly 
on caissons of smaller size, which, however, were 


not damaged to the same degree as _ larger 
objects. The earlier charges of 200 1b. to 250 lb. 


of explosive material had grown to 260lb. to 
330 lb. The original Whitehead torpedoes had 


had charges of only 66lb., and those used in the 





* No. I. appeared June i4th. 


9 | 


}and differed from the Whitehead in carrying a gun | 





Japanese War had charges of 1321b. The weight 
of the charges was now 150 per cent. greater than 
those used in the last-mentioned war. The old 
| pointed heads wer, now made round, so that the 
| charges exploded close to the points of attack. The 
| old gun-cotton, with its specific gravity of 1-2 to 1-3, 
| had given way to various explosives won from coal 
ltar and having a specific gravity of about 1-6. 
| These included picrie acid, called lyddite, schimose, 
|&e. It is considered that the explosive value of the 
| charges is now three times as great as those used in 
| the Russo-Japanese War. Meanwhile ships had 
| increased in size and become relatively less vulner- 
‘able. The lecturer thought that one hit with a 
torpedo might fail to sink a large warship, but it 
would compel her to leave the line of battle, whereas 
/a second hit would probably complete the work. 
|'Torpedo nets were now used by every country, 
except the United States of America, where it was 
probably thought that they would be of no avail 
against the new Davis weapon. The Bullivant net 
| as fitted in a large English warship weighed 100 tons. 
|The weights built into vessels in the form of division 
| bulkheads, &ec., for the same purpose were even 
| greater. If necessary, the charges and their effects 
| could be still further increased. 

| With regard to range, the. 2lin. English torpedo, 
| Mark II., was said to run for 10,000 to 11,000 yards, 
|and it probably had an effective range of about 
6000 m. (6560 yards), and the weapons of other nations 
|; would probably shortly do much the same. The 
} author thought this range sufficient, but remarked 
that practical trials must decide whether further 
}improvements in the motor should be devoted to 








/inerease of the speed. The motor used was the 
Brotherhood compressed air engine. From the 
original 300m. (328 yards) the range had been 


first increased to 800m. (875 yards), then gradually 
advanced to 2000m. (2187 yards), and finally to 


Fue/ 
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Fig. 1-KRUPP 300-H.P. DIESEL 


3500 m. (3828 yards), by improvements in the material 
and increase of the size of the air vessel accompanied 
by the adoption successively of the three-cylinder 
and four-cylinder engines. An apparatus was now 
inserted which heated the air before use. Attempts 
were now being made to replace the Brotherhood 
engine by a turbine, and this or other motive ma- 
chinery would probably further increase the per- 
formances already attained. 

As regards steering, the maintenance of a desired 
depth below the surface had now been satisfactorily 
accomplished. The uncertainty of aim due to im- | 
perfect knowledge of the speed of the enemy could 
be reduced by increase of speed of the torpedo, but 
not avoided. The actual deviation from the course | 
given by the direction of the tube was reduced to | 
about 1 per cent. of the distance travelled by the 
introduction of the gyroscope, which, by means of the 
Anschiitz patent, was now made to act co .tinuously | 
during the run. The Davis torpedo was the | 
invention of Cleveland Davis, dated from 1908, | 


at the head—see THE ENGINEER, February 23rd last. | 
Whereas the Whitehead charge exploded in the open 
water and took effect on the outer parts, the Davis 
gun shot the charge into the vessel to explode inside. 
The extent of the damage resulting would probably 
be less, and would vary with the angle of the gun 
at the moment of discharge. The author had no | 
doubt that the Davis gun-torpedo could be made | 
into an effective weapon. The torpedo was the | 
deciding factor in the design of the submarine boat. | 
Russia was building destroyers with 10 torpedo | 
tubes, and France had boats with 11 tubes. The 
arrangement of bow tubes in the United States navy 
was good. 

The early future, Captain Michelsen said, would see 
much more attention paid to the torpedo in large 
war vessels, The ‘‘ torpedo ram” had come to life 


Suction 


|earlier engines, a 35 





again. Russia was said to be building a submarine 
cruiser of 5400 tons displacement with 36 torpedo 
tubes and 60 torpedoes. He referred also to the 
Japanese war vessel Kongo, said to have a large number 
of underwater broadside tubes, as showing the direc. 
tion in which design was now tending. This weapon 
bade fair to determine the direction that the future 
developments of all kinds of war vessels would take, 

In reference to the paper read, Herr Kortimann, 
of the firm of Messrs. Schwartzkopff, Berlin, called 
attention to the circumstance that the author had 
given compressed air torpedoes the general desiy- 
nation of Whitehead torpedoes. German knowledye 
and German industry had, however, borne a part in 
the design of compressed air torpedoes. ‘The 
Brotherhood engine was in universal use, and likewise 
the gyroscope and the heater. Messrs. Schwartz- 
kopfi’s air heater, however, developed so little 
external heat that bronze could be used for the parts 
of the machinery. The use of compressed air as the 
driving medium had been introduced into the 
Schwartzkopff turbines long ago. The German navy 
employed a Whitehead type which they had them- 
selves brought to perfection. The Messrs. Schwartz- 
kopff had likewise developed their torpedo in such a 
way that it met the international requirements in 
every respect. Captain Michelsen described the 
compressed air starting appliance of the Schwartz 
kopff torpedo as very good. The air was led on to a 
turbine, which, after setting the gyroscope in motion, 
was disconnected. The gyroscope was then left to 
itself. If the author had been acquainted with the 
development of the Schwartzkopff torpedo, he would 
no doubt have given more attention to it. 

Geheimrat Busley thanked Captain Michelsen 
for his paper, which, in spite of the great difficult ics 
inherent in the subject, had been exceedingly interest 
ing and instructive. 

The last paper on the list was one on ** Diesel Motor 
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SUBMARINE ENGINE OF 1907 


Germaniawerft,” by Direktor C. 
So much having already been 
written about the principle of the Diesel engine 
land about the details of its construction, Herr 
| Regenbogen proposed to confine his remarks to a 
/ general description of the part taken by the Krupp 
| firm in the development of the engine. This firm 
_ had, indeed, played an important part in the latter. 
At an early stage it had taken up the Diesel patent, 
and by placing funds at disposal in particular for 
experimenting, had enabled the crude design to be 
turned into a marketable object of sale. An agree- 
ment was soon after come to with the Maschinen- 


Building at the 
Regenbogen, Kiel. 


| fabrik Augsburg, which firm was in possession of an 


earlier licence for South Germany, and subsequently 
a company was formed to exploit the invention, 


lin which Krupp and the Augsburg Company held 


the largest shares. Between the years 1897 and 
1899 the details of the engine were experimentally 
worked out. Amongst other experiments was one 
with coal gas as motive medium, which, though a 
technical success, did not prove economical. Of the 
horse-power single-cylinder 
Diesel motor was used to drive a high-pressure 
rotary pump of the Sulzer Company at the Munich Ex- 
hibition of 1898; two others were sold at about the 
sametime, and are stillin service. In 1904 the Fried. 
Krupp Germania Werft, Kiel, received an order 
for submarine boats for Russia, and the application 
of Diesel motors for the purpose was taken into 
consideration. A 200  horse-power four-cylinder 
motor was designed, which was to weigh 724 lb. 
per B.H.P., this being the first attempt to apply 
the principle to submarine work. The first engine 
built—Fig. 1—was one of 300 B.H.P. on the four- 
cycle principle, which made 450 revolutions per 
minute, but which did not, however, reach the testing 
ground till 1907. It was the first four-cycle reversing 
engine built by the firm, and it had the very low con- 
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sumption of 394 Ib. per brake horse power without con- 
densation. The weight was 72} lb. per brake horse- 
power. It was abandoned on account of its heavy 
weight. After brief notices of a number of experi- 
mental engines, the author stated that from 1908 
onwards a considerable number of slow-running four- 
cycle Diesel motors of the ordinary vertical type were 





built, partly to train up a staff of men and partly to 
collect experience to be applied in ship Diesel motor 
construction. It now became necessary to extend 
the premises, and a large number of new designs were 
also got out, so that the works were right in the front 
rank in the manufacture of ship motors. 


Fuel Valve 











Scavenge Valve 


regulation which depended on it did not exist in the 
case of the Diesel engine, since the injection was the 
The 
Though the 
difficulties in connection with this were not entirely 
surmounted, the Germania could point to a whole 
series of single-acting and double-acting engines on 


same for the two-cycle as for the four-cycle. 
important point was good scavenging. 





Cooling Water 





that approached the latter from within was no longer 
able to keep it cool. The consequence was that 
in four-cycle motors cylinders of more than 500 mm. 
| (19#in.) diameter, artificial cooling had to be resorted 
| to even at a low rate of revolution. At high speeds 
of revolution special cooling was necessary even with 
much smaller diameters of cylinders. In two-cycle 
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Fig. 2—-EXPERIMENTAL DOUBLE-ACTING FOUR-CYCLE ENGINE 


the two-cycle principle in which every reasonable 
requirement was fulfilled. He would, still, not like 
to predict whether the large engines of the future 
would be of the two-cycle or of the four-cycle type. 
The marine motors were larger than the land engines 
and differed considerably from them. The parts 
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Fig. 3—50-H.P. TWO-CYCLE ENGINE 


As in the case of the gas engine, the question arose 
in Diesel construction in passing to greater powers 
whether four-cycle or two-cycle single-acting or 
double-acting motors were preferable. The difficulty 
in connection with gas engines of obtaining the proper 
mixture in the cylinder at all powers and the good 





were much more like the corresponding parts of the 
marine steam engine. In the case of two-cycle 
motors, the question of piston cooling played a very 
important part. In engines above a certain size 
the heat given off from the combustion chamber 
to the bottom of the piston was so great that the air 


motors artificial cooling of the piston was necessary, 
even at low powers. Oil cooling, which had been 
adopted, was found to have the advantage that the 
mixture of the fluid cooling substance with the lubri- 
cating oil, which was apt to take place, did no harm. 
The mixture of oil with water, and especially with 
sea-water, was undesirable. In large engines, especi- 
ally on the two-cycle system, very considerable quan- 
tities of heat had to be dealt with. Doubts as to the 


1 




















Fig. @-NEEDLE JET FOR TAR-OIL 


sufticiency of oil for these cases led to experiments, 
in the course of which it was found that water cooling 
with carefully chosen apparatus was the best. The 
Germaniawerft had patented a device for this purpose, 
a sketch of which was shown—see Fig. 2. Its effect 
was to prevent water from mixing with oil within the 
enclosed spaces. 

A number of Diesel motor installations and 
designs of the Germaniawerft were then thrown on 
the screen and described. 

First anumber of engines for stationary purposes were 
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shown. Some of these used tar-oil. The yearly produc- 
tion of this material in Germany, said the author, was 
about 450,000 tons, and in the coming years it was ex- 
pected to reach 1,000,000 tons. This would be obtain- 
able within the country and duty free. The question 
of the supply of oil had recently been the subject of 
scientific investigation, which showed that it was not 
likely to fail. The Germaniawerft had taken out a 
number of patents for the application of tar-oils, 


which, however, were of importance chiefly for land | 
A section of a tar-oil injection valve is | 
The parts and action are as follows : | 


engines. 
given in Fig. 4. 
—-E is the fuel supply passage and F the injection 
air passage; C is the pulveriser; M the needle ; 
A a special valve actuated by the engine—it opens 
or closes a passage H, which is connected either with 


the atmosphere or with an enclosed space at a lower | 
Supposing A to! 
be open, then a little oil is forced through the atomiser | 
and collects in the space at G. There it is highly heated, | 


pressure than the injection air. 
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Fig. 5—120-H.P. 


and as soon as the needle valve lifts it is the first to enter 
the cylinder, and owing to its already high tempera- 
ture, ignites at once. It is immediately followed by 
the main charge, which is fired by it. 
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| E.H.P. 


were contemplated. 
tons carrying capacity two motors of the same type, 
each of about 1800 E.H.P., were being built. For 
warships and high-speed merchant vessels higher 
speeds of revolution and higher class materials were 
resorted to. For these, medium-weight motors of 
66 lb. to 88 lb. per horse-power were supplied. The 
motors were in these cases completely cased in ; 
they had direct-acting reversing gear, and in the mean- 
time were built with six single-acting cylinders. 
An installation was shown for a foreign navy consist - 
ing of two engines of 600 B.H.P. each, making 300 
revolutions per minute. Exclusive of  shafting, 
they weighed 77 lb. per B.H.P. 

The quick-running motors of specially good material 
built by the Germaniawerft for submarine boats 
were considerably lighter. 

An illustration was given of an exceedingly compact 
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GEARED DIESEL ENGINES FOR 


} submarine boat engine of 900 B.H.P. and 450 revolu- 


tions with enclosed cranks. The motor was arranged 
with two air pump cylinders in the middle, at each 
end of which were three working cylinders, while 









Fig. 6—-END VIEW OF PADDLE BOAT ENGINES 


The stationary motors weighed from 550 Ib. to 
660 Ib. per brake horse-power ; the medium motors 
for dynamos and pumps 264 lb. to 352 Ib. per brake 


horse-power. Of the latter an installation of 250 
E.H.P., with 300 revolutions, was shown. These 


were followed by a number of small and medium- 
sized marine installations. Of special interest was a 
six-cylinder motor of 120 B.H.P. at 400 revolutions 
for a paddle steamer—Figs. 5 and 6—which was 
geared down to 50 revolutions at the paddles. 
Each of the motors could be disconnected by the aid 
of a friction coupling. The whole installation, 
exclusive of the paddles, weighed only about 20 tons, 
the motor alone weighing 11 tons. Of larger two- 
cycle installations, an engine of 1200 B.H.P. and 140 
revolutions for a vessel of the Deutsch-Amerikanische 
Petroleum Gesellschaft was shown. It had much 
the appearance of a steam engine of heavy design. 
The cylinders were divided into two groups, which 
could be brought into action separately when manceuvr- 


ing. Each of the two working handles controlled 
three cylinders. The two transversely arranged 
motors were coupled direct to the compressors. 


Motors of this single-acting type ranging up to 3000 


at each end of these again was a scavenge pump 
cylinder. The pistons had the patented cooling 
appliance and worked without a hitch. A large 
number of engines of this type of about 850 to 
900 B.H.P. were built or in course of construction. 
There was now no doubt that oil engines of the | 
largest sizes would find acceptance with users, and 
their creation was only a question of work and experi- 
ment on the part of the engine builders. Krupps had 
don. a great deal of experimental work. Amongst 
other endeavours was the attempt to replace the 
scaveng> pumps by a jet apparatus. The author | 
proposed to go into this later in a separate paper. 
The best theoretic results in the cylinders were still 
far from being attained. Herr Regenbogen described 
a cinematographic method with which he had en 
deavoured to study the actual working of the process. 
The experimenis were not yet concluded, but he 
hoped that they would yield instructive results, 
a report of which he would eventually give at a future 
day. The apparatus is illustrated in Figs. 8 and 9. | 
It consists of an element of an engine in which part 
of the ordinary cylinder is replaced by a strong glass 
cylinder, so that the contents may be visible. There 


| 
| 


were built by the Germaniawerft in single- | 
acting engines. For larger powers double-acting motors | 
For a tank vessel of 15,000 | 





is, of course, no explosion, but the piston is operated 
by compressed air at an appropriate speed. The 
scavenging air is taken from the receiver K, and ji), 
order to make the process visible black smoke js 
pumped in to represent the products of combustion, 
Illumination was effected by two powerful are lamps, 
but at a speed of 400 revolutions per minute no 
results of value were obtained, because the tiny 
interval was so short that very few pictures were 
taken by the film, which could make no more thai, 
eighteen exposures per second. A_ slower speed 
had to be employed, but even then the difficulties 
of illumination had so far prevented the experi 
ment showing anything of value. A metal rod 
fixed to the top of the piston shows its position eve) 
when it has descended below the edge of the meta 
portion of the cylinder. 

Up to the end of April, 1912, 
had turned out motors of 69,434 
cylinders. 


the Germaniawert! 
B.H.P. in 646 
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Dr. Ing. Rudolf Diesel, who rose to discuss the 
paper, said he would not go into questions of design 
or type, but only confirm or supplement historic 
reminiscences and bear testimony to some of the 
achievements of the Germaniawerft. He had been 
able to lay before the late Herr Krupp nothing better 
than a theory and his unshakeable belief in it. Great 
credit was due to Messrs. Asthéwer, Schmidt, and 
Gillhausen, who had supported his invention even 
when it would not work. In the course of several 
years the successive steps in the development were ; 

(1) The engine—a grand explosion. (2) The engine 
made a few turns only, but gave full diagrams. 
(3) The engine began to go. This was easy to relate, 
but the slow progress, the hard work, the stoppages, 
and the great expenditure of money were 
trials, and without the co-operation of these gentle- 
men he should not have succeeded. After four years 
of experimenting, Augsburg had confined itself to 
the stationary engines. When once the advantages 
of the Diesel engine for ship work had been recognised, 
and the nations were competing for the best submarine 
boat engine, the Krupp firm attacked the problem 
from this side. The great amount of work and high 
qualities of various kinds required would be appre- 
ciated from the description i. Herr Regenbogen’s 


severe 


paper. They would see that the firm not only pro- 
duced high-class details, such as piston cooling 


appliances, tar-oil nozzles, and reversing gear, but 
that they had in some directions struck out entirely 
new paths. In this connection were to be mentioned 
the motors of ** very high speed ” and of * very large 
size’ respectively, and he believed that with these 
Krupp marched in the forefront. The largest types 
of marine engines for peace and war would have the 
Germaniawerft for their birthplace. The combina- 
tion of shipyard and Diesel motor construction was a 
good one, but it must be kept in view that the motor 
required engineering work of high precision. ‘The 
Howaldt’s-werke were now also fitting Diesel motors 
in their vessels. He thought the prospects were good 
for the town of Kiel, and wished the industry all 
success. 

After some remarks from Geheimrat Busley, in 
which he conveyed the thanks of the meeting to Herr 
Regenbogen, the proceedings closed with a vote of 
thanks to Prince Adalbert and to the numerous 
participators in the proceedings. We give below 
a few notes about some illustrations provided by Herr 
Regenbogen; the regulations of the Schiffbau- 
technische Gesellschaft about the non-translation 
of their papers are very stringent, and this must be 
our apology for the scantiness of the information. 
Much may, however, be picked up from the drawings. 

The Diesel motor at the Germaniawerft, in’ Kiel.— 
Fig. 1 represents the first design of a reversing four- 


| cycle Diesel motor prepared in 1904 for a submarine 


boat. Its considerable weight—72$ lb. per B.H.P.—led 
to its abandonment for submarine work, though it 
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was in other respects satisfactory. Fig. 2 shows 
an engine which was built for experimental purposes 
in Essen as a double-acting four-cycle motor, and sub- 
sequently transferred to Kiel. Here it underwent 
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| 


THE ENGINEER 











werft for the application of tar-oil as fuel. 


the motor, without the aid of a more inflammable 
fuel to keep the process going; its action has been 























alterations designed to test various theories and new 
arrangements. The 50 horse-power two-cycle motor 
hown in Fig. 


stepped piston, the application of which enables a 


3 is noteworthy on account of its 


Fig. 7—-EXPERIMENTAL DOUBLE-ACTING TWC-SYCLE ENGINE 


briefly described above. Figs. 5 and 6 show the 
Diesel engine in the form of two six-cylinder motors 
as applied to a paddle vessel. The speed is geared 


down from 400 revolutions in the engine to 50 revolu- | 
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- Guide cylinder with exhaust slits (cased in). E. 

3. Glass cylinder. F. 

(. Piston with indicator. 

. Cylinder cover with scavenge-valves and branch 
to take pipe. 


compact form. 
scavenge cylinder is under the main cylinder. 








Figs. 8 and 9—APPARATUS FOR THE 


f Reversing rod and 

\ cam discs (covered in). 

G. Auxiliary motion weight. 

H. Distributing cock with air pipe for raising and 
lowering the piston. 


motor with several cylinders to be built in a very | tions at the wheels. 
It has the disadvantage that the | two-cycle experimental engine, the trials with which 
Fig. 4 | are so far advanced as to show the thorough feasi- 
illustrates a method worked out by the Germania- |! bility of the arrangement. 


J. Blow-off valve. 
K. Scavenging air tank, compressed 
suction pipe behind the tank. 


Fig. 7 shows a double-acting 


Figs. 8 and 9 illustrate 


oe 
This | 
material can be used, even at the smallest output of 


INVESTIGATION OF THE SCAVENGING PROCESS. 


L. Mixture pipe for the coloured injection air. 
M. Ejector for the suction of smoke into the cylinder. 






























































the apparatus constructed for the  investiga- 
| tion of the scavenging processes—also referred to 


above. Since these succeed each other too quickly 
| to be followed by the eye, recourse was had to 
cinematographic methods of observation, and pro- 


| mising results have been obtained. It has been 
|found necessary, however, to work with more 
| powerful object glasses than those hitherto at 


disposal, and it is expected that later results will 
| yield information of a very valuable kind. 


INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 
No. I. 


THE seventeenth annual Convention of the Incorporated 
Municipal Electrical Association has been held during this 
week at Harrogate, and concludes to-day. Mr. G. Wilkin- 
son, chief electrical engineer to the Harrogate Corpora 
tion, is president this year, and a very large number of 
members and their friends took part in the proceedings. 

The first serious business was the presidential address. 
This was mainly directed to calling attention to a number 
of practical points both in connection with the Board of 
Trade regulations concerning electric supply and as regards 
power station work, at the same time pointing out possible 
improvements. It was suggested that the association 

| should devote itself to an attempt at securing modification 
of Clause 4 of the Board of Trade Regulations (Minimum 
size of Conductors), and also the pressure regulation clause. 
The minimum size of service cable allowed under the latest 
regulations at 1000 ampéres per square inch has a carrying 
capacity of 7 ampéres, and at 200 volts such a service 
cable is capable of carrying 1.4 kilowatt. This regulation 
has, in the opinion of Mr. Wilkinson, for many years caused 
an extravagant waste of copper. At 200 volts, taking the 
low density of 600 ampéres per square inch, this minimum 
sized service cable will supply 28 8-candle-power carbon 
lamps at an efficiency of 3.75 watts per candle-power, a 
| far too large number for small houses and shops. With 
metal filament lamps, of course, the case is much worse. 
The argument that small service cables are more liable to 
mechanical damage, Mr. Wilkinson overcomes by the use of 
concentric lead-covered cable, for which he has obtained 
special permission from the Board of Trade for supply to 
small properties and also for side street lighting. The 
pressure variation under the Board of Trade rules, viz., 
4 per cent., or . he would increase in view of the use 
of metal filament lamps, and he argues that for the same 
variation in light with these lamps compared with carbon 
filaments—which were the only ones in use when the 
regulations were made—the pressure variation may be 
increased approximately in the ratio of 4 to 6. This 
| modification would enable supply authorities to earn 50 per 
cent. more revenue without additional expenditure on 
low-pressure mains, provided the increased load is imposed 
with approximate uniformity. 

After a brief reference to the Wiring Powers Bill, which 
the Association now has before Parliament—although 
there seems little chance for it this session—some comments 
are made regarding economies in the generating station. 
It is the standard practiceinsome of ourlargest works to pass 
thesame amount of cooling water through the condensers, 
irrespective of the load on the plant. Thus heat energy, 

















N. Furnace and smoke producer with lead to the 
eylinder. 

©. Are lamps for photographing. 

P. Reflector screens for photographing. 


air and smoke 


which shouid go back to the boilers, is wastefully dissipated 
in the cooling water. The theoretical temperature cor- 
responding to a vacuum of 28in is 100 deg. Fah. Con 
denser makers are able to guarantee an emission tempera- 
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ture within 5 per cent. of the theoretical at all loads. The 
temperature of the condensed steam on a vacuum of 28in. 
ought not therefore, to be below 95 deg. Fah. and the 
amount of cooling water passed through the condenser 
should be regulated in accordance with the readings of a 
thermometer so as to maintain the outlet temperature 
practically uniform under all variations of load. Another 
loss easily avoidable is due to employing a hot well or 
feed tank of too large a capacity. A feed tank as small as 
possible, consistent with a continuous supply to the feed 
pumps, is recommended as cheap and economical Mr. 
Wilkinson disagrees with the view held by many engineers 
that the temperature of the water in the hot well or feed 
tank should be at least 100 deg. Fah. The feed water 
should be no hotter than the discharge temperature from 
the condensers, and in cases where there are no condensers, 
the water in the feed tank should be cold. The cold water 
from the feed tank should be divided in proper proportion, 
one part going through the exhaust steam heaters and the 
other through the economisers. The necessary minimum 
initial temperature of the feed water passed through the 
economisers can be obtained entirely at the expense of the 
waste furnace gases by connecting a small pipe from the 
hot end of the economiser to the suction of the feed pump. 
Experiments have shown the economiser efficiency to be 
raised by 10 per cent., resulting in an economy of one per 
cent. in fuel by this arrangement. 

The astonishing amount of make-up feed water required 
in present-day power-houses is a subject of some discussion 
by Mr. Wilkinson, in connection with which he makes the 
following comment :—If all the water from the steam 
range and separators is taken back to the boilers direct, 
and if the water from the air pumps of the surface con- 
densers is taken through a closed pipe system, direct intq 
the boilers, extra feed water in very small quantity will be 
required to make up for the losses by leakage from the 
steam seals on the turbine shaft bearings, glands, and the 
like. Such make-up feed could, with advantage and 
economy, be pumped into closed cylindrical tanks, and 
there raised to the full steam temperature before passing 
on to the boiler ; in these tanks the suspended matter and 
seale forming impurities would be deposited and they could 
be readily cleaned out when required. The boilers could 
then be steamed for long periods with safety and efficiency, 
and blowing down almost, if not entirely, eliminated. As 
to the gradual concentration of destructive salts or acids in 
the boilers we should be able to rely upon the chemist to 
neutralise these, in a mcre direct and economical way than 
by blowing to waste large quantities of high temperature 
water from the boilers. 

As to future developments, Mr. Wilkinson develops 
somewhat the idea of large power-houses built on the coal- 
fields and on other sites to which coal could be cheaply 
transported by water. A national electric power supply— 
the co-operation of the Government is asked for—of this 
character and the use of gas firing by means of flameless 
surface combustion is regarded as the most likely future 
development. Incidentally, power supply authorities in 
textile districts are advised to develop the sale of steam for 
heating purposes, as is done to such a large extent in 
America. 

Following on the presidential address, Mr. Frank Ayton, 
chief electrical engineer and tramway manager to the 
Ipswich Corporation, introduced a discussion on means for 
securing reliability and maintaining continuity of supply. 
His remarks were concerned with several matters extracted 
from his own experience as to precautions against break- 
downs and interruptions to supply. For instance, in 
connection with banked boilers ready for the “ peak” 
load or emergency supply, there is usually a very large 
drop in steam pressure between the time the boiler is taken 
out of commission and the time when it is wanted again : 
and about two hours is generally required to obtain the full 
pressure. It has been found, however, that by making 
the damper such a fit in its frame as to be practically air- 
tight—a feature which most ordinary dampers do not 
possess—and taking great care to keep the brick settings 
also air-tight, the drop in steam pressure is reduced to 
only 10 1b. during banking hours. Under these conditions 
the mere opening of the damper and the turning over of the 
fires suffices, in about 20 minutes, to bring the boiler up to 
pressure. To avoid the delay caused by a big “shock” 
on the mains reversing the polarity of the direct-current 
generators, there has been installed at Ipswich a set of 
battery excitation bus-bars which run the length of the 
generator panels. On each of the latter a pair of links is 
provided with shunt field circuit, by means of which the 
latter can be separately excited, if desired, by the mere 
throwing over of the links on to the battery terminal studs. 
On more than one occasion this arrangement has demon- 
strated its great utility. An undesirable feature of three- 
wire continuous-current working, a short between one 
outer and the middle wire burning out lamps, &c., con- 
nected between the other outer and the middle wire owing 
to rise of pressure, is got over at Ipswich by discarding the 
usual method of earthing the middle wire by a maximum 
current circuit breaker, shunted by a resistance. All that 
is used is a large resistance carrying 50 ampéres with 230 
volts across it, as the earth connection. There is no 
circuit breaker or other switch. Mr. Ayton, who is 
laying down a three-phase high-tension supply, has de- 
cided not to earth the centre point of his star-connected 
generators, and believes that the plan will conduce to greater 
safety and reliability. Among other matters, Mr. Ayton 
discusses the effect which the innumerable small services 
now being used for street lighting by metal filament lamps 
may have on mains in increasing risks. In order to have 
to avoid making the whole main dead each time the switch 
of a lamp has to be interfered with for any reason, he fixes 
a pair of high-rated fuses inside the service box, as well as 
fuses in the lamp fitting. 

As will be seen, this paper had a very wide range and 
the discussion was equally varied. Considerable reference 
was made to the question of whether pillars or under- 
ground disconnecting boxes are the best. Many leading 
electrical engineers regard the controversy as having 
been settled long ago in favour of pillars, but although 
the majority were of this opinion, there were a few in 
favour of underground boxes. In connection with the 
power station, Mr. Ayton’s proposal as to banked boilers 
was criticised by Mr. H H. Couzens, of West Ham, 
as likely to bring about strains in the boiler when sud- 
denly thrown on to the load at full pressure. The plan 
adopted at West Ham is to run al] the boilers in the station 











lightly from five-eighths to half load, and continually 
to transfer the load from a certain number to another 
set from time to time. The lesson of the recent coal 
strike also came under discussion, viz., the necessity for 
keeping a large stock of coal. Mr. R. M. Carr, of Leek, 
suggested that every power station should have a Diesel 
engine set in reserve for such emergencies, but those con- 
nected with the larger undertakings, such as Sunderland 
think this an insufficient and more or less useless pre- 
caution. 

There was some difference of opinion as to whether 
cable networks should be fused at the disconnecting 
pillars or boxes, the advocates of this policy expressing 
surprise that there should be any solid linked networks 
in existence now. Generally speaking, however, opinion 
went in favour of fusing, the real question being as to the 
extent of such fusing. In large cities it is possible, as 
was pointed out, to run the feeders of each district iso- 
lated from one another, but this cannot be laid down as a 
guiding principle under all circumstances Mr. Burnett, 
of Barrow-in-Furness, argued that a better plan in small 
areas is to couple up all the districts, but to have distinctive 
fuses in the pillars, so that an affected district can be 
isolated from the remainder. The labour question as a 
factor in continuity of supply was raised, although its 
connection with the paper was somewhat remote. It 
was Mr. A. C. Cramb, the engineer at Croydon, who intro- 
duced the subject by an appeal to committees to give 
the administrative head a perfectly free hand in dealing 
with the staff, a sentiment which clearly had the warm 
support of the engineer members present, and was not 
dissented from by any Councillor. 

The Chairman of the Electricity Committee of St. 
Anne’s-on-Sea wished to know how Mr. Ayton would 
keep his fires burning if he excluded all air from the boilers 
by an absolutely air-tight damper. The reply was that 
even with a so-called air-tight damper some air would 
percolate through it and also through the brickwork, 
and this was sufficient to keep the fires smouldering. 
They had had eighteen months’ experience of this at 
Ipswich, and had found it quite satisfactory. In reply 
to the criticism of Mr. Couzens as to strains on the boilers, 
Mr. Ayton said it was a question of the type of boiler 
in use. Probably with water-tube boilers, which Mr. 
Couzens was using. his plan was the most efficient. He 
himself had tried a good many methods, and had found 
the one he described to give the best results on his boilers. 

In the afternoon two papers upon electric cooking were 
discussed. The first was by Mr. F. M. Long, city electrical 
engineer, Norwich, who confined himself to matters govern- 
ing cost of supply. He divided cooking loads into three 
classes :—(1) Small and medium houses, where the principal 
meal is at mid-day ; (2) large and medium houses where 
the dinner is in the evening; and (3) hotels, restaurants, 
luncheon and tea rooms, &¢c., where the load is spread 
fairly evenly over a number of hours. The paper assumes 
£4 per kilowatt as the basis for the standing costs, and 
0-3d. per unit for running costs. For class (1) it is argued 


that the effect on the station, due to the high diversity | 


factor, will not exceed 5 per cent. of the maximum installed, 
and adopting 400 units per kilowatt installed as the average 


annual consumption, a total cost of 0-42d. per unit is | 


arrived at. In class (2), houses where the principal 


meal is in the evening, a total cost of 0-9d. per unit is | 
arrived at, the basis being that the load upon the station | 


would be 25 per cent. of the maximum installed, and if 
the apparatus were used all the year round. This is not 
considered likely, however, and 12} per cent. Joad is taken 


as more near the actual figure, which gives a cost of | 
Hotels, restaurants, &c., it is anticipated, | 


0-7d. per unit. 
would prove cheaper to supply than late-dinner houses, 
as the consumption would be spread over longer hours, 
but they would come on the peak and would probably 


cost more than early-dinner houses, and the figure in this | 


case is given as 0-69d. It should be pointed out that 
these are not mere estimates, but are based on actual 
results in certain districts where the cooking load has been 
developed to considerable proportions. Charts from 
Marylebone, for instance, substantiate the premisses. 
In Mr. Long’s opinion, distributors and services already 
laid will, in the great majority of cases. suffice to deal with 
the extra demand for cooking. The greatest difficulty 
may be experienced with distributors, but in any event, 
the expense of strengthening the mains depends on local 
conditions, and the size of the existing mains. Generally 
speaking, however, in Mr. Long’s experience, the amount 
of current for lighting in residential areas is over-estimated, 
so that there is a margin for the cooking load as far as 
mains are concerned. In opposition to many engineers, 
therefore, Mr. Long does not regard this aspect as a 
serious obstacle to electric cooking. 

As to the charges that should be made for current, 
it seems that at ld. per unit, electric cooking with economi- 
cal apparatus and careful use is equivalent to gas at about 
2s. 9d. per thousand feet, and assuming that electrical appa- 
ratus could be supplied on the same terms as gas cookers, 
it would not be necessary to drop below this figure where 
gas is above 2s. 6d. per thousand. If, however, consumers 
have to buy their stoves or hire them on a commercial 
basis, which could not be less than 20 per cent. of the 
cost per annum, there must be some prospect of saving 
on the current. The paper shows that it will be quite 
possible to supply current in some places at as low a rate 
as $d. per unit, and in many places at ?d., but these prices 
would not be justified for a cooking load only, as there 
are several items in the cost, such as the service, the 
reading of meters and collecting of accounts, which are 
proportional to the number of consumers rather than 
to the maximum load, and though they are included 
in the standing costs they are not covered by the amount 
paid in respect of standing costs by small consumers. 
Such low rates, therefore, should only be given as an addi- 
tion to a lighting rate sufficient to cover such expenses. 
A tariff with a fixed charge per annum or per quarter 
with a low rate for current meets the conditions best, 
in Mr. Long’s opinion, and in such case, one meter suffices 
for both lighting and cooking units. 

Mr. H. H. Holmes, sales manager to the St. Marylebone 
Council’s electricity department, followed with a paper, 
in which he laid down the essentials of a domestic cooking 
outfit, and described a type of apparatus which he has 
evolved during his experience at Marylebone, and which 
is now being connected up at the rate of 300 per annum. 
It was around this paper that most of the discussion centred 


principally through a lengthy and fighting speech by 
the representative of a well-known cooking outfit, Wwho 
claimed less current consumption and other advantages 
for the same work, compared jwith the type of apparatus 
advocated by Mr. Holmes. Apart from this, however, 
some striking facts were brought out. 

Considerable attention has recently been directed to the 
fact that a number of municipal supply authorities are 
offering current at a flat rate of $d. per unit for cooking 
purposes. The movement with regard to the price of 








current has already produced results which should go 
far to convince other supply managers of the wisdom of 
cutting the price as low as possible. The Southampton 
Corporation was the first to charge a flat rate of $d. per 
unit, and in 1911—12 the units sold for domestic cooking 
and heating leaped up to 436,219 from 189,038 in the pre 
vious year when the charge was Id. Similar results have 
been obtained at Luton, and as to whether it pays to supply 
at this rate, it was stated that a record profit was made at 
Luton last year, in a large part due to the cooking units 
sold. The price of apparatus is a rather more difficult 
matter. Some rather outspoken remarks were made as 
to this, and the suggested fabulous profits of the manu 
facturers; nevertheless, several who have gone into it 
closely from the supply station point of view think that 
we cannot reasonably expect the price to be reduced to 
any material extent until the numbers sold are very much 
larger, and that an important factor which will contri 
bute to this end is greater co-operation between the manu- 
facturers and supply station engineers. It was the 
President himself who made the most threatening remark 
in this connection, viz., that supply station engineers 
themselves will have to consider the manufacture of plant 
if the price is not soon reduced. A sensible suggestion 
was made by Mr. J. Christie, of Brighton, viz., that instead 
of Town Councils insisting upon transferring profits to 
relief of rates, these profits should be used in the purchase 
of cooking outfits to be hired out. 





CO-PARTNERSHIP BILL. 


A Co-PARTNERSHIP Bill has been introduced in the House 
of Commons by Mr. James Hope. In a memorandum 
accompanying the text of the Bill, it is stated that the 
measure represents a tentative effort to encourage the 
principle of co-partnership in the industrial life of the 
country. The main objects of the Bill are :—(1l) To 
enable companies to adopt co-partnership in cases where 
they would otherwise be debarred from doing so, either 
by their private Acts of Parliament or their articles of 
association; (2) to set out in the form of a schedule a 
model scheme of co-partnership for their voluntary adop 
tion; and (3) to provide that such model scheme should 
ordinarily b> a condition for granting statutory power to 
new companies to raise capital, though, of course, without 
attempting to fetter the discretion of Parliamentary Com- 
mittees in individual cases. Under this scheme certifi- 
| cates of partnership in the objects of the company and a 
share in its surplus profits are to be granted to all persons 
| in its regular employment. It is provided that the stand- 
ard rate of wages shall be taken to correspond with a stand- 
ard return of 5 per cent. on all paid-up capital, and when 
| the return is higher than 5 per cent. the workman becomes 
}entitled to a bonus calculated at one-twentieth of his 
existing wages for every extra | per cent. paid in dividend. 





A NOVEL form of street traction has been started in 
Altona, on the Elbe, where electric tractors of about 
40 horse-power taking current from an overhead line are 
employed to help horse-drawn carts up a long and steep 
hill. The loads handled range up to seven tons. 


On the Interborough Rapid Transit Company an epi- 
demic of hot journals was traced to the fact that the hori- 
zontal force exerted by the brake shoe on the wheel shifted 
| the journal in the brass and wore the brass too large for 
the journal. In many eases this pressure actually crushed 
the babbitt lining on one side of the brass. The difficulty 
was overcome by the design of a brass different from the 
customary type which had the sides extended around 
the journal to make a full semi-circle, thus providing sur- 
face to resist the horizontal thrust of the brake shoes. 


H.M. Consut-GENERAL at Chicago reports the follow- 
ing particulars of the novel use in Indianapolis of a refriger- 
ating machine for the purpose of producing low tempera- 
tures in order that tests could be made under actual winter 
conditions of the value of different grades of fuel for motor 
ears, &c. It appears that at the plant of a firm of manu- 
facturers of carburetters the refrigerating room directly 
adjoins the dynamometer room, and a road testing 
machine has been erected, which is belted to a dynamo- 
meter so that readings can be taken from the drive exerted 
by the rear wheels of the car at any temperature required. 
The installation consists of an eight-ton horizontal com- 
pressor. 

Mr. Consut MAUGHAN, in a report on the trade of 
Portuguese East Africa, states that in the Inhambane 
district an exceedingly valuable and hitherto little ex- 
ploited product is the fruit of the mafureira tree (Trichilia 
emetica). This is an oil producer which is exceedingly 
| prolific and widespread. It is said to exist in this region 
to an estimated number of over 2,000,000. There is 
satisfactory evidence that each female tree yields 25 lb. 
or more of oleaginous seed, valued on the spot at £7 10s. 
to £8 per ton. During 1910, although it is admitted that 
the greater part of the crop was wasted, 1367 tons were 
exported, valued at £7658. The oil extracted resembles 
that of the cotton seed, and the kernel is said to yield 
65-46 per cent. of oil, An important discovery was also 
made in the Lourenco Marques district a few months ago 
of another valuable oil-producing tree. From specimens 
sent to Kew Gardens it has proved to be a species of 
Balanites, probably the Balanites Egyptica. It produces, 
in the case of well-grown trees, about 401lb. to 50 Ib. 
weight of nuts, said to yield about 60 per cent. of oil 
resembling the best olive. The consul has not as yet 
received an authoritative report upon its probable com- 
mercial value, but it is confidently asserted to be superior 
to that of the mafureira above referred to, 
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RAILWAY MATTERS. 


Tue British consul at Beirut writes that the Tripoli- 
Homs Railway, opened late in 1909, has not adversely 
aflected the traffic of Beirut as yet. It is entirely employed 
in taking 100,000 tons of materials for the Bagdad Railway 
up to Aleppo, under contract, 32,000 tons of which were 
taken up during the last year. A prohibitive freight 
tariff on all other goods still makes it cheaper to send 
Aleppo goods vid Beirut despite the transhipment on to the 
wide gauge at Rayak A short railway connecting Haifa 
and Acre will be constructed in the near future. 





Ir is reported in the Contract Journal that sanction has 
been accorded to a detailed survey being carried out by 
the agency of the Southern Punjab Railway Company for 
a line of railway on the 5ft. Gin. gauge from Jullundur City 
Station on the North-Western Railway to Nakodar Sta- 
tion on the Jullundur--Doab Railway, a distance of about 
twenty miles, Also to a survey by the Oudh and Rohil- 
kund Railway administration for a line of railway of the 
same gauge from Dehra Dun Station on the Hardwar- 
Dehra Railway to Rajpur, a distance of about eight 
miles. 


Fiery-Two of 103 railway companies in the United 
States, to a greater or lesser extent, assist agriculture 
in their districts. One company keeps the farmers in- 
formed daily during the season about the state of the 
market, and undertakes to divert consignments en route 
from the market where there is a glut to the market which 
is less congested, The consignor, after despatching his 
goods to a particular market, may be advised that it is 
overstocked, and on his telegraphing to the railway com- 
pany, the latter will divert it to another. The railway 
companies say they are satisfied with the result of their 
efforts. 


Ir is stated that the proposed Trans-African railway, 
which has been suggested by a French syndicate, would 
mean a saving of nine days in the journey from London 
to Bombay. The promoters estimate the distance from 
Dieppe to the eastern coast of Africa at 10,000 kiloms. A 
traveller leaving London on Sunday evening would arrive 
in Juba on the Indian Ocean the following Thursday, 
and be in India on Saturday. Two sea trips confront him, 
across the Channel and across the Indian Ocean, but from 
Gibraltar to Morocco it is planned to transport the trains 
on ferry boats. The trains would be specially built for 
travel in hot countries. The cost, according to the 
Railway Times, is estimated at about £120,000,000. 


More than four and a-half million trees have been 
planted by the Pennsylvania Railway in the past ten years. 
Last year alone 515,703 trees were transferred from the 
company’s nursery at Morrisville, Pa., to permanent 
places on railway property. At the nursery the Pennsyl- 
vania has in operation thirty-six acres, which are kept 
up to practically maximum production. In 1911, 483,148 
forest trees were shipped from the nursery for company 
use, besides which 46,558 ornamental trees and shrubs 
were used by the various divisions. The present stock 
on hand at the nursery is 2,296,833, of which 2,072,166 are 
forest trees and 224,667 are ornamental plants. The 
company treated during 1911 the equivalent of 1,250,000 
sleepers at its two treating plants and used there 4,492,000 
gallons of creosote. 


Wit the object of bringing before the people of Western 
Canada, and especially the recent settlers, the advantages 
of dealing in the home market and buying Canadian goods, 
the Canadian Home Market Association, an organisation 
of Eastern manufacturers, has fitted up a special train of 
ten cars with a display of Canadian factory products. 
According to the Ironmonger, this travelling exhibition, 
known as the ‘‘ Made-in-Canada’”’ train, left Montreal 
for the West on May 17th. The exhibits include a display 
of iron and steel products, comprising petrol engines, 
agricultural implements, stoves, tractors, automobiles, 
pumps, machinery, tools and hardware of all kinds. One 
of the features is a car fitted up as a modern house with 
all the necessary furnishing and utensils. The ‘‘ Made- 
in-Canada”’ train will stop at ninety-eight places in the 
West, and at most of these points there will be public 
receptions by the civic officials, Boards of Trade and other 
bodies. 


AN application was made to the Kildare County Council 
at its quarterly meeting for authority to construct and 
work a light railway between Athy and the coalfields at 
Gracefield in Queen’s County The length of the proposed 
line is 10} miles, of which 3} miles are in Kildare and the 
remainder in Queen’s County. The estimated cost of 
the project is £76,725. The proposed gauge is 5ft. 3in., 
and in the memorial to the Council it is stipulated that 
the company shall complete the railway and provide a 
proper quantity of rolling stock within five years after the 
Order in Council becomes binding. It was stated in 
support of the project that 10,500 acres of land through 
which the railway would pass had been examined, that 
the quantity and quality of the coal were both good, and 
that on the completion of the railway the output would 
be increased to 1500 tons a day, while the railway would 
also prove of great advantage to the farmers of the district. 
The Council decided to approve the scheme with certain 
minor conditions and modifications. 


Napies is about to have its underground railway 
and the concession has now been signed. The Rivista 
Tecnica delle Forrovie Italiane mentions that the line 
is to be divided into two sections for the town and the 
suburbs, and that the tunnels are to be on the model of 
the Nord-Sud Metropolitan Railway of Paris. The city 
line is to run entirely underground on a double rail 
8 kilometres long, and will have fifteen stations, seven 
of which are to be served by lifts. The suburban branch 
of 10 kilometres is partly in tunnel and partly in the open. 
The traction will be electric on the third-rail system 
and the generating station will have steam plant with 
three turbines coupled to continuous-current generators 
of 500 kilowatts each, with two batteries of accumulators. 
The cost will be about thirty million francs, and the work 
will take four years. Though made for the traffic of the 


town, it will be of great use to visitors also, especially for 
getting quickly to the Circum-Vesuviana Station for 
Pompeii and to the Camaldoli Convent, 








NOTES AND MEMORANDA. 


of gas mantles ; what is wanted is uniformity rather than 
durability. At present, he says, the differences in lighting 
power among mantles from the same batch may amount 
to 40 per cent. 


AN aluminium alloy, composed of aluminium, 92 per 
cent.; copper, 5 per cent.; bismuth, 2 per cent., and silicon, 
1 per cent., has been patented by Gaston Jacquier, of 
Belgravia, Transvaal. It is claimed, according to the 
Brass World, that this alloy will withstand the corrosive 
action of sulphuric acid better than other alloys of alu- 
minium, and hence is especially suitable for making cast* 
ings to be used in mines. 


THE Sub-committee of the Associazione fra gli Indus- 
triali Metallurgici Italiani, formed for acting in conjunc- 
tion with the International Association in its praise- 
worthy effort to produce an absolutely precise and uniform 
nomenclature in the principal languages for the various 
qualities of iron and steel, has just presented its report 
and its Italian contribution. The names of the products 
dealt with are those recommended by the Copenhagen 
Congress. 


ARTESIAN wells in New South Wales on June 30th, 
1911, numbered 445. The total yield, according to the 
latest annual report of the Department of Public Works, 
was approximately 133,200,000 U.S. gallons per twenty- 
four hours. In 372 wells the water rises above the surface, 
in the others pumping is employed. Fifty-four of the 
Department’s wells supply a total area of 3,163,230 acres 
with water, the aggregate length of distributing mains 
being 1800 miles, 


Art the Boston meeting of the American Electrochemical 
Society, April 18th to 20th, 1912, F. A. J. FitzGerald read 
a paper on the suitability of various heat insulating 
materials for checking furnace heat radiation losses. 
materials tested, 
furnaces, heated from the inside by a nichrome resistance 
wire. The following is the order in which some of the 
materials tried stand, in order of descending conductivity : 
—Silicon carbide, magnesia, alundum, silica, fire-brick, 
red brick. The great insulating effect of small quantities 
of loosely packed coverings was pointed out. 


Ir has recently been pointed out that in a private instal- 
lation it is frequently found impossible to work electric 
lifts off the plant supplying light to the establishment 
without causing the lights to flicker very perceptibly when 
the lift is started. If the working of the lift is only 
required intermittently, it is suggested that a buffer bat- 
tery might be used for the purpose of assisting in the work- 
ing of the lift, and this could also be employed in combina- 
tion with a battery used for lighting purposes. A method 
of this kind is said to have been adopted for some time by 
the Accumulatorenfabrik A.-G. Hagen, Westphalia. 


IN a paper read before the American Society of Mechani- 
cal Engineers, Mr. A. G. Christie points out that the steam 
turbine is an ideal source of power to drive centrifugal 
pumps, especially when it is necessary to lift against 
high heads. Hence it has been used in several places 
for city fire service, using lake or river water in high- 
pressure mains. The efficiency of such centrifugal pumps 
usually ranges from 65 to 80 per cent., so that, in spite 
of the high efficiency of the turbine itself, the combined 
set will not give as good economy as a high-grade recipro- 
cating pumping engine. However, its first cost is low, it 
requires no internal lubrication, takes up very little floor 
space, and has no valves to require examination or 
renewals, 

A FLOATING power plant equipped for self-propulsion 
has been employed on the Pacific Coast to destroy the 
teredo and similar marine borers that attack the submerged 
timber of wharves. According to The Times, current is 
passed through the salt water, and the products of electro- 
lysis are found to kill the teredos within a very few minutes. 
Only the head of the borer and its worm-like body pene- 
trate the wood, the tail remaining at the surface in contact 
with the water. The effect of the chlorine gas upon its 
soft and gelatinous structure is to coagulate it, and while 
this electric treatment does not render the piling immune 
from further attack, it is claimed that an occasional 
treatment will keep the borers from penetrating to any 
great depth, so that the timber can be preserved at a com- 
paratively slight expense. The operation of destroying 
the teredos is not at all complex. The wharf is first wired, 
and electrodes are suspended from it so as to be submerged 
at a greater or less depth, the details varying with local 
conditions. The power plant has a capacity of from 20,000 
to 40,000 ampéres, but the voltage is very low. The 
current is turned on for ahout an hour, and the operation 
is timed so that the action of the tide will help rather than 
hinder the process of chlorination. 


A PAPER entitled ‘“‘ Bevel-driven v. Worm-driven 
Axles,’’ was read by Mr. B. W. Ainsworth recently before 
the London Graduates of the Institution of Automobile 
Engineers. It dealt with the causes leading to the adop- 
tion of these two forms of drive. After a discussion in 
detail had taken place concerning each type, a comparison 
was made of their salient points, and it was shown that 
provided certain essential principles were observed, the 
advantage lay rather in favour of the worm and worm 
wheel as applied to the axle of a modern automobile. 
The chief points in favour of the bevel drive are that it 
is slightly cheaper to construct, is capable of running 
with a minimum of attention, and the axle casing can be 
constructed to give a comparatively high clearance. 
Against these advantages must be ranged the question 
of noise—which sooner or later develops, accompanied 
by loss of efficiency—and ‘the difficulties to be met with 
in hardening and assembling. The worm mechanism 
has been shown to possess an efficiency of about 95 per 
cent. and to maintain this practically unimpaired through 
long periods; the absolute silence when running is also 
greatly in its favour. Several speakers pinned their 
faith to the bevel drive, and doubted whether the worm 
and worm wheel would wear well, and if the clearance 
obtainable was sufficient. The placing of the worm above 
or below the axle was considered immaterial from an’ 





A FReEwNcH author, quoted by the Gas World, points 
out that there is room for improvement in the manufacture | 






MISCELLANEA. 


THE customs tariff for Italian Somaliland on iron, 
machines and parts has been fixed at 5 per cent. ad valorem 
for home products, and 10 per cent. ad valorem for mer- 
chandise not coming from Italy. 





In reply to questions regarding the confusion and lack 
of secrecy observed in the transmission of wireless messages 


| at the time of the disaster to the Titanic, Mr. H. Samuel 


recently stated that there was no reason to suppose that 
confusion would occur in the transmission of long-distance 
wireless telegrams with a wave-length specially reserved 
for them under a properly regulated system. At present, 
he said, the secrecy of wireless telegrams was mainly 


| dependent on the use of cipher or code. 


In making a casual trial, for a suction gas plant, of some 
coal which has long been known to exist upon a Cape farm, 
it was found that the fuel was anthracite of excellent 
quality. The farm is near the Indwe-Maclear line of 
railway, about 67 miles from Indwe, and the facilities for 
obtaining cheap coal by rail have hitherto prevented any 
attempt being made to work the coal on the property 
itself. It seems, however, that there is no other anthracite 
to be obtained nearer than the Transvaal or Natal, so that 


| the discovery may lead to further developments. 


The | 
in the form of bricks, were built into | 








efficiency point of view, 





A SCHEME was recently submitted to the Widnes Town 
Council by Mr. I. Carr, the gas and water engineer, for 
the complete reconstruction and extension of the Cor- 
poration gasworks. The estimated cost is £30,000, and 
the productive capacity of the works will be increased to 
two and a-half million cubic feet of gas a day, with coal 
storage for 9000 tons. The saving which will be effected 
by the adoption of modern plant is estimated to be £8000 
a year. The Council authorised the engineer to negotiate 
for the necessary land required for the extension. 


A Form of building construction suggested by Dr. von 
Emperger depends on the employment of hollow cast iron 
pillars with a covering of concrete, which is strengthened 
with spiral reinforcements of iron. According to The Times 
tests were carried out on four cast iron columns 3 m. long 
and 14-4cm. in outside diameter, with a weight of 33 
kilos. per metre, and an iron cross section of 40-1 square 
em. One of these without any concrete covering failed 
under ‘a load of 137 tons, whereas the three others, the 
diameter of which was brought up to 29 cm. by the con- 
crete and iron reinforcement supported 315, 307, and 342 
tons respectively, the breaking load thus being increased 
about two and a-half times. 


IN a report on the explosion of a heating boiler at 
Bolton it is stated that the explosion was due to the fire 
having been lighted whilst the pipes were blocked 
by ice; the consequence, as usual, being that the 
pressure in the boiler increased until the inner box col- 
lapsed and ruptured, causing injury to two persons. 
Many makers of these appliances supply suitable printed 
instructions with them, but they are either lost or disre- 
garded by the attendants. It would probably be better 
if a permanent, conspicuous notice were attached to each 
apparatus, warning the attendant of the danger of lighting 
the fire shou'd frost have prevailed while the apparatus 
was out of use. With such notices always prominently 
in view, attendants might then be more careful about 
the reckless or ignorant starting of these appliances in 
frosty weather. 


THE increased life of furnaces used for melting crucible 
steel under the careful supervision which is now being 
given to this class of work is again illustrated by the record 
of a 24-pot furnace in operation at the works of the Colonial 
Steel Company, Monaca, Pennsylvania. This furnace 
was in continuous operation from January 10th, 1910, 
until March 20th, 1912, a period of twenty-six months 
and ten days, during all of which time the gas was on and 
the fire kept in the furnace. Steel was melted every day, 
with the exception of Sundays, fifty-two Saturdays and 
eight days in the month of July, 1911, making in this 
period 3513 heats. The total weight of steel melted was 
9,274,320 lb., of which 924,000 Ib. was high-speed steel, 
the remainder consisting of carbon tool steel and special 
alloy steels, such as chrome nickel, chrome tungsten 
and 30 per cent. nickel steel. The total cost for repairs 
was about £4. 


A 2400 HORSE-POWER Stumpf engine of the mid-cylinder 
exhaust type has been in use since February, 1912, at 
the Rombacher Ironworks, Germany. This is the most 
powerful unit of this type ever built. The cylinder dia- 
meter is 1080 mm. (43in ), and the stroke 1300 mm. 
(52in.). The engine runs at 120 revolutions per minute, 
a notably high speed for this type, giving’a piston speed 
of 17-2ft. per second. The regulation is exceptionally 
exact. No appreciable drop in speed can be detected 
even with the highest loads, nor can any over-speeding 
be discovered when the load is suddenly removed. The 
engine is used to drive a 600 mm. (24in.) rolling mill. 
It is coupled direct to the rolling mill shaft and has a 
fly-wheel weighing 70 tons. The Stumpf engine is par- 
ticularly suited to rolling mill work, because of its uniform 
steam consumption over a wide range of loading. It is 
claimed to be much more economical than a compound 
engine in consumption of steam. 


An American consul, writing from Shanghai, states 
that China is at the dawn of an era of industrial develop- 
ment, and the demand for plant should increase for 
many years. He says that local representatives connected 
with machinery and electrical appliances state that the 
British and German firms are obtaining more. business 
than their competitors because they study the require- 
ments of the market more carefully than manufacturers 
of other countries, and have far superior organisations 
in China. They also grant special terms of payment 
which Americans are not often willing to give. This is 
particularly true of the Germans, whose banks amalgamate 
with manufacturers’ syndicates, with the result that any 
scheme which presents a reasonable prospect of success 
is financed and German materials are purchased. With 
regard to electrical machinery, at present there is excessive 
competition owing to the lack of technical knowledge 
in China, except in the case of a limited number of pur- 
chasers. Consequently, few are able to judge the relative 
merits of machines, and price becomes the standard by 
which they are usually appraised, 
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success. Then it was sent out and put to work, and 
shortly afterwards complaints reached home, and a 
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The Capacity of Locomotive Fire-boxes. 


Ir seems a little strange that neither Professor 
Goss nor Mr. Buell made more than bare allusions to 
the capacity of the fire-boxes of locomotive boilers 
in the excellent papers written by them on which we 
commented recently. It is almost impossible to 





combustion left in a fire-box. Yet when we come to | 


deal with the actual design of real railway engines | 
it does not appear that much is ever said on the | 


subject. Are we to assume that it indeed plays quite | 
a small part, or that it does not receive the attention | 
'which it deserves ? We fancy that the reason why | 


must be sought elsewhere. That, in a word, the dimen- | 
the desigher gives up control, and accepts them be- | 
Certain | 
dimensions are no doubt fixed but it seems probable | 
that such men as Professor Goss and Mr. Buell 
might, without much trouble, evolve improvement 


steam. He suggested that he should be allowed to 
fire, and it was pointed out to him that the firing 
was not in fault, because it was already very heavy. 
His first proceeding was to half empty the box ; then 
he got his fire cleaned and levelled, and then the safety 
valve blew off. There was no further complaint. 
Very often the question of size of fire-box resolves 
itself into one of thickness of fire—a matter which may 
be of the most vital importance. On what does this 
importance depend ? Every trained fireman knows 
that whether his boiler will or will not steam well 
depends on some other condition than mere 
draught alone. Mr. Buell speaks of getting and 
“keeping his engine hot ’’—very efficient words. 
It is quite certain that some firemen can keep their 
engines hot with much less trouble than others ; 
yet neither they nor anyone else can explain this. 
All that we do know is that nothing can be learned in 
the laboratory and very little on the footplate that 
will tell us why. It would be interesting to know 
the relations that exist between the dimensions of a 
fire-box, the distribution of temperature within it, 
and the rate of combustion that can be secured with 
differing conditions. The question is how far it 
would pay to make the requisite experiments. 
The broad facts are that there is excellent reason 
to believe that very intimate relations exist between 
the cubic capacity of a fire-box, the peculiarities 
of the coal, the absolute -rate of evaporation, and 


| the power to be developed. But when we have said 


this we have said nearly all that is known, and it is a 
noteworthy fact that every time a new series of 
experiments on a locomotive begin new discoveries 
turn up. 

No one up to the present has settled the nature of 
the phenomena of radiant heat. The fuel in a locomo- 
tive fire-box works partly by conduction, partly by 
radiant heat. It will be readily seen that the closer 
the radiant fire is to the boiler plate the more rapid 
and efficient should be the transmission of heat: to the 
water. This is true not only of locomotives, but of 
all boilers and furnaces. But it is a subject on which 
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and the conditions under which it is burnt. There | 
are three different dimensions from which it is not 
easy to depart. We have the width of the grate | 


|and its length ; we have the depth of the box from 


the crown, that is, to the grate. Whether the fire- | 
box is carried over a pair of wheels or not is one potent | 


crown plate which is better than any other ; but the 
difficulty of saying what this distance is is very great, 
because it depends on several factors, which are far 
from being fixed. In point of fact, most locomotives 
must be compromises unless they are to be kept at 
work in a particular district with a special coal. We 
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taken subject to this condition. 


| how he would have dealt with the case of the Brighton 
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express passenger service in Mr. Stroudley’s time— 
about 220 tons behind the tender, 65 min. from start 
to stop, distance fifty miles, hilly, crowded road. 
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_of the box or the distance of the crown sheet from the 
| grate bars. 
as so far determinate that they cannot be departed 
| from. 


|that very small attention has been given to the 
| matter in a proper way. 


| ever true this may be, they are of very small import- 


| the dimensions of a fire-box much without altering 


We may regard the remaining conditions 


What, then, is the effect on the economy, 
or on the steaming power of various fire-box depths ? 
What has been written on the subject, or what in- | 
formation about it is available? The answer is 
simply that little or nothing has been written, and 





The questions that can be raised for discussion are 
quite complicated. We have heard it said that. how- 


ance for the most part. It is not possible to alter 
its shape. We may admit this, and point out that 
we have made no attempt to dissociate the influence 
of size or shape, or of either, from the performance 
of a boiler; but one thing should, as far as possible, 
be dealt with at a time. We find, in the first place, 
that a box must be deep enough to provide enough 
room between the grate and the tubes for an ade- 
quate bed of fuel. We find, then, that certain mini- 
mum dimensions must be given to the fire-box. 
Now, are these the best 2? And if the best for one kind 
of coal, are they best for all? Our readers will see 
that in our impression of May 31st, Mr. Buell mentions 
a driver who saved one-half his coal by careful 
firing. It would have been very instructive 
and interesting to know how. We gather that 
until he avas taught better things he overloaded his 
fire-box. Would he have done the same _ thing 
with a bigger grate ? We call to mind a case in which 
a very powerful semi-portable engine was put to work 





driving a mining plant. It was tested at home with 


shut. The coal was practically distilled on the grate, 
and the box kept full of flaming gas. But the 
termini were reached with empty boxes, and the 
system would not serve for longer runs. Many years 
ago Mr. McConnell put about twenty expresses on 
the London and North-Western Railway. He fitted 
them with very deep fire-boxes, but the engines were 


| useless until the grates were raised more than a foot 


nearer to the tops of the boxes. Case after case might be 
cited to show how great is the influence of the capacity 
of a fire-box on the performance of a locomotive, 
and how little importance is attached to that fact. 
We have no doubt that the reason why one man gets 
so much better results than another is not the thicker 
or thinner fire, but the greater or smaller space 
that he leaves between the fire and the copper plates. 
Steam may be easily kept with thin fires of bituminous 
coal, when very thick and heavy fires of non-bitumi- 
nous anthracite are failures, and the fire-box capacity 
which will suit the one will not suit the other. It 
may be said that after all the possible difference in 
capacity is for the reasons we have tried to point out 
very insignificant, but to urge this is simply to betray 
ignorance. To firealocomotive heavily loaded with uni- 
form success is something to be proud of ; and it cannot 
be done at all unless care has been taken that the fire- 
box is designed to suit the coal, and the first thing 
essential is that it shall be of the proper dimensions. 
So far Mr. Buell says little on this subject. ‘‘ There 
is a group of locomotives; if you don’t firethem in a par- 
ticular way you will waste coal.” So far so good. 
But what will be the effect of a change in the coal ? 
and how will a modification in the dimensions of the 
fire-box—such, for example, as will be brought about 
by merely raising or lowering the level of the grate— 
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operate ? As a general rule the bigger the fire-box | than his old one, whereas if the flanges were not stan- | thetic rubber has been announced and advertised fay 


is the better, but there are exceptions. Great changes | dard he would never even have bothered to try it. |and wide in the daily Press, and doubtless there wil] 


have taken place of late years in locomotive dimen- 


sions. It is not quite easy to say, however, whether 


as much is known as might be known about what these | 
that it would make this great difference in all cases. | 
| on this occasion, because here we are dealing not only 


dimensions ought to be. It was fairly safe to say, 
however, that something remains to be learned on 
the footplate for use in the drawing-office, and the 
papers by Mr. Buell and Professor Goss make this 
more than ever certain. 


The Standardisation of Automobile Parts. 


THE word standardisation, though it has only one 
meaning, may be, and has been, interpreted in a very 
misleading way as applied to the motor car. Stan- 
dardisation in the general sense of the term means 
that all the similar parts of a machine are exactly 
alike and interchangeable ; it may even mean that 
the whole of the parts, and therefore the finished 
machine, are exactly alike. Applied to motor cars, 
it was never intended to mean that all cars of a given 
size by every maker are to be exactly alike and made 
up of exactly the same component parts. It is 
undoubtedly the application of this latter interpre- 
tation which has hitherto caused the question to be 
looked at askance by the motor car manufacturers 
of this country. Every maker naturally kicks at the 
idea of his car being exactly the same as that of every- 
one else—no better, no worse—except in so far as the 
skill in assembling or finishing off may be slightly | 
more or less. Standardisation as applied to the 
motor car means then simply the manufacturing in 
large quantities to exact gauges and of standard 
quality of material of certain parts of the car which do 
not lend themselves to great originality in design or 
which do not affect the actual running of the car; or it 
may mean that the various operations which have to 
be performed about a car are performed in the same 
way on every make of car. For instance, the pedals 
in every car should be arranged in the same relative 
positions ; the control levers should move in the same 
direction of rotation for the same effect to be pro- 
duced, and so on; but this is a question of convenience 
for the owner rather than for the manufacturer, so 
we need not dwell further on it 

The advantages to the manufacturer of a system of 
standardisation of some parts, if carefully applied, are 
easily manifest. Take, for example, such a simple 
little thing as a pipe flange. There is no scope for 
originality, and yet it has to be designed or drawn out 
for every new engine; whatever the shape or pro- 
portions of the flange within reason the running of the 
car will not be affected thereby. Existing patterns 
or dies cannot be a very heavy item. No manu- 
facturer could advertise his car as having the 
best and only satisfactory form of flange, so that 
this will form a very simple and very non-con- 
troversial point to make a start with in practice, 
and one which will at the same time quite well serve 
to bring out some of the points academically. 
What are the advantages? They begin to make 
themselves manifest in the very earliest stages of the 
work. The draughtsman has decided that the open- 
ing in the cylinder shall be 1}in. diameter. He notes 
on his drawing, say, of cylinder or inlet branch 
‘standard Lin. flange’ and nothing more. He has 
not to work out the stud centres and draw them in, 
nor has he to make a beautiful contour and draw that 
in, making a neat jobof the junction of the curves; 
quite an appreciable saving of time on the eight 
flanges of a four-cylinder engine to begin with. In | 
the pattern-shop the saving is perhaps not quite so 
great, but still appreciable, as the men have only to 
do what they have done before. In the stores the | 
saving in the case of copper pipe flanges again is very | 
evident. An article which is the accepted standard | 
of many customers can be made by the thousand by a | 
specialist ; he knows that he can sell them and he gets | 
the benefit of reduced cost by quantity production. | 
The storekeeper orders up his requirements only 
shortly before they are wanted, as he knows he can 
get them from stock and save interest on capital there, 
hesides permitting of smaller stores. Nor has he to 
make allowances for bad stock. But the advantages 
go further still if all flanges are standardised. Sup- | 
pose, for example, the car manufacturer decides to 
experiment with some different form of carburetter 
from that which he has been using. He has simply to 
order up a standard carburetter of the size correspond- 
ing to the bore of his pipes, take off the old one and 
put the new one exactly in its place without new 
coppersmiths’ work and consequent delays—both time 
and money being saved. But it goes even further 
still. The change over from one carburetter to 
another is so easily and quickly made that the manu- 
facturer would be more easily tempted to try new 





carburetters which might come to his notice, and there- 
by obtain one which would give much better results | 


Thus in this particular instance, standardisation 
actually leads te an improvement in the car, 
though, of course, we do not pretend to argue | 
These or other arguments can be applied to a number | 
of details of a car whether they are those usually | 
made by the car builder himself or bought from a 
specialist. The tendency might perhaps be towards | 
decreasing the number of details made by the firm 
and increasing the number of those bought outside, 
but under such circumstances this would be all to the 
good and would tend to still further cheapness, as the | 
outside manufacturer having fewer different sizes to | 
stock would have less capital laid out and could there- | 


fore afford to sell cheaper, in addition to the reduction | 
in selling price due to production in large quantities 
atatime. Even if the car manufacturer decided still 
to retain the manufacture in his own hands he could 
make more of each article at a time, asthey would come 
in for future orders, of which he can never be sure | 
at the present time. There is another important 
direction in which standardsation might well be 
adopted, namely, in the composition and heat treat- 
ment of the materials of which some of the parts of a | 
car are made. This, in addition to helping the manu- | 
facturer and cheapening his products, would be of | 
great assistance to the repairer. A car comes in with, 
say, a bent front axle. The repairer does not know 
what sort of material he has to deal with, to what 
degree it should be heated for straightening, or 
whether it should be heated at all. He may quite 
destroy the strength of the part by treating it wrongly. 
Standardisation would give him the required informa- 


tion. Again, supposing he has to replace a_ part 
altogether. He may be able to make an exact copy 


of the old part as far as dimensions are concerned, 
but he may make it of quite a different material, one 
which has perhaps only half the strength of the 
original, and the car will leave his hands an inferior 
car to what it was before the renewal* Again 
standardisation would be the remedy. And it would 
also help him in other replacements by the ease and 
rapidity with which he could get a new part exactly | 
to gauge. The manufacturer, the repairer, and the | 
owner all profit. 

The advantages are undeniable, and we are very | 
glad to see that that powerful organisation which con- 
trols the motor carindustry in this country, the Society 
of Motor Manufacturers and Traders, has announced 
its intention of collaborating with the Institution of 
Automobile Engineers, both acting in harmony with 
and under the egis of the Engineering Standards 
Committee, inan endeavour to introduce the principles 
of standardisation upon the lines suggested above for 
all cars built in this country. A meeting of works | 
managers of firms connected with the Society has 
already been held at which the principles were dis- | 
cussed and agreed to, and with the support of some of | 
the leading firms the adoption of standardisation by | 
all should not long be delayed. If and when this is | 
satisfactorily entered upon it will put the car manu- | 
facturers of this country in a better position to com- 
pete with the big firms in the United States, one of 
which will have an output of 75,000 cars this year. | 
Standardisation will give the home firms some small | 
share in the advantages to be obtained from a large | 
output, even though the individual output of cars | 
can never hope to equal such a figure as that men- 
tioned. Of course, the work is difficult ; there are a | 
number of existing and conflicting standards to be | 
brought into line and vested interests to be con- 
sidered, but it has been done in the United States to a 
large extent and it can be done here. The Engineering 
Standards Committee has faced worse problems. 
Time and perseverance will be needed, but we are 
convinced that when the prejudices and misunder- 
standing which exist have been removed, standardisa- 
tion of parts of motor cars will proceed by leaps and 
bounds. There is no industry to which it can more 
easily be applied, no industry to which it will bring 
greater benefits. It is only a matter of laying a secure 
foundation by making a careful beginning, and a struc- 
ture will be raised thereon which will be of the utmost 
assistance in maintaining for this country its position 
as the world’s motor mart. 











| great cost of isoprene. 


be many who will shrug their shoulders at the present 


} announcement, saying that they have seen similar 


claims before, but no tangible results. Such an 


| attitude, however, would, we think, be out of place 


with eminent men of science and of recognised 
position, but also we have for inspection the details 
of their chemical processes in the patents which have 
been granted. We are not dealing with the recent 
process inventor, whose exploits and _ elusiveness 
have befooled many British capitalists in recent 
years. Up to quite recently the possibility of the 
commercial production of synthetic rubber at a price 
to enable it to compete with the plantation-grown 


|rubber was derided by practical men, and even Sir 
| William Tilden, who nearly thirty years ago produced 
/a piece of rubber by the polymerisation of isoprene 


in the laboratory, said quite recently that he saw 


/no early prospect of the commercial manufacture. 


[his spirit of scepticism was largely induced among 
rubber chemists and growers by the fact that. iso- 
prene cannot be manufactured cheaply enough from 


'turpentine, which has hitherto been the sole raw 


material used. Now, in the processes of the research 


| group mentioned above turpentine is dispensed with 


as being altogether too expensive, the isoprene being 


| prepared from iso-butyl alcohol, a component of 


fusel oil. This synthesis of isoprene was effected, 
we believe, by Professor Perkin about two years ago, 
before he joined forces with Messrs. Mathews and 
Strange. In July, 1910, Dr. Mathews made thie 
interesting and accidental discovery that isoprene was, 
in the course of a few weeks, polymerised into rubber 
by contact with sodium. This reaction was patented, 
but before the publication of the patent the dis- 
covery was independently made by Professor Harries, 
of Kiel, a chemist who has long been known in con- 
nection with rubber research, and whose synthetic 
rubber patents have been taken over by the great 
German colour firm, the Badische Anilin und Soda 
Fabrik. It was announced two years ago that this 
firm was building a special works at Kiel for the manu- 
facture of synthetic rubber, but so far we understand 
that only trifling quantities have been made. The 
cause is probably the same as that which has retarded 
the wheels of the British process, namely, the too 
This is where the main tech- 
nical interest of Professor Perkin’s announcement 
of Monday comes in. He says that Professor Fern- 
bach has solved the problem of the production of cheap 
fusel oil. His idea all along has been to utilise some 
ferment for the conversion of starchy matter into the 
higher alcohols, and it was the difficulty of finding 
the particular ferment which has caused the delay 
in the realisation of the hopes of those who had solved 
the other problems of the synthesis. It has been 
recognised that the cheapest carbo-hydrate to use 
as the raw material for rubber is starch, which, in the 
form of maize or tubers, can be produced at less than 
Id. per pound. This is to be converted by the special 
ferment into fusel oil, from which the higher alcohol 
can be fractionated, and will cost, we are told, not 
more than £30 per ton, a great reduction on the prices 
now ruling. With the main raw material at or 
about this price, Professor Perkin anticipates a 
profit on synthetic rubber sold at 2s. 6d. per pound. 
Further, and what is much more important from the 
view of plantation interests, he talks of the possi- 
bility of production at 1s. or less per pound. The 
product, we are told, is comparable in every respect 
to natural rubber, but it has not yet been produced 
in sufficient quantities to be tested on the manufac- 
turing scale. 

That the production of synthetic rubber from 
starch by the processes briefly outlined above is of 
great scientific interest goes without saying, all the 
more because of the croakings we continually hear 


|about the backwardness of our chemists and the 


great superiority of the Germans in this respect. 
With regard, however, to the commercial importance 
of the discovery, we prefer to wait before express- 
ing any decided opinion. It has been said in some 
quarters that the eminence of the professors of chemis- 
try concerned is such that it is inconceivable that they 
should make mistakes as to cost. It is a truism, 


| however, that costs worked out on the laboratory 


|scale frequently prove fallacious in works practice, 


Synthetic Rubber. | 


In a paper before the London Section of the 
Society of Chemical Industry on Monday last Pro- 
fessor W. H. Perkin, of the Manchester University, 
gave an account of the results which have been achieved 
to date in the synthetic production of rubber by him- 
self, in collaboration with Mr. E. H. Strange, Dr. 
F. E. Mathews, Sir William Ramsay, and Professor 
Fernbach, of the Pasteur Institute, Paris. Of course, 
this is not the first time that the discovery of syn- | 





and the cautious man will therefore hesitate 
before he accepts the estimates of cost in this case. 
Possibly the cost of the fermentation of the starch 
can be readily deduced from allied processes, but, as 
the discovery of the particular ferment to be used 
in this case is only a month or two old, there has 
certainly not been much time to correct the estimated 
cost of the new fusel oil. Taking it for granted, 
however, that the rubber can be made and sold at a 
profit at 2s, 6d. per pound, is the prospect one to strike 
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terror into the heart of the holder of rubber plantation 
shares! As we write, plantation Para rubber is 

noted at 5s. per pound, which is rather less than 
Brazilian fine hard Para if we eliminate the loss on 
washing of the latter. This plantation Para has now 
been in the market in bulk for four or five years, 
put, owing to the great conservation of the rubber 
manufacturer, it has only come into use slowly for 
best purposes, while there are still one or two branches 
of the manufacture using large quantities of rubber 
where the Brazilian product is still solely used. Rubber 
js an expensive commodity, and the manufacturer is 
very loth to embark on anything of an experimental 
nature, in the fear of incurring serious losses. It 
would be a mistake therefore if large quantities of 
the new rubber were put on the market at once ; 
time must be allowed for the manufacturer to com- 
plete his trials, as he rarely allows himself to be 
influenced by what other people say, whatever their 
eminence. If the rubber is for some time only put 
on the market in small quantities, the producers will 
probably try to sell at a price only a little lower than 
market quotations for the natural product. But, 
whatever the policy may be of the company which 
is shortly to be formed to exploit the process, we feel 
sure that initial progress will be slow until the time 
tests, on which the manufacturer chiefly relies for 
information as to the intrinsic worth of his raw 
material, are completed. These tests are likely 
to occupy a few years rather than a few months, 
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are imperilled by the production of rubber by syn- 


thesis. 
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The Temperature-Entropy Diagram. By Charles W. 
Berry. Third Edition. London: Chapman and 
Hall, Limited, Henrietta-street, Covent Garden. 
Price 10s. 6d. net. 


THE temperature-entropy diagram or chart is applied 
in this book to almost every conceivable case in which 
heat is used to produce motive power, when either 
steam, gas, or air is the working fluid, and, further, 
when power is utilised for refrigeration. Side by side 
with the T ¢ diagram, as the author calls it, the 
analytical method is also given and it is thus easy to 
judge of the simplicity and elegance of the former as 
compared with the latter. Moreover, he uses both 
methods so as to make them mutually helpful. It is 
doubtful, however, whether the practical engineer 
will derive much benefit from this book, and even 
to the advanced student it will not be found easy 
reading ; yet it will amply repay close study. 


the controversy as to what is meant by entropy, 
and accepts the view now generally held that increase 


temperature is the measure of increase of non- 
availability to do work. He further distinguishes 
between isentropic and adiabatic expansion, and 
points out that these expansions coincide when the 





and it would seem desirable to get a few hundred- 
weights of the rubber made at once, without parti- 
cular attention to the manufacturing costs, which may 
well occupy the attention of the inventors or their 
assigners during the somewhat lengthy period neces- 
sary to establish the new rubber in the favour of the 
manufacturer. In any case, we see no prospect of the 


process is reversible, and do not do so, for example, 
in the throttling of steam. He shows also later in the 
book that, as a limiting case in the case of perfect 
gases, when the process is absolutely irreversible, 
an adiabatic is also an isothermal. This statement 
will no doubt be accepted with some diffidence by 
those who have limited their studies to the older 





new rubber assuming any prominence in less than 
three years. At the same time, although, of course, 
it will mean a reduction of the handsome dividends 
now being paid, the first-class plantation companies 
can easily meet competition from synthetic rubber 
at 2s. 6d. per pound or lower. When it comes to Is., 
however, if it ever does, even the best companies 
will have cause for ‘alarm, as, although the present 
cost of production may yet be reduced by scientific 
developments, these can have no beneficial influence 
upon the labour troubles which seem to be impending 
in the East, and which, in the opinion of many, 
will probably cause a permanent increase in the future 
cost of production. We might add, with regard 
to the new fermentation process, that it produces not 
only the higher alcohols, but also acetone, a body 
which has come into great demand in recent years 
as a solvent in cordite manufacture. In Pro- 
fessor Fernbach’s fermentation process considerable 
quantities of acetone will be recovered as a_by- 
product, and this can_be produced, it is stated, at 
about £40 per ton, or about half its present market 
price. As there is no necessity to test acetone for 
two or three years to prove its value, it is proposed 
to start the exploitation of the rubber process at once | 





production of rubber from the fusel oil to be carried | 
out when more detailed tests as to the best and cheap- 
est methods of procedure have been carried out. 
With regard to the acetone question, the cost of 
production must have been arrived at pretty rapidly 
on a laboratory scale, and it may yet be found that 
those who have acclaimed an era of cheap acetone, 
with the added advantage of home production, 
will find that they shouted too soon. Any miscal- 
culation on this head will affect the price at which 
the new rubber can be sold in order to yield a profit, 
though, of course, economies in other details may be 
effected. 

Referring, in conclusion, again to the new rubber, 
although we have predicted a somewhat lengthy 
period of trial in England, it should, in fairness, be 
mentioned that tests have been in progress for some 
time both in Germany and America on synthetic 
rubber, and, apparently, with quite satisfactory 
results. Arguments from analogy are, of course, 
notoriously liable to be upset, but there is a good deal 
in favour of those who predict the ultimate triumph 
of synthetic over natural rukber from what has 
happened in the case of indigo. It is certainly a 
long time since the synthesis of indigo was effected in 
(ermany—over twenty years—and the main part 
of that time was occupied in perfecting the process. 
To-day, however, the artificial indigo rules supreme, 
the natural being practically extinct. In the face of 
this, we think that those who write of another syn- 
thetic rubber bogey, &c., have mistaken the signs of 
the times, and that the processes to which we have 
referred to-day, so far from being phantoms, have all 
the elements of permanency. At the same time, as 
we have said, there certainly seems no immediate 


; ; remainder of the book deals with air compressors 
by the manufacture and sale of acetone, leaving the | and 


being of special interest when reading through the 
book, the following have been selected :— 


through pipes is discussed by means of the tempera- 
ture-entropy diagram. 





cause for alarm on the part of those whose interests 





explicitly, reversible processes are the only ones 


| dealt with in detail, and irreversible processes are in ti é 
This statement, however, | and in particular had he plotted the indicator dia- 


dismissed in a few words. 


The author, in the introduction,:enters at once into | 


of entropy multiplied by the lowest available absolute | 





from that originally intended, and has a constant 
pressure admission and a constant volume rejection 
of heat ; and it is shown that for the same number 
of compressions its thermal efficiency is less than 
that of the Beau de Rochas cycle. Its actually 
greater efficiency is due to the fact that much greater 
compressions are possible. It is further shown that 
the thermal efficiency is not independent of the specific 
heat of the products of combustion, as are both the 
constant-volume and constant-pressure cycles, at any 
rate when the specific heat is assumed constant. 
On the other hand, the Atkinson cycle, which has 
admission at constant volume and exhaust at constant 
pressure, is also dependent on the specific heat 
of the gas, but in this case the thermal efficiency is 
greater at heavy loads than it is at light loads. 

The temperature-entropy chart of a multi-fluid 
engine is drawn in which a temperature range of from 
590 deg. to 86 deg. Fah. is obtained by using the 
saturated vapours of three liquids. For the range 
from 590 deg. to 374 deg. aniline is the working sub- 
stance ; its exhaust boils water, which takes up the 
range from 374 deg. to 176 deg., and this exhaust 
boils SO2, which completes the range down to 86 deg. 
The thermal efficiency of such an arrangement is 
very great, but it is unlikely that the saving in 
| fuel would compensate for the complications and other 
| difficulties. 
| Chapter 13 is devoted to a discussion of information 
derivable from a transfer of the indicator diagram 
of a steam engine to the temperature-entropy chart, 
and it is pointed out that it is only the expansion 
line which is truly representative. The clearance line, 
for example, does not represent the heat exchanges, 
and, in order to do so, it must either be replotted 
in the proportion of the feed to the clearance steam 
or on asmaller chart drawn for the weight of the steam 
in the clearance. Although the matter is discussed 
in an interesting manner, it leaves the reader with 
| the impression that no specially useful information 








books on thermodynamics, in which tacitly, if not | can be obtained by plotting the indicator diagram 


on the temperature-entropy chart In our opinion, 
had the author gone further into detail in the matter, 


must be accepted and fully grasped if the true signifi- | grams of compound and triple-expansion engines, 


cance of the temperature-entropy diagrams of actual | 
heat motors or refrigerators are to be intelligently | 
and usefully interpreted. 

The general scope of the work will be gathered | 
from the following :—The first two chapters discuss | 
reversible processes and apply them to perfect gases, 
and the effect of irreversibility is pointed out. 
Chapter 3 deals with saturated steam, and, as an 
example, the process of transformation of wet: steam 
is illustrated on the temperature-entropy, the tempera- 
ture-pressure, the pressure-volume, and the volume- 
ermcopy diagrams. In Chapter 4 superheated vapours 
are considered, and methods are given for constructing 
constant-volume and constant-pressure lines in the 
superheated field. In Chapter 5 the temperature- 
entropy chart is used to determine the flow of fluids 
through nozzles, and is followed in Chapter 6 by a 
description of Mollier’s total energy-entropy diagram. 
Chapters 7 to 10 deal with mixture of gases and vapours, 
hot air engines, and gas engines. Chapters 11 to 13 
with the ideal steam engine, multi-fluid engines, 
and actual steam engines. In Chapter 15 the lique- 
faction of gases and vapours is considered, and the 





air motors, refrigerating processes, and an 
‘““entropy analysis ”’ of the boiler-room. 


Amongst the many matters which we noted as 


The problem of the transmission of compressed air 





The state point of the com- 
pressed air as it leaves the compressor is marked on 
the diagram, and the effect of radiation, causing fall 
of temperature, makes the state point move along a 
constant-pressure line, and thus the radiation loss 
in heat units is given by the area below the travel 
on the constant-pressure line. The loss due to pipe 
line friction is irreversible, and is shown by the state 
point moving horizontally—i.c., at constant tempera- 
ture—until it reaches the constant-pressure line for 
delivery. The corresponding increase in entropy 
indicates the area below the constant atmospheric 
pressure line, and gives the loss of availability 
caused by the friction in the pipes. The accuracy 
obtainable by recent methods of determining the 
specific heat of superheated steam is discussed, 
and the conclusion is come to that the throttling 
method cannot give accurate results until the values 
in the steam tables have been more accurately deter- 
mined, and until the investigator can be absolutely 
sure that the steam is dry initially. The method 
followed by Davis in combining Grindley’s, Griess- 
mann’s and Peake’s results to obtain the total heat 
of steam is described, and the author gives the follow- 
ing formula for total heat, ¢ being in degrees Fah.:— 
H = Hop + 0.3745 (¢ — 212) + 0.000550 (¢ — 212)’. 
For Ha Davis takes 1150.3; it is to be observed 
that Regnault’s value is 1146.6. 

A numerical example to determine the throat 
and final diameters of a superheated steam nozzle 
is given in some detail, and it is shown how it can be 
ascertained whether the steam is still superheated 
or not at the throat. 

It is pointed out that the Diesel engine cycle differs 








this impression would have been removed. 

A diagram is given showing the loss in a reciprocat- 
ing engine by not. expanding down to back pressure, 
and it is pointed out that herein lies a great advantage 
of the turbine—that it can expand the steam down 
to back pressure. The author, however, does not 


| refer to the corresponding loss in the turbine due to 


the terminal velocity from the last row of blades, 
which, in certain cases, must be considerable. The 
separate T¢, Tp, pv, and v¢ diagrams for CO, 
are given, but some of the scales are omitted, as, 
for example, the volume scale, so that these diagrams 
could not be used for the graphical solution of refri- 
gerating problems when using CO. In our opinion 
also, the four separate charts are not so practically 
useful as a chart in which T, ¢, p, and v are combined ; 
with such a chart graphical solutions are much more 
easily effected. This*leads us to point out that in 
this book the graphical solution of thermo-dynamical 
problems is somewhat kept“in the ;background, and 
the temperature-entropy chart is employed rather 
to establish various formule. 

The theory of the liquefaction of vapours having 
critical temperatures lower than the usual atmospheric 
temperature is very clearly set out—first, analytically, 
by proving that for actual gases (except hydrogen) 
the temperature drops when expanding without doing 
work. If therefore such a gas is expanded from one 
pressure to another (lower) pressure, then compressed 
isothermally from the lower to the higher pressure, 
and this process is continued, the temperature of 
the gas will gradually diminish until it is below the 
critical temperature, and then, on compression, it 
will be liquefied. On the temperature-entropy 
chart the action is shown very clearly by a zig-zag 
line included between the higher and the lower con- 
stant-pressure lines. 

A temperature-entropy chart for air is given 
showing constant-pressure lines for 1000 Ib., 100 Ib., 
10 Ib., 1 Ib., 74 Ib., and ;tp Ib. per square inch, which 
form a series of curves separated by equal horizontal 
distances. It is thus shown that the amount of work 
required for the compression of | Ib. of air depends 
only on the ratio of compression, and not on the 
pressure at which it takes place. The author deduces 
that the cylinder of a dry-air pump should therefore 
be water-cooled just as much as that of an ordinary 
air compressor. 
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THE Conference was resumed on June 13th in the 
Lecture Theatre of the James Watt Laboratory 
at the University, Glasgow, Dr. 8S. Z de Ferranti | 
being in the chair. 

Dr. Silvanus P. Thompson delivered a lecture on | 
“The Magnetism of Permanent Magnets.” | 

The lecturer, after a few introductory remarks, 
in which he regretted the heavy loss which Glasgow | 
University and the world in general had suffered in 
the death of Lord Kelvin, said that the magnetism of 
permanent magnets was a subject which interested 
electrical engineers more than they perhaps imagined. | 
Certainly not all of them realised the importance of | 
the subject. Permanent magnets were employed in | 
many pieces of apparatus, and in many ways it was | 
difficult except for those who had closely watched the | 
development of the application of permanent magnets | 
to realise the advances which had been made and what 
problems had been solved. If the scattered data of 
the researches of the last twenty years on this subject 
could be brought together and made available for 
reference it was a work which was well worth doing. 

For all common purposes there were no ordinary 
magnets except those made of steel, but there was 
one material which had been lately found and which 
was stated to possess a higher degree of magnetism 
than any other material, and was susceptible tempo- 
rarily at least of a higher degree of magnetism 
than pure iron. The substance was an alloy of iron | 
and cobalt, and the discovery was to be the subject 
of further investigation at Zurich. 

In considering the employment of steel for magnets 
the matter had, said Dr. Thompson, to be approached 
from several different standpoints. Dealing first | 
with the variety of steel which should be used, it was | 
necessary to determine not only the composition of 
the steel or alloy, but to take into consideration the 


| 


ellipsoids,” and slit rings. The subject} had also 
been worked at in connection with the demagnetising 
force of magnets,with enlarged poles. Much interest 
attached to the question as to what determined the 
amount of residual magnetism, and it had been shown 
to depend largely upon form. A comparison of carbon 
steel with 0-84 per cent. carbon had been made with 
tungsten steel with 0-59 per cent. carbon, and 5-5 per 
cent. of tungsten. Both were quenched at 770 deg. 
Cent., and the result was to show that tungsten steel 
had a very high coercive force. The influence of the 
dimensional ratio on the temperature coefficient was 
shown by work carried out by Klemencic. He had 
demonstrated that magnets up to 40 or 50 or even 100 
diameters long would better withstand small changes 
of temperature than magnets of shorter lengths. 

The influence of heat treatment upon magnetic 
properties was very great. It was well known that 
pure iron in cooling showed two points of arrest in 
the cooling curve. In the case of a piece of steel there 
were points where there was an actual evolution of 
heat. In that connection he might refer to the work 
done among others by Sir Robert Hadfield. The 
interesting fact had been brought out that the points 
of arrest in the cooling curve marked the points where 
the material, apart from other considerations, changed 


|from the non-magnetic to the magnetic condition. 


The position of the transformation points A r,, Ar, 


and Ar, varied with the carbon percentage in the | 


With carbon between 0-09 and 0-30 per cent. 
the temperature at Ar, was 900 deg. to 860 deg. 
Cent., and for Ar, 755 deg. to 740 deg. Cent. With 
higher carbon steels there was only one point of 
arrest. The outstanding facts were that with pure 
iron there were two such points of arrest, in mild steel 
and medium earbon steel three, and in high carbon 
steel only one such point at about 690 deg. Cent. In 
the case of the medium carbon steel the range was 
between 760 deg. and 690 deg., and with mild steel 
between 820 deg. and 690 deg. With pure iron the 


steel. 


| temperature range was from 860 deg. to 750 deg. 
| What these changes really meant was still a subject 
|of dispute. These facts had, however, been esta- 
| blished, that alpha iron which existed below the Ar, 
| point was magnetic and soft, that beta iron between 


shape and dimensions of the material, the differ- 
ence between short bars and long bars and the 
form of a nearly closed curve. It was also neces- 
sary to study the question of heat treatment very 





carefully. Another important subject in connection | 
with magnet steel which was almost entirely neglected 
in books on the subject was that, having determined 
the temperature of quenching, it was necessary to 
ascertain at what rate the quenching should proceed. 
The quenching process was followed by tempering, 
by magnetising, which curiously enough was the least 
important of all the processes which had to be taken 
into consideration. After that the magnet had to be 
matured, although until quite recently this was called 
“ageing.” Maturing could take place by mere lapse 
of time, by mechanical shock, by reheating or repeated 
varming, or by partial demagnetisation. The only 
other safeguard afterwards required was that the 
magnet should never be subjected to severe heat or 
cold, and should not be allowed to touch another 
magnet. The supposed safeguard of a keeper was | 
one of the worst suggestions ever made, and such a | 
keeper was almost invariably used in the wrong way. 
If a keeper was slid on to the two poles of a magnet | 
slowly and withdrawn sharply the magnet increased 
in strength. If, on the other hand, the keeper was 
put on suddenly and drawn off slowly—as is usually 
the case—then the magnet became weaker. 

With regard to the quality of the steel which should 
be employed, that subject had been investigated on | 
by many workers, including Sir Alfred Ewing, Dr. 
John Hopkinson, Andrew and Thomas Gray, and by 
James Gray and his associate, Ross. The character- | 
istic hysteresis loop had been worked out by Ewing 
and other investigators. In the older writings on | 
magnetism great stress was laid on what was termed 
the * fixidity ~ of the magnetism, which was now 
called “ coercive force,” and in the hands of Hopkin- 
son the subject made a great scientific advance, par- 
ticularly in connection wth the demagnetising force 
required to bring the residual magnetistn down to 
zero. The object was to find a variety of steel which | 
held its residual magnetism with greater fixidity than | 
other steels. In the early researches it was shown 
that a steel which had been made glass hard possessed 
advantages from that point of view. Some valuable 
researches had been carried out by Madame Curie on 
carbon steels ranging in the carbon content from 0-06 | 
per cent. carbon to 1-2 per cent., and the hysteresis | 
loops obtained showed the difference in the coercive | 
force with increasing carbon. 

The value of the coercive force was raised with the 
amount of carbon in the steel. An extension of the 
investigation was an inquiry into the composition 
and physical condition of carbon steel at different 
temperatures. A fundamental fact was that all 
steels when heated up to over 900 deg. Cent. were 
non-magnetic. Then the influence of the dimensional 
ratio on the residual magnetism was an interesting | 
branch of the subject. It had been shown that the 
long bar had a much higher residual magnetism than 
the short bar. As Lord Kelvin had expressed it, 
‘short bars had no memory.” The dimensional 
ratio was indeed all important. In short bars the 
two poles had a demagnetising influence upon each 
other. The subject had been attacked by many 
investigators, and the coefficients of demagnetisation 
had been obtained not only for bars but for cylinders, 








* No. I. appeared June 14th. 


| Cent. 
| by Strouhal and Barus. 


the Ar, and Ar, points was non-magnetic, and that 
gamma iron at above Ar; was non-magnetic and 
hard. It was agreed that if it were desired to make 
a good permanent magnet the steel must be made very 
hot and quenched. The essential point to be borne 
in mind was that this must be done above the point 
of recalescence, that was while the iron was in the 
non-magnetic state. It was clear that something 
happened to the iron when heated up to the proper 
temperature which enabled it when cooled down to 
retain its magnetism, but metallurgists were not in 
agreement as to what it was which took place to pro- 
duce the result. It would seem that the sudden 
quenching had the effect of preventing changes in 
the material taking place which would go on if the 
rate of cooling was a slow one. The rate of cooling 


was clearly an important factor, and it had been | 


shown that if the cooling was not rapid enough and 
the quenching was not carried out between certain 
ranges of temperature the desired effect could not 
be produced. Mr. Alexander Ross and Mr. James 


Gray in their latest experiments had utilised liquid | 


air to obtain a more rapid rate of cooling than was 
possible by other means. On the subject of tempering 
it would seem that for magnets up to fifty times the 
diameter long there was a distinct gain in the residual 
magnetism by tempering down to a blue colour, 
which represented a temperature of about 300 deg. 
That fact had been brought out in researches 
Reference had been made 
to the high degree of “ fixidity of the magnetism 
of tungsicn steel. The proper quenching temperatur: 
for that steel was 750 deg. Cent., and it had been 


shown that the coercive force of such steel increased | 
| with rising percentages of carbon. 


Researches carried 


out by Sir Robert Hadfield and others on tungsten | 


Experiments pointed to the advantage of heating 
such a material up to well above 1000 deg. and quench- 
ing at as low a temperature as was possible to obtain 
good magnetic properties. Some information on the 
behaviour of tungsten steels might be gathered from 
Dr. Osmond’s contribution to the discussion upon 
Sir Robert Hadfield’s paper. Some experimental 
work which had been carried out in the Reichsanstalt 
on the quenching of tungsten steels at different 
temperatures tended to confirm the conclusions of 
other workers. Madame Curie in some experiments 
on molybdenum steels containing up to 4 per cent. 
of molybdenum obtained the best results by quenching 
at a point very near the recalescence point but with 
higher previous heating. It was in the course of these 
experiments that Madame Curie obtained the record 
coercive force represented by the figure of 85. 

The question of decay arose in connection with 
every newly made magnet, and it was recognised 
that only a certain proportion of the magnetism 
could be regarded as permanent. An investigation 
with which Professor Barrett and Sir Robert Hadfield 
had been associated showed that in the case of Swedish 
charcoal iron a short bar lost 42 per cent. of its mag- 
netism in six months, and a steel containing 0-22 
per cent. of carbon lost 11 per cent. of its magnetism 
in six months. On the other hand, a steel containing 


| stecls hed shown that there was a change to the alpha 
| condition at lower temperatures than in other steels. | 
| ning at full speed is similar to that of other 





ns 
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0-05 per cent. carbon and 3-5 per cent. of tungsten 
lose 3-6 per cent. of its magnetism in six months 
and with a higher percentage of tungsten less than 
3 per cent. Steels possessing a large coercive fores 
lost less than those with a small coercive fopeg 
A remarkable fact was that,the removable part oj 
the magnetism could be got rid of by steaming fo» 
a number of hours, and Madame Curie found that a 
repetition of the process at 60 deg. was better thay 
boiling at a temperature of 100 deg. It was some. 
what curious that, while the removable magnetisy, 
could be got rid of and the process of decay hasieneq 
either by that means or by mechanical shock, the 
magnetism remaining, although less than in the cage 
of natural maturing, was more permanent. It wag 
necessary to make sure that the magnet had heey 
made permanent within the range to which the magnet 
was likely to be subjected. 

Since the days when the fast clippers brought 
tea from China to Great Britain, the manufacture 
of permanent magnets had declined. In the old 
days, when the tea chests were opened it was neces. 
sary to search for nails in the tea with magnets, 
At the present day magnets were used for dynainos, 
for meters, and for a great variety of purposes, and 
there was a great demand for magnet steel. [i 
seemed to him that, alive as they were to the import- 
ance of metallurgical questions, Sheffield steel makers 
had not shown quite the same keenness with regard 
| to steel for magnets as they had for steel for other 
requirements. Further research work was needed 
on several points. Among these were the correct 
proportion of carbon in tungsten steel and the infiu- 
ence of the presence of chromium or vanadiuin along 
with tungsten upon the magnetic properties, and 
particularly upon the coercive force. Further experi 
ments were also needed upon the heat treatment 
of magnet steels. In the general sense, there was 
the opportunity in various directions of perfecting 
our knowledge of this interesting subject. 

Dr. S. Z. de Ferranti, in moving a vote of thanks 
to Dr. Thompson for his exceedingly interesting 
and most able lecture, agreed with the statement 
that the extent to which permanent magnets entered 
into everyday use was not realised. They were 
capable of enormous application, anything 
which could be done to stimulate the better produc- 
tion of magnets, particularly in Great Britain, must 
be in the general interests of the electrical industry. 

The concluding item on the programme was a 
description and demonstration of ‘A Single-phase 
Motor with Pole-changing Windings,’’ by Messrs 
G. S. Nicholson and B. P. Haigh. 

This motor is fitted with pole-changing windings, 
and is worked as a repulsion motor with eight or 
four poles alternatively, according to the speed re- 
quired. Up to half speed—500 revolutions per 
minute—the eight-pole connections are employed, 
| while for higher speeds the windings are changed 
| over to four poles, and the field is obtained by pass- 
ing a magnetising current through the armature. 
\s a repulsion motor works best when running at 
a speed close to synchronous value, the use of a pole- 
changing winding allows of the best results being 
| obtained over a wider range of speed than usual, 
a3 two synchronous speeds are available. The motor 
is started with the greater number of poles, and as the 
| flux per pole is thus reduced to one-half the usual 
value, the voltage induced in the armature turns 
| is considerably reduced, and a much greater starting 
torque is obtainable without sparking. This effect 
was clearly demonstrated in the laboratory by starting 
the motor against a certain load with each of the 
two connections. With eight poles the motor started 
against full torque almost sparklessly, while, on the 
other hand, with four poles the sparking was excessive 
By taking advantage of this improvement Messrs. 
Nicholson and Haigh maintain that it should) he 
possible to build motors of greater output within 
given overall dimensions, as the commutator and 
windings require less space than in the standard 
type of repulsion motor. 

The action of the pole-changing motor when ran 
coll 








and 





pensated repulsion ’’ motors; thus the power factor 


| approximates to unity, and the motor may be used 


| 


with shunt connections, in which case regenerative 
braking may be employed. 

It is suggested that the motor is not only suitable 
for multiple-unit trains, on account of its high 
acceleration, but also for locomotives requiring to 
handle high-speed passenger traffic by day and heavy 
goods trains by night. and that this characteristi 
should recommend it for railway service, as the same 
locomotive might be used for fast passenger work 
during the day and for slow goods trains at night. 

Mr. Nicholson explained, when describing the moto: 
that it had been installed in the laboratory as one 0! 
the regular testing sets. Within recent years follow 
ing the extension of electric traction on railways 
there had been great progress made by the single 
phase system of electrification for main and suburban 
lines. Last year was an important landmark in the 
history of single-phase traction, for in January, 1911, 
an electric locomotive ran for the first time on a 
German main line, viz., on the Dessau-Bitterfeld 
section of the Magdeburg-Leipzig line, and since then 
express and ordinary passenger trains and goods 
trains had been in regular service on that line. Coming 





nearer home, the past four years had witnessed a 
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remarkable development in the electrification of 
railways in the London suburban area, and signs 
were not wanting that the completion of the London- 
Brighton main line scheme would not be long delayed. 
instances, and in other cases, the responsible 


In these 8 er cases, t 
authorities had decided in favour of the 


railway 


single-phase system as most suitable for suburban 
and main line electrification. Under these circum- 


stances, it was felt desirable to have an example 
of the single-phase commutator motor installed in 
the James Watt Engineering Laboratories at Glas- 
vow, In deciding on a suitable single-phase commu- 
tator motor, the aim was not only to choose a machine 
which should be an example of its class, but one which 
should also give a good opportunity for investigating 
the principles underlying the various types of com- 
mutator motors. Having obtained a suitable com- 
mutator motor the next object was to install it 
in such a manner that thorough and reliable tests 
might be quickly carried out. A very valuable 
method of testing for laboratories, as well as for works, 
was that of taking no-load”? and ** short-circuit ”’ 
from which the load tests might be precaleu- 


tests ; : os 
lated and compared with actual test figures. The 
testing of single-phase |motors—having a_ series 


characteristic——was not easily carried out by any 
regenerative method, resembling the ‘* Hopkinson ”’ 
test for direct-current machines, which was, in general, 
only suited for machines having a shunt characteristic. 
The method which had been adopted for the load 


the single-phase motor was measured by the same 
means. 

In choosing a motor suitable for demonstrating the 
principles of single-phase commutator motors it 
was, he explained, important to obtain a machine 
which would demonstrate not only the compensated 
series motor, but also the compensated repulsion 
motor, as each of these types was so widely used. 
In order to obtain good commutation, a series motor 
was run at speeds double the synchronous value- 
or even more—while a repulsion motor was preferably 
worked at speeds close to synchronism. It was 


therefore not easy, continued Mr. Nicholson, to obtain | 


a machine which could be used to demonstrate 


hoth types satisfactorily while running at the same | 
full speed load in each case. To show both types work- | 
ing under favourable conditions it was desirable to use 
twice as many poles in the compensated series as in | 
the compensated repulsion motor, and this was one | 
pole-changing | 
The pole- | 


of the reasons why the motor with 
windings was installed in the laboratory. 





changing motor, however, had advantages of its own | 


which seemed to make it particularly suitable for 
railway work and other purposes requiring great 
starting torque at frequent intervals. 

A demonstration of the motor was afterwards 
given in the laboratory, when the difference in 
working with the four and eight poles was plainly 
observed. The combined plant should be a 





distinctly useful adjunct to the already well-equipped 

















POLE CHANGING SINGLE-PHASE 


tests of the single-phase commutator motor was to 


Ineasure the output and input) separately. This 
method allowed the power factor, as well as— the 
eHiciency, to be accurately determined, and the 


chief difficulty was that of regulating and measuring 
the brake horse-power, 

The engraving shows the single-phase motor direct- 
coupled through a flexible coupling to a small two- 
phase alternator of the inductor type, which acted 
as a load. Mr. Nicholson pointed out that the brake 
power of the motor was adjusted by regulating the 
excitation and load resistances of the generator, 
and was measured by the torque transmitted from 
the magnet wheel to the stator of the machine. 
The stator was mounted on ball bearings carried 
in two special pedestals, whilst the magnet wheel 
rotated in the bearings formed in the end shields of 
the machine. The stator, in addition, carried on 
the one side a graduated arm with a jockey weight, 
and on the opposite side a short arm with a counter- 
poise so arranged that the complete alternator was 
balanced when the jockey weight was close to its 
inmost position. The alternator was self-contained, 
and hence any torque applied to the rotor was 
transmitted to the stator, and there balanced by a 
corresponding movement of the jockey weight. 
The brake torque of the single-phase motor was there- 
fore proportional to the distance which the jockey 
weight had been moved from its zero position. The 
alternator had a slow period of oscillation, and it 
was possible to measure the torque with remarkable 
exactitude, the limits of accuracy being within one- 
thousandth part at full-load torque. The jockey 
weight carried a vernier, and the graduated scale was 
so arranged that one division corresponded to one 
brake horse-power at a speed of 1000 revolutions per 
minute. This* brake had given every satisfaction, 
and had considerably simplified the work of testing. 
A similar electric brake had been employed for the 
past ten years on a high-speed steam engine set. 
and another had recently been coupled to a 16 horse- 
power petrol engine, and was giving every satisfaction. 
lhe speed of the motor was measured by a vibrating 
reed frequency meter supplied from the generator 


circuit, and the frequency of the supply current to 





MOTOR AND TWO-PHASE ALTERNATOR 


laboratories of the University. This terminated! the 
business mectings in connection with the Conference. 


THE LICKEY INCLINED PLANE: RELICS OF 
ITS EARLY HISTORY. 

ALTHOUGH the Lickey incline—two miles and one fur- 
long, at 1 in 374—on the Birmingham and Gloucester 
Railway is neither the steepest nor the longest in the 
kingdom, it is the steepest incline to bear the heaviest 
traffic. Like many other early inclines it was designed 
for cable traction, but it has always been worked solely by 
locomotives. Bromsgrove Churehyard, at the foot of 
the incline contains two curious tombstones associated 
with its early history and that of locomotive engineering. 

Both Stephenson and Brunel ridiculed the idea of work- 
ing the Lickey inclined plane other than by stationary 
engines. Captain Moorsom stated, however, that “in 
America he had seen locomotives go up worse gradients 
than that,’’ and he therefore induced the directors to order 
eight of those climbers from Norris and Co., of Phila- 
delphia, at a cost of £1600 apiece, ‘‘ including the duty of 
20 per cent.” The first four reached this country in the 
spring of 1839. These engines had a four-wheeled leading 
bogie, a single pair of driving wheels placed in front of 
the fire-box, and outside inclined cylinders. All the wheels 
were of chilled cast iron. The bogie wheels, which had 
no tires, were 2}ft. in diameter ; the diameter of the driv- 
ing wheels was 4ft. The diameter of the cylinders was 
10in., the length of stroke 18in. Certain alterations 
were carried out to the engines on their arrival. Their 
tenders were discarded, and the iron fire-boxes were re- 
placed by copper ones. A tank, holding 400 gallons of 
water, was placed on the boiler, and the coke was carried 
in sheet iron boxes on the footplate. Thus the weight 
upon the driving wheels was increased from 8 to upwards 
of 10tons. The general summary of their work shows that 
with a maximum load of 53} tons they ascended the Lickey 
at a speed of between 8 to 9 miles per hour, and that with 
the normal load of 33 tons the speed increased to between 
12 and 15 miles per hour. 

The line was opened from Cheltenham to Cofton, about 
8 miles from Birmingham, on September 17th, 1840, 
and from Birmingham (Camp Hill) to Gloucester three 
months later. 

On November 10th the boiler of one of the engines 
exploded at Bromsgrove Station, and two of the American 
engineers who had come over to supervise them were 


| 
terribly wounded and succumbed to their injuries. The 
names of these men were Thomas Scaife and John Ruther- 
ford, and their remains were interred side by side in Broms- 
grove Churchyard. On the top of each headstone is 
carved a technically correct representation of a Norris 
locomotive placed within an oval shield. Rutherford’s 
headstone was erected by his widow, but the inscription on 
Scaife’s states that it was put up by his fellow-workmen. 
Scaife’s epitaph is a famous one, but it is often not quite 
correctly quoted. It runs as follows :— 
Column I. 

* My engine now is cold and still, 

No water does my boiler fill : 

My coke affords its flame no more, 
| My days of usefulness are o’er. 
| My wheels deny their wonted speed, 
No more my guiding hand they need. 
My whistle, too, has lost its tone, 
Its shrill and thrilling sounds are gone. 
My valves are now thrown open wide,” 


Column II. 

‘My flanges all refuse to guide. 
My clacks, also, though once so strong, 
Refuse to aid the busy throng. 
No more I feel each urging breath, 
My steam is now condens’d in death. 
Life’s railway o’er, each station’s past, 
In death I’m stopp’d, and rest at last. 
Farewell, dear friends, and cease to weep, 
For Christ, I’m safe, in Him I sleep.” 





The lines are arranged in parallel columns. 
It is worthy of note that these are the only fatalities 
which have ever occurred in the working of the incline. 
| The importation of American locomotives appears to 
| have aroused a good deal of feeling among English builders 
| of the period. Mr. Edward Bury, manager of rolling stock 
to the London and Birmingham Railway—albeit the term 
“rolling stock” was not invented until 1852, when 
Captain Huish was its sponsor—sent an engine to the 
Lickey, but it failed to take its own weight up the incline. 
In 1841 a further order for eight more Norris locomotives 
| was given, and an American newspaper published the 
| taunt that “‘ the English could make inclines, but had to 
come to America for engines to work them.” At last 
| Mr. T. E. MeConnell, the Midland Company’s locomotive 
| superintendent, took up the challenge. In 1845 he built 
a powerful tank engine at the Bromsgrove shops, which 
| proved itself capable of hauling a load of 70 tons up the 
| incline. 





|THE PRIZE DESIGN FOR THE CAPITAL CITY 
| OF AUSTRALIA. 


WHEN the Commonwealth of Australia was created in 
1900 one of the provisions of the constitution was that a 
new capital city should be established and that the site of 
the city should be in a federal district owned and admin- 
istered by the Commonwealth and not by any one of the 
individual states. The principle is the same as that of 
Washington, the capital city of the United States, this city 
being in the District of Columbia and its affairs being 
administered by the federal or general government through 
the medium of a board of commissioners. The Austra 
lian constitution provided that the site should be selected 
within ten years, and in 1910 the general government 
accepted a site offered by New South Wales consisting of 
a tract of 800 square miles some 75 miles from the east 
coast. This is in what is known as the Yass-Canberra 
district, and is virgin country backed by hills and moun- 
tain ranges. ‘The site selected for the city is ten miles 
square, but this is not all capable of development, as the 
ground is broken and there are high hills within the boun 
daries. This site is about 300 miles from Melbourne and 
170 miles from Sydney. The Molonglo River flows west- 
ward across the city site, and within the district is the 
Cotter River, which will provide for a gravity supply of 
pure water. The average elevation of the valley lands 
upon which the city will be built is about 2000ft. above sea 





level, but between these rise three principal hills : Ainslie, 
2762ft.; Black, 2658ft.; and Mugga-Mugga, 2662ft. 


Above the mountain range forming the background to the 
south and south-west rises the snow-capped Mount 
Bimberi, having a summit elevation of over 6000ft. The 
rainfall at the city is estimated to average about 23in. 
per annum, and the temperature range is moderate. 
There is at present no railway communication, but a line 
is to be built to facilitate the construction work of the city, 
as well as to provide the necessary connection with the 
railway system of the Commonwealth. 

In 1911 the Department of Home Affairs issued an invi- 
tation for competitive designs for the city, thus affording 
opportunity for city planning on a scale far exceeding any- 
thing hitherto attempted. The first prize—£1750—has 
been recently awarded to the design submitted by Mr. 
Walter Burley Griffin, an architect of Chicago. The 
general plan is shown in the accompanying illustration, 
and this was accompanied by a large number of archi- 
tectural pictorial drawings representing general views to 
show the grouping, and sectional views to indicate the 
building plan in relation to the topographical conditions. 
The plan which we give has no contour lines to show the 
topography, but it will be seen that three hills or mountains 
govern the arrangement to a large extent, while other 
details of the elevations and valleys are noted below. “Ihe 
natural characteristics which are taken advantage of in 
this design are as follows :— 

(1) The sheltering forested mountain ranges and dis- 
| tant snow-capped peaks as a background to the south and 
west. 

(2) The three large hills within the city boundary are 
utilised for both aspect and prospect ; these are Ainslie, 
Black, and Mugga-Mugga. 

(3) The lesser hills are utilised as the termini of radial 
avenues and sites for important structures ; these include 
Kurrajong, Camp Hill, Vernon, Russel, and others. 

(4) The Molonglo River is developed as a waterway for 
architectural and landscape effect, for recreation pur- 
poses, and as a means of climatic amelioration. 

(5) The generally flat valleys are utilised for the general 
purposes of industry and habitation, The city as planned 
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provides ior an immediate population of 75,000, which may 
be increased by development both in density and area. 


In a city of this kind the landscape and landscape- | 


architectural treatments are of the greatest importance, 
and here they are arranged with reference to two prin- 
cipal axes. The first or main axis is a line connecting the 
summits of Mount Bimberi and Mount Ainslie, which 
points are thirty miles apart. At right angles to this is 
the secondary axis, extending from a point on the river to 
the summit of Black Mountain. These axes are not fol- 
lowed as lines of communication but as the centre lines of 
the “picture.” They are placed somewhat diagonally to 
the north-and-south lines in order to obtain the most 
desirable combination of sunlight and shade. This will 
be seen by reference to the plan. 

The main portion of the scheme is grouped upon a 
central triangle composed of three principal centres and 
three broad avenues or boulevards. The apex is on the 
main axis noted above, and the base is parallel with the 
secondary axis. The three points are the governmental 
centre, A; the civic or municipal centre, B; and the 
market or industrial centre, C. In addition there are five 
other central points for residential, suburban, and manu- 
facturing sections of the city. These points are all inter- 
connected by main avenues, and each one forms the centre 
of a polygonal group of streets comprising radial and ring 
thoroughfares. The arrangement is such as to provide 
a desirable shape of building sites and city blocks—avoid- 
ing triangular blocks and acute angles—and to effect a 
combination of isolation and quiet of residential districts 
with ready access to means of local transportation. In 
general a walk of four or five blocks is the maximum dis- 
tance to a tramway line, and the tramways are so laid out 
as to provide convenient routes between the various sec- 
tions of the city. These groups are connected by streets 
and avenues parallel to the main arteries. The groups 


forms one terminal of a wide formal court extending down 
a terraced slope to a water gate on the ornamental lake. 
The Parliament House stands about 75ft. above the lowest 
‘terrace adjacent to the waterway. Flanking this court 
are the several Government departmental buildings and 
the Courts of Justice, all in a park-like setting of trees and 
shrubbery and gardens. The outlook from this elevated 
terminal of the court extends far beyond the lake, however, 
for beyond this and on the line of the court—which again 
is on the main axis of the design—is a broad parkway 
600ft. or 700ft. wide, extending to the slopes of Mount 
Ainslie, the peak of which is in a direct line from the Capi- 
tol. The parkway terminates at a large casino surrounded 
by gardens. Conversely the elevated gardens at this end 
of the ‘“ picture ” afford a fine view over the city, with the 
Government section beyond, while behind this as a back- 
ground stands a mountain range with the snow-capped 
peak of Mount Bimberi directly behind the Capitol, in line 
with the summit of Mount Ainslie. 

The course of the Molonglo River across the site is 
utilised for developing an extensive and very attractive 
water feature in the design, besides having some influence 
upon the local humidity. By means of a dam the water 
level is raised so that at each side it covers an area now sub- 
ject to floods and converts this into a natural lake. Be- 
tween these two lakes is a formal waterway which serves 
two purposes. First, it forms a picturesque and prominent 
feature of the “ picture,” spreading out from the Capitol 
Hill and the slopes of Mount Ainslie ; second, it is planned 
for use as a pleasure lake, available for rowing, regattas, 


&ec. With this idea in view a large stadium is recessed into | 


the northern bank, and this is flanked by public gardens 
extending between the two bridges of the central triangle 
of avenues. The waterway does not interfere at all with 
lines of communication, but serves to separate the quiet 
governmental and residential sections from the traftic and 
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PLAN OF THE NEW CAPITAL OF AUSTRALIA 


occupy mainly the flat portions of the valleys between the 
hills, and where they extend upon the slopes or broken 
ground an irregular arrangement is adopted, with the streets 
following mainly the ravines and depressions. This 
affords a maximum of elevated] sites}for residences and 
other buildings, and facilitates}the construction of the 
sewerage and storm water drainage systems. In such 
outlying locations there are numerous opportunities for 
special development in the way of terraces, residential 
groups or courts, residential hotels, sanatoria, &c. 

To handle traffic adequately on the avenues three lines of 
traffic must be provided for: a double line of tramway 
and fast vehicles in both directions, If formed as one 


unbroken width of street these avenues would be danger- | 


ous and unpleasant to cross, and consequently provision 
is made for four rows of parkway—with trees and shrub- 
bery——to separate and flank the lines of traftic. For these 
reasons a width of 200ft. is recommended ; other reasons 
are the advantages as means of ventilation, as fire stops, | 
and as a landscape setting for the architectural treatment. 
teturning now to a consideration of the main features 
of the city as a great capital, it will be noted that all the 
buildings of the government centre are grouped as har- 
monious parts of one system, comparatively isolated and 
distinctly separated from the municipal activities and yet 
within ready access of and from the latter. The circular 
central park at the point A is formed on the summit of the | 
Kurrajong Hill, 165ft. above the river, and forms a setting 
for the great capitol, conspicuous in size, position, and archi- 
tectural design, and standing directly on the main axis 
previously mentioned. Flanking this and subsidiary to it 
are the official residences of the governor-general and the 
prime minister. Although this park is the centre of several 
radiating avenues, only a few of these are main thorough- 
fares, and not one of them is continued through the park 
itself, the roads of which are winding and attractive drive- 
ways. In the main the district or group directly adjacent | 
to this centre will be developed for official residences and | 
as a high-class residential district. 
Just beyond Kurrajong—or Capitol—Hill, and separ- | 
ated from it by a valley, is Camp Hill, of lower elevation. 
This is utilised as the seat of the Parliament House, which | 





bustling activities of the municipal and business sections 
With reference to this business section, it will be noted 

| that it has two main centres, as explained already, and 
each of these is an open space. In the centre of the first is 
the town hall, and around the open space are arranged 
| the general post-office, the criminal and city courts, &c. 
| Around this central point are grouped also the stock and 


| other exchanges, banks, offices, and similar activities. | 


It is not desirable to concentrate too many leading func- 
tions at one point, and for this reason a second centre is 
provided. Here the main railway station is the most con- 


spicuous structure, with the principal church in the same | 


| neighbourhood. Here are situated the markets, around 


two centres are connected by an avenue which forms the 
base of the triangular feature of the design. Midway in 
its length it intersects the parkway of the main scenic 


picture, just beyond the stadium and public gardens. | 
| This intersection offers an appropriate site for a recrea- 


tion group, including the art gallery, museum, public 
baths, theatre, opera house, and botanical and zoological 
gardens. 

East of the market centre the avenue leads to a fort 
with barracks and camps, this being situated on an emi- 


which will group naturally both wholesale and retail | 
| merchandising and perhaps light manufacturing. These | 


system as the other groups, but before these are laid oy, 
it would be advisable to determine the probable lines of 
extension, in order to provide against an ultimate obstrue. 
tion of normal development through land speculation or 
misdirected improvements. 

The tramway lines are laid out with the view to provide 
ample means of communication between the several geo. 
tions of the city, it being recognised that under modern 
conditions of city life people ride rather than walk, eye, 
for moderate distances. This general use of the tramways 
increases the possible range of residential districts, anq 
tends to promote the distribution of trade as well ag of 
residence, Electric light is, of course, a necessity ; the 
design suggests also that the gasworks should be of the 
modern high-pressure system, for economy and in order 
to avoid the use of the ordinary storage tank or gasometer, 
which cannot but be unsightly. These works would be 
placed in the manufacturing district. The water supply 
has been mentioned above. The sewerage system will 
include a sewage disposal plant or plants, and for the ro. 
moval of storm water a system of open channels is proposed 
leading to the river at some point below the city. 

The railway is laid out with a view to local as well as 
through traffic, to be convenient but unobtrusive, and to 
| afford the passenger some attractive views as he approaches 
or leaves the city. Coming in at the north end the rail. 
way passes through the manufacturing district, where 
warehouses, goods yards, running-sheds, coach yards, and 
| other facilities are provided, and also a local station. The 
| line extends then to another local station convenient to the 

municipal centre, where it turns and runs to the main 
| station. Here the railway is underground, but the station 


building is a hexagonal structure occupying a low eminence, 
From here the line runs south to a local station at tho 
suburbancentre and thence south-east to the city boundary, 


The railway would be in a cutting 12ft. deep lined with 
retaining walls, the material excavated being deposited 
on either side, so as to give an effective depth of sft. to 
20ft. under the street bridges and to form approaclies of 
| easy gradient to these bridges. In the southern part of 
| the city the railway is flanked on each side by a broad 
|}avenue. Where the line crosses the parkway the cutting 
| is opened out on the southern side, so as to afford a direct 
| view from trains across the waterway to the Capitol. 
| The parallel streets of the groups decrease in length, in 
| accessibility and in importance in ratio with their distance 
from their main axis, thus furnishing sites approaching 
more and more to privacy and quiet and unfavourable to 
the intrusion of business and trade. The proportion of street 
| area to property area is much lower than usual owing to the 
exceptional lengths of the blocks—800ft. to 1000ft. between 
| parallel streets. This is the result of Mr. Griffin’s experi- 
| ence in the construction of a suburban town in America, 
where the alternate streets of the plan were omitted, so 
| as to form blocks 1200ft. long. The arrangement of streets 
and tramways in this Australian city is such that even 
the quiet and remote blocks are within easy reach of the 
tramways. 

As to the architectural design of the great public build- 
ings, Mr. Griffin deprecates any attempt to follow or adapt 
historical styles or conventional schools. There is ample 

| possibility for the development of a new style, conforming 
to conditions of use and climate and much more attractive 
| and dignified than a copy or modification of older styles. 
For the great dome of the Capitol a stepped pyramidical 
form is suggested in place of the usual curved dome. An 
| interesting feature of the design is that buildings of 
| armoured concrete are proposed, with cast or moulded 
| decorative work. The exterior finish would be the natural 
concrete surface, but the face would be made of any 
desired colour and texture by the use of suitable aggregate, 
| ranging from crushed marble to grey or red granite. This 
material is now thoroughly established in building con- 
struction, both from the engineering—or structural— 
and architectural standpoints, and the face treatment of 
the concrete itself, without a veneering of other material, 
has also been established satisfactorily. It is capable of 
decorative treatment, is durable and economical, and would 
provide for rapid construction of the city. Stone suitable 
for building purposes is obtainable only at some distance 
from the site, but stone suitable for concrete is directly 
| available. 

Whether the adopted plan will be carried into execution 
without modification remains to be seen, The design is 
certainly a favourable and attractive one. It is a notable 
example of the modern science of city planning, and it 

| provides for a capital city in keeping with the importance 
and growth of the Commonwealth of Australia. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions o7 our 
Correspondents.) 


THE TRUE SECOND LAW OF THERMODYNAMICS. 


Sir,—** Actual energy ”’ may be defined as the act of over- 
coming resistance through space. Whereas so-called * cot- 
served energy ” may be defined as power to effect actual encery 
when such power is held in restraint or not brought into action. 
| The “ principle of conservation of energy” is usually stated 
thus: ** Energy is a constant something which cannot be create 
nor destroyed.” Such statement properly applies only to_cvn- 
served energy, and means that, in a closed system, effecting actual 
energy is simultaneously compensated by an equivalent incre- 


| ment of some kind of conserved energy at some place in tle 


system. Consequently it necessarily results that actual energy 


manifestation and measure of such compensating action. 


| 
nence commanding the city and the railway. This is a | is not the ultimate effect, but is merely the passing intermediary 


necessary provision for a capital city or seat of government, 
where troops are required for escort and in public func- 
tions. On the slope behind the fort will be a military 
academy. West of the civic centre the same avenue 
extends to the University, which is planned on a very 
extensive scale and includes departments of engineering, 
mining, &c., in addition to the academic and classical 
departments. North of the main portion of the city is the 
manufacturing and industrial district, well removed from 
the residential and business districts, but easy of access 
and convenient to the railway. Open spaces and gardens 
are provided liberally in this district, to ensure ample light 


| and ventilation, both for pictorial and sanitary effect. A 


suburban district to the south-east merges gradually into 
a territory suitable for vegetable gardens, nurseries, 
poultry farms, &c. These are planned on the same general 





The application of the principle of conservation of energy to 
the science of thermodynamics is commonly known as the first 
law of thermodynamics. Since the correct conception of the 
principle of conservation of energy means that in a closed system 
power to effect the act of overcoming resistance through space 
is constant and indestructible ; it necessarily does not admit 
that such power can wane. Whereas the doctrine which is 
commonly known as the second law of thermodynainics not only 
defines limitations to such power but also means that in a close:l 
system maintenance of the action of overcoming resistance 
through space causes such power to wane and eventually di- 
appear by reason of unavoidable so-called degradation of energy. 
Thus is disclosed a contravention between the two doctrines 
which were believed to be independent of each other and upon 
which the entire science of thermodynamics as generally accepted 
at the present time is founded. Such contravention indicates 
that one of these two doctrines must necessarily be abandoned 
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It may be here noted that Henri Poincaré has remarked over 
his signature that ‘* The second law of thermodynamics does not 
seem to be compatible with the principle of conservation of 
energy.” The second law of thermodynamics is a doctrine 
which is formulated in many different ways. However, all such 
manners of formulation are based upon an underlying foundation 
known as Carnot’s principle. 

Carnot’s principle relates to cyclic conversion of thermal 
energy, and means that a maximum possible conversion requires 
that the thermodynamic cycle must be reversible ; that is, must 
be free from unbalanced activity. Also it means that all thermo- 
dynamic working mediums are equally efficient, as relates to 
conversion of thermal energy. Furthermore, it means that con- 
version resulting from reversible cyclic operations is rigidly 
governed by the simple statement that the amount of entropy 
received by the working medium is equal to the amount of 
eutropy discharged therefrom. These several formulations of 
the doctrine, taken collectively, indirectly deny the possibility 
of “ perpetual motion of the second kind.” 

Carnot’s principle applies only to conversion as effected in a 
particular specific manner, that is, as effected by reversible cyclic 
operation. Consequently it is not a fundamental principle of 
conversion, but necessarily involves a more basic principle which 
must apply to all stages of any kind of cycle when such stages 
are considered minutely and separately. 

This false basic principle which underlies Carnot’s principle 
is: Disappearance of non-latent conserved energy from a unit 
.f the thermodynamic working medium, or vice versd, is measured 
by the corresponding change in temperature. It is important 
to observe that Carnot’s principle does not involve specific heat, 
and consequently it is not involved in the underlying principle. 
To refute this questionable underlying principle, we know that 
the correct measure is the product resulting from multiplying 
the change in temperature by the corresponding value for specific 
heat at constant volume. Failure to provide for a variable 
value for specific heat is the fundamental fault in the late Lord 
Kelvin’s famous so-called mathematical establishment of Car- 
not’s principle. Also failure to isolate disgregation work from 
the entropy treatment of the cycle seems to indicate a lack of 
mathematical acumen. 

Present-day diagrammatic methods of treating heat as a mode 
of motion involve but three functional variables, and conse- 
quently require but two dimensions in space. Whereas the 
introduction of specific heat as a functional variable necessitates 
the eddition of another dimension in space. This means merely 
a change from plane surface diagrams to volumetric diagrams. 
Also this modified manner of treatment makes it desirable to 
modify the mathematical concept known as entropy, by intro- 
ducing specific heat into that concept and excluding latent energy 
therefrom. Such modified conception will hereinafter be desig- 
nated as “ modified entropy,” and means transferred non-latent 
thermal energy, ratioed by the product resulting from multiply- 
ing the corresponding so-called absolute temperature by the 
corresponding value for specific heat at constant volume. 

The type of reversible cycle commonly known as a Carnot 
cycle is a simple conception, and is particularly convenient 
because all transference of thermal energy to the working fluid 
is effected at some unchanging temperature, and all transference 
from the fluid is effected at another unchanging temperature. 
Consequently the following analysis of such cycle is compara- 
tively simple, discloses fundamental principles which apply to 
all reversible cycles, and can be readily followed without neces- 
sity of providing a diagram. It is convenient to analyse this 
cycle by means of a rectangular volumetric diagram in which the 
three dimensions in space respectively represent modified entropy, 
absolute temperature, and specific heat at constant volume. As 
relates to this cycle, and for the purpose of mathematical formu- 
lation, the following code is herein adopted : 


H 1 amount of transferred thermal energy received at 
temperature ¢ 1 

= amount of transferred thermal energy discharged 
at absolute temperature ¢ 2. 
L 1 = the portion of H 1 which is latent. 

L 2 = the portion of H 2 which is latent. 


H2 


h 1 = the portion of H 1 which is not latent. 
h 2 = the portion of H 2 which is not latent. ; 
S 1 = value for specific heat at constant volume during 


transfer at absolute temperature ¢ 1. 
S$ 2 = value for specific heat at constant volume during 
transfer at absolute temperature ¢ 2. 

It results from a simple process of deduction that modified 
entropy is alconstant value or measure of the energy space inter- 
vening between two adiabatic lines. This means that 

Al h2 a 
we Ee ee ae Se ee 
#1 Sil t2 S2 
Consequently}in a deductive manner the equation for cyclic 
efficiency may be progressively formulated thus : 


Efficiency = pa (hl - h2) ss — L2) 
= hl x “1S 1-t2 82) (L1 - L2) 
Hl #1sil Hil 
H1—L1 . (¢1 S1l-é2 82) (Li- L2 
Hi #151 Hil 
0-3) $2) (L1-—L2) (2) 
Hi t1 sil Hil 


This equation (2) is the formulation of the true second law of 
thermodynamics. However, by introducing the limitations 
L = Oand § 1 = § 2 that equation reduces to 

9 
Efficiency = ‘ —— 
t1 
which is Carnot’s principle pure and simple. 

Here it may be proper to remark that Carnot’s principle as a 
universal law without limitations never was established, is 
founded upon nothing more substantial than faith, and is believed 
1o be true merely because it seems to be in accord with experience. 
Necessarily ignoring the important fact that such experience 
was very limited and confined to the particular region in physical 
domain where cycles do not progress through any considerable 
range of specific heat value intervening between S$ 1 and 8 2. 

The present-day science of thermodynamics, as relates to 
heat as a mode of motion, ignores the importance of and does 
not provide for variation in the value for specific heat during 
progression through the cycle, and blindly applies the second law 
to solve all problems of heat conversion. Since the true second 
law means that all reversible cycles are not necessarily equally 
etticient as regards thermal conversion, and by reason of the 
disclosures resulting from the research work of Andrews and 
Amagat, which show possibility of locating reversible cycles to 
Span the same range in temperature, but in different regions of 
physical domain, and wherein the value for specific heat at con- 
stant volume respectively is very different for the same tempera- 
ture, it necessarily establishes the significant meaning that when 
the second law fallacy becomes understood and an acknow- 
ledged fact, perpetual motion of the second kind, in the manner 
or form of a self-actuating refrigerating machine, will immedi- 
ately follow as an accomplished reality to conserve the fuel 
resources of the world. 

It may be remarked that there are other methods by which 
this subject can be investigated, that the writer has applied 
several, including quantitative treatments, and that all produce 
the same significant result which is herein presented. 

Chicago, June 10th. Jacos T. WAINWRIGHT. 





LOST OPPORTUNITIES. 

Srr,—The letter by “ Prior Lien” in your last impression 
will be read with attention by those who are really interested 
in engineering as distinguished from manufacturing machinery. 
The history of civilisation in Europe may be said to extend 
over a period of 800 years. We need not be particular to a cen- 
tury more_or less. ‘That of mechanical engineering to something 
less than 100 years ; and in both cases we find individual effort 
playing a prominent part. To put the facts in the simplest 
form :-—At first, if a man wanted a thing he had to get it for 
himself. As civilisation advanced he got someone else to pro- 
vide it, either by force or exchange. Thence came barter, 
the stores, the shop. If we examine “Prior Lien’s” 
argument, it is simply that whereas, when in olden days 
we wanted a dozen bolts and nuts for a job, they had to 
be forged and bored and turned and tapped on the spot ; 
in the present we send out and buy them ready made, with 
the result that the modern young man has no opportunity 
for showing a new and more excellent way of making bolts and 
nuts. There can, however, be no room to doubt that the 
system as we have it is a survival of the fittest, and it will 
therefore continue. But would reversion to the picturesque 
life of “‘ Chordal’s ’’ days be for the benefit of humanity ? Of 
course not. When I say this I need not and do not assert that 
no alternative course lay open to the world. It is not without 
interest to consider for a moment the facts from a different 
point of view from that taken by “ Prior Lien.” Let us clear 
the ground a little. When we speak of lost opportunities, what 
do we mean? Opportunities for what ? he acquisition of 
fortune or an increase of reputation; or merely the obtaining 
of the feeling which pervaded little Jack Horner on the note- 
worthy occasion when he sat in the corner, and cried ** What 
a good boy am I.’ 

Now, so far as can be seen numbers of men still seem to find 
life as a mechanical engineer fairly satisfactory, and by no 
means devoid of opportunities of personal advancement. Only 
it is not, perhaps, on *‘ Chordal’s” lines. Our predecessors 
who had to invent and make machines differed in the main 
from their sons and grandsons in that they had also to make 
the tools they required as well. It is by no means clear that 
that is not done now at odd times. I can call to mind the 
existence of very special tools built to turn out special work. 
Again, let us take electrical engineering. Half a century ago 
steam engineering filled the bill. It may be said with some truth 
perhaps that there are no longer any opportunities for the mani- 
festation of originality in steam engineering. But they are 
more than replaced by electricity. We cannot send round to 
the shop yet tor every electrical thing we want. There is still 
room for originality, and ‘‘ Chordal”’ may still be read with 
profit by the electrical engineer. 

Furthermore, all engineering shops are not alike. They are 
not all manufacturers. There are still many where novelties 
are produced and worked up to be sources of profit to their 
inventors and makers. It does not follow that because they are 
made in the present day no more invention was required in 
devising means of making them than was needed in “‘ Chordal’s ” 
day. The history of much of the finest machinery we have 
will never be written. The steam turbine may be cited. 
Heart-searching and weariness has attended every inch of pro- 
gress made. I say without any of the misgivings that vex 
“Prior Lien”? that we may rest assured that there is at least 
as large a field open to-day in mechanical engineering of all kinds 
as ever existed, and the young man who goes intoit as a profes- 
sion will have all the opportunities,which he is fit to take, unless 
he permits a technical college training to stultify him, which it 
certainly need not do. 

There is an aspect of ‘‘ Prior Lien’s ” question which I must 
touch upon. No matter what was the inventive talent displayed 
in *‘ Chordal’s ”’ time, some skill was needed to make it useful 
Only those who lived half a century or more ago can realise how 
great was the handicraft skill of the ‘‘ millwright.’’ There is 
certainly nothing like it available in the present day. It is, 
indeed, questionable if the percentage of good workmen remains 
as high as it was. The machine tool does so much that very 
little is left for the man, and trades unions so contract the range 
of his operations that he has not much chance of extending 
his skill or enlarging the field of his labours. When we criticise 
modern engineering methods we naturally ask ourselves in what 
way are they better than those which went before ? The answer 
is obvious enough up to a certain point, beyond which disputes 
will arise. But can it be argued that manufacturing specialities 
is not better practice than trying to make everything for oneself 
as a general principle ? I think not. But there still remains 
a large field wherein to exploit new inventions and supply those 
opportunities the loss of which ‘* Prior Lien ”’ regrets. 

There is one paragraph in “ Prior Lien’s”’ letter which I 
shall gladly see very fully discussed in your columns. “* It 
is manufacturing that kills the opportunities of the mechanical 
engineer. Manufacturing is specialisation, and specialisation is 
stultification. In the old days we used to design tools to do 
special jobs. It does not pay anyone to do it now-a-days. 
He writes to a tool maker who rigs him what he wants out of 
stock.” If we read this in its obvious sense, then the definition 
of manufacturing is repetition. The man who makes one 
loom is an engineer ; 1000 looms is a manufacturer. Are we 
to assume that the first is a better man than the last ? It will 
perhaps be found after all that the difference is not so much 
the quantity of opportunity as its importance that counts. 

June 18th. L. B. 8. 


UNSINKABLE SHIPS. 


” 





Sir,—The one most important feature of the structural design of 
the Titanic which has a bearing upon the sudden and disastrous 
loss of this great ship is the arrangement of the bulkheads sub- 
dividing its hull into so-called water-tight compartments. In 
the article by Professor Biles in THE ENGINEER for April 19th, 
this question of subdivision is discussed in relation to the flood- 
ing of the hull by fracture of the skin or shell. An important 
point deduced from his discussion is that the bulkheads were 
not carried to a sufficient height. It is most probable that this 
feature of the design was due to considerations of luxurious 
provision for the first-class passsenger accommodation, and the 
desire for long and wide unobstructed spaces available for such 
accommodation. It would seem that the passenger depart- 
ments of steamship lines must accept some share of the respon- 
sibility for the design and construction of their steamers. Allow- 
ing that this particular ship was assumed offhand to be unsink- 
able, the fact remains that the design evidenced certain weak 
points. The conditions may be likened to those on certain 
railways where more attention is given to the luxurious accom- 
modation and elaborate—but sometimes barbaric—decoration 
of the cars than to the safety equipment of the trains, the line, 
and the permanent way. It is commonly said that the public 
‘“demands ”’ such accommodation, but it is very doubtful 
whether this is the case. On the other hand, the passenger 
department seeks to create such a demand, or rather to provide 
such accommodations as a means of advertising the line and 
attracting traffic. Within limits this is reasonable, bui the point 
to be emphasised is that this has been carried to an extreme, and 
the passenger department allowed too much authority in matters 
which belong primarily to the designer and shipbuilder and the 
ship’s staff. 

Professor Biles makes mention of the better but very excep- 
tional arrangement on the New York ; whether this still exists 
I cannot say, but both this vessel and its sister ship the Paris— 
now renamed the Philadelphia-—were largely rebuilt a few years 
ago. As a passenger on the New York some years ago I well 
remember the comments of the passengers on the rather fre- 
quent use of stairs which was necessary in getting from place to 





place, due to the height to which the bulkheads were carried. 
I recall also the explanations of the officers as to the reason of 
this design in securing a high degree of safety, which explana- 
tions were accepted without much grumbling, as at that time 
the accident to the Paris and its happy outcome were very fresh 
in mind. And at the present time, with the loss of the ‘litanic 
in mind, passengers—for some time to come at least—are likely 
to be less impatient of inconveniences which they understand 
are incidental to measures of safety. Again, as lifts are fitted 
to many of the large modern steamers, the inconvenience due 
to stairways may readily be minimised. 

Professor Biles refers briefly to the matter of centre line bulk- 
heads, but points out their possible disadvantage in causing a 
heavy side list, which may bring the tops of the transverse bulk- 
heads nearer the water than if both sides of the ship were flooded. 
Little mention is made of longitudinal bulkheads relatively near 
to the sides of the hull. Their use probably would be quite as 
difficult as the increase in number and height of transverse 
bulkheads, but on the other hand, they might be even more 
effective. A double side construction on the same principle as 
the double bottom has been proposed also and appears quite 
feasible ; it would be difficult to carry this effectively above the 
water line, as it would seriously reduce the attractions of the 
outside cabins, since all port holes or windows would have to be 
carried in recesses formed by cellular frames fitted between the 
inner and outer shells. 

As far as head collision is concerned, numerous ships have had 
their bows crushed in below the water line and have got safely 
to port, the bulkheads standing in spite of more or less crippling, 
but as a rule the forward bulkhead is of specially heavy con- 
struction and known technically as the “‘ collision bulkhead.” 
One other point that may be mentioned is the use of a water- 
tight deck as a horizontal bulkhead. Such an arrangement is 
practicable only for the lower decks above the cargo holds, but 
the efficiency of these decks might be increased very largely by 
the use of some form of hatch construction which would be 
capable of resisting upward pressure and yet which could be 
removed and replaced without undue time and labour. Finally, 
it seems likely, in the light of Professor Biles’ statements, that 
the bulkhead design will be modified very materially in Atlantic 
steamers of the future. ; 

I agree with you entirely that a safe shipfis far better than a 
large equipment of boats, but disasters will and must occur, 
and there are other forms of disaster besides collision. Fire or 
explosion on board may necessitate taking to the boats. 

It must not be forgotten that the present inquiry as to pos- 
sible measures of safety must not be confined to improving the 
conditions shown to have been weak in the case of the Titanic. 
There are other perils of the sea besides collision, and the next 
disaster may set at naught safeguards provided simply to meet 
the conditions of another such case as that of the Titanic. 

Chicago, June 12th. TRANSATLANTIC. 








NAVAL ENGINEER APPOINTMENTS. 


Tue following appointments have been made at the Admiralty: 

Engineer-Commanders.—W. Denbow, to the Albion, addi- 
tional, for the Canopus; B. J. Watkins, to the Pembroke, 
for training of stokers, second class. 

Engineer-Captain.—H. P. Vining, to the President, addi- 
tional, for one month’s instruction in turbine machinery at 
Messrs. Parsons and Newcastle district. 

Engineer-Lieutenants.—T. W. Richards, to the Glory, addi- 
tional, for the Bacchante ; W. W. Reed, to the Vivid, additional, 
for service at Pembroke Dockyard, and Pembroke Dockyard 
as Engineer Assistant ; R. J. Brown, to the Blenheim, additional, 
for the Nautilus; F. W. Bromley, to the Collingwood; F. M. 
Attwood, to the Exmouth, to assist Engineer-Captain ; W. Long, 
to the Good Hope, to assist Engineer-Captain ; A. H. A. Dow 
man, to the Hermione, for voyage out and home; G. W. 8. 
Aldwell, to the President, additional, temporarily for special 
service at the Admiralty Naval Ordnance Department. 











Tue SUBMARINE TENDER ALECTO, which has been built and 
equipped by Cammell, Laird and Co., at Birkenhead, arrived on 
Woelsenieg last at Sheerness on delivery from the contractors, 
and will be commissioned by Lieut.-Commander George F. 
Chomley for service with the Seventh Submarine Patrol Flotilla 
on the East Coast of Scotland. 

Bruce, PEEBLES’ ANNUAL OuTING.—Bruce, Peebles and Co., 
Limited, of Edinburgh, were fortunate this year both in the 
choice of the day for their annual outing and in the place selected. 
Last Saturday some 450 members of their works and staff left 
Edinburgh in the morning in the finest of weather, travelling 
by special train to Stirling. The usual sports were held, the 
prizes being presented by Mr. C. J. Hunt, chief of the contract 
department. After luncheon the party split up into groups, and 
various places in the surrounding district were visited by motor 
ear, chars-&4-bane, or other conveyance, and Edinburgh was 
reached on the homeward journey between 9 and 10 p.m., 
after a most enjoyable day. 


PROFIT-SHARING IN Briratn.—In the abstract of labour 
statistics for the United Kingdom, recently issued by the Board 
of Trade, particulars are given of the history of the p ofit- 
sharing system in this country. It appears that up to June 
30th, 1911, a total of 232 schemes had been started by firms, 
but at that date only seventy-six were known to be still in 
operation. In the four years 1889-92 as many as eighty-four 
schemes were inaugurated, only sixteen of which have survived. 
Later experiments seem to have proved more successful, the 
whole of the sixteen begun in 1908 and eleven of the thirteen 
launched in 1909 being still in existence. Of the 153 schemes 
dropped, forty were abandoned owing to the dissatisfaction ot 
the employers with the results, twenty-one on account of 
losses or want of success, twenty-one because of liquidation or 
dissolution, seventeen on account of changes in or transfer of 
business, and ten owing to the apathy of the workpeople. 

A New Morork Van.—-On Tuesday iast a very interesting 
demonstration was given by Dr. Hele-Shaw, F.R.S., and Mi. 
F. Leigh Martineau of the Compayne transmission gear fitted 
on a 3-ton motor van with a 30 horse-power engine. After 
detailed explanations had been given of the variable stroke 
pump and the hydraulic motor, which are the basis of the 
transmission system—which we hope to describe fully later— 
a party was taken for a demonstration run round various 
thoroughfares in London, showing the remarkable handines~ 
in traflic and the total absence of jerk either at starting or 
stopping, these being combined with a very high-speed accelera- 
tion, owing to the fact of the full power of the engine be‘ng 
available the whole time for this purpose. After a run extending 
to half-an-hour or so in various congested streets, a run was made 
up Pentonville-hill and down Percy-street, which is a very steep 
hill in that neighbourhood. On the way down the braking effect 
of the gear was shown, and the ease with which the car could be 
reversed without shock on the down gradient was demonstrated. 
After this an ascent was made of the hill with the full load on, 
the engine speed being constant throughout the whole ascent. 
Various other mancuvres were executed, such as stopping 
and starting on the hill, total absence of jerk being noticeable 
the whole time. The return jowney was then made to the 
garage in Westminster, where various parts of the transmission 
were dismantled for examination and inspection, showing the 
complete absence of wear and the perfect lubrication, which is 
effected automatically. 
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AN EARLY HIGH-PRESSURE ENGINE. 


Nor fora long time has so interesting a relic been added 
to the unique collection of early steam engines at South 
Kensington Museum as the one lately presented by the 
Earl of Shrewsbury and Talbot, K.C.V.O. It has been 
re-erected in the far left-hand corner of the annexe to the 
central machinery hall, and consists of a single-cylinder 
return-crank engine of the vertical type, which there is 
every reason to consider one of Richard Trevithick’s 
designs. Whilst it bears no maker’s name nor any means 
of direct identification, it presents so many well-known 
Trevithick features that it may be pretty certainly set 
down as a product of the ingenuity of the Father of High- 
pressure Steam. The engine was employed for over fifty 
years. down to 1882, at some salt works at Ingestre, 
Staffordshire, on the Earl’s estate. Prior to that it had 
been used for winding at a colliery at Brereton, near Ruge- 
ley, and is thought to have been built at Bridgnorth. It 
is known that Haseldine and Co., of that place, built 
many engines to Trevithick’s design, under agreement 
with him. The engine is somewhat later than the other 
examples of his close by, and is therefore of peculiar inter- 
est in enabling the course of gradual improvement to be 
easily followed. 

Almost everything about the machine is of cast iron, 
and probably its original boiler was too. This, however, 
had long disappeared—they generally burst—steam having 
been supplied at Ingestre by an egg-ended boiler, 8}ft. 
long by 3ft. in diameter, set with a partial wheel draught 
and working at 35 lb. pressure. The cylinder is 7in. by 
24in., quite unlagged in any way now. Its bottom flange 
is lin. thick, held down by four bolts to a base-plate jin. 
thick at the sides, but thickened up immediately under the 
cylinder. This plate is attached by two bolts on each 
side to cast iron frames supported on the jaws of Y-shaped 
castings which support the whole. These frames are 20in. 
apart, but should have been another inch or two, as they 
have had to be chipped on the bottom of the inner sides 
to permit the long return connecting-rods to clear them. 
They barely do it now. The connecting-rods are about 
6ft. long or a little more, of round section 1}in. diameter 
in the middle, tapering to Ijin. at the ends. They are 
worked by a crosshead running in vertical guides bolted 
to the top of the cylinder. From one side of this guide 
depends a tappet rod, some 6ft. in length and lin. diameter, 
on which are two adjustable tappets which strike the lever 
of a four-way cock. The tail of this lever has a leather 
strap fixed to it to limit its fall below the point when the 
tappet can again strike it. There is no governor, a stop 
cock on the steam pipe answering instead. There is a 
bridle for holding the four-way cock in its place and pre- 
venting it from working out. The exhaust steam passes 
to a feed-water heater, somewhat on the principle described 
in Trevithick’s patent No. 2599 of 1802, which shows that 
he even then appreciated the value of the latent heat 
contained in it. The feed heater consists of a cast iron 
casing surrounding about 4ft. of the feed pipe, which passes 
through stuffing-boxes at each end. Iron loops prevent 
the casing from shifting, but owing to exigencies of space 
the heater is placed about Ift. in advance of its proper 
position. 





















The driving axle, like everything else almost, is of cast 
iron. 


having twenty-two teeth 4}in. broad. 
drove is not now clear, but the plunger feed pump, 2+ 125in. 


diameter by 5}in. stroke, is worked from a pin driven into | 


the boss of the wheel. On the opposite end of the crank 
shaft are two wheels, that nearest the engine being a cast 
iron fly-wheel 8ft. in diameter, of characteristically Trevi- 
thick design, with only four spokes. These spokes are 
slightly tapered, 3in. thick at mid-length and 2$in. at the 
rim. These dimensions include a web cast on the inner 
side. The rim of the wheel is 2in. thick and 3}in. deep, 
very roughly cast on the outer side. As a counterpoise 
a casting 3ft. Sin. long and the same depth as the rim is 
attached to the latter outside, opposite the crank. Three 
bolts hold it to the rim, passing through holes I4in. long 
by lin. long. In fact, there are four or five of these holes 
in the rim between each arm or spoke. Outside the fly- 
wheel is a spur wheel 3ft. 4in. in diameter, with six broad 
spokes cast with an inner web. There are fifty-four 
teeth l}in. deep, but at a later period an iron band 4in. 
wide and welded in two places has been shrunk on over 
them, evidently for the purpose of driving something by 
means of a belt. The iron band is }in. wider than the 
wheel, so that the teeth could not catch anything. The 
crank cheeks and the wheel seats are 4}in. square, the 
portion of the axle between the bearings of the two con- 
necting-rods being of the same size. These bearings have 
a raised circular cheek or web on each side and are 2}in. 
apart, leaving room for brasses of about that width. Be- 
tween the faces of the inner cheeks is l5in. The axle 
bearings, 4in. long, are at the bottom of the Y-shaped 
constructions which support the cross frames carrying 
the cylinder, these constructions consisting of two pieces 


each, cast with mortices, which assist the bolts to prevent | 


any side movement. 

To counteract the vibration and shake, and to keep the 
whole affair steady, holding-down rods run from the top of 
the crosshead guides to the wooden beams on which the 
engine stands. These guy rods are of wrought iron, about 


8ft. long and an inch in diameter, of round section. The | 
| in the Metallurgical Lecture Theatre. 


wooden beams in question have been partly renewed, 
being much decayed in places. 
walls of five courses of masonry, and are 9in. wide by Sin. 
thick. The space enclosed is 3ft. 4in. wide by about 6}ft. 
in length. An excavation had to be made on each side, 
one to take the lower part of the fly-wheel, the other the 
feed pump. A good deal, but not all, of the necessary 
piping remains, and is of cast iron. The pipes have been 
joined with flanges having three bolts to each joint. They 


are thickened up for a couple of inches half-way and are | 
| The 


File marks are still very visible on 


rather roughly cast. 
The internal 


them, and also on the sides of the cylinder. 


diameter of the pipe connections seems to be 2hin., the | 


area of both steam and exhaust ports in the four-way cock 
is 1-25 square inches. 

The engine is, of course, only small, but with the excep- 
tion of the absurd 8ft. fly-wheel, pretty compact. 


per minute and 25lb. effective pressure. The loss of 


On its left end, as you face the steam port side of 
the cylinder, is a spur wheel about I4in. in diameter, 
What this wheel 


They rest upon dwarf | 


heat from the cylinder and steam pipe, if they were really | 
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unprotected as they now are, must have been consider. 
j able, and makes it doubtful whether the two older lrevi- 
| thick engines close by, both of which have a single cy linder 
|} sunk in the boiler, would not be more efticient. | As an 
| example of the extent to which cast iron could be used jy 
| machinery of this sort it is perhaps unique. 


OPTICAL CONVENTION. 


Ture Optical Convention of 1912 and Exhibition of 
Optical and Allied Instruments opened on Wednesday 
last and will continue during Monday, Tuesday, and 
Wednesday of next week. 

On Wednesday, the 19th inst., there was the opening 
ineeting and the presidential address by Dr. Silvanus 
Thompson in the Metallurgical Lecture Theetre, Royal 
College of Science, at 8 p.m. This was followed at 
% p.m. by a reception of the members of the Convention 
by the President, and a conversazione in the exhibition, 

On the Thursday at 10 a.m. there was a reception of 
members of the Royal Photographic Society by Mr. 
Chapman Jones, F.1.C., and a meeting for the readin» of 
the following papers :——‘‘ The Micro-Spectra Method of 
Natural Colour Photography,” by Mr. Julius Rheinherg ; 
Sector Shutters,” by Mr. C. F. Lan Davis ; he 
Transmission of Visible Light through Photogray hic 
Lenses,” by Mr. R. W. Cheshire; “On the Principal 
Surfaces of a Lens,” by Mr. P. Everitt ; and a paper by 
Mr. T. Smith, B.A. At 12.45 the members assembled 
to meet the Director of the Science Museum. In thy 
afternoon there was a visit to the Science Museum, South 
Kensington, on the invitation of the Board of Education, 
and at 8 p.m. there was a public lecture on “ Some Optical 
Iusions ’ (with demonstrations), by Professor Williw 
Stirling, F.R.S., which was delivered in the Metallurgical 
Lecture Theatre. 

To-day at 10 a.m, there was a joint meeting with: thi 
Physical Society, at which the President of the Socicty, 
Professor Arthur Schuster, F.R.S., presided. At 
there was a demonstration of laboratory apparatus and 
experiments, by Dr. G. F. C. Searle, this being followed 
by papers on ** Diffraction Patterns,” by Mr J. W. Gordon, 
* The Shape of Scales required for Reflecting Instruments 
with Concave Mirrors,” by Mr. E. H. Rayner; ~The 
Measurement of the Visibility of Distant Lights,” |) 
Messrs. C. C. Paterson and B. P. Dudding; “Sonu 
Points in the Use and Design of Refractometers,’ 


this 


Dr. T. M. Lowry; and ** Some Recent Advances in tli 
Measurement of Light and I[lumination,” by Messi 
J. S. Dow and V. H. Mackinney. This evening at 


8 p.m., papers on “ The Trend of Geometrical Opti 
by Professor Silvanus P. Thompson, D.Sc., F.R.S.; ** ‘I 
Measurement of Colour,” by Messrs. A. J. Bull and A. ( 
Jolley ; and * Optical Pyrometry,” by Dr. J. A. Hark: 
F.R.S., are to be read. 

To-morrow morning visits will be paid to various wor 
and factories in the neighbourhood of London. 

On Monday next at 10 a.m. there will be a reception 
members of the Optical Society, by Sir David Gill, F.R.S . 
which will be followed by a meeting for the reading 
the following papers :—Section A, Professor Silvanus I’ 
Thompson, F.R.S., in the chair: *‘* On the 
Construction of Large Polariscopes,” by Professors E. |. 
Coker and Silvanus P. Thompson ; ** Some Alloys suital|: 
for Instrument Work,” by Dr. W. Rosenhain ; ** Demon 
| stration of Colour-mixing Apparatus,” by Mr. ‘T. H 
| Blakesley, M.A.; ** A New Spectral Colour-mixing Appa: 
tus,” by Dr. F. W. Edridge Green ; * Some Ultra-violet 
Spectra,” by Mr. J. W. Gifford; ‘A Method of Tracin; 
Caustic Curves,” by Dr. A. 8. Percival ; “* Mirror Spectr: 
scope and Spectrograph,” by Dr. R. A. Houstoun; ~ Ar 
Objective Achromatised by Water,” by Mr. T.H. Blakesley, 


Design and 





M.A.; and ‘On Glass Specific Gravity Balls,’ by M1 
T. H. Blakesley, M.A. Section B, David Gill, FL.R.S 
in the chair: ** The Scotomograph,” by Mr. J. H. Tomlin 


son; * On Binocular Vision,” by Dr. William Ettles ; ~* Im 
proved Indirect Ophthalmoscopy,”’ by Mr. Lionel Lauranc: 
Mr. H. Oscar Wood; “The Katoptrograph,”” |) 
| Mr. J. H. Sutcliffe (some experiments in corneal photo 
|}graphy); “The Ophthalmic Significance of Facial 
| Asymmetry,” by Mr. H. L. Taylor; and ** On Aspherical! 
| Surfaces on Spectacle Lenses’’ (Gullstrand’s cataract 
lenses), by Dr. Moritz von Rohr. At 3 p.m. a visit will 
be paid to the National Physical Laboratory, by invitation 
of the Director, while at 8 p.m. the dinner of the Society 
will be held. 

On Tuesday, the 25th, at 10 a.m. there will be a recep 
tion of members of the Royal Astronomical Society }y 
Royal, followed by a meeting for the 
reading of the following papers :—** Errors of Observa 
tion,” by Messrs. T. Y. Baker and G. H. Bryan; ** Notes 
on Surveying Instruments,” by Mr. B. F. Keeling ; ** On the 
Testing of Objectives,” by Mr. 8. D. Chalmers, M.A. 
“On the Design of Spectrographs,” by Mr. W. H. Eagle. 
B.Se.; ‘‘ The Variations of a Binocular Testing Bench, 
| by Mr. William Shackleton ; and ** Fundamental Spectra 
of Astro-Physics,” by Dr. Nicholson. At 3 p.m. a visit 
will be paid to the Royal Observatory, Greenwich, by 
invitation of the Astronomer .Royal, and at 8 p.m. a 
public lecture by Professor H. H. Turner, F.R.S8., on 
“The Great American Observatories,” will be delivered 


and 


the Astronomer 








On Wednesday, the 26th, at Il a.m. there will be a 
meeting of members to wind up the business of the Con 
vention, in the members’ reception room. 


THe Instirution oF Locomotive ENGingeers.—‘The first 
annual dinner of the Institution of Locomotive Engineers 
took place on Saturday, loth inst., at the Trocadero Restaurant. 
President, Professor Elliott, occupied the chair, and wa 
supported by the vice-presidents. Messrs. A. Rosling Bennett 
\. Trevithick, B. K. Field, and Kk. L. Ahrons. The toast 
included “The King and the Royal Family,” proposed by 
the President ; ‘* The President,”’ proposed by Mr. A. Rosliny 
Bennett; ‘* The Guests and Visitors,’ proposed by Mr. H. 


| Garratt, to which Mr. Rolfe responded ; and ‘The Institution,’ 


It is | 
supposed to have developed 5 horse-power at 45 revolutions | 


proposed by Mr. E. L. McColl and replied to by the chairman 
of Council, Mr. C. A. Suffield. An excellent musical programme 
was provided, and the evening was in every way an entire 
success. 
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THE TRANSMISSION OF ELECTRICAL ENERGY 
BY DIRECT-CURRENT ON THE SERIES 


SYSTEM." 
By J. 8. HIGHFIELD, Member. 


(Concluded from page 634, ) 


Earihing methods.—Before describing _the actual method 
of operating the system, it is desirable to give a short description 
of the considerations which led to the final adoption of an earth 
The commercial advantages were, of course, at once 


return. ad 
but before deciding upon the use of the earth for 


apparent, 
regulas ly j - 
make sure that such use would not cause interference with other 
electrical systems, and would not cause damage to property. 
M. Thury has carried out a great deal of work on this subject, 
and both the French and Swiss Governments have appointed 
committees to inquire into the matter. The town of Lausanne 
was supplied from Saint Maurice through a single conductor 
with the earth as the return for 443 days continuously. Iron 
earth-plates were used, and during the whole time of their use 
it was found that their resistance changed very little. The 
current was 150 ampéres, and theoretically the plates should 
have been oxidised away in less than two months but, apparently 
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Fig. 12-SHOWING EARTH PLATES AND CONNECTIONS 


carrying considerable currents it was necessary to | 





| 
| 
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| 
| 
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| 


after a layer of oxide has been formed further action is very | 


slow. The total resistance of the earth connections was about 
1.6 ohms, and it was found that no inconvenience was experi- 


enced in connection with telegraphs and telephones. The 


Swiss Commission is still at work on this subject, and doubtless | 


their report, when issued, will contain much valuable information 
on this interesting subject. 
The geological formation of the Rhone Valley is, of course, 
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Fig. 13—AREA OF PLATE 


altogether different from that near London. It is, in’ fact, 
not nearly so favourable for the purpose, conslstIng iargeiy 
of highly insulating rock, and the layer of soil and other con- 
ducting material is comparatively thin. Further than that, 
the Rhone water is so pure that its conductivity is exceedingly 
bad; it would be truer to state that its insulating properties 
are high. Consequently, it was felt that before arriving at any 
decision as to the possibility of the successful use of the earth 
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near London, further experiments were necessary, and it was 
decided that, in any event, the earth-plates should be situated 
at @ considerable depth below the ground surface, and that 


connection should be made to them by insulated cables in order | 


to avoid stray currents in the neighbourhood of the plates. ° 

; The experiments were carried out in order to obtain the 
following information, namely :—(a) At what depth below the 
surface must the plates be buried in order that the effect of 





* The Institution of Eleetrical Engineers, Glasgow meeting. 
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| 
| 
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currents at or near the surface should be negligible ; (b) the size 
of plates to be used and their number ; (c) the distance apart 
at which the plates should be situated ; (d) the value of the 
earth resistance and its constancy. In short, the experiments 
were undertaken to ascertain the best method of adapting 
the earth as a permanent conductor for industrial currents 
in such a way as to avoid interference with telegraphs, tele- 
phones, or other users. 

With the first object in view, four iron plates were buried 
in the earth, situated vertically above each other, as indicated 
in the diagram, Fig. 12. The area of each plate was 4ft. by 
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2ft. 2in., with the exception of the top plate, which consisted of 
a length of 6in. pipe. These plates were made one pole of a cir- 
cuit, the other pole consisting of large masses of iron buried in 
the ground round the works, chiefly condensing water pipes 
of very large size, which make an excellent earth, the resistance 


of which was found to be negligible as compared with the resist- | 


ance of the test plates. A steady current was then passed 
between one of the plates and the station earth, measurements 
being made between the various points by means of a Kelvin 
electrostatic voltmeter for the high readings and by_a moving 
coil voltmeter for the low readings. 2 
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The following observations were made, namely : 

(1) With a steady current of 20 ampéres passing between 
the earth-plate, 20ft. deep, and the large main earth, the measure- 
ments were : 


Between the earth-plate and Volts. 
A point 120ft. away . . 165.0 
A point 60ft. away ee 165.0 
The surface earth-plate .. .. .. 163.5 

Between the surface earth-plate and— 

A point 120ft. away .. ane PF 0.024 
PR a ee ee ee 0.016 

Between the earth-plate, 10ft. underground, and 
A point 120ft. away .. eerste hem os 0,035 
A point 60ft. away 0.024 
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(2) With a steady current of 21 ampéres passing between 
the earth-plate, 30ft. deep, and the large main earth the measure- 
ments were :— 





Between the earth-plate and— Volts. 
ry ea er ee. | 
A point 60ft. away seas Siar, Sever Rae! Saki ales, se | 
The surface earth-plate. .. .. .. .. .. 133.5 | 
Between the earth-plate, 10ft. underground, and 
pT OO aaa eee ee 0.008 | 
Between the surface earth-plate and- | 
A point 120ft. away... .. .. .. .. , 0.020 | 
A point 60ft. away ws 0.010 
A point 18ft. away ae 0.004 
© 


| apart. 


| recited indicated that such a depth was perfectly safe. 


(3) With a steady current of 21 ampéres passing between the 
surface earth plate and the main earth, pressure readings were 
taken between the surface plate and spikes dfiven into the 
ground at various points. The results are shown on Fig. 13. 
All the above readings were taken with the positive pole of the 
generator connected to the test plate. The foregoing experi- 
ments indicated that the pressure fall occurred in the immediate 
neighbourhood of the plate—in fact, at the plate itself—and 
that when the current was carried to a depth of only 10ft. the 
pressure drop in the neighbourhood of the plate was exceedingly 
small, 

Further tests to make sure of the absence of the possibility of 
| interference were made by using the pilot wire as the test wire, 
and taking readings of the difference in pressure between Willes- 
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Fig. 18 

den and an earth plate in the Brent River about one mile from 
Southall, with the current to earth and without. A varying 
difference in pressure of from 0.6 to 1 volt was observed 
| when the circuit was worked with a completely insulated system, 
| this being due to the London United Tramways system on the 
Uxbridge-road. With the current flowing through the earth 
the readings varied at from 1.6 to 2 volts; thus the effect 
of the earth current was to raise the pressure by 1 volt. 

Using the pilot wire connected in parallel with the earth a 
current of 3 milliampéres was observed without the current in 
the earth, and 8 milliampéres with 90 ampéres flowing, the resist- 
ance of the pilot wire being 279 ohms ; the difference in pressure 
between the earth at Southall and Willesden due to the earth 
current was 1.4 volts. 

The latter tests were made by the Post-office engineers, who 
kindly gave us much assistance in these investigations. 

A series of experiments was carried out with different sizes of 
plates, and Fig. 14 shows the results of the tests on the various 
| sizes of plates used. The tests were made on plates suspended 
| in the canal, and from the results obtained the curves on Fig. 15 

were plotted. These curves show that with a current of 1 ampére 
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Fig. 19 


per 600 square inches of plate little advantage is obtained by 


making the plate larger. 
Further readings were taken, the results of which are plotted 


| on Fig. 16, with similar plates, in order to show the difference 
| between the conductivity of the connection in water and in 


clay, and also to show the effect of using three plates situated 
close together and the same plates situated at various distances 
The curves indicate that there is little advantage in 
spacing the plates a greater distance apart than 6ft. They also 
indicate that plates buried in clay have more than twice the con- 
ductivity of similar plates buried in water. To decide .exactly 
the distance apart at which the plates should be buried a further 
series of experiments was made, and typical results are shown on 
Figs. 17 and 18. These tests again clearly indicate that when 
the plates are buried at a distance of 6ft. practically the maxi- 
mum conductivity is obtained, and that plates at this distance 
apart have nearly twice the conductivity of plates lft. apart. 
Before completing the above experimental work, earths were 
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made at Willesden and Southall in the following way, namely : 


At each place three boreholes were made at the positions shown 
on Figs. 19 and 20, each borehole having a diameter of 7in. and 
a depth of approximately 35ft. The first series of a 

ris 
gave a current of 33 ampéres per plate, and it was considered 
that the plates could carry this current for temporary use. For 
permanent use, however, probably six plates would be required 
so as to reduce the current to one-half. The earth plates con- 


| sisted of cast iron pipes having an outside diameter of 6in. and 


a length of 9ft. To each plate an insulated cable was bonded, 
and arrangements were made for measuring the current carried 
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by each plate. After the pipe was one in the borehole, the 
space round it was filled in with chalk, the cable being brought 
up to the surface by means of an insulated tube. The plates at 
Willesden are all buried in ordinary London clay, and at Southall 
in fine gravel, which is generally very dry. After the system 
was started for permanent supply careful measurements were 
made in order to ascertain what variations took place in the 
resistance of the earth connections. The resistance of the two 
earths is almost exactly 1 ohm,, so that although only three plates 
were used the earth is a very effective one. 

It may be said generally that all the experiments show that 
plates buried at a considerable depth offer less resistance than 
plates buried at the surface. I am inclined to think that this is 
due largely to the heavy pressure on the plate when buried at a 
depth. 

When the earth is put in parallel with either cable, with 
90 ampéres in the main circuit, 30 ampéres flow through tae 
cable and 60 ampéres through the earth, so that the ordinary 
resistance of the two earths is approximately one-half the resist- 
ance of either cable. 

In order to ascertain what change took place in the resistance, 
a current of 90 ampéres was allowed to flow through the earth 
plates for some time, and since the figures may be interesting 
they are given at length, as follows :-— 

With a constant current of 90 ampéres, the Willesden earth 
being positive, the fall in pressure was as stated below :— 


Fall at Willesden. 
Vo 


é Total fall. 
Date, 1911. volts. 
emer be ax. 2 RRA aw. Sle, 3) ee 
oo Se ae I. as a50 36) 5 ee 
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An earth will now be made by driving a shaft 5ft. in diameter 
to a depth of 30ft., and six earth plates consisting of cast iron 
pipes 6in. in diameter and 3ft. long will be buried radially at the 
bottom ; in this way it will be possible to keep a close observa- 
tion of their condition. 

The commercial use of the earth as a conductor may be very 
great. When used as a spare conductor it saves the cost of a 





cable will cut out all sub-stations beyond the point where the 
fault occurs. 

Size of generators.—The present safe limit of pressure on a 
single commutator appears to be about 5000 volts. Conse- 
quently for a maximum line pressure of 50,000 volts ten machines 
are required, and if these are driven in pairs five units of plant 
are required in the system. The output of each unit depends 
on the line current adopted ; a 300 ampére line would require 
five units each of 3000 kilowatts output. 

It does not seem likely that these high-tension direct-current 
generators can be built to run at steam turbine speeds, but a 
turbine drive is now available by the use of the beautiful double 
helical gear employed by Sir Charles Parsons for driving slow- 
speed propellers in marine work. A very good plant unit would 
consist of separate high and low-pressure turbines each driving 
by gearing one or two slow-speed generators. Careful designing 
is required for the couplings, but there appear to be no serious 
difficulties in constructing plant units of very large size. 

I am one who believes that the day will come when internal 
combustion engines of large size will be used to supplement the 
steam turbine in our power stations, and for such work the series 
system offers special advantages owing to the fact that it is inde- 
pendent of any ordinary speed variations and is clear of all the 
difficulties inherent in parallel running. 

Cost of the system.—The detailed tables of costs in my previous 
paper are now in some respects out of date, but the comparative 
figures are still substantially correct. 

The cost of a series direct-current power station where either 
water turbines, Diesel, gas, or reciprocating steam engines are 
used is generally not more than that of a similar alternate-current 
station. Where large steam turbine stations can be used direct- 


| current plant of similar output would be more expensive. 





| 


The cost of the sub-station plant and gear, as I have already 
stated, is about the same as that of an alternate-current motor 
generator station working at any pressure suitable for direct 
use on the motors; if step-down transformers are required the 
advantage will generally be with the direct-current station. 

The transmission line is far less costly than a three-phase line 
of similar capacity. The actual cost of the line, having a capa- 
city of 10,000 kilowatts with one cable disabled, worked out at 
£1600 per mile; this includes the two cables laid in cast iron 
pipes and a telephone cable and the cost of the earth connections 
at each end. The cost of a single three-phase armoured cable 


| of 5000 kilowatts capac ty at 20,000 volts, including cost of 
| laying, is about £3000 per mile, or twice the cost without any 


provision for breakdown. 

In many cases I have found the cost of an underground Thury 
system not to exceed the cost of a three-phase overhead system 
of similar capacity. 

When I read my former paper on this subject it was inferred 
by some engineers that I suggested that the series direct-current 
system would displace the better known parallel systems. This I 
did notdo. Isaid then, and I repeat, that each has its own sphere, 
that for certain work the series system and series wound constant- 
current machines possess great advantages as to cost and conve- 
nience over other systems. For very long distance transmission, 
especially where underground mains are necessary, it is possible 
where the alternate-current system is not possible. Where 





spare cable; the cost of the earth connections is a negligible | energy has to be taken to a great city from a distance, whether 


matter as compared with the cost of the cable, and where a very 
long transmission is required—say, 100 miles—the advantage is 
immense. A line of 100 miles consisting of two 0.125 square 
inch conductors will have a total resistance of 68.3 ohms, so 
that with a current of 100 ampéres the number of kilowatts 
required to keep the line charged is 683, or nearly 7 per cent. of 
the maximum capacity of 10,000 kilowatts at* 100,000 volts. 
Using an earth return with the same two cables in parallel and 


assuming that the earth resistance is 1 ohm—a figure which can | 





be readily obtained—the total resistance would be 18 ohms, and | 


the number of kilowatts to keep the line charged would be 
180 kilowatts, or 1.8 per cent. of the total capacity of the line. 
In the latter case either conductor would carry the full load of 
the system, so that a complete duplicate transmission system is 
provided for. 

Efficiency.—In my former paper on this subject I dealt very 
fully with the question of efficiency ; consequently it is unneces- 
sary toStake up much time now. . The line loss admits of ready 
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calculation, and I find that the most convenient method is to 
arrive at the mean power to keep the line charged, to estimate 
the annual cost of running the necessary plant, and to treat this 
cost as a standing charge. 

I have worked out and shown in the form of curves on Fig. 21 
the amount of the line losses at the various load factors, efficien- 
cies and percentages of the maximum load for which tie system 
is designed. The curves show the value of the losses with a com- 
pletely insulated system, and for the same system operated with 
two wires in parallel and with the earth used as the return. 

The actual working efficiency of the system described is of 
little value, as the load at present is small—only some 300 kilo- 
watts. For the last six months the ratio of the three-phase 
energy sent out at Southall to the direct-current input from 
Willesden was 77 per cent., and during this time the maximum 
alternate-current load has not exceeded 275 kilowatts. 

Operation.—The actual operating of the plant is exceedingly 
simple. The first generator is run up to speed by means of its 
starting motor, either with the mains open or on short circuit, 
the regulator is set to give the proper line current, an incoming 
generator is generally started from the direct-current side, and 
the motor paralleled into the circuit. 

The sub-station motors are started by opening the switch and 
rotating the brushes until full speed is reached, when the regu- 
lator is put into action ; the speed can be very closely adjusted 
so that paralleling the sub-generators is a particularly easy 
operation, one man attending to the plant. 

With several generators in series all fully loaded any failure 
to one necessitating its removal from the circuit results only in 
the slowing down of the whole plant. 

When two insulated mains are in use an earth at any point 
does*not interfere with the supply ; the voltmeters at once show 
which main is injured, and it can be cut out of circuit after the 
system has been earthed at each side of the fault. 

When running on one cable with earth return an earth on the 





This test indicated that the resistance of the Southall earth was 
rapidly rising, the drop in pressure being at the rate of 10 volts in 
20 minutes; at this point the earth connection was broken. 
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from a water power station or a steam station situated at the 
coalfields, the underground system offers great advantages as 
compared with the overhead system, in respect of security of 
supply and cost of maintenance. In many instances the under- 
ground direct-current system can be laid at no greater cost than 
the three-phase overhead system. The system might be advan- 
tageously used for railway supply, especially where water power 
is available, since it enables a very long line to be fed from a 
single power station. It is nearly as easy and inexpensive to 
insulate for 100,000 volts as for 20,000 volts; all that is neces- 
sary is to design the couplings and machine insulation for the 
higher pressure. With this high pressure any practicable dis- 
tance from a power station is possible. 

The series machine is well adapted for any special work where 
variable speed is required, as for driving winding and hauling 
gear, and forrolling mills. It has been found economical to install 
@ separate series system consisting of a generator and motor, 
the former driven by a three-phase motor, to drive a sing.e 
winding gear. The great advantage for these purposes is, of 
course, the combination of constant torque with any degree of 
speed variation and the absence of the losses incurred in any 
form of rheostatic control. 

In conclusion, I am glad to be able to state that the whole of 
the plant and cables for the western area supply were built in 
this country. With the invaluable guidance of M. Thury, the 
company’s staff have handled the plant with the greatest 
success, and I feel it right to bear testimony to their great help 
in bringing the work to a successful issue. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

INCORPORATED MuNiIctiPAL ELECTRICAL ASSOCIATION.— 
Seventeenth annual convention at Harrogate. For programme 
see page 552. 

JUNIOR INSTITUTION OF ENGINEERS.—A week-end visit to 
Sheffield has been arranged. The party will leave London for 
Baslow this evening, visiting Haddon Hall and other 
places of popular interest on the Saturday, and on Monday the 
party will leave Baslow for Sheffield, visiting the works of Messrs. 
Firth and Sons, Limited, in the morning and the works of Messrs. 
Cammell, Laird and Co., Limited. in the afternoon, returning 
to London in the evening. 

Puysicat Society or Lonpon.—A joint meeting of the 
Society with the Optical Convention will be held at the Imperial 
College of Science, Imperial Institute-road, South Kensington, 
S.W. ‘“‘ Models illustrating Geometrical Optics,’’ by Professor 
8S. P. Thompson; “ On the Measurement of Colour,’’ by Mr. 
A. C. Jolley and Mr. Bull; ‘‘ Optical Pyrometry,” by Dr. 
J. A. Harker. 8 p.m. 

SATURDAY, JUNE 22np. 

THE INSTITUTION OF MUNICIPAL AND CouNTy ENGINEERS.— 
Eastern District Meeting, to be held at the Town Hall, Lowes- 
toft. 11 a.m. 

Tye Institute oF Sanitary ENcINEERS.—A_ Sessional 
Meeting of the members of the Institute will be held at the 
International Exhibition of Non-ferrous Metals, at the Royal 
Agricultural Hall, Islington, N. Professor E. G. Coker will 
deliver a lecture in the Lecture Hall on “‘ Lines of Stress in 
Metals,” illustrated by photographs in natural colours of bodies 
under stress. 4 p.m. 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—Visit to the 
Royal Naval College, Greenwich. Members will assemble in 
the Colonnade of the Painted Hall, and after inspecting the 
chapel and the museum, atour will be made of the engineer- 
ing laboratories designed for research work and advanced naval 
education. 2.45 p.m. 


THURDSAY, JUNE 27ru. 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—A visit to the 
International Exhibition of Non-ferrous Metals, Agricultural 
Hall. 7 p.m. 

FRIDAY, JUNE 287n. 


PuystcaL Society oF Lonpon.—The last Ordinary Meeting 
® 








of the session will be held at the Imperial College of Science 
Imperial Institute-road, South Kensington. ‘‘ Hysteresis Logs 
as Affected by Previous Magnetic History,” by Professor 
Ernest Wilson and Messrs. B. C. Clayton and A. E. Power, 
“The Efficiency of Generation of High-frequency Oscillations 
by Means of an Induction Coil and Ordinary Spark Gap,” 
by Professor G. W. O. Howe and Mr. J. D. Peattie. “* Dielectric 
Hysteresis at Low Frequencies,’’ by Professor W. M. Thornton, 
“The Resistance to the Flow of Water Along a Capillary 
Soda Glass Tube at Low Rates of Shear,” by Dr. A. Gritfiths 
and Miss C. H. Knowles. “ Self-demaynetisation of Steel,” 
by Messrs. 8. W. J. Smith and J. Guild. 5 p.m. 


SATURDAY, JUNE 29ru. 
Tue INSTITUTION OF MUNICIPAL AND CouNTY ENGINEER KRS,— 


North-Eastern District Meeting, to be held at Bridlington, 
10.30 a.m, 


WEDNESDAY, JULY 3rp. 

Tue InstiruT1ion or Munictpat ENGINEERS: Nonrg. 
EASTERN AND EasterN Districts.—Joint Meeting at Peter. 
borough, when a visit will be paid to the Fletton brickmaking 
works of Messrs. Eastwood and Co., Limited. The processes 
of brick manufacture, including grinding and screening of the 
raw material, moulding, pressing, drying and burning, will be 
inspected. A short business meeting will be held, at which the 
officers for the year 1912-13 will be elected. Return to Peter. 
borough, where visits will be paid to places of interest in the 
town, to a programme now being arranged. 


SATURDAY. JULY 6rn. 
Tue InNstirutTion OF MUNICIPAL AND CouNTy ENGINEERS. — 
West Midland District Meeting, to be held at the Town Hall, 
Stourbridge. 10.30 a.m. 





LAUNCHES AND TRIAL TRIPS. 


LA CARRENTINA, twin-screw insulated steamer; built by 
Irvine’s Shipbuilding and Dry Docks Company, Limited ; to the 
order of the Houlder Line, Limited ; dimensions, 460ft., 59ft. by 
38ft. lin.; engines, twin-screw triple-expansion, 25in., 41] 4in., 
70in. by 48in. stroke, pressure 200 lb. per square inch; con- 
structed by Richardsons, Westgarth and Co., Limited, Hartle- 
pool ; launch, May 30th. 

HoMFELS, screw steamer; built by Craig, Taylor and (o., 
Limited ; to the order of Mr. H. C. Horn, of Lubeck ; dimen- 
sions, 374ft., 50ft. by 31ft. 4in.; engines, 25in., 4lin., 68in. by 45in. 
stroke, pressure 180 lb. per square inch ; constructed by North- 
Eastern Marine Engineering Company, Limited, Sunderland ; 
launch, May 30th. 

Crios, steamship ; built by Wm. Doxford and Sons, Limited, 
Pallion; to the order of Messrs. A. Embiricos and Co.; 
dimensions, 396ft., 52ft. by 25ft.; to carry 7400 tons ; engines 
constructed by builders ; launch, May 30th. 


SHAHRISTAN, steel screw steamer; built by Wm. Gray and Co., 
Limited, West Hartlepool ; to the order of Messrs. F. C. Strick 
and Co., Limited, Swansea and London; dimensions, 412 hit 
by 53}tt. by 29ft. 7Jin.; engines, triple-expansion, 28in., 46:0. 
and 77in. diameter by 48in. stroke, pressure 180 lb. per square 
inch ; constructed by Central Marine Engine Works ; launch, 
Monday, June 17th. 

Sear Arrow, arch principle of construction steam collier ; 
built by Blyth Shipbuilding and Dry Dock: Company, Limited, 
Blyth ; to the order of Messrs. W. A Souter and Co , Newcastle- 
on-Tyne ; dimensions, 279ft., 40ft. 34in.; to carry 3100 tons on 
18ft. 4in. draught ; engines, 234in., 39in., 64in. by 42in. stroke ; 
constructed by Messrs. Maccoll and Pollock, Limited ; launch, 
June 18th, 

WEstT Pornt, steel screw steamer; built by Irvine’s Ship- 
building and Dry Docks Company, Limited; to the order of 
Messrs. Furness, Withy and Co., Limited ; dimensions, 390ft., 
50ft. by 27ft.; to carry 7000 tons on a light draught; engines, 
triple-expansion, 26in., 42in., 70in. by 48in. stroke ; pressure, 
180 1b. per square inch; constructed by Richardsons, West- 
garth and Co., Limited ; launch, June 19th. se 

Mirra, oil tank steamship; built by Swan, Hunter and 
Wigham Richardson, Limited; to the order of Anglo-Saxon 
Petroleum Company, London; dimensions, 418ft. by 51}ft. 
by 3lft.; to carry 7800 tons deadweight ; engines constructed 
by Wallsend Slipway and Engineering Company, Limited ; 
launch, recently. 

Hotmwoop, steel screw steamer; built by the Northumber- 
land Shipbuilding Company, Limited; to the order of Mr. 
Francis Stanley Holland : dimensions, 319ft., 49ft. by 29ft.; to 
carry 7500 tons; engines, 25in., 4lin., 69in. by 48in. stroke, 
pressure 180 lb. per square inch ; constructed by Richardsons, 
Westgarth and Co., Limited ; on a recent trial trip a speed of 
114 knots was obtained. 





Roya METEOROLOGICAL Society.—The concluding meeting 
of the session was held on Wednesday afternoon, the 19th instant, 
at the Society’s rooms, 70, Victoria-street, Westminster, Dr. 
H. N. Dickson, president, in the chair. Dr. G. C. Simpson, 
Meteorologist to the British Antarctic Expedition, 1910, read a 
paper on ‘‘ Coron and Iridescent Clouds.”’ During September, 
1911, he was one of a party led by Captain Scott tosurvey McMurdo 
Sound, and on the 24th while enveloped in fog he observed a fine 
fog-bow. It was opposite the sun and a measurement of the 
radius with a theodolite gave 38 deg. The bow was practically 
white, but a reddish tinge could be seen on the outer side. As 
the fog dissipated the upper sky became clearer and the sun shone 
over the top of a heavy bank of fog. For some minutes the sun 
had a brilliant corona with bright colours, and the diameter of 
this corona seemed unusually large, but there was no oppor- 
tunity to make a measurement As the fog still further cleared 
away glimpses of the corona appeared again. and the fog under 
the sun became fairly brilliantly illuminated with iridescent 
colours, which did not appear to be part of the corona, but in 
places blended into it. During the whole period the temperature 
was between — 15 deg. and — 21 deg. Fah. The fur of the sleep- 
ing bags and the wool of sweaters became covered with hoar 
frost. These observations show that water can exist in the 
atmosphere at much lower temperatures than has generally been 
supposed by meteorologists. tt is now generally admitted that 
while halos are caused by the refraction and reflexion of ice 
crystals, coron# are due to diffraction effects of either small 
drops of water or thin ice needles. From certain observations 
made in the Antarctic Dr. Simpson was led to doubt the possi- 
bility of ice crystals ever forming diffraction effects. This is 
an important question for meteorology, for if it is true we have 
a powerful instrument for determining the constitution of a 
cloud ; if there is a corona the cloud must be composed of water, 
while if there is a halo it must be composed of ice. Mr. W. W. 
Bryant read a paper on ‘“‘ The Adoption of a Climatological Day.”’ 
When observations are made only once a day, viz., at 9 a.m., it is 
the practice to enter the reading of the maximum thermometer 
to the previous day, and the reading of the minimum thermo- 
meter to the current day. Mr. Bryant does not consider that 
these give correct results, but that they are higher than if the 
readings were taken at 9 p.m. or midnight and applied to the 
civil day. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Iron Trade Wages. 

Mucu importance attaches to the notice which the 
ironworkers in the mills and forges have served upon the 
employers for a complete revision in the wages scale, as set out 
in this report a fortnight ago. What the men desire is to super- 
sede the present sliding scale by a fixed scale upon the old basis 
of Is. per ton for every £1 of the Staffordshire marked bar 
standard plus Is. On the present price of marked bars, viz., 
£9 per ton, such an alteration would give the puddlers to-day 
a wage of 10s. per ton, compared with 9s. per ton which they 
were receiving up to a week or two ago, and the men 
seek to establish this wage of 10s. as a minimum, basing their 
demand largely upon the increase which has taken place in the 
price of living. ortunately for the prospect of an amicable 
settlement the notice is a long one, having three months to run 
from early in June. The disposition of the ironmasters seems 
to be to delay calling the Wages Board together, by which the 
notice will have to be considered for the present until nearer 
the date when it expires. Some five years ago a higher 
scale than previously existed was conceded to the men to redress 
an anomaly by which, as it was claimed, the usual relation 
between the Midland and North of England rates of wages had 
been upset, but the present notice has taken the trade quite by 
surprise. The men are also seeking for a maximum working 
day of ten hours. The present movement is viewed with some 
apprehension. One important feature which must make in 
favour of the men is that puddlers’ labour is now very scarce in 
the trade, and that ironmasters would be glad to set on more 
forges. 


Tube Strip Association’s Operations. 

Gas strip is selling well at the Association rate of 
£7 15s. for 25 tons and upwards and £7 17s. 6d. for smaller lots, 
delivered in the district, but an announcement of an advance 
of 5s. is regarded as immediately inevitable. The Makers’ 
Association has, it is known, recently deliberated on the pros- 
pect of this increase. 


Manufactured Iron and Galvanised Sheets. 

Galvanised sheets are rather harder in price. Mer- 
chants, who were reported to have been under-selling makers, 
have now, apparently, little material to offer. Sheets, however, 
can still be bought at £12 2s. 6d. and £12 5s. f.o.b. Liverpool, 
though makers who have fairly full order-books quote £12 10s. 
nominal. Black sheets are firm and in good demand at 
£7 17s. 6d. for singles, £8 2s. 6d. to £8 5s. doubles, and £8 12s. 6d. 
to £8 15s. for lattens. Producers of bars are very busy. Busi- 
ness in marked bars continues good, and there is an active de- 
mand for merchant bars, for which quotations still range from 
£8 to £8 2s. 6d. delivered. Nut and bolt iron is firm at about 
£7 17s. 6d. or £7 15s. per ton. Marked bars are £9 to £9 12s. 6d. 
per ton; hoop iron is £8; slit nail rods, £8 10s.; and other 
descriptions of iron in proportion. 


Pig Iron Easier. 

Pig iron prices are scarcely so firm for common Stafford- 
shire and Northampton forge sorts. Supply now is about normal, 
and with a heavy demand against contracts and a stiff fuel 
market it is not thought there will be any large decline in values 
for some time at all events. All the pig iron that is being made 
is apparently going into immediate consumption. Preparations 
are in progress for relighting several blast furnaces in Stafford- 
shire and Derbyshire. This fact influences buyers to defer 
making contracts. Orders on the books will cover the next 
two months’ output. Prices of common Staffordshire and 
Northampton forge iron are 56s. 6d. to 57s. 6d. per ton ; Derby- 
shire, 61s. to 62s.; Staffordshire part-mine, 62s. to 62s. 6d.; 
Staffordshire best all-mine iron is £4 10s., and cold blast iron as 
high as £6 per ton. 


Steel Trade. 

Steel billets and sheet bars for prompt delivery, being 
still in short supply, command high prices. There has been 
no abatement of activity in the steel section and plate trade. 
Bessemer bars and billets are £6, and Siemens bars and billet, 
£6 2s. 6d. to £6 5s.; rolled angles are £7 10s. to £7 12s. 6ds. 
and rolled joists £7 per ton. 





NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, Thursday. 
Business Still Improving. 

va THERE is a strong feeling to note in pig iron. Stocks 
of foundry iron are said to be much below the average. This 
applies especially to Lincolnshire, deliveries of which are said to 
be much in arrears. The attendance on the Iron Exchange 
on Tuesday was well up to the average, but sellers again showed 
no disposition to commit themselves far forward, and prices 
had an upward tendency. Finished iron, steel and copper were 
very steady, especially the latter. Sheet lead was 10s. and 
English tin ingots £1 to £2 per ton dearer. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 63s. 6d.; Staf- 
fordshire, 60s. 6d.; Derbyshire, 62s. 6d. to 63s.; Middlesbrough, 
open brands, 63s. 10d. Scotch: Gartsherrie, 69s. 6d. to 70s.; 
Glengarnock, 67s. 6d. (official, 68s. 6d.); Summerlee, 69s.; 
Eglinton, 67s. to 67s. 6d., delivered Manchester. West Coast 
hematite, 74s. to 75s. f.o.t. Delivered Heysham: Gartsherrie, 
67s, 6d. to 68s.; Glengarnock, 65s. 6d. (official, 66s. 6d.) ; 
37s.; Eglinton, 65s. to 65s. 6d. Delivered Preston : 
Gartsherrie, 68s. 6d. to 69s.; Glengarnock, 66s. 6d. (official, 
67s, 6d.) : Summerlee, 68s.; Eglinton, 66s. to 66s. 6d. Finished 
iron: Bars, £8 5s.; hoops, £8 2s. 6d.; sheets, £9. Steel: Bars, 
£7 15s. to £8 5s.; Lancashire hoops, £8 2s. 6d. to £8 5s.; Staf- 
fordshire ditto, £8; boiler plates, £8 15s. to £9; sheets, £8 15s. 
to £9; plates for tank, girder and bridge work, £8 5s.; English 
billets, £5 15s. to £6; foreign ditto, £5 6s. to £5 7s. 6d.; cold 
drawn steel, £10 to £10 10s. Copper: Sheets, £96; tough 
ingot, £83 5s. to £84 15s.; best selected, £84 l5s. to £84 5s. 
per ton; copper tubes, 11}d. to 11§d.; brass tubes, 94d. to 
9}d.; condenser, 104d. to 10}d.; Brazed brass tubes, 104d.; 
rolled brass, 84d. to 8}d.; brass wire, 83d. to 8}d.; brass turning 
rods, 8}d. to 84d.; yellow metal 73d. to 7,%d. per lb. Sheet 
lead, £21 10s, to £21 15s. per ton. English tin ingots, £211 to 
£212 per ton. Aluminium, £75 per ton. 





The Lancashire Coal Trade. 

Whilst there was a quiet feeling in house coal, interest 
generally centred on future contracts, but ideas of buyers 
and sellers appear to be diverse. Slack is very firm and shipping 
coal brisk. 


Labour in the Cotton Industry. 

Considerable anxiety exists in the ring spinning section 
of the Lancashire textile industry owing to the number of 
disputes which have occurred in different mills over the question 
of wages. So frequent have these become that the Federation 
of Master Cotton Spinners’ Associations has issued a warning 


that n the event of the continuance of the disputes steps will 
be taken to close down all the ring spinning mills belonging to 
the members of the Federation. In other sections of the in- 
dustry there are in existence standard lists upon which wages 
are based, but there is no standard governing the rate at which 
women and girls are paid. A conference between representa- 
tives of the Federation and those representing the card and 
blowing room operatives was held in April, but proved abortive. 


Machinery Users’ Association. 

The report of the Council of the above Association 
for last year states that during the year there was an addition 
to their ranks of 195 new members, making a total approxi- 
mating 2000, among whom are representatives of many of the 
largest and most widely known firms in the kingdom. Lord 
Rotherham is retiring from the presidency, which he has held for 
five years. 


Manchester Gas Supply. 

The report of the Gas Committee of the Manchester 
Corporation for the year ended March 3lst last states that the 
quantity of coal carbonised amounted to 496,918 tons, from 
which 5,693,190,000 cubic feet of gas were made. Owing to 
improved methods of carbonising, the increased output of gas, 
namely, 33,346,000 cubic feet, has been obtained with a reduc- 
tion in the quantity of material equivalent to 4729 tons. There 
is an increasing demand for high-pressure gas for shop and 
warehouse illumination, and the Corporation is extending 
the mains for this purpose. During the past year the price 
of gas used for manufacturing purposes has been reduced from 
2s. 3d. to 2s. per thousand cubic feet, provided that the annual 
consumption is not less than 500,000 cubic feet per annum. 


An Engineers’ Club for Manchester. 

Some time ago I referred to the proposal to form a 
club for engineers in Manchester. The idea is now commencing 
to take tangible form, and [ have received from Mr. A. L. 
Green, the secretary pro tem., a circular in which the proposed 
constitution is outlined. The objects set forth are :—(1) To 
provide a means of social intercourse and the usual club facilities 
for those who are concerned with engineering; (2) to meet 
the convenience of members whose business causes them to 
visit Manchester ; (3) to provide a hall for technical and social 
meetings ; (4) to establish a home for a technical library. The 
membership will be restricted to gentlemen engaged in the 
design, superintendence, direction or control of engineering and 
chemical works or operations. It is considered that a member- 
ship of 500 persons would justify the formation of such a club. 
That such an important engineering centre as Manchester 
has hitherto been absolutely devoid of such an institution is 
almost incredible. Beyond the University and _ technical 
schools and hotels there is not in existence any accommodation 
for technical societies in which to hold meetings for discussions, 
No doubt the 500 members will be readily found. The address 
of the secretary is 8, Westminster-avenue, Manley Park, Man- 
chester. 

BaRROW-IN-FuRNESS, Thursday. 
Hematites. 

There is a good strong tone to report in connection 
with the hematite pig iron trade of this district. The activity 
is more marked in several parts of the district, and now a big 
output of iron is being maintained—an output that is likely 
to be increased in the immediate future. Makers are experi- 
encing a fuller demand for their iron not only on local account, 
but from general sources. Local steel makers are taking good 
and regular supplies of iron direct from the furnaces. The out- 
side demand is large from the Sheffield district and from the 
Midlands, and a good satisfactory trade is being done with Scotch 
buyers. There is an increasing demand for iron of the highest 
grade where consumers are engaged in special trades. Prices 
are firm, with makers quoting 72s. 6d. to 73s. per ton net f.o.b. 
for parcels of mixed numbers of Bessemer iron and the special 
irons are quoted up to 79s. per ton, and are very firm at that. 
There is nothing of moment passing in the warrant market, 
and the cash quotation remains at 71s. 6d. per ton. 


Iron Ore. 

For iron ore there is afulldemand. Local requirements 
are larger, by reason of the increased output of iron, and from 
outside the district the business being offered is good. Shipments 
from Cumberland ports are pretty heavy, and a fair tonnage is 
leaving Barrow. The export of ore from Barrow, however, 
is only a shadow of the former trade. Prices are firm, with good 
average sorts quoted at from lds. 6d. to 18s. 6d., and the best 
ores are at 26s. per ton net at mines. Spanish ores are quoted 
at 21s. 6d. per ton, delivered to West Coast furnaces. 


Steel. 

Throughout the steel trade there is much briskness. 
At the Barrow works a good output is being maintained of steel, 
rails, ship plates, tin bars, billets, hoops. &c., and in West Cum- 
berland a big tonnage of steel rails is being rolled, and the tire 
and axle departments are busy. New business is fairly plentiful, 
and there is every reason to believe that the present state of 
activity will continue a feature for a while to come. The 
price of heavy sections of rails remains at £6 2s. 6d. to £6 5s. 
per ton, with light sections at £6 12s. 6d. to £7 2s. 6d. per ton. 
Light rails are being turned out from the Barrow works for India, 
with heavier sections for the South African railways. The 
demand for plates is strong on local as well as general home 
account, and ship plates are at £7 17s. 6d. to £8 2s. 6d. per ton, 
and boiler plates are at £8 10s. to £8 12s. 6d. perton. Tin bars are 
a fair business at £5 10s. Hoops are at £7 15s., and steel bars 
at £5 12s. 6d. per ton. The chilled iron and steel works at 
Barrow are well employed. 


Shipbuilding and Engineering. 

The activity in these trades is very marked. On 
Tuesday Vickers, Limited, launched from their naval con- 
struction yard at Barrow a steam twit:-screw tug-boat for the 
Brazilian Government. 


Fuel. 

There is a good steady demand for coal. Coke is in 
short supply as yet, but is improving. East Coast qualities are 
at 23s. 6d. to 25s. per ton, the latter being also the quotation 
for Welsh coke. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

CONTINUED activity is reported in all branches of the 
iron and steel trades here, makers being remarkably well supplied 
with specifications, whilst fresh business is still coming in at 
the higher range of prices now ruling. Where any falling off 
in current business has occurred it is attributed solely to the 
fact that the half-year is at hand, when business is usually quieter. 
Manufacturers, however, have a heavy weight of work on hand, 
and a large proportion of it will be carried over into the next 
half-year. In some directions there is no desire to seek fresh 
business. Makers of railway materials are working full time 
on home and export orders, and this important branch of manu- 
facture is now in a healthier condition than for some years 
past. The armament departments are also well employed 
on work for home and foreign governments. There is an urgent 





demand for general forgings and castings, engineers’ tools, 


files, high-speed steel and ial steels for the shipbuilding and 
nginanied trades, and ae of specialities for that market 
have remunerative orders on hand. All the lighter steel and 
tool trades are doing exceedingly well on foreign account. 
Russia is buying edge tools, machine knives and shovels and 
spares on a very heavy scale. There is some improvement in 
South American business. India is at present one of the best 
markets, along with Australia. It is satisfactory to note that 
the railway traffic is moving more expeditiously, the congestion 
which arose prior to the coal strike having apparently. dis- 
appeared. 


The Coal Trade. 

A firm tone continues to rule in the steam coal market, 
full outputs being readily absorbed for shipping and inland 
consumption. The former shows some improvement, and with 
boats more plentiful a more rapid recovery is hoped for. In 
the meantime, the railway companies and other large consumers 
are not only taking full contract supplies, but are buying spot 
lots outside contracts at current market values. In regard 
to shipment, coals, second hands, are rather forced by the scarcity 
of carrying tonnage to sell in the market, but this is likely to be 
only a temporary phase. Gas coal is very busy so far as regards 
deliveries against contracts. A large number of inquiries are 
in the market for quotations for contract renewals, and collieries 
are in all cases quoting 2s. 6d. per ton advance. Many of the 
gasworks are trying to buy spot lots at special rates, but with 
indifferent success. 


Slacks and Coke. 

With a complete absence of stocks at pits, slack 
values are very firm. Collieries are scarcely able to meet the 
demand. Best qualities range from 7s. to 8s. per ton. Furnace 
coke is scarce and in strong demand, with quotations up to 17s. 
per ton. 


House Coal. 

Not many local house coal contracts have yet been 
renewed at the advance of 2s. 6d. per ton which is asked, but 
some of the London merchants are reported to have placed 
renewals on those terms, or, at any rate, at 2s. to 2s. 6d. per ton 
advance. Collieries are meeting with an urgent demand for 
deliveries against expiring contracts, and stocks at the pits are 
exceptionally low for the period of the year. Branch coal ix 
quoted 14s. to 15s. 6d.; best handpicked brights, lls. 6d. to 
12s.; Silkstone, ditto ; and best Barnsley softs, 10s. 6d. to 12s.; 
aJl per ton at pits. 


Pig Iron. 

There is not much change to report in the pig iron 
market. Business in Lincolnshire and Derbyshire iron is 
“ marking time” owing to the high prices ruling, the scarcity 
of iron and the approach of a new quarter. Deliveries against 
old contracts are coming forward better, but they are scarcely 
up to full requirements yet. There is a heavy consumption of 
steel-making iron, and some transactions in East Coast hematite 
mixed numbers are reported at 78s. net for forward delivery. 
Lincolnshire forge iron is quoted at 61s., foundry at 63s., and 
basic at 64s. to 65s., all per ton delivered this district. Derby- 
shire prices are nearly as high. Makers are not pressing sales. 
There is no further change to note as regards billets, which 
are still scarce, and quoted on the basis of £8 for Bessemer 
qualities, and £8 10s. for Siemens. Makers have a good weight 
to deliver at the old low prices, but in some cases consumers 
are obliged to follow the market to satisfy current requirements. 


Finished Iron. 

The finished ironworks are as briskly employed as 
ever. The demand from merchants and railway rolling stock 
builders is on an unprecedentedly heavy scale. Stocks in mer- 
chants’ hands are practically nil, and what they are able to 
obtain from works scarcely covers the current orders of their 
customers. Makers are now obtaining the full current price 
of £8 to £8 5s. for bars, but they have still a good deal to deliver 
at the old low prices. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

CONSIDERABLE improvement has been shown this 
week in the pig iron trade, not only in demand, but also in 
prices, and consumers have been more inclined than for some 
weeks to order more freely for forward delivery, as it does not 
appear that lower prices will rule, at any rate, until the autumn 
requirements are satisfied. More inclination to operate is 
reported among speculators, warrants are changing hands more 
briskly, the stock in the public warrant stores is being depleted 
somewhat quickly again, a decrease of no less than 4400 tons 
being reported for Tuesday, and exports are on a larger scale. 
These facts have had the effect of pushing up prices, so that 
on Wednesday buyers were offering fully 54s. 34d. per ton 
cash for Cleveland pig iron warrants, the highest figure that has 
been reported for quite four years. There is no doubt the upward 
movement is justified by the prospects of the finished iron and 
steel industries, and the market is further strengthened by the 
improvement in the markets for copper, tin and other metals. 
Makers are in a position to take advantage of the better oppor- 
tunities, as the production is not in excess of requirements, 
and they have very little iron in their stocks. The number of 
furnaces in operation in the North-East of England this week 
is 80, against 83 at the commencement of the month, and 78 
before the recent national strike of miners commenced. Specu- 
lative activity is not at so low an ebb as it was when the month 
opened. No. 3 Cleveland G.M.B. pig iron has been put up to 
54s. 74d. per ton for prompt f.o.b. delivery, which is certainly 
the highest figure that has been known for it since 1908, and pro- 
ducers are so well off for contracts that they can hold out for 
their higher prices, especially as second hands are not so much 
inclined to undersell them ; indeed, they are not in so good a 
position to do so as they were, having control of lessiron. No. 1 
is advanced to 59s. 74d. for prompt delivery. There is general 
complaint of the difficulty experienced in obtaining the lower 
qualities of Cleveland pig iron, and for some brands consumers 
are having to pay as much for No. 4 foundry and No 4 forge 
as is charged for No. 3. Generally No. 4 foundry is only 3d. 
per ton below No. 3, and No. 4 forge 3d. to 6d. less than the 
standard quality. This experience is altogether different from 
what was predicted. It was the general opinion that when the 
furnaces re-started after the miners’ strike there would be a 
plethora of the lower qualities for some time, as the furnaces 
would not work well. But that has not proved to be the case, 
for there is a dearth of both No. 4 foundry and No. 4 forge. 


Hematite Pig Iron. 

Ironmasters report in very sanguine terms about the 
condition of business in the East Coast hematite iron trade. 
They have increased their production, yet still have more offers 
of contracts than they can undertake, and the outlook for the 
rest of this year, as well as for the first half of 1913, is altogether 
promising. The present output does not satisfy requirements, 
and consumers cannot supplement their purchases from the 
makers by getting warrants, for there have not been any East 
Coast hematite warrants for quite six years. Makers, likewise, 
have no stock upon which they can fall back. Thus the pro- 
ducers are admirably situated for enforcing their own prices, 





which they have raised 6s. per ton in the last three months 
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without a single “set back.” Thus, they have done consider- 
ably better than the makers of ordinary Cleveland pig iron, 
whose prices have been continually fluctuating, and whose 
net advance in the last three months has been 4s. 6d. per ton. 
The higher prices for hematite pig iron will have to be main- 
tained, because the cost of production has increased substan- 
tially, and if an ironmaster were paying the present prices 
for his iron ore and fuel that now rule, certainly 72s. per ton 
for mixed numbers would barely pay him. Most of the pro- 
ducers, however, have contracts for materials running at prices 
a good deal lower than are now rulling, Rubio ore being at 
present at 21s. 6d. per ton delivered here, and furnace coke at 
19s, to 20s. per ton for medium qualities, and at 20s. 6d. for 
best. Ironmasters will not pay 21s. 6d. per ton for Rubio 
ore, and having large quantities in stock and plenty to come 
in in satisfaction of old contracts, they can hold off from buying 
for some considerable time yet. Some of the second hands 
have this week sold small lots of East Coast hematite pig iron 
for immediate delivery at 7ls. 6d. per ton for mixed numbers, 
but the producers themselves hold out for 72s., which figure 
they have been able to secure for June and July delivery, with 
72s. 6d. for delivery up to the end of the year. Usually, hematite 
iron in this district realises 10s. per ton more than No. 3 Cleveland 
ig iron, but at present the difference is 17s. 6d. to 18s. per ton. 
Still higher prices than now rule will have to be asked for hematite 
iron if there is not some amelioration in the cost of materials, of 
which there does not seem to be much likelihood at present. 
The chances are that the condition of the steel trade will for 
months to come cause such a demand for hematite iron as will 
justify higher prices being quoted for it. 


The Export Trade in Pig Iron. 

The improvenent in the demand from abroad for 
Cleveland pig iron is somewhat disappointing. Not only is 
Germany requiring less from this district, but German iron- 
masters are competing more keenly with the Cleveland makers 
in neutral markets, and are accepting prices which cannot leave 
them much in pocket by the transactions. They are reported 
to have got a good many of the Russian orders which have been 
given out abroad lately, while the imposition of the heavy 
Russian duties on pig iron have been temporarily suspended. 
British producers have done fairly well with Russia during the 
last three months, but the lion’s share of the orders is reported 
to have gone to Germany. The best foreign business this year 
has been done with Japan, but only a limited number of brands 
are favoured by the Japanese consumer. As yet German com- 
petition in Japan has been experienced to a small extent 
only. The termination of the strikes at the foundries in the 


Falkirk district has led to larger deliveries of Cleveland pig iron | 


to Scotland, as well as of No. 4 foundry as of No. 3, and it is not 
easy to get the former. The exports of pig iron from Cleveland 
have this month been larger than last month. 
duction of pig iron is larger than it has been hitherto this year, 
the supply from the makers is not equal to requirements, and the 


balance has to be made up from the stock in Connal’s public | 


warrant stores, which latter has been reduced 18,647 tons this 


month, 188,080 tons since the miners’ strike commenced in | 


March, and 275,264 tons since the stock began to decrease last 
autumn. 
now lodged in the public warrant stores, and most ironmasters 


would be glad to see the public store cleared out altogether. | 


Nearly all that is held is of No. 3 quality; in fact, all but 5724 
tons. 


Manufactured Iron and Steel. 


The demand for finished iron and steel is so heavy and 
manufacturers are so well off for orders that they can secure 
higher prices than have been known for years. Since last week 
the quotation for iron ship plates has been put up 10s. per ton to 
£7 12s. 6d. per ton, less 2} per cent. delivered at the shipyards 
in this district, and steel ship plates are firm at £7 lds., less 2 
percent. Steel ship angles are at £7 7s. 6d., and iron ship angles 
at £8, both less 24 per cent. Iron ship rivets, partly because of 
the increased price of pig iron, have been raised to £9 per ton, 
less 2} per cent., and packing iron and steel are quoted at £6 5s., 
less 24 per cent. There have been periods when higher prices 
than the above have been realised and larger profits made, but 
never have the books of the producers been better filled with 
contracts. Common iron bars are firm at £8, best iron bars at 
£8 7s. 6d., best best iron bars at £8 15s., basic steel bars at £7 15s., 
Siemens steel bars at £8 5s., steel hoops at £7 15s., steel strip at 
£7 12s. 6d., steel joists at £6 17s. 6d., all less 2} per cent. f.o.t. 
Galvanised and corrugated steel sheets are at £12 5s. per ton 
for 24 gauge, less 4 per cent. f.o.b., and there is rather more 
competition in this branch than has been the case for some 
months, but heavy shipments of such sheets are being made from 
this district. Heavy steel rails have been raised to £6 7s. 6d., 


and in some cases £6 10s. net f.o.b., while cast iron railway chairs | 


are at £3 17s. 6d. net f.o b. 


The Coal Trade. 


There is a great difference between the state of the iron | 
and steel trades and that of the coal trade, for while the former | 


are altogether satisfactory, everyone complains of the slackness 
of the coal trade and the unsatisfactoriness of the prices. This 


is due in a great measure to the scarcity of steamers, which | 


checks the export of coal very effectually, and this leads to a lot 
of short time at the collieries. But, fortunately, things are right- 


ing themselves, and soon there will be no lack of vessels, easier | 


rates of freight, and brisk shipments, which means regular work 
at the pits. Bunker coals have been most detrimentally affected 
by the lack of steamers, and the price of ordinary unscreened 
Durham bunkers has dropped to 10s. 3d., with best at 10s. 9d. 
Coking coals are down to 11s. per ton and coking smalls to 10s. 6d. 
But if coking coals are cheap coke is not ; it is still difficult to 
get adequate supplies, and for furnace coke 19s. to 20s. per ton 
delivered at Middlesbrough must be given for medium sorts, 
with 20s. 6d. to 21s. for best. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


The Warrant Market. 


THE maintenance of pig iron shipments as regards 
Cleveland iron and the continued reduction of stocks have had 
an encouraging influence on the warrant market. Advices 
from some parts of the Continent have not been quite so strong, 
but while fresh inquiries are in some places comparatively 
unimportant, works are almost everywhere supplied with orders 
that will keep them going for weeks to come. The same state 
of matters prevails at home, and deliveries of iron are generally 
heavy with pressure for supplies of finished material. As the 
dispute in the Scotch foundry trades in connection with which 
about 4000 men were locked out, is now at an end, consumption 
in these works will soon reach, if it does not go beyond, normal 
proportions, There is therefore a prospect of increasing quan- 
tities of English pig iron being brought into Scotland. On 
Glasgow Exchange the warrant market has been moderately 
active, and on some days there has been an upward tendency in 
prices. Cleveland warrants have been done since last report 
from 53s. 10d. to 54s. 2d. cash, 54s. to 54s. 64d. one month, and 
54s, 9d. to 55s. for delivery in three months. 


Scotch Pig Iron Trade. 


‘ The output of pig iron has been increased by the light- 
ing of four additional furnaces, and the capacity of production 
of ordinary iron has been raised to the extent of about 





Though the pro- | 


Only about 326,200 tons of Cleveland pig iron are | 


1550 tons per week beyond what it was formerly. On the other 
hand, one furnace has been taken off hematite iron. There are 
now forty-three furnaces making hematite, thirty-five ordinary 
and special brands, and three basic iron, the total of eighty-one 
furnaces thus in operation in Scotland comparing with eighty- 
three at this time last year. Carron Company is now quoting 
No. 1 pig iron for the first time since the miners’ strike. There 
has been a steady call for delivery of ordinary and special brands 
at home, and while shipments of Scotch pig iron are of moderate 
extent, prices are firmly maintained. Govan and Monkland are 
quoted f.a.s. at Glasgow, Nos. 1, 64s.; Nos, 3, 62s. 6d.; Carnbroe, 
No. 1, 67s. 6d.; No. 3, 63s. 6d.; Clyde and Calder, Nos. 1, 71s.; 
Nos. 3, 66s.; Gartsherrie and Summerlee, Nos. 1, 71s. 6d.; 
Nos. 3, 66s. 6d.; Langloan, No. 1, 72s.; No. 3, 67s.; Coltness, 
No. 1, 88s.; No. 3, 68s.; Eglinton, at Ardrossan or Troon, No. 1, 
64s.; No. 3, 63s.; Glengarnock, at Ardrossan, No. 1, 71s.; No. 3, 
66s.; Dalmellington, at Ayr, No. 1, 65s.; No. 3, 63s.; Shotts, 
at Leith, No. 1, 71s. 6d.; No. 3, 67s. 6d.; Carron, at Grange- 
mouth, No. 1, 72s. 6d.; No. 3, 67s. 6d. per ton. 








Hematite Pig Iron. 

A large consumption of hematite pig iron is proceeding 
at the steel works under former contracts, but fresh business 
would appear to be on a limited scale. Cumberland warrants 
have been done at 71s. 1}d. for cash on Glasgow Exchange f.o.b. 
at Cumberland ports. Merchants quote Scotch hematite 75s. 
for West of Scotland delivery on railway trucks at steel works. 
The current weekly output of hematite pig iron in the West of 
Scotland approaches 10,000 tons, but stocks have also been 
drawn upon, and a large amount of East Coast of England hema- 
tite is also being employed. 


The Malleable Iron Trade. 

There is a continuance of activity in the finished iron 
trades. Works are fully employed with orders that will keep 
them going for some time, but fresh demand is reported quieter 
allround. Scotch crown bars are quoted £7 15s., and best horse- 
shoe bars £7 17s. 6d., less 5 per cent. discount for Clyde delivery. 
The arrangements for bringing the new combine in the bar 
iron trade into working order have naturally occupied consider- 
able time. The unifying process has not been altogether free 
of the difficulties that attend the bringing into workable form 
of all such combinations ; but such progress has been made 
with official appointments and in other respects that a statement 
will shortly be made to the public. It need scarcely be said 
that, while the activity that has prevailed at the works since 
| the new company was projected has to some extent interfered 
with an early completion of the arrangements, this active state 
| of business has in other respects been no mean factor in facilitat- 
| ing the work of the combination. The tube trade combination 
| is proceeding on its way, hastened by the great amount of busi- 
| ness now at its disposal and the elimination of the element of 
| destructive competition which for so long a time rendered 
| business unsatisfactory financially even in busy times. 
| 
| 
| 





The Steel Trade. 

The position of the steel trade is favourable to a degree. 
What seems to trouble manufacturers more than almost any- 
thing else at present is the difficulty of meeting the views of 
their customers with regard to the delivery of material. The 
call for ship and boiler plates, angles, and sections is such as 
| to keep machinery working to its full capacity. Angles are 
quoted £7 10s.; ship plates, £7 17s. 6d.; steel bars, £8; and boiler 
| plates, £8 12s. 6d., all subject to the usual 5 per cent. discount 
for delivery in the Clyde district. The prices for export have 
been advanced 5s. per ton, and are now on the basis of £7 10s. 
for ship plates, less 24 per cent. f.o.b. at Glasgow. Fair orders 
are reported to have been placed for boiler plates for shipment 
abroad. 


| 
| 


Advance in Oil Prices. 

The Scotch mineral oil companies have this week 
advanced their prices 5s. per ton for spot and’ forward delivery, 
the quotations at Glasgow being now £7 per ton for 885 and 
£7 12s. 6d. for 895 lubricating oils. 


The Coal Trade. 

There has been a fair business in coal, and the feeling 
has been comparatively steady. Any alteration in prices 
has been slightly in favour of sellers. For steam coal the inquiry 
| has been moderate, but the better qualities of house coal have 
met with a fair demand for export, and the business in splint 
and all kinds of hard coal is quite active. Prices f.o.b. at Glas- 
gow are for ell coal 10s. 9d. to lls. 3d.; steam, Ils. to lls. 6d.; 
splint, lls. 3d. to 11s. 9d.; single washed nuts, 10s. 9d. to 11s, 3d.; 
doubles, 10s. 6d. to 10s. 9d.; and trebles, 10s. 9d. to 11s. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Fixing the Minimum. 
THE long-delayed question of the minimum was brought 
near to a conclusion on Saturday at Cardiff, very much to the 
relief of all concerned. It was elicited at the meeting held before 


wages earned by the different grades had now been completed. 
The Board will now, therefore. be engaged in the fixing of rules 
which is an important part of the work which has yet to be 
accomplished. Another important matter dealt with at 
Saturday’s Board meeting was as to the age limit of boys. 
The workmen’s representatives had held that the custom in 
the South Wales coalfield was that eighteen should be regarded 


age should be classified as adults. 


and it was pointed out that this was the age fixed at other 
coalfields. 


from eighteen to twenty-one he would be disposed to take this 
into consideration in fixing the wages of the lower paid men, 
in which event the minimum labourers’ rates might be 4s. 9d. 
per day, that is a base wage of 3s. 2d. instead of 3s, Under these 
circumstances the men’s representatives agreed to twenty-one 
as the age limit for boys. The question of exemption which 
will be included in the rules was also briefly discussed. 


Cardiff. 

Latest quotations :—Best Admiralty, large, 17s. to 
17s. 6d.; best seconds, I6s. 3d. to 16s. 9d.; seconds, lds. 6d. to 
16s.; ordinaries, 15s. to 15s. 6d.; best drys, 16s. 6d. to 17s. 3d.; 
ordinary drys, 14s. 6d. to 15s.; best bunker smalls, 9s. 6d. to 
10s.; best ordinaries, 9s. 3d. to 9s. 6d.; cargo small, 8s. 6d. 
to 9s.; inferiors, 7s. 6d. to 8s.; washed smalls, 10s. 6d. to I1s.; 
best Monmouthshire black vein, large, 15s. 3d. to lds. 6d.; 
ordinary Western Valley, 14s. 9d. to 15s. 3d.; best Eastern 
Valleys, 14s. 3d. to 14s. 9d.; seconds, 13s. 9d. to 14s. 3d. Bitu- 
minous: Best household, 19s. to 20s.; good household, 17s. 6d. 
to 18s. 6d.: No. 3 Rhondda, large, 16s. to 17s.; small, 12s. to 
12s, 6d.; No. 2 Rhondda, large, 11s. 9d. to 12s. 3d.; through, 
10s. 6d. to 11s.; No. 2 smalls, 8s. 6d. to 9s. 6d. Patent fuel, 
18s. to 18s. 6d. Coke: Special foundry, 27s. to 29s.; good 
foundry, 22s. to 25s.; furnace, 18s. to 21s. Pitwood, ex ship, 
19s. 9d. to 20s. 3d. June 18th, Cardiff :—The coal trade showed 
no improvement last week, but became more depressed. Tonnage 
was exceedingly scarce, and relief was only possible by resorting 
to pit stoppages which became frequent. Still, colliery owners 





are satisfied that better markets are coming. Forward business 


Lord St. Aldwyn that the evidence to be tendered as to the | 


as the limit age for boys, and that those who had reached that | 
The owners, however, | 
held that the limit age for boys should be fixed at twenty-one, | 


The independent chairman intimated that if the | 
workmen’s representatives agreed to increase the age of boys | 


—= 





restricted, for buyers preferred adopting a waiting policy, 
Best Admiralty steam olecteabis for spot loading under 17s,, 
though sellers were still quoting 17s. 6d. and over. Other large 
coals 6d. per ton lower; smalls remained stationary ; severa] 
contracts were negotiated, but particulars were not disclosed, 
Sellers were accepting less than the quoted prices in order to 
secure the prompt release of wagons. Latest: A good deal of 
competition prevails for the few orders about. 


French Naval Contracts. 


The French Naval Authorities are reported to have 
placed an order for 10,000 tons best Admiralty large steam coal 
with Messrs. Lysberg, Cardiff, to be delivered at Toulon within 
a fortnight ; only French steamers are to be employed. | js 
understood that the price will be from 27s. 6d. to 28s. per ton 
c.i.f. 


Newport (Mon.). 

The unfavourable condition of things which has now 
fallen upon the coal trade was again evident last week, wid 
though totals were large they might well have been better. 
The shipments of the week were 93,680 tons foreign, and 15,070 
tons to coastwise destinations. Latest, June 18th: There was 
a slightly improved arrival of steamers, and shipments of coal 
were on rather a heavier scale. Supplies, on the other hand, 
remained in excess, and prices were still weak for early loadiny 
Smalls were firm in tendency, as supplies were hardly equal to 
requirements. There was little movement in other branc'; 
of the market. Closing quotations were :—Best Newport 
black vein, large, 15s. to 15s. 3d.; Western Valleys, I4s. 
to 15s.; Eastern Valleys, 14s. to 14s. 6d.; other sorts, 13s. 
to 14s.; best smalls, 9s. to 9s. 6d.; seconds, 8s. to 9s.; inferior 
7s. 6d. to 8s. Bituminous: Best house, 18s. to 18s. 6d.; second 
l6s. 6d. to 17s. 6d. Patent fuel, 18s. to 19s. Pitwood, 19s, 9d 
to 20s. 3d. 


tid. 
od, 


Swansea. 

As practically all labour at the docks ended on Wedn 
day morning, work was of a restricted character, and the resul! 
upon the trade of the port was again most serious. The lo 
compared with the corresponding week of last year in the total! 
imports and exports amounted to 60,324 tons. The shipment 
of coal and patent fuel were 563,200 tons. Imports fairly good. 
Anthracite coal, 23s. to 25s. net; second malting, large, 20 
to 22s. 6d.; big vein, 15s. 6d. to 17s. 6d., less 24; red vein, 12 
to 13s. 6d., less 24; machine-made cobbles, 22s. to 24s. net 
Paris nuts, 23s. to 26s. net; French nuts, 23s. to 26s. net ; 
German nuts, 23s. to 26s. net ; beans, 22s. to 23s. net ; machine 
made large peas, l4s. to 15s, net ; rubbly culm, 8s. 3d. to 9s., 
less 24; duft, 3s. 6d. to 4s. net. Steam coal: Best large, 18s. to 
19s., less 24; seconds, 14s. to 15s., less 24; bunkers, 10s. to 12s.. 
less 2}; small, 9s. to Ils. 6d., less 24. Bituminous coal: No. 3 
Rhondda, large, 18s. to 19s., less 24; through, 15s. to 16s, td., 
less 2}; small, 10s. 6d. to 11s. Gd., less 24. Patent fuel, 17s. 6d. 
to 18s. 6d., less 2}. 











Iron and Steel. 

Dowlais works were busy all last week with the excep- 
tion of Saturday. That day was given up to general clearing in 
anticipation of the King’s visit. The blast furnaces have been 
busy, while the Bessemer and Siemens furnaces produced a good 
tonnage of steel. The mills also have been active, the Big Mill 
being engaged on small sole plates, fish-plates, and the usual 
light colliery plant, such as curves, tram rails, &c. The Goat 
Mill turned out heavy sections of rails, tin bars, and sleepers. 
The mechanical departments were well worked, and workmen 
were quite gratified with the considerable overtime earned. 
Latest : No large despatches. Average quality of ore to hand 
from Bilbao. Lowest quotations: (600 tons pig came in from 
Adelaide). Pig iron: Hematite mixed numbers, 71s. cash, 
71s. 3d. month; Middlesbrough, 53s. 9d. cash, 54s. month ; 
Scotch, 60s. 14d. cash, 60s. 44d. month ; Welsh hematite, 
77s. 6d. dd.; East Coast, 76s. 6d. to 77s. c.i.f.; West Coast hema- 
tite, 78s. 6d. c.i.f. Steel bars: Siemens, £5 15s. to £5 17s. 6d.; 
Bessemer, £5 12s. 6d. to £5 15s. The Bristol strike has collapsed. 
The few men who abstained from working under the impression 
that the others would follow found that they had been premature, 
and now those who cannot regain their old places are pleading 
not to be prosecuted for leaving work without notice. Swansea 
Harbour returns: Received from works, 111,548 boxes ; shipped 
during week, 41,210 boxes ; stocks remaining, 526,645 boxes. 





Tin-plate. 

Heavy supplies of tin-plate have been received from 
the works, and the stocks now exceed half a million boxes with 
nineteen boats on the loading list. Latest: Tin plates are 
steady and unchanged, without any special feature to record. 
| Makers’ quotations remain: C.A. roofing sheets, 30g., £9 <-. 
| per ton ; big sheets for galvanising, 30 g., £9 5s. per ton ; finishe«| 
black plates, £11 5s. per ton; galvanised sheets, 24 g., £12 5s. to 
£12 10s. per ton. Block tin, £206 10s. cash, £197 three month-. 
| Other quotations: Copper, £79 6s 3d. cash, £79 18s. 9d. three 

months. Lead : English, £18 7s. 6d.; Spanish, £17 17s. td. 
Spelter, £25 10s. per ton. Silver, 28,°,d. per ounce. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


We are asked by Mr. Robert H. Lasch, for many years 
partner in the firm of Selig, Sonnenthal and Co., and until now 
chairman and managing director of the Selson Engineering Com- 
| pany, Limited, London, to state that he has resigned and 
| severed his connection with the company, but that communica- 
| tions will reach him at 8, Lancaster-place, London, N.W 
| WE are informed that the New-Castle Engineering Company, 
| of Leadenhall House, E.C., has been appointed sole British 
| agents for the J. A. Mafiei Locomotive Works, of Mi:nich. 

Messrs. W. C. MarTIN AND Co., of 10, West Campbell-street, 
Glasgow, inform us that Mr. Gilbert Austin has been taken 
into partnership, and that the business of the firm will continue 
to be carried on as before under the name of W. C. Martin 
and Co, 

Mr. Greorce Exiison, of Victoria Works, Warstone-lane, 
Birmingham, informs us that he has found it necessary to take 
additional works situated in Summer Hill-street (14 to 17), 
Birmingham. 





THe InstituTION oF Gas ENGINEERS.—-The Institution 
of Gas Engineers, at its recent annual meeting, held at the Royal 
United Service Institution, Whitehall, elected Mr. Corbet 
Woodall as president for the ensuing year, which marks the 
jubilee of the Institution. 


ContTracts.—The South Durham Steel and Iron Company, 
Limited, Stocktun, has just had laid down one of the latest 
patent triple combined weighbridges of W. T. Avery, Limited. 
This machine has a total capacity of 100 tons, and has. been 
designed specially to suit the large increase in the size and weight 
of steel plates, &c. It has three separate platforms having 
a combined length of about 55ft., is provided with only one 
weighing beam, and is so constructed that any combination 
of the three platforms can be brought into use or thrown out of 








gear as desired. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

THE position of the iron and steel market is unchanged 
and firm, the slight quieting down that was perceptible some 
weeks ago in consequence of the uncertainty that prevailed with 
regard to the prolongation of the Steel Convention having 
becn followed by a period of unusual strength and activity in 
all departments of the iron industry, and the tendency of prices 
has all been in an upward direction. For small orders for 
immediate delivery almost any price is asked and paid, and the 
terms of delivery are several months at best. Pig iron, being 
in very strong request and the output disposed of till the end of 
the present year, has shown increasing firmness in quotations. A 
most lively condition prevails in semi-finished steel; for sales 
in the third quarter a rise of M.5 p.t. was resolved upon recently, 
and the export bounty was at the same time reduced from 
M.15 p.t. on M.10 p.t. Bars are in most animated request, 
at the prices formerly quoted. In tie Western districts a good 
deal of under-quoting has been going on of late, and pessimists 
were inclined to expect a falling off in prices for next quarter, 
but the under-quoting observed in some instances has been 
merely of a local character, and there is good reason to expect 
a healthy and regular business to continue until autumn. 
The export quotations for bars have been raised, and they are 
now in proportion to those for home consumption. Of the 
plate trade nothing of special interest can be reported, brisk 
employment being noticeable at the various establishments. 
A strong export business is done, causing rates to improve, and 
there is very little difference now between inland and export quota- 
tions. The wire mills can be stated to be in satisfactory occupa- 
tion; both demand and — have recently improved, especially 
in foreign trade. Much the same may be told of the pipe industry, 
where a rise in output and consumption could be noticed, and 
better prices have consequently been realised. 


Production of Pig Iron. 
According to official accounts given by the Union of 
German Iron and Steel Masters, the output of pig iron in Ger- 


many, including Luxemburg, was for May of the present year | 


1,463,610 t., as compared with 1,427,559 t. in April last, and 
with 1,312,255 t. in May, 1911. Output in the different sorts of 
pig iron was as follows :—Foundry pis. 265,828 t., as compared 
with 263,749 t. in May last year; Bessemer, 41,017 t., as com- 
pared with 24,692 t. last year; basic, 930,907 t., as compared 
with 852,231 t. in May, 1911; steel and spiegeleisen, 178,157 t., 
as compared with 132,356 t. in May last year ; forge pig, 47,701 t. 
as compared with 39,227 t. in May, 1912. Production of pig 
iron during the period from January Ist to May 31st of the pre- 
sent year was 7,006,120 t., as compared with 6,419,642 t. in the 
corresponding period of last year. 


Coal and Coke. 
Good accounts are recorded regarding the business in 
engine fuel and in coke; comparatively little is, however, 
being done in house coal. 


From Austria-Hungary. 

The leading branches of the iron and steel industry 
have remained in good employment during this week and the 
last. The coal trade is without change, prices and demand 
remaining satisfactory. 


The Iron and Steel Trade in France. 

Though production is steadily increasing in most 
branches of the iron and steel industry, consumers have to 
agree to extremely long terms of delivery, five to six months 
being generally stipulated for. The firmness that characterises 
the pig iron and semi-finished steel trade has naturally tended 
to improve the manufactured iron business. All the blast 





| 
| 


furnace works are engaged to their fullest capacity, and addi- | 


tional blast furnaces are being blown in, both in the North and | 
The iron ore industry is reported in an improving | 


in the East. 


condition. For bars and plates the raised prices of previous 


weeks are very firmly maintained, and a number of mills have | 
shown a marked disinclination to accept further orders for the | 


present. In the North iron bars realise 180f. to 185f. p.t. on 
an average, in the East 175f. to 185f. is quoted, and in the 
Haute Marne district 190f. to 200f. p.t. could be realised. 
On the Paris market 195f. to 210f. p.t. is the price quoted for 
basic bars; 5f. to 10f. p.t. more is paid. 
rather lower than demand, although some new mills have begun 
operations lately. 
230f. to 250f. p.t. is quoted in the North district, and 240f. 
to 260f. p.t. in the East, less having been taken in a few instances. 
In the Haute Marne district up to 250f. to 260f. p.t. has been 
asked, and 270f. p.t. are known to have been paid on the Paris 
market. Galvanised sheets are quoted 25f. p.t. more now than 
in the beginning of the present year, and the mills are very 
strongly engaged. Wire and wire nails have been further 
advanced Sf. p.t. Extensive requirements in rolling material 
have been placed recently, and further orders are pending. 
The sum of 112 million francs has been granted by the Adminis- 
tration of the Western Railway, the Paris-Lyons-Mediterranean 
Railway granted 53 million frances, and the Midi Railway 


Output in plates is | 


For heavy plates of 3 mm. and more, | 





| 21,908. 


20 million franes for the purchase of railway rolling stock. | 


The orders that are to be placed by the East Railway Company 
in the course of the present year and for part of next year 
comprise 236 locomotives, 10,000 goods wagons of different 
types, and 400 passenger cars. The greater part of the above- 
named contracts will be placed with home firms, but acces- 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete Specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridament, give notice at 
the Patent-office of opposition to the grant of the Patent. 


STEAM GENERATORS. 


13,075. May 31st, 1911.—ImMPpRovEMENTS IN FEED-WATER 
Heaters, Thomas Walter Hugh Clarke, of Prickwillow, 
Ely, Cambridgeshire. 

This invention relates to feed-water heaters of the type 
carried by steam traction and other steam locomotive engines. 
The casing is of arch-shaped cross-section, and has a double 
box-like base divided into two compartments B and C by the 
partition D. Inverted U-shaped pipes E extending”upwardly 






























































in the arch connect the compartments B and C together. Steam 
enters at F, and, passing through B, E, and C, escapes at G, 
whilst water is forced in by the pump or injector at H, and 
passes through the heater in close contact with the tubes, and 
is conveyed by the outlet I to a tube leading to the boiler. 
The upper or arch-shaped part of the heater casing is made in 
portions bolted together and bolted to the base whereby access 
can easily be had to the interior for repair of the steam tubes, 
&c., if necessary.— May 23rd, 1912. 


28,206. June 2nd, 1911.—ImMPROVEMENTS RELATING TO THE 
Suppty oF HEATED AIR TO BOILERS AND OTHER For- 
naces, Henry Housley, 96, Oldham-road, Shaw, near 
Oldham. 

In horizontal boilers of the Lancashire type with either one or 
two flues a tube as B is provided at the back of the boiler, also 
a fan at one end of the tube that may be worked from any con- 
venient shafting. Pipes C, C! are connected to the tube B, 





N° 28,206!9 


























and extend through the side flues to the front of the boiler. 
Their front ends are inserted in a chamber as E, and pipes D, D! 
pass under the fire bars and communicate with cavities F Jand G! 
in the bridges F and G that are provided with covers and have 
openings X, Y in the front between the top of the bridge and 
the underside of the covers.— May 23rd, 1912. 


October 4th, 1911.—IMPROVEMENTS IN STEAM BOILERs, 
Charles Joseph Antoine Grille, of 67, Rue de la Victoria, 
Paris, France. 

When only saturated steam is to be employed the cock O 
is closed and the cock N opened, thus admitting water from 
the boiler into the lower auxiliary collector K. The tubes I 
are employed in a similar manner to the tubes D—that is to say, 
as water tubes—and the steam generated in the tubes I passes 
into the upper auxiliary collector J and into the boiler A through 
the pipes L. When superheated steam is required, the cock 


causing the steam to pass into the lower collector K and to pass 
out through the upper collector J, the passage between the col- 
lector J and the steam chest being closed.—May 23rd, 1912. 


INTERNAL COMBUSTION ENGINES. 


28,593. January 16th, 1911.—ImPROVEMENTS IN PIsTONs, 
Société Métallurgique de Montbard-Aulnoye, of 11, Place 
de la Madeleine, Paris. 

Between the first of the grooves A provided to receive the 
segments or rings B and the bottom C of the piston there is formed 
a groove D. By means of this groove the cross-section trans- 
mitting heat from the bottom C towards the grooves A is reduced 
to the dimensions of the cross-section at E. This prevents the 
part F from being raised to a too high temperature, which mini- 
mises deformation of the walls of the grooves by the hammering 
of the rings thereon. It, moreover, has the advantage of dimin- 
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ishing the weight of the piston. The groove D is packed with 
an insulating material—for example, asbestos—which protects 
the corresponding surface from the action of the hot gases, 
prevents radiation from one face of the groove to the other, 
and diminishes the heating of the wall of the piston. As an 
insulating material, soot can be employed, which undergoes 
variations and increases of temperature without detriment ; 
this soot can even be formed in the groove by the lubricants 
and the residues of combustion of the motor which accumulate 
therein. In certain cases the groove D can be formed in the 
interior of the piston, but this arrangement does not reduce the 
surface exposed to the action of the gases.—May 23rd, 1912. 


DYNAMOS AND MOTORS. 


18,280. August 12th, 1911.—ImMpRovED ARRANGEMENT FOR 
Avutromatic VoLTAGE REGULATION OF ALTERNATORS, 

Dr. Theodor Lehmann, of Urmatt, in Elsass, Germany. 
A designates the magnet pole of the exciter, B a direct- 
current magnet windings, C a laminated U-piece inserted be- 
tween pole and magnet yoke E, on the members of which two 





coils D with opposition connection are situated. If alternating 


| current is sent through the coils D, an alternating field is pro- 
| duced, which more or less saturates the U-piece C, and which, 


| N is closed in order to prevent any communication between | 


sories will be ordered from abroad in many instances, where | 


home shops are crowded with work. On the whole, the demand 
for wheels, tires, axles and hoops has considerably improved since 
last year. 





AMERICAN NOTES. 
(From our own Correspondent.) 


New York, June 12th. 
INTEREST in the steel market is improving daily. 


Inquiries | 


are multiplying for both crude and finished material. The | 


railroads have been quite urgent in their orders for rails, and | 
much work has been planned out, which in addition to bridge 
building will keep the rail and bridge works quite busy. The | 


capacity is oversold, with prospects for further heavy con- | 


shipyards are active buyers of plates and shapes, and their | 
| 
i} 


tracts for plates being placed during this month. Four addi- | 
tional freight ships have been contracted for, which will require | 
something over 6000 tons of steel. In Western centres pre- | 
miums are being given for prompt deliveries for plates. Plain 
are up to 1.40 dols. Prices run from that to 1.50 dols. Struce- 
tural material is remaining where it was three weeks ago. The 
demand for billets in the West has cleaned up the market, 
and Eastern billet makers find a ready market in the West for 
every billet they can spare. Merchant steel pipe has advanced 
2 dols. per ton and may go higher. There is an urgent inquiry 
in this market for 30,000 tons of basic iron. The output of 
merchant steel furnaces is increasing day by day. The general 
trend of consumption in the iron and steel trade appears upward, 
the output at present exceeding 30,000,000 tons a year. Southern 
plg iron centres are active and heavy sales of Jow grade iron 
are being reported almost daily. Present signs warrant optimis- 
tic opinions as to the course of the market. Copper quotations 
have advanced to 17.37 for electrolytic for thirty days. Two 
sales agents are to-day quoting 17.50. Predictions are now 
being made that 18 cents will be reached. There is also an 





upward tendency in the pig tin market. 





the lower part of the boiler A and the lower auxiliary 
collector K and the cock O is opened. The saturated 
steam then passes through the tube L into the upper 
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collector J through the set of tubes I, which are exposed 
to the furnace gases, and into the lower collector K, 
from whence it passes out to the engine through the superheated 
steam cock O. From what has been described above it will be 
understood that the total heating surface is always employed, 
for if the surface be not employed for superheating the steam, 
it is employed for vaporising the water. It is obvious that the 
upper auxiliary collector J may be formed in one or more parts, 
and that the tubes L employed for putting this collector in 
communication with the boiler may be replaced by one or more 
pipes provided with stop cocks. Similarly, the direction of 
the circulation of the superheated steam may be reversed by 





as indicated by the dotted line, is closed from one member 
to the other transversely across the pole. The yoke is not 
touched by the alternating field, and can therefore be made out 
of a solid forging. Also the magnet pole need not be laminated, 
provided that the intermediary member is formed of a closed 
square consisting of two U-pieces. This system of regulation 
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is based on the fact that if a magnetic circuit be excited simul- 


taneously with direct current and with alternating current, the 
direct-current field decreases at increasing alternating-current ex- 
citation, or vice versd. The arrangement of the local saturation 
place between magnet pole and yoke offers certain advantages 
from the constructural point of view, especially in that pole and 
yoke can be normally constructed. In principle, however, 
nothing prohibits the arrangement of the saturation place in 
the yoke itself or in the pole, as the increase of the total magnetic 
reluctance with the alternating-current excitation is not essen- 
tially influenced by the position of the saturation place. The 
intermediary member C itself must be dimensioned according 
to the regulation conditions; its width need not necesserily 
be the same as that of the pole. There are eight other illustra- 
tions.— May 23rd, 1912. 


DYNAMOS AND MOTORS. 


21,913. October 4th, 1911.—ImMpROVEMENTS IN DyNAMO- 
ELECTRIC MACHINES FOR MINE Exptopine, The Sterling 
Telephone and Electric Company, Limited, of 200, Upper 
Thames-street, E.C. 

According to the invention, the external circuit is short- 
circuited during the starting period, the short circuit being 
removed by a switch operating on a predetermined E.M.F. 
being attained, or after a determined number of revolutions. 
By this means the generator becomes fully excited after quite a 
few revolutions of the armature, owing to the current in the 
series winding and on the short circuit being broken so as to 
bring the firing lines into circuit, the firing current sent out is the 
maximum current of the generator. A is the series winding, 
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B the shunt winding, C the armature, D the brushes of the 
dynamo, and E the short-cireuiting device. While the winding 
is short-circuited the E.M.F. increases rapidly, and when the 





—lel+ 


short circuit is removed and the external load brought into 

circuit the inductance of the armature and field tends to maintain 

the current at its short circuit value.—May 23rd, 1912. 

27,212. December 5th, 1911.—IMPROVEMENTS RELATING TO 
THE COMMUTATION OF DrRECT-CURRENT DyNaMO ELECTRIC 
MACHINES. 

This invention has reference to the commutation of direct-current 
dynamo-electrie machines, more particularly to direct-current 
motors. In order to secure the most favourable commutation, 
it has been found necessary to vary the commutation field or 
fields in accordance with the armature current, and also in 
accordance .with the speed of the machine, in such a manner 
that with the same armature current the higher the speed of the 
machine the weaker the commutation field or fields, and vice 
versd. In the present invention this variation is carried 
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out automatically. The diagram shows one way of carrying 
out the invention, A denoting the armature of the machine, 


W the commutation pole windings, which are in this case | 
shunted by a diverting resistance R. The diverting resistance | 


MOTOR CARS AND ROAD TRAFFIC. 


8068. April 3rd, 1912.—IMPROVEMENTS IN AND RELATING 
TO THE TRANSMISSION MECHANISM OF AUTOMOBILES, 
Oesterreichische Daimler-Motoren-A.G., of Wr. Neustadt, 
Austria. 

Theframe carries a multi-cylinder motor A with clutch B, C. 
Between the short shaft element D of the clutch cone and the 
shaft E of the change-speed gear enclosed in the box F a shaft 
G is interposed and is connected with the two shafts by flanges 
H. On this shaft G the rotary pump K is arranged in such a 
manner that the hollow shaft M carrying the vanes L surrounds 
the shaft G. The pump is driven off the motor shaft through a 
| clutch P adapted to be thrown in and out of gear by means of 
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a hand lever. 
is a claw clutch, one element of which is constituted by the 
connecting flange of the shaft elements, while the other displace- 
able part is arranged on the hollow shaft M. In this embodi- 
ment of the invention the pump rotates at the same speed as the 
driving shaft. The arrangement may, however, also be such 
that the pump runs at a lower or a higher speed than the motor, 


pump shaft and the driving shaft.—-May 23rd, 1912. 


CRANES AND CONVEYORS. 


18,527. August 16th, 1911.—-IMPROVEMENTS IN OR RELATIN: 
Leslie and Co., and Charles Edmund Straker, 
Forth Banks Works, Newcastle-on-Tyne. 

Electric power is used for revolving the crane and for lifting 
the load. For this purpose a dynamo A is fixed in any conveni- 
ent position on the locomotive and driven by an engine of any 
type, such as a turbine B supplied with steam from the locomo- 
tive boiler. The crane is revolved by a motor C through gear, 
that shown comprising a worm E on the motor shaft meshing 
with a worm wheel H on a vertical shaft G, which shaft carries 
a spur pinion G engaging a rack K, which is part of or fixed to 


both of 





is varied according to the speed of the machine in such a manner | 


that as the speed increases more current is passed through R. 
The variation of the resistance R may be effected by a centrifugal 
governor, or when the machine is a motor which is driven by a 
Ward Leonard set, the resistance R could be varied by a member 
linked with the controlling lever of the set. Various modifica- 
tions are described, and there are eleven other diagrams.— May 
23rd, 1912. 


| this motor being carried by the turntable to the rear of the centre 


TELEGRAPHS AND TELEPHONES. 


4773. February 26th, 1912.—IMPROVEMENTS IN AND RELATING 
To TELEPHONES, Tom Whitaker Tattersall, of Carey House, 
Carey-lane, Engineer. 

This invention relates to telephone receivers and more 
especially to receivers of the type in which the position of the 
magnets is adjustable and in which the trumpet mouth is 
adapted to be rotated for the purpose of rendering the instru- 
ment more efficient. The object of this invention is further to 
improve the receiver. Means are provided so that the magnets 
ean be adjusted without removing the casing or megaphone. 
A is the casing, B a base plate adapted to be secured to the 
casing and carrying the magnets C. Dis the diaphragm. The 
cap of the casing is provided with an annular flange F on which 
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| and dome, with a boiler shell disposed above the dome. 
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the turntable. Another motor is used for lifting the load, 


of the crane, and through suitable gear, such as a spur pinion M 
on motor, the shaft gearing with a wheel S on shaft P, on which 
is a pinion gearing with a wheel T on shaft Q, revolves a hori- 
zontal drum Z on the shaft Q forward of the centre of the crane. 
The lifting rope or chain is coiled on this drum, and is led over 
a pulley on the jib end. Suitable connections are provided 
between the dynamo and the motors, and the operatior of the 
dynamo and motors is controlled from the cab of the locomotive. 
—May 23rd, 1912. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,021,935. Stream GENERATOR, J. W. Kidney, Point Pleasant, 
W. Va.—Filed December 27th, 1911. 

In this steam generator there is a fire-box closed at its side 
Out 
of direct contact with the flames from the fire-box, a pair of 
superposed longitudinal drums is disposed upon each side of 








| , : 
the fire-box and also out of direct contact with the flames, 


In the construction here illustrated this clutch 


with which object a transmission gear is interposed between the | 


to COMBINED CRANE Locomotives, W.and R. Hawthorn, | 


seat. 
| its outer end to form a piston having a close sliding fit in the 

piston chamber. 
| from one face of the piston to the other. 
| open end of the bore to close the latter, this cap having a reduced 
| central stem projecting inwardly into the bore, and a spiral 
| spring seated between the stem and valve to seat the latter. 


| 1,022,215. 


F . , 
| is also provided with a disc portion below the fan and with 
| plurality of downwardly extending blades on this disc portion 





to act in the manner of a turbine. A water supply pipe i. 

arranged to direct a stream of water against these blades. 

1,022,086. Turret OprratING Mercnanism, J. H. 
Chicago, Ill.— Filed October 10th, 1910. 

‘The invention is for the combination of means for recipry 

| cating a turret in a metal working tool with a continuous!) 
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rotating element, with means for connecting this element to thy 

turret so as to rotate it A device is mounted on the turret fo: 

bringing about these motions. 

1,022,157. Fraep Vaive. C. R. Scott, Houston, Tex., assignor 
to International Steam Pump Company, a Corporation v/ 
New Jersey.—Filed August 4th, 1911. 

The valve seat of this flap valve is slotted to form a plurality 
of ports and is curved to maintain the valve under tension when 











closed. There is an elastic plate extending over the series of 
ports. This is unslotted so as to form a continuous plate valve 
controlling the series of ports. 


1,022,171. Varve, C. R. Ballard, Midway, Pa. 
3rd, 1911. 

This invention is a self-contained outlet valve for com- 
pressors, pumps and the like. It comprises a cylindrical 
one-piece casing having a bore enlarged at its outer end to form 
a piston chamber, the casing being provided at its inner end with 
means for attachment to a cylinder head and with a valve seat. 
and having ports through its side walls. A valve comprising « 
cylinder having its inner end closed co-operates with this valve 
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It has a close sliding fit in the bore and is enlarged at 


It is provided with a restricted passage leading 
A cap fits in the outer 


CoMBINED AHEAD AND ASTERN TURBINE, H. W. 
Ridsdale. London, and S. S. Cook, Wallsend, England, 
assignors to C. A. Parsons, Newcastle-on-Tyne, England.— 
Filed July 28th, 1911. 

Into a turbine having ahead and astern turbine parts, the 


inventor introduces a single balancing piston and an external 
pipe connection adapted to place automatically one side of 











is mounted a megaphone G, preferably shaped so as to deflect 
the sound, and adapted to be rotated on the flange F. A cam 
H may be mounted in the casing and disposed between the casing 
and the base plate for the purpose of adjusting the relative 
position of the magnets to the diaphragm. The stem of the 
cam pierces the casing so that the cam can be turned on its 
bearings to adjust the magnets without opening the casing or 
removing the megaphone. A bracket is, or may be, provided 
for securing the receiver to the side of a motor car, for which 





purpose the receiver is especially adapted.—May 23rd, 1912. 


there are two sets of conduits leading from the shell to the 
respective lower drums, and two sets of steam conduits leading 
from the respective upper drums to the shell. Steam generator 
conduits in communication with the respective lower and upper | 
drums are disposed transversely within the fire-box as shown. 


1,022,122. Rorary Ort Burner, W. M Britten, Los Angeles, 
‘al , assignor of one-half to Clyde Harshman, Los Angeles, | 
Cal.—Filed January 25th, 1909. 

The oil burner comprises a chamber with an oil supply pipe 
extending into it, a tubular stud extending from the oil supply 
pipe and communicating with it, a burner head formed with a | 
hollow hub journaled on the tubular stud and having a perfora- 
tion communicating with the central opening in this stud. The 
burner head is provided at its upper end with a plurality of | 
separate blades constituting a rotary fan, the spaces between 
these blades being open at top and bottom. 






this piston in communication with a stage of the turbine part 
in action, and also means for supplying this stage with addi- 
tional working fluid which passes to it through the existing pipe 
The burner head | connections, 
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EDUCATION AND ECONOMY. 
(By a Correspondent.) 

THE public has. always been ready to adopt a 
severely critical att itude with regard to the programme 
of national finance. The ratepayer—not altogether 
unnaturally—keeps a jealous eye on any possible 
leakage from the public coffers. A decade or so ago 
such a critical spirit was not infrequently indicated by 
the appearance in the more irresponsible and more 
popular . monthlies of scnsational articles upon the 
waste of public monies. The matter was, if we 
remember rightly, dished up in that somewhat decep- 
tive manner in vogue at the time, in which the loss 
was presented in the pictorial analogy of pillars of 
piled coins, &e. Such pseudo-economics had, happily, 
a short life. Administrational efficiency is to-day— 
if it was not then— alert to any leakage from the com- 
mon coffers and eager to face a critical public with as 
clean a bill of health as is securable in the matter of 
monetary loss. 

It is more than unfortunate, however, that while 
the guardians of the public purse are cautious in one 
respect, they are inconceivably rash in another direc- 
tion, and revel in an orgy of “ waste”’ that can but 
be regarded as a national calamity. We refer to the 
criminal waste of brain power and intellectual effort ; 
national assets, we venture to think, more precious 
than import duties and revenue returns. Administra- 
tional incompetence adequately supported by a 
mawkish sentimentalism has no compunction in 
robbing Paul, so be it that Peter is paid. It is pitiful 
in regarding the ‘ progress’’—-we use the word 
advisedly—of technical education—and more especi- 
ally of the teaching of engineering—to observe the 
wav in which the wealth of the Pauline treasure 
chests is being drained. We are concerned here only 
with the education of the engineer, though unhappily 
the evil boasts a still broader basis of operation. 
The categorie statement of the case with regard to the 
engineering student is simple—and sorrowful. In 
the vast majority of cases he has to spend the first 
four years of his professional career in unlearning— 
or at least forgetting—-what he has taken the last six 
years of his pupilage to learn. This is a melancholy 
fact that the engineering profession—substantially 
as such——admit in a greater or in a less degree. If we 
simply say that modern conditions necessitate a man 
acquainting himself with matter that can be of no 
use to him at a later date, we may perhaps hardly 
meet with contradiction, even in those quarters where 
the present régime finds its most firm support. Even 
on so amiable an indictment it is a state of affairs 
eminently inauspicious. It is not unexpected. 

As an outcome of the rapid advance made in scien- 
tifie enterprise during the last half century it is per- 
haps concomitant with the evolutionary process. 
The demand for men of a “scientific education ”’ 
started a supply that has in recent years grown out 
of all proportion to the greatly increased demand of 
the present day. The examination system was vir- 
tually initiated as a means—if rather a crude one— 





of selecting certain elect spirits capable of carrying | 


out certain stipulated tasks. To-day it is becoming 
a means, and a very inefficient and ineffectual means, 
of controlling an inflated supply to meet a far smaller 
demand. The system that was originated to secure 
a few elect for selected posts has degenerated into a 
machine to keep the vast unelect out of any job what- 
ever. That such is its present purpose is almost 
universally admitted, even among its most earnest 
adherents. The extension of the examination curri- 
culum is daily exonerated from the public rostrums, 
solely on the ground of meeting the increasing supply, 
and—what is more to be deplored—of combating the 
increasing skill exhibited in the gentle and lucrative 
art of “‘cramming.”’ ‘To lay the blame of this impasse 
upon the shoulders of the university protagonists is 
not only illogical, it is worse, it is unjust. The finding 
of a scapegoat is always an unsavoury task ; we shall 
not attempt it. In the meantime the present 
examination system is condemned in the eyes of 
all reasonable men. The equivocal rejoinder “‘ that 
all systems ever promulgated have been condemned 
in the eyes of all reasonable men” is a quibble as 
clever as it is unconvincing. The system still plays 
the part of the ‘ Old Man of the Sea ” to educational 
efiiciency. It is swiftly becoming the ‘one good 
custom” that is corrupting the world. The waste 
of brain power already referred to is the unhappy 
outcome of this ‘tone good custom.” 

It does not seem to have been very clearly recognised 
among ‘educationalists’? that the average man’s 
mental capacity is strictly limited. The corollary is in- 
evitable. To teach aman what is less useful is, in most 
Instances, to prevent him from learning what is more 
useful. Perhaps it is hardly necessary to reiterate 
that all inductive science is wholly utilitarian in aim, 
a hedonistic empiricist is not only discreditable, but 
disreputable. It is an open secret to all that the stan- 
dard of ‘‘ theoretical *—we use the word only in its 
derived sense—knowledge attained by, say, the first- 
class men of the Cambridge Mechanical Science Tripos 
compared to the standard required—not to mention the 
stipend afforded—by posts subsequently obtained, is 
‘aughably and lamentably disproportionate. The 
somewhat esoteric heresy that the more strenuously 
the great ruck of science students are trained the more 
likely is creative genius to be engendered is a childish 
fatuity that is, unhappily, blurted forth from more than 





one fane of eminence. Such a procedure for the con- 
summation of original advance is the most unecono- 
mical and inane method of “ tickling ’’ for talent that 
the mind of man could devise, a precedent, indeed, 
more likely to produce—to use a literary analogy— 
an Occleve, or a dozen Occleves, than a Chaucer. The 
failure to perceive the dilemma in which the present 
educational system—or lack of system—is placing 
the nation, cannot be too rigorously censured. It 
has been said ‘“ that a little knowledge is dangerous ; ”’ 
that much knowledge is much more so is a corollary 
very pertinent to the present state of technical educa- 
tion. During the embryonic stages of scientific 
enterprise the securing of an intellectual askesis was 
no doubt salutary. Such a stage has long since past, 
and a mental acuteness that was once a virtue is now 
a vice. The determinate factor of this change is the 
‘* standardisation ’’ of matters and methods of com- 
mon practice. It is no longer necessary—indeed, it 
is no longer even desirable—for the average practi- 
tioner to possess that standard of ‘theoretical ”’ 
erudition insisted upon by the ingenious and in- 
genuous systems of modern technical institu- 
tions. To take a particular example, the proof of 
Clapeyron’s equation is hardly essential to one engaged 
in manufacturing steam pumps in Birmingham, nor 
is a physical interpretation of the higher values of ““P”’ 
given by the general solution of Euler’s Formula of 
overwhelming pertinence to railway enterprise in 
Equador. Yet both the examples quoted are of the 
common “‘ examination text-book ” standard. 

Not only is the ‘intellectual askesis”’ no longer 
needed in orthodox practice, but it tends to produce 
a type of man altogether unfitted for the work that 
has to be done. A barber cutting butter with a 
razor is, as a means of handling butter, very inefficient. 
It is not only bad for the razor, it is bad for the butter, 
and a butterman with a fish slice would win in 
a canter. : 

A severe intellectual training is still essential for 
those who have primarily to direct the flow at the 
fountain head of scientific endeavour; for those, 
that is, who have to standardise and to formulate for 
the large body of workers who have neither the time 
nor the temper to do the one or the other. The outworn 
shibboleth that a man must wholly understand the 
‘theory ” of his practice before he can efficiently 
perform the same is—to use a phrase .mployed by 
modern criticism in another direction—a ‘‘ pathetic 
fallacy.” We have no fault to find with the eminent 
scientist who spent his life in ascertaining the number 
of muscles in the leg of a caterpillar. But another 
philosopher devoting another lifetime to the same 
purpose would be eminently culpable ; ten professors 
devoting ten lifetimes to such a purpose eminently 
criminal ; and a virtuoso, announcing such knowledge 
essential to the successful rearing of silkworms, would 
merit the sev.rest persecution that an indignant 
public could inflict. 

In the meantime, “‘ waste ”’ is on the increase. The 
examiner grows more captious and the ‘ crammer ”’ 
more skilful, and between these upper and nether 
millstones the student of technology has originality 
and usefulness scientifically ground out of him. Even 
at ‘‘ The Council of Ten” a dissentient voice is now 
and then heard, and not so long ago an eminent 
professor of this country, in a letter to The Times, 
spoke of “‘the mental and moral degradation of a 
London B.Sc. degree.” 

While the mass of students have to acquaint them- 
selves with matter nine-tenths of which is of any use 
to little more than one-hundredth of their number, 
the waste of mental effort proceeds unchecked. The 
remedy lies in the direction of standardisation of 
common practice and the organising of individual 
output. With a greater flexibility of labour exchange 
between the ‘“‘ specialist ’’ and the ‘ general prac- 
titioner *’ it would no doubt be possible for the latter 
to dispense with erudition that is not only useless but 
harmful in “ the dog in the manger ’’ manner. The 
majority would then be free of an incubus that is 
uneconomical because it is unnecessary, though it can 
perhaps hardly be expected that those who exist by 
the teaching of the same should look with approval 
upon such an emancipation. 

To accomplish so radical a change in educational 
economics the ‘ old order ”’ will have to change and 
yield ‘‘ place to new.” What that new order is to be 
has yet to be determined. An “‘ excoriated ”’ examin- 
ation in what are called “ first principles ’’—an exam- 
ination of such a kind, for instance, as the Cambridge 
‘* Specials ’"—would be essentially a sine qua non. 
Were this the only competitive barrier the supply 
would wholly swamp the demand. Further selective 
‘* operation ’”? must be carried out on the one basis— 
and on the one basis only—of fitness for the work to be 
undertaken. Examination on such a basis is exceed- 
ingly perilous, for it is difficult to question a candidate 
with any fairness on matters that do not lend them- 
selves readily to formulation. Two doors are open 
to the reformer: that of ‘‘ oral examination” and 
that of the ‘ original thesis.””. We do not wish to 
underrate the difficulties of these courses ; the prob- 
able unfairness of the one, the possible infeasibility 
of the other. But we cannot too vigorously condemn 
the abuses that are the direct outcome of the “ old 
order.”” The present examination system will have 
to join that sepulchral gathering of such other of our 
national institutions as have out-stayed their wel- 
come, It will not lack company; a reflection that 


| the character of a chain. 





may or may not bring consolation to its chief 
mourners amidst the general and heartfelt rejoicings 
at its decease. 








THE STRENGTH OF SHIPS. 
, No. I. 

THERE has lately appeared in Germany* a book of 
first importance to shipbuilders. It is entitled 
“* Festigkeit der Schiffe ’’ (the Strength of Ships), and 
it has been written by Marine-Schiffbaumeister Felix 
Pietzker. It is based on official information. We 
do not propose to review it in the ordinary way, but 
we believe the following notes upon its contents will 
be found valuable to British shipbuilders, of whom 
some, no doubt, will desire to pursue inquiries further. 

In the preface to the work the author disclaims 
the idea of writing a complete treatise on the strength 
of vessels, his intention being rather to deal with 
recent advances in the application of scientific 
methods to shipbuilding practice and to bring the 
subject as far as possible up to date. Coming, as it 
does, from a Government office, with unsurpassed 
opportunities of gathering information and drawing 
practical inference from it for further use on a 
large scale, the book is one of high importance. 

Attention is called to the circumstance that one of 
the salient characteristics of a ship, that of being 
largely made up of thin sheets of plating, is not met 
with in other structures in anything like the same 
degree. Partly for this reason and partly on account 
of the difficulty of determining the wave and other 
forces acting to produce stresses on the material, the 
ordinary mechanical methods of treatment have to 
be further supplemented, and to some extent a new 
branch of science has to be created. 

An important new departure is the restriction of 
the so-called Hook law of proportionality between 
stress and elongation of steel material, which below 
the yield-point of the latter proved fairly correct. 
Lightness of structure being so all-important in ship- 
building, the author shows that the yield-point is 
overstepped much more often than is generally 
realised, the stresses in certain parts wandering into 
the unexplored regions beyond. This being accom- 
panied by permanent elongation of the material, it 
must not go so far as to lead to fracture, and the elonga- 
tion must not be of a nature to be detrimental to the 
general structure. 

For the calculation of the stresses above the yield- 
point, the ordinary formule have, for want of better, 
to be applied, although they afford only relative 
measurements. In support of this it is shown that 
parts of the outside plating and double bottom 
structure of certain war vessels withstand stresses 
that are apparently 50 per cent. greater than the 
breaking stresses of the material. In explanation 
of this phenomenon the case is instanced of a bar 
firmly held at the ends like a beam and loaded beyond 
the yield-point. It is usual to assume that it wil! 
break at one of the critical points just within the 
grips. What happens is that the upper fibres yield 
slightly at these points and that the elongated bar 
hangs in a bight as if hinged instead of gripped at the 
ends. The critical point shifts to the middle, where 
the moment of resistance of the section and the effect 
of the end suspension act together. The elongation 
at the ends will probably not be much greater than 
that attaching to the yield-point, and no great flow 
of the material at the centre is needed to give the bar 
Where a moderate perma- 
nent set is admissible, certain structural parts that 
can be looked on as really firmly gripped at the ends 
may be loaded to considerably more than the breaking 
load given by the ordinary formula. The case of 
bulkhead stiffeners is instanced, in which stresses by 
formula ranging up to about 17 tons per square inch 
are commonly reckoned with, the resulting permanent 
set not being considerable in amount. 

In the case of a ship in dock, the flat plate keel 
bears over its full breadth on the blocks. The very 
heavy pressure would theoretically bend up the plate 
on each side of the centre girder and break it. What 
really happens is that a slight bending up of the plate 
at each side alters the distribution of the stress, so 
that it is for the most part massed under the centre 
girder, and the yielding plate at each side is at once 
relieved. 

As in merchantmen. so also in naval vessels, the stiff- 
eners of bulkheads are expected to be stressed beyond 
the yield-point, and as every compartment of a war 
vessel is tested, opportunity is given for demon- 
strating that they are neither too weak nor too strong 
for their work. The German Admiralty designers 
have calculated the strength of the feet of the stiff- 
eners of a number of these bulkheads, and have by 
ordinary methods obtained stresses of something like 
45 tons per square inch in the plating where it was 
flanged to the deck or platform. The explanation 
given for this very high resisting power of the material 
is that here also the flanged corner begins to rise just 
after the yield-point is passed, so that new conditions 
of stress set in. When the feet of the stiffeners were 
attached to the deck by short lugs, the latter were 
found to behave much in the same way as the flanges, 
and the rivets yielded and allowed them to slip. 

Beams are often treated as firmly fixed at their ends, 
or as merely supported at these, according as they are 





* Messrs, Ernst Siegfried Mittler und Sohn, Kochatrasse, 68:71, 
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prov ided with knee plates or riveted to vertical frames. 
Herr Pietzker shows that it is, in the first place, 
necessary to inquire whether the frames themselves 
can yield. Whether this be so or not, the case will 
always lie between those of firm fixture and mere 
support, and judgment will have to be exercised in 
determining to which of these it more nearly approxi- 
mates. Similar to the attachment of the beam to a 
frame is that of a bulkhead stiffener to the tank top 
of a vessel. Calculation here shows that, except in 
way of a longitudinal or similar strengthening, the 
resistance of the tank top to being bent up is so small 
as apparently to be negligible altogether. 

With regard to the feet of the bulkhead. stif- 
feners themselves, the author shows that, a 
strony foundation assumed, some of the ordinary 
attachments can be considered as firm when the pres- 
sure comes from the stiffened side and some when it 
comes from the plain side, while in others again free 
support more nearly or quite meets the case; the 
strong foundation, however, is in nearly every case 
wanting. In a series of bulkhead tests carefully 


conducted in a war vessel the deflections calculated | 
| that is regarded as a chord of a girder must be treated 


on the above assumptions agreed very well with those 
actually observed. Although the knee attachments 
of merchant vessels differ considerably from those 
here in question, the principles enunciated may in 
general be applied to them also. 

After a clearly expressed exposition of the theory 


of shearing stress the author deals with its applica- | 
The battleships of the ‘ Deutsch- | 
land ” class have a central passaye under the armoured | 
deck supported by a row of pillars from the middle | 


tion to vessels. 


keel construction below. A centre line bulkhead or a 
system of diagonal bracing would have connected 
these members together into one deep girder. As it 
is they, form two separate girders, each acting on a 
smal] scale on its own aecount. 
pressure. bottom plates with doublings must be looked 


on, not as single thick plates, but as pairs of thin ones, | 


the widely-spaced rivets with which they are tacked 


together not being strong and rigid enough to transmit | 


the shearing stresses. 

In the case of pairs of deep horizontal girders one 
on each side of a bulkhead, single riveting at the bulk- 
head is likewise insufficient for these stresses. Four 
angles or an equivalent construction at the bulkhead, 
giving two rows of riveting, should here be provided. 

The web of a girder is credited with more import- 
ance than has usually been attached to it. 
are to be avoided. 


latter. Inasmuch as the cross-breaking curve of a 


continuously loaded girder takes the form shown in 
Fig. 1, holes at half height between the chords may be 


Mm. 





| 


Fig. 1 


arranged at the half length where the shearing 
stresses = 0, but should be avoided towards the ends, 
and when unavoidable should be compensated The 
compensation recommended is one that will force 
the material round about the hole to move in the 
manner that it would have done in the absence of the 


latter. Longitudinal bands or doublings at the sides of | 


the hole extending for a considerable distance 
beyond it and similar transverse bands at the 
ends stretching right across the web, as in Fig. 2, are 


- 











«ii 


Fig. 2 


considered to effect this purpose most suitably. 
Attention is drawn to the importance of corner 
strengthenings, and when side doublings are fitted it 
Is recommended that they extend inwards at the ends 
of the hole so as to serve this purpose. When a web, 
instead of being perforated by holes, is provided with 
tablings or strengthened zones, these must be tapered 
off by bands or similar appliances as in the case of 
discontinuity shown in Fig. 2. 

The crumpling of plate *webs under compressive 
stress and counter stress that run parallel but not 
directly opposite to one another is a subject that has 
heen somewhat neglected. Referring to treatises 
on the subject by Lilly in England and by Stieghorst 
in Germany, the author considers that a thickness of 
from forty to fifty times the breadth of the plate web 
should not be exceeded if crumpling is to be avoided 
or the ordinary beam formule is to be applied to the 


structure of which it forms part. Stiffeners applied 
to the plate at distances corresponding with this 
suffice to keep it up to its work. That they further 
strengthen the structure in the manner of struts of a 
lattice girder is denied by Stieghorst. The stiffeners 
are found most advantageous when set diagonally ; 
in the transverse direction they are fairly efficient, 
while in the longitudinal direction they are less so. 
They must be well secured at their ends. 

The chords of a girder under flexure being forced by 
the web to follow its own compressions and elonga- 





tions, the parts of them that are most affected thereby 
are those in immediate contact with it. The author 
| points out that the fibres of the chords partake less 
of these compressions and elongations the greater 
| their distance from the web, until points are reached 


| where they cease to participate in the longitudinal 


| movements at all. The part of the breadth of a chord 


| that is considered to be effective in resisting bending 


| is given as about forty times the thickness, an Ameri- 
can proposal to reckon three times the flange of the con- 


| necting angle or bent plate as effective not being con- 


Holes in it | 
When these occur near one of the | 
chords, the lost section should be restored as in the | 


sidered to meet the case. Hatchwaysin a steel deck 


in the manner above given for holes in webs. A 























Fig4. 


In resisting water | 


strengthening of the corners by longitudinal and 
transverse bands in the manner above referred to is 
recommended here also. 

Jogglings, angle connections, and bends in members 
subject to tensile stresses are declared to be inferior 
practice, and particular attention to the stresses on 
rivets that have to transmit such stresses is shown to 
be necessary, especially where the strength of chords 
is to be locally succoured by doublings extending 
over a part only of their length. 

The behaviour of unsymmetrical sections such as 
channel! and bulb bars was illustrated some years ago 
by Meldahl and more recently by Stieghorst. An 
unsymmetrical section will, when loaded, bend side- 
ways as well as downwards. as shown in Fig. 3, 
because the material in the toe of the flange declines 
to follow the motions of that adjacent to the web. 

Laterally the two flanges of a channel bar bend in 
opposite directions, those of a Z-bar in the same 
direction, as in Fig. 4. In the case of freely supported 
| beams without top plates the loss of strength due to 
this cause was found to be very considerable. Beams 
that support steel decks and are efficiently attached 
to strong frames at their ends are credited with losses 
amounting to perhaps 10 per cent., but it is added that 
further experiment is desirable and the fitting of 
reversed angles to the lower edges of such beams is 
recommended. 





A NEW FLOATING BRIDGE FOR CALCUTTA. 

TuE pontoon bridge which now floats upon the 
Hoogly and connects Calcutta with Howrah was 
completed in 1874, and the time has come when it 
must be replaced by a new structure. The old bridge 
has been a success, and to repeat the design would be 
possible, but the progress of engineering and of the 
Port of Calcutta make it desirable that something 
better and larger should be provided Hence com- 
petitive tenders have been asked for by the Calcutta 
| Port Trust, and are even now under consideration. 
| Amongst those competing are Head, Wrightson and 
| Co., Limited, of Stockton-on-Tees, who have entered 
| the two extremely interesting designs which we pro- 
| Pose now to illustrate and describe. Before doing 
;so it is necessary to recall the local conditions, as 
| otherwise the reasons which have influenced the 
designs will not be clear. 

Caleutta is founded on mud; the banks of the 
Hoogly are mud, and the bottom is silt so loose that 
wrecked and sunken vessels have been buried in it 
in a single tide. On the banks foundations of sorts 
may be found, but in the river bed there is nothing 
on which to build were building permissible. It is not 
possible to have any obstruction in the swiftly running 
ebb and flow, the latter often accompanied by a 
bore, causing violent and profound scouring of the 
bottom. Piers, therefore, in the stream cannot be 
tolerated, and since a single span is out of the ques- 
tion, there is no alternative but a moving bridge 
of the transporter type or a floating bridge. The 
former, in view of the fact that a double tramway 
track has to be carried, offers serious disadvantages, 
and the latter practically holds the field. That the 
bridge must be of the floating description is therefore 
settled. It must, moreover, leave when desired a 
clear opening over 200ft. wide for the passage of 
shipping. In the present bridge an opening of that 
width is effected by removing two central pontoons, 





! 








but a better method is expected in the new bridge, 
and in the two designs we are dealing with, two swing 
spans are provided. But the intricacies of the pro- 
blem are not yet ended. The maximum rise and fall 
of the river is no less than 20ft., and it will be seen 
that the obstacles this presents to a floating bridge 
with an opening span are by no means small. More- 
cver, since tramways have to be carried across the 
difficulties are increased. In addition to all this, 
we must remember that the range of temperature 
is very great, and to design a bridge over 1500ft. 
long with a joint in the middle which will at all times 
keep close to permit of the passage of the tramcars 
is no easy matter. 

The solutions offered by Head, Wrightson and Co., 
Limited, are very interesting. Two designs have been 
submitted, the first for a pure floating bridge and the 
second for an anchored floating bridge. The latter 
has superiorities over the former which greatly com- 
mend it, and we believe it is preferred by its designers. 
Elevations and plans of the two schemes are shown 
upon page 668. The differences will at once be 
observed. The shore spans of both bridges are 
carried on floating steel cylinders, but in the one case 
these rest on the surface of the river, whilst in the 
other they are kept permanently submerged by anchors 
in the river bed. This system is the invention of 
Mr. F. Forssell, and Head, Wrightson and Co., 
Limited, hold the patent rights in it for the 
whole empire. In the first case, then, the bridge 
must rise and fall with the tide, whilst in the second, 
as the pontoons are always submerged, even at 
lowest water, the level of the bridge is constant. 
This is a very great advantage where a tramway has 
to be carried, as it saves the variable inclination of 
the road. Indeed, since the buoyancy of the pontoons 
is so proportioned as to be greater than the maximum 
load, dead and live, that can be put upon the bridge, 
the bridge is as permanent in its level as a fixed bridge 
would be. Ali that a load does is to relieve some of 
the tension on the anchor rods, but it can never 
reduce that tension to zero, never force the pontoon 
an inch, nor a fraction of an inch, deeper in the water. 

Having now discussed the general nature of the 
proposed bridges, let us consider some of the details 
which are illustrated in two Supplements. First, 
with regard to the floating steel cylinders or pontoons. 
In both cases these are 16 in number and about 220ft. 
long by about 15ft. 6in. diameter. They consist of 
shells reinforced by intermediate frames and internal 
vertical girders, and are of such stiffness that they 
transmit the weight of the bridge, which is concen- 
trated at their centres, over their whole length. 
In each pontoon there are five water-tight bulkheads, 
and any two of the six compartments thus formed 
may be flooded without reducing the buoyancy 
to a point where it will not support the full dead 
and live load of the bridge, whilst in emergency 
one whole pontoon may be removed, for, even then 
the bridge would still carry its full dead load and a 
live load of 60 Ib. per square foot over the whole area. 
Through the bulkheads there are manholes, to which 
access is gained in the case of the floating pontoons 
by an opening in the crown and in the case of the sub- 
merged pontoons by a trunk rising vertically from one 
of the central compartments to well above water level. 
Each compartment is provided with an air inlet and 
a water outlet pipe, so that water may be expelled 
from it by compressed air provided by a compressor 
mounted on the main stage. 

In both cases these pontoons are anchored in posi- 
tion by inclined chains extended about 400ft. up and 
down stream and anchored in the bed by steel cylin- 
ders filled with concrete and sunk well below the mud. 
These chains prevent the endways movement of the 
pontoons as the river ebbs and flows. The tops of 
the floating pontoons are about 2ft. above water 
when the bridge is fully loaded. In the other case 
(that is in the submerged pontoons) they are 2ft. 
below river level at lowest water, being held down by 
4in. vertical anchor rods with adjusting screws 
attached to steel cylinders loaded and sunk through 
the mud. The buoyancy of the pontoons when sunk 
is, as already explained, always more than suffi- 
cient to support the greatest dead and live load 
specified. 

It is, of course, desirable that the pontoons should 
be readily removable, for they are liable to damage 
by shipping, and must in the course of years require 
renewal or repair. In the surface type removal is 
very simple, it being only necessary to flood a pontoon 
sufficiently to sink the top of the trunk below the 
stools on the girder above, when it can be drawn out 
endways. By an obvious reversal of the process it 
can be replaced. In the submerged type the process 
is very little more complicated. It will be seen from 
the drawing that the pontoons are placed between 
upper and lower stirrups. To remove one it is flooded 
till it rests on the lower stirrup. The upper stirrup 
is then lifted out of the way by machinery provided 
for the purpose. The water is then blown out of the 
pontoon, and as each section of the trunk rises above 
water it is unbolted and removed. When this is done, 
the pontoon can be hauled out up or down stream. 
We may now leave the pontoons by remarking that 
the obstruction they offer is in the surface design at 
a maximum about 7 per cent. of the cross-section of 
the river, and the submerged type about 10 per cent. 

The most interesting feature of the superstructure 
is, of course, the opening span. In both designs it 
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js practically the same, namely, two swing spans, each 
g20it. long over all, carried on a live roller ring and 
operated by electrical machinery. The three main 
virders of these spans are each in two parts, one fixed, 
the other hinged, at the floor level, so that the other end 
may be lifted clear preparatory to swinging, or that 
either may be “trimmed” to adjust to the right height, 
as, for example, in the event of a pontoon being 
removed. The top boom of the hinged portion is 
attached to the top boom of the fixed portion by links, 
as shown in the drawings. ‘These links are fast at one 
end on the movable portion, but at the other are 
attached to balance weights, which, in turn, are con- 
nected through levers to the fixed part. These levers 
form a parallel motion ensuring the vertical rise and 
fall of the balance weight. The upper of the two 
levers is a bell crank, one arm of which is attached 
to the movable portion and the other to the balance 
weight. The maximum movement of the weight is 
2ft. 6in., corresponding to a rise of 7ft. at the toe of 
the swing span, which is only necessary when preparing 
to swing. The balance weight and the overhang of 
the fixed span are so proportioned that the centre of 
gravity falls through the centre of the pivot, and, 
even with the maximum load on the extremity of the 
span, still falls within the diameter of the roller path. 
By this means the balance weight required to coun- 
teract the excess weight of the long end of the 


swing span is utilised to diminish the power 
required to raise the hinged part of the span. 


When the bridge is closed, a fulcrum is provided 
for the swing spans to relieve the roller paths. It 
consists of a chocking jack situated immediately 
in front of the roller path and common to the three 
main girders of each span, and resting on the exten- 
sion piece of each approach span. The tail ends of 
the swing spans are, at the same time, supported on 
fixed cast iron supports. The end of each swing 
span is fitted with an expansion joint of ingenious 
design, which ensures that there shall be no gap in 
the roadway of the bridge under any circumstances. 

This joint, which is an important detail of the design, 
is shown by the drawings on page 670. It has, it 
will be understood, not only to look after the expan- 
sion and contraction of the bridge due to the great 
range of temperature experienced, but also to pre- 
vent any gap in the continuity of the floor occurring 
due to sideways movement occasioned by high winds, 
tides, &c. It consists of two horizontal leaves, one for 
each swing span, moving radially about hinge pins 
situated at opposite sides of the bridge. These leaves, 
it willbe seen from the drawing, are tapered, and the 
hinge in each case passes through the narrow end, whilst 
the broad end of each is attached by a hook to the 
narrow end of the other. The two leaves are in close 
contact throughout their length. It will be under- 
stood, after a few moments’ consideration, that if 
the two spans contract so as to draw the hinges further 
apart, the two leaves will slide upon each other 
endways, but cannot part company. When expan- 
sion occurs sliding takes place in the opposite direc- 
tion, but the two leaves still remain in close contact. 

Each leaf consists of a built-up box girder running 
the full width of the bridge and having riveted to its 
upper face a lin. steel chequer plate, which is free to 
slide over the roadway of the bridge, which at this 
place is reinforced with a jin. steel plate sunk level 
with the surface and providing a continuous bearing 
and support for the chequer plate, whilst an inter- 
inediate girder placed between the box girder and 
the outer edge of the roadway supports the chequer 
plate there and enables it to take the full wheel load 
of 12 tons. This intermediate girder is free to move, 
within limits, in the direction of the length of the 
bridge, and is supported throughout its length by 
sliding cantilevers operated by hand through rack 
and pinions, which rest upon and are supported by 
the end cross girders of the swing span. ‘The sliding 
cantilevers are hinged at their outer ends to their 
respective leaves, whilst their inner ends are guided 
by suitable slides attached to the main roadway 
joists. The hooks that connect the two leaves 
together are attached to the span, which is raised pre- 
paratory to swinging, and are lifted out with it; as 
it returns to place when the bridge is again closed 
the hooks drop into their holes automatically. 

This arrangement accounts completely for the 
bridge floor and roadway, but it will be noted that it 
does not provide for the tramway rails. How this 
is done must now be explained. Broadly, the plan 
is to make a short piece of rail of chain form near 
cach hinged leaf, one end being made fast to a casting 
of rail form, which spans the space between the 
box girder, the intermediate girder, and the end of 
the roadway, and is hinged to the leaf, whilst the other 
end passes over a roller and carries a weight heavy 
enough to resist the greatest thrust on the rails. 
The chain rail is made of hard steel links shaped to 
the form of the tread of the tramway rails, and is 
buried flush with the roadway and protected from 
the intrusion of dirt and grit. On each side a tele- 
scopic gate is provided in the parapet. 

When the bridge is closed the end of the swing 
span, which lifts preparatory to swinging, rests on 
an extension of the other span, and the two are 
locked together. It will be remembered that each 
swing span has three girders. In one span to the end 
of each girder a cast steel male wedge is bolted, whilst 
to the other a corresponding female wedge is attached. 
When the male part is lowered into the female, the 





two spans are brought into correct alignment, the 
rails being, of course, aligned at the same time. 
From the bottom of each male wedge there depends 
a large tee-headed bolt, which, as the span descends, 
passes through a slot in the bottom of the female 
wedge. The bolts are then rotated through 45 deg. 
by an electric motor, thus securely locking the two 
ends together, but leaving them free to move by 
expansion and contraction. The male wedges are 
also so rounded as to allow of any lack of horizontality 
of the bridge. 

A few words must now be said, in conclusion, 
about the machinery for operating the bridge. It 
is practically the same for both designs, and is 
electrical throughout. For turning, two pinions 
coupled by equalising gear drive pin racks in the 
upper roller path, whilst for lifting, three powerful 
screw jacks operating on the bell-crank levers de- 
scribed above are employed. They also are driven 
by motors. The chocks are lifted in a somewhat 
similar manner by screws. The whole electric 
machinery includes two turning motors of 100 horse- 
power each, two jacking motors of 40 horse-power 
each, two lifting motors of the same power, and one 
locking motor of 3 horse-power. There are, moreover, 
included in the design electrically driven air com- 
pressors of sufficient capacity to blow 20,000 gallons 
of water per hour out of the pontoons, and various 
electrical indicators. 

We have not dealt with the fixed spans of the 
bridges, as they present no exceptional features, 
and the drawings say all that is necessary to say 
about them; but we may direct attention to the 
curious ‘‘ pan-handle ” formation at the ends which 
support the lower roller paths for the swing spans. 

It will be noticed that in the submerged pontoon 
design. the holding power of the anchor rods does 
not depend upon the resistance of the bottom, but 
upon dead weight in the anchorage cylinder. If, 
after experiment, it should be found that the river 
bottom would justify the employment of screw 
blades for anchors a considerable saving in the cost 
of the foundation would be effected. 

It will be admitted by anyone who takes the trouble 
to examine these designs that Head, Wrightson and 
Co., Limited, have tackled a very difficult problem 
in a very clever way, and that the submerged pontoon 
bridge presents features of exceptional interest. 








INCORPORATED MUNICIPAL ELECTRICAL 
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On Wednesday, June 19th, the party of 250 journeyed 
to Leeds, where the meeting was held in the Town Hall. 
The first paper was one by Mr. S. L. Pearce, chief elec- 
trical engineer to the Manchester Corporation, upon 
‘“The Limitation of Rate Relief from Trading Profits.” 
The object of the paper was to emphasise the need which 
exists for a definite pronouncement from Parliament 
as to the extent to which local authorities should be allowed 
to relieve the rates from the profits of their trading depart- 
ments, and he succeeded in bringing new opinions to bear 
upon a very controversial and much discussed subject. 
There are two schools of thought on this question. There 
are those—and they are in the ascendant—who claim 
that all the profits from electricity and other municipal 
trading undertakings should be retained by the undertak- 
ing, in order to allow of reduction of prices te consumers 
and to build up substantial reserve funds. There are, 
on the other hand, a few in the Association who regard 
the ratepayers as compulsory shareholders in the under- 
taking liable to meet the losses, and therefore entitled to 
the profits after proper financial provision has been made 
for the undertaking. With regard to the second argu- 
ment, Mr. Pearce holds the view that the risks to the rate- 
payers from well-established undertakings are very slight, 
but he thinks some return should be made to the rate- 
payers nevertheless. He adopts the view that the rate- 
payers are in the position of underwriters to the 
undertaking, and that as local authorities undoubtedly 
raise money more cheaply than companies do, he asks 
the question whether there is any valid reason why the 
extent of advantage measured by credit should not be 
accepted as the full measure of rate relief. In other 
words, the balance of advantage in favour of a local 
authority raising money as compared with companies 
is about 1} per cent., and he puts forward the argument 
that after charging an undertaking with (1) production, 
distribution and management costs ; (2) debt redemption 
charges, supplementing these where necessary to make 
them equivalent to true depreciation ; and (3) interest 
charges, a sum equal to 1} per cent. on the mortgage 
debt of the undertaking, should be paid over to the rate- 
payers, and any balance retained in the undertaking. 
Mr. Pearce endorses the suggestion made in various 
quarters that the matter is worthy of consideration at 
the hands of a Royal Commission, and alternatively 
suggests that the Government should refer it to the 
special committee now deliberating upon the relation 
and incidence of Imperial and local taxation. The 
matter is also regarded as of sufficient importance to 
urge the Municipal Electrical Association and the Institu- 
tion of Electrical Engineers to co-operate in dealing with 
it. 

As was anticipated, the bulk of the speakers in the 
discussion—and they were practically all Councillors— 
advocated the policy of treating trading concerns as, so 
to speak, water-tight compartments having no relation 
whatever with the general body of ratepayers. Whilst 
agreeing with the general principles laid down in the 
paper, in so far as these were not in favour of handing 
over just so much of the profits as the Council decided, 
these speakers, nevertheless, disagreed with the proposed 
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method of dealing with the question. They would give 
nothing. Representatives from Sundertand, Glasgow, 
Edinburgh and Stoke-on-Trent were united on this point, 
and seemed to express the feeling of the meeting. Notable 
exceptions were representatives from Liverpool and 
Brighton, the statement that the Liverpool electricity 
undertaking: has paid some £200,000 to relief of rates 
being met with loud cries of ‘“‘Shame.” Mr. Pearce’s 
suggestion that the question of how much should be 
handed over to rates ought to be settled by Parliament 
was met with some ridicule from Alderman Bruce, of 
Sunderland, who was most emphatic that Parliament 
should not be consulted on local affairs, and that local 
authorities should have an absolutely free hand to do as 
they pleased. Undoubtedly, with very few exceptions, 
municipal electric supply committees favour retaining 
all profits for the benefit of consumers and the undertaking 
generally. 

The second paper on Wednesday morning was by 
Mr. C. M. Shaw, chief electrical engineer at Worcester, 
who stepped in at the last moment—owing to the illness 
of Mr. R. A. Chattock, of Birmingham—and dealt with 
the subject of organisation in electrical undertakings. 
The first essential laid down was that, subject to the Elec- 
tricity Committee, full responsibility in conducting the 
undertaking, both commercially and otherwise, must 
be placed in the hands of the chief engineer. The author 
then went in detail through the various departments of 
an electricity undertaking, and gave a genealogical tree 
of the various administrative heads. Some objection 
was taken to this on the ground that there were no less 
than ninety-nine members of this proposed staff, and it 
was jocularly suggested that perhaps Mr. Shaw had in 
mind one of those national power stations mentioned in 
the Presidential Address. Mr. Shaw, however, had a 
perfectly sound answer to this criticism. He had drafted 
out the various classes of work that must be carried out in 
any undertaking, and whether or not several classes could 
be carried out by one man was a matter for the size of 
the undertaking and local circumstances. There was 
little criticism of the general organisation proposed, 
which, of course, goes into too great detail to be given 
here. Mention may be made, however, of the introduction 
of an individual called a “‘ load despatcher.’’ The idea of 
this post is borrowed from America and is, in Mr. Shaws 
opinion, a step in advance of our haphazard methods 
here. This gentleman has the duty of seeing that an 
adequate supply of electricity is maintained. The station 
staff is thus entirely relieved of all duties beyond current 
generation, whilst the outside staff must confer with this 
“load despatcher”’ before carrying out any work on 
the feeder or distributing systems which entails inter- 
fering with the supply. This official makes the necessary 
arrangements between the various departments, and 
causes the requisite notices of intention to suspend supply 
to be served upon consumers. All complaints of defective 
supply go to him, and he also has transmitted to him 
weather reports which assist him to warn the station staff 
of possible increased demands due to fogs, &c. The 
paper also urges the fostering of a better feeling between 
local authorities and electrical contractors. It was 
pointed out that in America the large supply companies, 
although they run wiring departments, seem to work in 
harmony with the contractors, probably for the reason 
that these wiring departments are only retained for the 
purpose of changing over large power schemes and other 
work requiring considerable technical knowledge ; also 
such work that the contractor neglects, viz., the smallest 
consumer and maintenance work. The companies, 
however, push the sale of current-consuming apparatus 
to the utmost extent. 

Middlesbrough was visited on Thursday, June 20th, 
and the whole morning was devoted to an interesting 
discussion on pressure regulation, which was opened by 
Mr. S. J. Watson, chief electrical engineer at Bury, Lanca- 
shire. This was confined to separate automatic regulators 
as distinct from any automatic regulation which may be 
incorporated in the design of generating machinery in 
the way of compound winding. Automatic regulators 
have been designed principally with the object of main- 
taining a constant pressure on the bus-bars at the 
generating station or sub-station, or even to produce a 
compounding effect, so that the bus-bar pressure may 
be automatically varied to suit the load. They may 
also be used to maintain a constant speed on direct- 
current motors, which have to deal with large and fre- 
quent fluctuations of load. Mr. Watson pointed out, 
however, that there exists a much wider field for the appli- 
cation of such appliances. For instance, it is usual to 
connect up all feeders to a common bus-bar, but feeders 
are usually of different length, and adjustment of the pres- 
sure on each individual feeder may be necessary, owing 
to variations in the locality of the load, or to changes in 
the power factor, during the different periods of the twenty- 
four hours. The ideal place for the regulator would be 
the consumers’ premises, or even on each large consuming 
device connected to the system, as however constant the 
pressure may be maintained at the bus-bars or feeding 
points, a certain amount of disturbance to the pressure 
will occur on the distributing system through the switch- 
ing on and off of large individual appliances. The prin- 
cipal requirement of an automatic regulating device is, 
of course, that it should be at all times and under all 
conditions completely automatic in its action. Un- 
fortunately, said Mr. Watson, few automatic devices are 
free from trouble in this direction, and, in his opinion, 
the possibility of a failure to act properly has been, and 
still is, the principal cause of their limited application 
to power station work. Quickness of operation and 
closeness of control must always be special features in 
automatic regulating devices, particularly when a mixed 
system, say, for light, power, tramways and railways, 
is supplied from a common bus-bar; but for lighting 
purposes only or for a system supplying light and motors 
of moderate size, where the load will vary in comparatively 
small increments and over an appreciable period of time, 
extreme sensitiveness in the instrument is not considered 
essential by Mr. Watson. A variation in pressure of 14 per 
cent. up or down over a period, say, of 20 seconds would 
in such a case give almost as good results in practice as 
absolutely instantaneous operation, but where lighting 
is supplied for general purposes from a power main dealing 
with a large and fluctuating load, or from a railway supply, 
a similar regulator would be almost useless. In con- 
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clusion, it was pointed out that whilst it is difficult to 
express the value between a system where the pressure 
regulation is good and where it is bad, nevertheless, good 
regulation undoubtedly has a very real value from the 
users’ point of view. By installing automatic regulators 
the service is not only improved, but there is also a tangible 
saving, as the amount of attention required by the switch- 
board operator is appreciably reduced. 

The discussion took the form of a contest between the 
advocates of the Tirrill and Taylor-Scotson regulators. 
As one speaker pointed out, Mr. A. H. Watson, of the 
British Thomson-Houston Company, Limited, made a 
tine selling speech on behalf of the Tirrill regulator, whilst, 
on the other hand, Mr. H. M. Taylor, borough electrical 
engineer at Middlesbrough and co-inventor of the Taylor- 
Scotson regulator, gave an equally long discourse, in 
which he set forth the features which a satisfactory 
pressure regulator should contain. Whilst Mr. Taylor 
confined himself to a discussion of the subject in general 
terms, Mr. A. H. Watson set out deliberately to put the 
advantages of the Tirrill regulator against those of Mr. 
Taylor’s: instrument, but Mr. Taylor was not lacking 
support from users of his instrument, who appeared 
to be perfectly satisfied with it. Reference was made 
to the Brown-Boveri pressure regulator, certain features 
of which Mr. A. H. Watson also objected to. There were, 
however, many complimentary remarks made about the 
Tirrill regulator by users. At Harrogate, some six or 
seven years ago, the British Thomson-Houston Company 
was supplying generators, but demurred at having to 
provide a variation of not more than 5 per cent. on a 
non-inductive load, and it fitted a Tirrill regulator free 
of charge in order to secure this result. Mr. C. E. C. 
Shawfield, of Wolverhampton, referred to a point in the 


working of the Tirrill regulator, which was also touched | 


upon by a few other speakers. This instrument, he said, 
had given him extremely satisfactory service so far as 
the pressure regulation was concerned, maintaining the 
pressure under practically all conditions within less than 
| per cent., but there was one serious defect, namely, 
that the regulating contacts, frequently without warning, 


and without apparent cause, remained either in the closed 


or open position, the result being that if the bus-bar 
voltage was 6000 volts, it might be sent up to 7500 or 
8000 volts, or it might be dropped to somewhere near 
3000 volts. In either case the effect was a virtual shut- 
down. He had therefore experimented with the Brown- 
Boveri regulator, and had obtained satisfactory results 
in the direction complained of, although he admitted 
that as a pressure regulator the Brown-Boveri instrument 
did not give such good results as the Tirrill. The Tirrill, 
he said, gave results well within 1 per cent., and the Brown- 
Boveri a little over 1 per cent., but within 1} per cent. 
At the same time, either figures were quite close enough 
for all practical purposes. Mr. J. E. Edgcome, chief 
electrical engineer, Kingston-on-Thames, also discussed 
the occasional trouble with the contacts, and referred to 
the metal of which these were made. Sometimes, 
he said, silver contacts were put in, and at others nickel 
contacts were used. Was this due to some feature of 
the construction of the regulator itself, or to atmospheric 
or other causes? Mr. A. H. Watson, of the British 
Thomson-Houston Company, Limited, said that in most 
cases silver contacts were used, as they were found more 
satisfactory and cheaper than platinum generally, although 
not on low voltage exciters. Mr. A. J. Beckett, chief 
electrical engineer at Bridlington, referred to the satis- 
factory working of Tirrill regulators in his station, where 


which a discussion took place in camera—it is of some 


interest to know that in the ofticial parliamentary announce- | 
ments this week it is stated that the Bill has been dropped | 


for this session. 


STANDARDISATION OF ROAD MATERIAL. 


A CONFERENCE on the standardisation of road material, 
convened by the Engineering Standards Committee, was 
held on Friday last, June 21st, at the Surveyors’ Institu- 
tion, Sir John Wolfe Barry, K.C.B., chairman of the Engi- 
neering Standards Committee, being in the chair. Dele- 
gates nominated by the Road Board, the War-office, 
the Local Government Boards of London and Dublin, 
the Geological Survey and Museum, the National Physical 
Laboratory, the Institutions of Civil, Municipal, and 
Municipal and County Engineers, the Surveyors’ Institu- 
tion, the Roads Improvement Association, the Association 
of County Surveyors (Ireland), the Road Surveyors’ 
Association (Scotland), the Convention of Royal Burghs 
(Scotland), the County Councils Association, the Royal 
Automobile Club, the Automobile Association and Motor 
Union, the Commercial Motor Users Association, and 
the United Kingdom Granite and Whinstone Quarry 
Masters’ Association were present. 

Sir John Wolfe Barry welcomed the delegates, and 
after briefly explaining the constitution and objects of 
the Engineering Standards Committee, stated that the 
conference had its origin in an interview between himself 
and Sir George Gibb, Chairman of the Road Board, in 
which Sir George had brought to his notice the need for 
standardisation of certain methods of measurement 
and of materials used in the construction of roads. To this 
he had replied that, provided the Road Board was prepared 
to make a suitable grant from the funds placed at its dis- 
posal by the Government towards the expenses of carrying 
out such investigation, he was sure the Engineering 





Standards Committee would gladly co-operate with the | 


Road Board in this direction. He was pleased to say 
that the Treasury had now indicated its willingness to 
make a grant for this purpose. In conclusion, he hoped 
that their deliberations that day would be successful, 
and prove of practical utility to all those interested in 
the important subject under consideration. 


Sir George Gibb, Chairman of the Road Board, said he | 


hoped it would be the general view of the conference that 
the standardisation of road material was desirable. 
When he became impressed with the need of such 


| standardisation he thought the most practical and best 
| way to achieve this end was to approach the Engineering 


Standards Committee, which had behind it such a record | 
of valuable and successful work, and he hoped therefore | 


that a committee would be formed for the purpose they 
had in view. He then proposed that the standardisation 
of road material was desirable, and this was seconded 
by Mr. Stenson Cooke. 

Mr. R. E. Martin, speaking from the view-point of a 
representative of the quarry masters, said that the quarry 
masters were not prepared to make a counter proposal 
to Sir George Gibb’s motion, but they thought that 
the conference should bear in mind the possibility of 
standardisation somewhat diminishing the output, and 
therefore increasing the price of material. They thought 


| there would be difficulties in the way of standardisation, 
| but they were quite prepared to give their assistance to 


| the careful consideration of the matter. 


he had a load equal to 20 per cent. of the total going on | 


to the peak in the summer time in the form of illumina- 
tions. Mr. W. J. Bache, chief electrical « ngineer, Chelten- 
ham, on the other hand, had been working very success- 
fully with a Taylor-Scotson regulator, which it may also 
be mentioned is in use at Sunderland, and successfully 
deals with a load of about 1500 kilowatts, which comes on 
suddenly from the shipyards at about mid-day. It was 


as the result of witnessing this at the Sunderland station | 


that Mr. F. Ayton, chief electrical engineer at Ipswich, | 4 
| Crompton put forward a plea that this should not be | 


was persuaded to purchase two Taylor-Scotson regulators. 
A point in the comparison between Tirrill and Taylor- 


Scotson regulators, which was not referred to by either | 


of the representatives of these instruments, was mentioned 
by Mr. A. C. Cramb, chief electrical engineer at Croydon. 
He pointed out that it was well to bear in mind that 
whereas it was necessary to install a Tirrill regulator for 
every machine, with the Taylor-Scotson regulator one 


The Chairman 
pointed out that it had always been recognised by the 
Engineering Standards Committee that its committees 
should be representative of the manufacturers as well as 
of the engineers or users, and he was quite certain that the 
main Committee would bear that in mind if a sectional 
committee were formed. On the motion being put to 
the meeting, the standardisation of road material was 
agreed to with no dissentient. 

A general discussion followed upon the matters to be 
included in the Committee’s reference, and Colonel R. E. 


limited in any degree, but that the committee should 
have full discretion as to the matters into which it deemed 
it desirable to enter. Many members spoke in support 


| of Colonel Crompton’s view, and it was resolved that the 
| scope of the committee’s inquiry should cover the standard- 


instrument would deal with the whole station, so that | 


whereas the expenditure in the one case would be about 
£1000 for a station of eight or ten generators, in the other 
case it would only be about £100 to £120. 

Mr. 8S. J. Watson, of Bury, mentioned a method in 
which he deals with out of balance current due to theatres, 
picture shows, and places of amusement. 
middle wire, and loops it into the places of amusement 
only, so that-all the out of balance which would otherwise 


isation of road stones and materials used in the construction 
of roads, these latter materials to include gravels and 
sands, tars, pitches and bitumens. 

With regard to the best method of giving effect to the 


| views of the conference, it was resolved to recommend 


He runs a|! 


have been carried by the feeders supplying the network | 
in general, only falls upon this middle wire, and conse- | 


quently this out of balance occurred solely in the places 
of amusement where it was caused. During the discus- 
sion, surprise was expressed at the comparatively few 
municipal electric power stations which are equipped 
with automatic regulators, as compared with other con- 
cerns. It was pointed out that colliery engineers and works 
engineers in general seemed to have realised the 
advantages to be gained from the use of these regulators, 
and that very few new colliery plants, for instance, are 
now put down without them, whilst a great number of 
collieries have installed them on existing plants. Mr. 
J. E. Edgcome also, in the discussion, put an interesting 
proposition to the British Thomson-Houston Company, 
namely, to design an instrument which would deal with a 
number of exciters of very varying speeds of revolution, 
all coupled on the same bus-bar. 


to the main Committee that those invited to attend the 
conference be formed into a sectional committee to deal 


| with the subject, with power to add to its- numbers. 


It was understood that the sectional committee would 
have power to form sub-committees and to co-opt members 
having expert knowledge of the particular branch of the 
subject to be dealt with. 

Dr. Unwin then proposed a vote of thanks to Sir John 
Wolfe Barry for presiding at the conference, which was 


| seconded and carried. The Chairman having returned 
| thanks, the meeting then adjourned. 


At the annual general meeting on Friday, June 2\st, | 


Mr. C. E. C. Shawfield, chief electrical engineer at Wolver- 
hampton, was elected president, with Mr. R. A. Chattock, 
chiet electrical engineer, Birmingham, and Mr. H. Richard- 
son, chief electrical engineer,. Dundee, as senior and 
junior vice-presidents respectively. The convention next 
year will be held in London. 

With reference to the Association’s Bill dealing with 








THE CHARLESTOWN CURVE DERAILMENT. 


On the afternoon of Friday last, the 21st inst., the 
2.25 p.m. Lancashire and Yorkshire down express from 
Manchester to Yorkshire was derailed while travelling 
between Eastwood and Hebden Bridge, about three 
miles within the boundary line dividing Lancashire and 
Yorkshire. Four passengers were killed and several 
injured. 

The mishap occurred near the 22} miles from Man- 
chester mile-post on what is known as the Charlestown 
curve. Here the line has a reverse curve of a radius, 


| we believe, of half-a-mile, and it was at the transition, 


the wiring and fitting of consumers’ premises, &c., which | 


was introduced by Sir Howell Davies in the House of 


Commons a few months ago—and in connection with | trailing radial axles. 


where the line is in a cutting, that the derailment took 
place. The line after leaving Summit tunnel, 5} miles 
away, is on a falling gradient. The rate varies, but is 
generally 1 in 183. There is nothing abnormal about the 
curve, and no speed restriction was in force. 

The train consisted of eight vehicles, and was drawn 
by a four-wheels coupled tank engine with leading and 
All the vehicles but the second 


The 


were carried on two four-wheel bogies. 
vehicle was a corpse van on six wheels. 

The engine came to rest outside the line along which 
| it was travelling. It was off the road with all wheels 
|and leaning against the embankment. The next couch 
had followed the engine. Its leading bogie was alsy 
outside the down line, but the body of the coach was 
over to the right and foul of the up line. The second 
carriage—the corpse van—was completely broken up, 
The third was on its right side on the opposite bank, 

while the fourth was off the line but upright and headed 
to the right. 

The inquest was formally opened on Monday last 
}and adjourned until yesterday (Thursday). The Board 
(of Trade inquiry took place, within closed doors, on 
Tuesday, and was conducted by Colonel Druitt, who wet 
over the ground on the day following the accident. () 
| to the present no indication has been given as to the cause 
of the derailment. 

It may be taken for granted that the curve was not 
the initial cause of the mishap. It is not of unusual 
dimensions and has been similarly used, of course, for 
years. Norisit likely that the speed was the prime offen 
although one or both of these were, without dou!) 
contributing factors. Suspicion has been cast on the lig!) 
vehicle that came between the first and third heavie, 
coaches, and it is possible—such things having happened 
before—that this vehicle, having the further disadvantag: 
of being practically empty, was at some moment lifted of; 
the rails or the wheels raised sufficiently to cause tly 
off wheel to mount the right rail when the line turned 1 
the left. Were this assumption the correct one, it would 
account for the third and fourth coaches going off to th: 
right. 

But this would hardly lead to the derailment of thi 
engine with all its wheels, and this to the left instead of, 
as with the remainder of the train, to the right. Hence 
we lean to the view that it was the engine that was firs! 
derailed. If this assumption be the more correct, it 
would account for the derailment and complete destruc 
tion of the second coach, which would be crushed between 
the first and third vehicles, owing to the rear of the train 
forcing itself forward against the derailed engine. Had 
the second coach been of the same build as the others 
there would have been telescoping, and this would have 
led to far more serious results. 

Another factor helps us to the conclusion that the engine 
| was first derailed. The left-hand leading corner of the 
first vehicle was badly damaged, but only below the roof, 
and the extent corresponds to the bunker of the engine. 
This is exactly what would happen had the engine been 
off the road and the coach still on, and the latter had come 
into collision with the former. This, however, leaves 
open the question as to why the engine left the road. 
As was probably the case with the Southport express at 
Waterloo in July, 1903, and as was the case at Wyre 
Dock, Fleetwood, in February, 1911, it may have been a 
broken spring. Yet this suggestion is discounted by the 
fact that the company would then have acknowledged 
the cause. But that the company does not know the 
cause may be somewhat judged by the fact that at the 
opening of the inquest on Monday it was stated that no 
liability for damages could be accepted for the present, at 
all events. 
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POWERFUL VERTICAL DRILLING MACHINES. 


A sERIES of powerful vertical drilling machines has been 
specially designed by the Selson Engineering Company, 
Limited, to deal with such work as heavy forgings, crank 
shafts, nuts, &c. 

In the design and manufacture of these drills the main 
consideration of the makers has been the best method of 
transferring a large amount of power from the driving 
shaft to the drill with a minimum of friction, and also to 
build the machines with such rigidity that they should be 
capable of withstanding heavy drilling operations without 
vibration or lift of the drill. To achieve this purpose one 
or two special features have been introduced. Among 
these it may be mentioned that a long projecting spindle 
has been avoided and the drilling spindle is arranged so 
that in the initial position the head of the drill lies inside 
the bearing and the point projects only a little beyond the 
edge of the latter, so that when the drill is fed into the 
work it will penetrate some two or three inches into it 
before the end of the spindle projects beyond the bearing. 

The driving gear is completely enclosed so that the 
revolving parts are protected from dust, and all the gear 
wheels are run in oil. All the principal shafts run between 
two wide rings of ball bearings. The head is bolted on to 
a large plain surface on the front of the body, and the 
bearing surfaces for the compound table are manifold. The 
ordinary table is supported behind the centre of the drill. 

The machines are made standard in three distinct differ- 
ent types, and each type is also made in three sizes. The 
first type is designed for a belt drive with a self-contained 
countershaft and a four-stepped cone pulley, which, 
together with the back gears, gives eight spindle speeds. 
The second type is arranged to be driven by a variable 
speed motor which is mounted on the column so as to form 
part of the drill, and which drives through a cushion collar 
to the spindle, which has back gears. The third con- 
struction has two spindles side by side and is driven from 
a separate countershaft. Examples of some of the drills 
are given in the engraving on page 678. 

Tables of various descriptions are supplied with the 
machines. For example, there may be either a plain 
table supported by a powerful screwed shaft, or a com- 
pound table, or a plain table with its base brought to the 
line of the floor, and there are several other variations. 

Various tests have been taken with these standard 
machines from time to time, and the makers inform us 
that the results given below may be considered to be such 
as can be got continuously from these drills under ordinary 
shop conditions. The largest machine of the first type will 
drill a 2in. hole in steel of a tensile strength of 35 tons 23in. 
deep in eighty seconds. On the second size machine a 
1%in. diameter hole can be drilled in the same steel 23in 
deep in fifty seconds, while on the smallest size a hole 
l}jin. in diameter can be drilled in the same steel 2jin. 
deep in forty seconds. 

A machine of this type has been built which required 
100 horse-power motor in order to drive it atits fullcapacity. 
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SINGLE-PHASE RAILWAYS. 
No. VL*® 
[x our issue of June 7th we mentioned that, in addi- 
tion to considering the most extensive single-phase rail- 
ways now in operation, we also proposed to deal with 
some of the smaller lines on the Continent. In fulfil- 
ment of that promise, we shall in the present article 
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Fig. 25—METHOD OF SUPPORTING WIRE IN TUNNEL 


vive a brief description of the railway which runs from 
Martigny to Orsiéres, with intermediate stations at 
Martigny-Bourg, Martigny-Combe, Bovernier, and 
Sembrancher. ‘The railway is about 19-3 kiloms. 
long, and constitutes an exceedingly interesting | 
example of single-phase working. But, in view of the 
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Fig. 26—ENTRANCE TO TUNNEL 


extensive field we are about to cover, it is evident 
that we shall be forced to avoid entering deeply into 
all the minor details of these smaller railways. At 
the same time, however, we shall endeavour to con- 
sider all the principal points, and to direct attention 
to all novel features of interest. 
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Fig. 27—BRACKET POLE 


The passenger trains on the Martigny-Orsiéres 
Railway are usually made up of one motor coach 
and one or two trailer coaches, and run at a speed 
of 30 to 45 kiloms. per hour, according to the grade. 
Motor coaches are also employed for the goods traffic, 





and these are capable of hauling a total weight of 
130 tons at a speed of from 15 to 25 kiloms. per hour. 
It was specified, however, that when carrying a weight 
of 20 tons the goods motor coaches were to be able to 
attain the same speed as the passenger motor coaches, | 
so that they couid be used for carrying passengers | 
if desired. We understand that a great deal of | 
consideration was given to the question of employing | 
high-tension direct current for working the railway, | 
and it was at first proposed to use continuous current | 
at a pressure of 2400 volts, measured between the rails 
and the overhead wire. Upon further investigation, 
however, it was found that a higher pressure was 
desirable, and eventually an 8000-volt single-phase 
system was decided upon. In the first instance 
it was intended to adopt a periodicity of 25 cycles 
per second, but on the ground of the recommenda- | 


tem on the sections of the railway in the open country 
wooden poles are used for supporting the overhead 
wires. Brackets constructed of lin. piping are 
attached to these poles in the manner indicated in 
Fig. 27. On straight lengths of track these poles 
are spaced 35 m. apart. 

From the illustration, Fig. 27, it will be seen that 
the height of the overhead wire above the rail is 6 m. 
In the streets, however, the height of the wire is 
increased to 7m., whereas in tunnels, as shown in 
Figs. 25 and 26, it isreducedto4:-9m. Inthissystem 
of suspension three separate insulators are interposed 
between the conductor and the brackets. The cross 


or span wire, which supports the conductor, is insu- 
lated from the brackets by means of grooved porcelain 
insulators, whilst the insulators between the cross-wire 
and conductor are of hard rubber. 


In the neighbour- 











tions of the Schweiz Studienkommission for the 
Working of Electric Railways, which were issued 
before the work was begun, a periodicity of 15 cycles 
per second was adopted. The whole of the electrical 
work for this railway was carried out by Brown, 
Boveri and Co. 

Originally it was intended to take power from a 
large hydro-electric station in the neighbourhood of 
Orsiéres, which supplies current to electro-chemical 
works, but this plan was abandoned. At present 
current is derived from a station belonging to the 
Société d’Electrochimie, at Martigny-Croix. It is 
interesting to note that originally one of the 10,000- 
volt, 25-cycle generators in this station was used for 
supplying the current to the railway at 8000 volts 
and 15 cycles. In order to obtain the lower periodi- 
city and voltage, the speed of the machine was reduced 





Fig. 28—DRANCE BRIDGE 


hood of the stations a catenary system of suspension 
is adopted, as shown in Figs. 29, 30, and 31, and where 
several tracks come together the catenary wire is sup- 
ported on cross-supports constructed of stiffened pip- 
ing. These cross-supports carry double-bell insulators, 
which support a No. 17 steel-stranded catenary cable 
having a section of 35mm. The conductor is carried 
by vertical droppers, which are spaced 3m. apart. 
Where this catenary system of suspension is adopted 
the poles are spaced 50m. apart, except at places 
where curves and sidings demand a smaller distance. 
The sections of the overhead wire passing through 
the stations can be cut off from the main track 
by means of an oil switch, and wooden section 
dividers are interposed in the overhead conduc- 
tors at the ends of the stations. Under normal 
conditions, however, these section insulators are short- 
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by cutting out some of the nozzles of the turbine. 
This produced the correct periodicity, but the pres- 
sure corresponding to the lower speed of the generator 
was only 6000 volts, and, consequently, the use of a 
400-kilowatt auto-transformer became necessary to 
raise the voltage to 8000, as needed for the railway. 
This arrangement, however, did not give altogether 
satisfactory results, and a new generating set giving 
the correct periodicity and voltage has now been 
erected. ‘The set has a capacity of 600 kilowatts, 
and was constructed by the firm of Brown, Boveri 
and Co. The governing gear of this set enables the 
pressure to be maintained within 5 per cent. of the 
normal working pressure. 

As regards the overhead equipment, the conductor 
consists of a round copper wire having a section of 
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50 square millimetres. For the single suspension sys- 








Fig. 29—STATION AND SWITCH BOX AT MARTIGNY-BOURG 


| circuited. The wires which connect the station 
overhead conductors with the main track conductor, 
and which are branched off at each side of the section 
insulators just referred te, are carried on the masts 
which support the main conductors. The two ends 
of these branch wires terminate in an oil switch, 
so that when the latter is opened the trolley wire in 
the station is cut off from the wire on the main track. 
The feeder wires are also connected to a similar switch. 
These switches, together with the lighting trans- 
former, are enclosed in a switch-box, as shown in Figs. 
29 and 35, and the switch-boxes are placed opposite 
the station buildings, as shown in Fig. 29, so that they 
are in full view of the station officials. Red and 
green signal lights are fixed in two apertures in the 
front of the box, so that at night the station officials 
can see whether the switches are opened or closed, 
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and so determine what tracks are alive or dead. | fastened to the masts, which support the overhead con- 
In the event of a section being switched out on account | ductor. The cables for lighting the stations are 
of trouble, it is the duty of the station officials to | carried underground to the distribution board in 
give the signal for the train about to enter the dead the station buildings. All the stations, as well as the 


section to be brought to a standstill. When a section | chief depot, in Orsiéres are connected together with 





brake lever systems are placed at each end of each 
motor coach, and these are actuated from a 1(j;), 
| brake cylinder, and each supplies air to the shoo 
of the bogie truck to which it belongs. These 
cylinders are put into operation by wires, so thiut 

















Fig. 30—ORSIERES STATION 


is switched off it is earthed so that the wire can be a special telephone system, the wires for which are 
handled with perfect safety. The loading and siding carried on the masts which support the working con- 
tracks of the larger stations can also be separated from ductors of the railway. 
the main tracks. Illustrations 35 and 36 show Originally, the rolling stock consisted of two passen- 
two different section switching arrangements as used | ger motor coaches, two goods motor wagons, two pas 
at the stations. The rails are bonded together at | senger trailer cars and four ballast wagons. The motor 
bogies for the passenger and goods wagons are identi- 














Fig. 33-—-PASSENGER AND GOODS TRAIN 


the brakes can be applied to all the shoes of a moto 
coach from both platforms. The main air containe: 
for Westinghouse brakes are placed on the root 
of the motor coaches, as shown in Fig. 32, and ar 
constructed in the form of pipes which also serve t: 
support the current collectors. Compressed air i 
also used for the sanding device and the whistles. 


























eal. The wheel-base measures 2500 mm., whilst the 
diameter of the wheelsis 1150 mm. Anillustration of 
every 100 m., in accordance with the special method | one of the motor bogies is given in Fig. 37. Each bogie 
of bonding adopted by Brown, Boveri and Co., the | truck carries a sheet iron box lined with asbestos, 
bonds consisting of 8mm. copper wires. We understand | in which the low voltage cut-outs of the motors are 
that the maximum drop, including that in the return | placed. The bodies of the coaches are constructed 
feeders connected to the rails, is about 12 per cent. | of oak and pitch pine, and the frames of iron. West- 
For lighting the stations a pressure of 100 volts is' inghouse automatic and non-automatic brakes are 


Fig. 3I-OVERHEAD EQUIPMENT 




















Fig. 32—PASSENGER MOTOR COACH 


employed, current being taken from the secondary | employed, and also a hand brake. It is worthy of 
side of the transformers situated in the switch-boxes. | mention that the spaces between the motor bogies 
The capacity of these transformers ranges from 1 to | of the motor coaches has been kept perfectly free from 
At stopping-places where there | brake levers, so as to allow ample space for the electri- 


2 kilovolt-ampeéres. 
With this object two separate 


are no switch-boxes the lighting transformers are | cal control equipment. 








Fig. 34—GOODS AND PASSENGER MOTOR COACH 


The passenger motor coaches are provided with 
a drivers compartment at each end, and next to 
each of these there is an entrance for the passengers. 
There are two third-class compartments, one smoking 
and the other non-smoking. In addition there is a 
second-class compartment capable of seating eight 
passengers, and a baggage compartment with the 
usual postal arrangements. The four-axle passenger 








Fig. 35—SWITCH-BOX AT MARTIGNY-BOURG 


trailer coaches are very similar to the motor coaches, 
except, of course, that there are no driver's compart- 
ments. ‘Two-axle trailer coaches are also used on 
this railway. As already stated, it is possible 
to use the goods motor coaches for passenger 
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bY bf « | . . . | 
service, and, as will be gathered from Fig. 34, the | when no load is connected to the secondary circuit. | the ampére meters, and trip gear for opening the main 


evoods eoaches are provided with passenger com- 
partments. In addition to the space for goods, 
and the accommodation for the postal service, 
there are two third-class compartments with a 
total of sixteen seats. As regards the other equip- | 
ment, such as brakes, bogie trucks, &c., this cor- | 
responds to that _of the passenger motor coaches. | 
The internal equipment for all coaches conform | 
with that of the Swiss Federation Railways. All| 
the rolling stock was built by the ‘‘ Schweiz Waggon- | 
fabrik Schlieren A.G.,” and the electrical equip- 
ment by Brown, Boveri and Co. Fig. 28 


shows | 




















Fig. 36-SECTION SWITCH AT ORSIERES 


the method of supporting the overhead wire on a 
bridge at Drance; Fig. 29, the overhead equipment 
and station buildings at the Martigny-Bourg Station ; | 
Fig. 30, the Orsiéres Station; Fig. 31, the overhead 
equipment at Bovernier ; Fig. 32, one of the motor 
coaches; Fig. 33, a passenger and goods train ; 
and Fig. 34, one of the goods motor coaches. 

Perhaps the most interesting feature of this railway 
is the type of motor used on the motor coaches, | 
but it is not our intention to consider the subject 
of single-phase motors in the present series of articles. 
It must suffice to say that the type of machine em- 
ployed is the Déri repulsion motor, which has been 
developed by Brown, Boveri and Co.. Briefly 
stated, the stator winding is entirely independent | 
of the armature, and is supplied with current at a | 
constant pressure and speed variation is effected by 
shifting the brushes. The armature is provided with 
two sets of brushes, one of which is fixed and the 
other movable. The movable brushes are connected 
to the fixed brushes by means of flexible cables. 
To bring the armature to rest the movable brushes | 
are shifted so as to be in line with the axis of the 
stator, but by turning this set of brushes out of 


|out by displacing the brushes. 


But as soon as the movable brushes are shifted away 
from the fixed brushes a difference of potential 
between the fixed and moving brushes is produced, 
and since they are connected together a current flows 
in the armature turns lying between the brushes 
that are connected. The Déri motor has series 
characteristics, that is to say, the number of revolu- | 
tions drops with an increase in load. For different 
brush positions different characteristics result entirely 
analogous to a series-wound motor working with | 


| various voltages, and the number of revolutions | 


If we con- | 


increases with the brush displacement. 


| sider the torque with respect to the brush position | 
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switch. We will neglect these minor details for the 
present, however, and pass on to the system of control. 

Each transformer has a capacity of 130 kilovolt- 
ampére and a ratio of 16 to 1, since the primary 
pressure is 8000 volts and the secondary pressure 
500 volts. Inspection of the diagram reveals the 
fact that the four stator windings of the motors are 
connected in parallel and across the secondary 
windings of the transformers, two stator windings 
being in parallel with one transformer and two with 
the other. Cut-outs are interposed in each of the 
stator circuits, and also switches. These switches are 
operated with compressed air, and serve for switching 











Fig. 38-CONNECTIONS FOR PASSENGER AND GOODS MOTOR COACH 


at the same number of revolutions, then the torque 

increases with the brush displacement, so that the 

torque is greater the lower the speed, and is greatest 

at starting. The starting torque can be made much 

greater than the normal running torque. 

Generally speaking, ordinary Déri motors develop 

a starting torque about 2} times greater than the | 
normal running torque. The efficiency for different | 


| loads is about the same as that of a series motor, 


and within the usual ranges of working load the power 
factor is also about that of a series motor. We do | 
not propose to say more about the technical details 
of the Déri single-phase motor at present, but we | 
would direct particular attention to the fact that in 
this case the whole of the speed variation is carried 
The Déri_ motors 
employed on the Martigny-Orsiéres Railway are 
four-pole machines, and are designed for a pressure 
of 500 volts and a periodicity of 15 cycles per second. 


|The hourly rating is 90 horse-power, the weight 


inclusive of gearing being 2500 kilos. Each pas- 


| senger motor coach is fitted with four motors, and 
| the same applies to the goods motor coaches. In 


order to fulfil the different conditions called for as 
regards speed, however, the gear ratio in the case 
of the goods trains is 1 to 3-28, and in the case of 
the passenger trains 1] to 2-53. 

















Fig. 37—MOTOR BOGIE 


this position the armature is caused to revolve, | 
and the direction of rotation is opposite to the direc- 
tion in which the brushes are turned. The normal 
working range of the motor lies between four-sixths 
to five-sixths of a pole pitch, or between 120 to 150 deg. 
When a movable brush moves away from a fixed 
brush, electrical conductivity is preserved between 
the two. When the brushes are brought together 
there is no difference of potential between them, 
and under these conditions no current flows in the 
armature. Thus, the only current taken is the mag- 
netising current, so that the conditions that exist 





correspond to those which prevail when the primary 
of a transformer is connected across the mains, and 


| 
| 
| 

The illustration, Fig. 39, shows the arrangement | 
of one of the Déri motors and gearing, whilst Fig. 38 | 
shows the electrical connections for one of the motor 
ears. The current is taken from overhead conductors 
by two pneumatically operated pentagonal current 
collectors. The current then passes into the 
primaries of the two transformers marked T, and 
then to earth by way of the rails. As usual, 
a lightning arrester and choking coil are connected 
to the main high-tension cable leading to the 
primaries of the transformers. A _ single-pole 
maximum cut-out is also connected in series with the 
high-tension primary circuit. It Will also be noticed | 
that there is a current transformer 8 ¢ connected to 





off the stator circuits when the motors are not work- 
ing. The controlling valves of these switches are 
embodied in the controllers, and are so arranged 
that as soon as the controller handles are moved 
from the stopping position the stator switches are 
automatically closed. Similarly, when the controllers 
are moved to the stopping position, the switches are 
opened. Thus, whenever the motor coaches are 
brought to a standstill, the stator circuits of the 
motors are made dead, and the no-load losses in the 
motors are therefore reduced to a minimum. 





Fig. 39-MOTOR AND GEARING 


Although the stator circuits are broken every time, 
the controller is turned to the off position, the main 
transformers still remain energised, this being desir- 


| able on account of the fact that current is needed 


whilst the trains are standing in the stations for work- 
ing the air pump and for heating. The Westinghouse 
air compressor is worked by a 5 horse-power Déri 
motor. An automatic switch, which operates under 
the influence of the compressed air, starts and stops 
this motor, so that the pressure of the air is main- 
tained more or less constant. The heaters, which 


/consume 600 watts at a pressure of 500 volts, are 


distributed in groups underneath the seats of the 
passenger cars.—A separate transformer is used for 














Fig. 40—CONTROLLER 


lighting purposes, and this reduces the 8000 volts 
to 36 volts, the latter being the pressure at the lamp 
terminals. We will now turn to the mechanism 
which is used for displacing the brushes of the main 
driving motors. 

It will readily be understood that since the only 
function which the controller has to perform in con- 
nection with the main electrical circuit is that of 
opening and closing the stator switches, the control 
gear is of a very simple character, and that no trouble 


'is likely to be met with in connection with arcing. 
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From the illustration, Fig. 40, the general principle 
of the controllers will be understood, and it will be seen 
that the act of turning the controller handles C— 
Fig. 39—ecauses a horizontal shaft, which is situated 
under the coach, to revolve, and this, in turn, trans- 
mits the motion to the brush gear of the various 
motors through the medium of a chain. The whole 


of the control gear is exceptionally simple, and is said | 


to have proved perfectly reliable. The gear ratio 
employed is such that six revolutions of the controller 
shaft corresponds to a brush displacement from the 
point of zero speed to full speed. 


to reduce friction to a minimum, the controller 
handle can be turned with great ease, since very 


little power for moving the brush shafting gear is | 


needed. 
In order that the diagram, Fig. 38, may be properly 


understood, we will now refer to the various lettered | 


Some of the gear shown 
and, 


parts in detail. 
diagram has already been referred to, 


the functions of many things indicated are obvious | 


and these do not call for attention. We may mention 
however, that ammeters are shown at AA, volt- 

meters at V V, lamps at D, plugs for use in connection | 
with lighting ‘the trailer coaches at F, 


compressor switch at K, lighting transformer at L, 
main motors at M, motor compressor at M k, maxi- 
mum current cut-out and emergency switches at N, 
inductance coil at O, valve for raising and lowering 
current collectors at R, stator switches for motors 
at S, valves for controlling these switches at 8S v, 
brake manometer at B M, the automatic compressed 
air governor at U, and the heaters at W. 


The weight of the complete electrical equipment | 
amounts to about 17-8 tons, and this applies both to | 
We are told that | 


the passenger and motor coaches. 
ever since the railway was taken out of the contractor’s 
hands, which was in September of 1910, everything 
has worked perfectly satisfactorily, and that the 
system of control adopted has met all expectations. 
Some doubts were expressed at first as to the advisa- 
bility of adopting this system of brush displacement 
for controlling the speed, and those who criticised 
the scheme pointed out that there was a possibility of 
the brush displacement not being exactly alike on all 
the motors, and that the load would not be equally 
distributed in consequence. Experience has shown, 
however, that the brushes on the different motors move 
synchronously, and that the gear works quite evenly. 
It appears that some slight trouble was experienced 
at first with the bearings, but this was simply due 
to the use of an unsuitable lubricant ; but all troubles 
of this kind have now been eliminated. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


THE TRUE SECOND LAW OF THERMODYNAMICS. 


Srr,—Many years have now elapsed since by your courtesy 
I was enabled to put before the world some views on dynamics 
generally, which evoked a storm of criticism that has, however, 
for the most part died out, which I much regret; still, I see 
the same old questions raised and left unanswered, and the same 
reasons operating to prevent their settlement. I dare not ask 
you for the space that would be needed to deal fully with them 
as they stand now. I venture to ask for the publication of 
this, bearing on the letter of your correspondent, Mr. J. T. 
Wainwright, published in your last impression. 

An examination of the literature of the subject shows that 
from first to last all discussion on thermo-dynamics suffer from 
a want of clear definition. No one knows precisely what he is 
talking about. The result is contradiction without end. Take 
the second law, for example, which means “* heat cannot pass 
from a colder to a hotter body of itself.” This seems true 
and simple, but look up what the text-book has to say about 
radiant heat, and we find that when two bodies are exchanging 
radiant heat, the heat passes in equal quantities determined by | 
the relative temperatures, from the colder to the hotter body. 
This is obviously incompatible with the truth of the second 
law. What is the use of trying to cover up contradictions like 
this with the differential calculus ? 

Let us get to the bottom of things. Most of the confusion 
of thought arises about energy, and what it is. Let us settle | 
all that energy is motion, and see how the ground | 
I can very well remember when force was called the 
No modern text-book asserts such a theory 
now-a-days. At every turn I am limited by want of space, 
and must ask Mr. Wainwright to read between my lines. At 
the present time we find two main objections brought to the 
acceptance of my proposition. The first is simply cowardice. 
Professors of the second-class type are afraid to accept a pro- 
position lest they should be laughed at. The higher type of 
man is encountered by a difficulty which he is getting over by 
degrees. It is this :—Let us grant that energy and motion are 
identical, how are we going to measure it? The truth was 
recognised and the difficulty seen as long since as the days of 
Descartes. What do the words quantity of motion mean ? 
Are we to measure it in terms of velocity or squares of velocities ? 
This is not the place or the time to attempt to reopen the 
question. My object is simply to point out that until it is 
generally recognised that we must have a standard definition 
ot what energy is, we shall make no true progress, and to assert 
that no proof can be adduced of the existence of any form of 
energy of which the mind can form no real concept which is 
apart from motion. Time and time again I have sought for 
a contradiction. None has been forthcoming, and it is fair to 
add that reams of private correspondence have passed during 
the course of a long life, and with not a few of the most advanced | 
men of science of the day, without a result save the admission | 
that the extreme difficulty of measuring energy, or in other 
words, framing a definition of ‘quantity of motion ’’ appeared | 
to be a fatal objection. Need I point out that this is no real | 
objection at all ? 

Now, shall I be out of order if I use your correspondent’s 
letter as a peg on which to hang a discussion that may really 
prove of use ? I shall lay down two propositions. 

First, we possess no evidence of the existence of what we call 


once for 
clears. 
cause of motion. 





Moreover, owing | 
to the fact that every precaution has been taken | 


on this | 
further, | 


heating con- 
nections for trailing coaches at G, compressor and | 4) inclined :— 
heating circuits at H, lamps for instruments at J, | 


—_— save motion. Mr. Crooke’s well-known words, ‘ matter 
without motion is dead.’’ Will any correspondent adduce 
an instance of the manifestation of energy without the movement 
of something ? 

Secondly, ** quantity of motion ” is a mere question of defini- 
tion, and the definition presents no difficulty, provided we will 
| alter to suit the definition the meaning of such things as momen- 
| tum, which are merely words and can have their meaning altered at 
will. There is just as much meaning in “ fly-wheel ”’ in French 
|}asin English. But this I eannot now go into. 
| Here I must leave the matter, venturing to hope that your 
| correspondent will have something to say on this subject. 
| May I venture to ask him if he has read any of the later writers, 
| such as Stallo or Koch or Poincaré or Mach, and so familiarised 
| himself with the modern revolution in thought on physics ? 
| Loughton, June 25th. 

$11. 


CONSTRUCTION FOR A PARABOLA OF 


THE nth ORDER. 


Str,—The following graphical construction for a parabola of 
| the nth order may be of interest to some of your readers, being 
| applicable to curves of beam deflection, &c. It is based on the 
usual graphical construction for a parabola of the 2nd order, 
but, as far as I know, the extension to any order is new. 
Take first the construction for a parabola of the nth order 

fulfilling the following conditions :— 

(1) O Y is the axis of the parabola ; 

(2) The parabola must pass through the point P ; 

(3) It must be tangential to O A at O. 


| GRAPHICAL 


| 
| 
j 
| 


| 
| 
| 
j 
| 
| 


The following construction holds whether O A be horizontal 














Fig. 1 


Construction.—Through P draw a vertical to meet O A in B, 


We may gather from a passage at the end of his letter that he jg 
sounding about for a definition of opportunities. Now, definitions 
are the destruction of discussion ; there is no opening for a little 
pleasant bickering if you know exactly what each other means, 
It is the uncertainty of imperfect definitions that makes dis. 
cussion possible. I saw four men playing whist in a lunatic 
asylum once; they all looked at each others hands. You do 
the same thing if you start with definitions ; there are no little 
surprises to spring upon your opponent. I should like to push 
this point a little further and say that it is definition—in a very 
broad sense—that has done much to destroy the interest of 
mechanical engineering. Definition is the standardising of 
meanings, and it is standardisation—of parts and methods 
that has sapped the pleasure out of building machines. 

If someone would write the History of the Progress of Machinery 
and Manufacturing Methods in parallel columns with the History 
of Industrial Strife we should witness an astonishing result.  [¢ 
would be seen that with every step in the advancement of mec})- 
anical ways of doing things, labour trouble has kept pace, t}\o 
accumulating discontent culminating in the outbreaks of tho 
last few years. Is it not possible that the two things are related 
in a way not generally recognised? The rebellion again-; 
machinery, simply because it is machinery, has ceased. ‘T'),« 
rebellion now is against the factory system as a whole, and jt 
may well be the tedium and monotony of manufacturing thit 
is breeding this restlessness. In the days when Chordal wrot« 
there was still some excitement about everything the sho), 
turned out—even about sash weights. No one could be quite 
sure it would go. I remember stripping an American engine 
once and finding a pound of foundry sand in the valve chest. 
I did not know what it was for in those days, and took it out, but 
I have learnt since that it was left in to work the piston and valv« 
down to a good bearing. It used to be a not uncommon practices 
in “‘ country ” shops to throw a handful of sand on the guid: 
bars if a new engine worked a bit stiff. I am not praising these 
methods, but only mentioning them to prove that there was 4 
delightful uncertainty about engines in those days, for which we 
have no parallel in these, when they are turned out by the thou- 
sand and fit together with such certainty that you may sell thy 
parts stitched on a card, like a toy engine, for the purchaser to 
put together. In my ’prentice days the steaming of a new engine 
in the shops was full of excitement. It began with the rigging 
up of steam pipe from the shop boiler. The pipe was built up 
of heterogeneous lengths and was full of flanges and socket 
The brake was a thing of wonder ; a hoop iron strap with chunk 
of wood on it and a long fin. bolt at the bottom. The spring 
balance was dug out of the store and all the store weights were 
pressed into service. Then when she started, as eventually she 
did, one by one the foremen from all the shops would drop in 
on one excuse or another, and once they were out the men began 
to collect round the big open doors for a peep. Everyone was 
interested, everyone excited. We all felt we had a share in it 
and life was worth living. We had not got co-partnership of 
purse with the firm, but we had something much better, co-part- 
nership of interest, of pride, and of the sense of creation, which 
is the moving impulse with engineers. You cannot get the same 
interest now in a turbine. What is a turbine after all, to the 
spectator at least, but a round box with a hum inside it ? But 
that is another subject. 

We used to send engines to shows. ‘The old man made changes 
up to the last—-he did not know much about engineering, but he 
did know what sold and how to sell it—and there were generally 
a dozen men at work round the engine all Sunday. Ifadozen more 
men were wanted they could have been had for the winking of an 
eyelid, for they were hanging round all day restlessly looking for 
a chance of getting their hands in at anything on the show engine. 
Then, if we won the prize—and we used to get results that your 
modern “sold on the card” engines cannot beat—the whole 











Fig. 1. Divide O B into four parts, say, numbering from 0. 
Let B P = 4-1, and set off along B P distances from B to repre- 
sent 1”-1, 22-1, and 3"-1to the same scale. Draw radial lines 
from O to the points of division on BP. Draw verticals from 
the corresponding points of division in G A. The points where 
these verticals meet the corresponding rays from O will be spots 
on the desired parabola. 

If at any part of the curve a greater 


number of spots are 
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Fig. 2 


required, these can be obtained as above, care being taken that 
whatever fraction of O B we set off from O along O A, we set 
off the n — 1th power of that fraction of B P along B P from B. 

It may be of interest to plot a Cerys of the 3rd order, 
say, whose general equation is y = a +- bz Ba, cx + dx. 

This is built up of the curves y = a, y - ba, y = cx, and 

= d x* superimposed (Fig. 2). We sole require to find A, B, C, 
A D from one value of z, then by means of the construction 
to get the curves which pass through these points. 

We cannot directly superimpose y = d x* on y = ¢ 2 by the 
above construction, but y = d #* can be constructed on the line 
G C, and the ordinates drawn down to the curve ; such as E F to 
E, F;. James Epwarps, 

London, May 31st. 





LOST OPPORTUNITIES. 


Srr,—I have read the letter of ‘‘ L. B. S.””—a man of weight 
by his initials—in your last issue, and I want you to let me reply 
to it at once. 

I wrote to you because I was in doubt. I was not sure whether 
it was the wits or the opportunities that were lacking. 
‘L. B. 8.” does not recognise my doubts, and he has none of his 
own ; he is as certain that there are plenty of opportunities as 
he is that I said there were none. I know he is wrong in the 
latter case, and it is fair to doubt if he is right in the first. 





| knowing it. 


shop knew it in no time, and felt, and were, better workmen for 
Even the old fellow who used to line them out with 
zreen, white, and red paint and could not run a straight line till 
he was more than half drunk, when his natural period of vibra- 
tion was exactly compensated by his alcoholic vibration, felt 
the better man for it. 

I tell you, Sir, that it was the personal interest and pride in 
their work that made the men contented. Every man felt that 
there was a bit of his own personality in everything we turned 
out. Now-a-days, when even the patterns are made by machinery 
and instead of finishing a drawing you put on stencil numbers to 
indicate standard parts, how can you expect the same feeling ? 
The men are not attached to their work as they used to be. When 
you have a lathe set up by somebody else, with tools ground by 
somebody else, and all day long and all week and month long 
you have to stand by and do nothing but see that the ogre has 
enough to eat and is feeding properly, how can you feel any 
curiosity about the ultimate destiny of the parts you are turning 
out ? I am glad the hypocrisy of pretending that the full auto- 
matic develops intelligence in the operator is dying out. It 
does nothing of the kind. It gives him time to think Socialism 
and hatch discontent, and therefore I say the modern shop 
method is responsible in a large measure for the present labour 
discontent. 


June 24th. Prior LIEN. 


THE LICKEY INCLINED PLANE. 


Str,—The writer of the interesting article on this subject in 
your issue of June 21st is evidently under the impression that 
the engine which blew up in 1840 was one of the Norris bogies. 
This, however, was not so. It was an experimental engine 
designed by Dr. Church, of Birmingham, and had been owned 
by him till shortly before the accident. The engine was called 
the “‘ Surprise ;”’ it had done a good deal of ballasting work on 
the London and Birmingham Railway, and had run some light 
goods trains on the Grand Junction. Being a bad steamer it 
had been lying unused a long time, but after some alterations 
to the grate was borrowed by the Birmingham and Gloucester 
Company to see what it could do. The grate was in a large 
water-surrounded horizontal tube, and it was supposed that 
water dripping from the vertical boiler beyond the bridge had 
eorroded the inner casing. Anyhow, this gave way at the 
bottom, whilst the engine was standing in a siding at Broms- 
grove. Several men were injured besides the two who were 
killed. These were both in the employ of the Birmingham and 
Gloucester Railway, Scaife as driver and Rutherford as a fore- 
man, or fitter, in the locomotive department, and were not 
Americans sent over with the Norris engines. The “ Surprise ” 
belonged to a Mr. 8S. A. Goddard when the accident happened. 
Bromsgrove Church, where the two poor fellows lie, is not at the 
foot of the incline, but fully a mile away to the north, The 
tombstones are now in bad order and threaten to become 
illegible in a few years. The engines are represented facing 
each other, and it is remarkable that one has a dome on the 
barrel and the other (Rutherford’s) has not. 

Mr. J. E. (not T. E.) McConnell was locomotive superintendent 
of the Birmingham and Gloucester Railway, not of the Midland. 

Chelsea, S.W., June 25th. W. B. Patey. 








THe InstitTuTION oF Civi, ENGINEERS.—The annual con- 
versazione of the Institution of Civil Engineers was held on 
Thursday evening of last week at the Royal Albert Hall. A 
very large number of members and guests was received by the 
president, Dr. W. C. Unwin, F.R.S. An extensive programme 
of vocal and instrumental music had been provided. Madame 
Ada Crossley and Mr. Ben Davies sang solos and a duet; Mr. 
H. L. Balfour gave organ recitals; the Westminster Singers 
sang several glees and the string band of the Royal Engineers 
played at intervals. 
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RAILWAY MATTERS. | 


Tue trackless trolley system has been applied for coal, 
wood, and goods traffic in Altona, Germany. According | 
to Electrical Engineering, some 200 wagon journeys are | 
made daily with loads of from five to seven tons. The | 
installation, which is along a public road, was opened in 
January of this year, and shows a saving as compared with | 
the horse-drawn haulage previously employed. | 





Tue proposal to widen the Simplon tunnel, referred to | 
in our number of May 3lst, has, it seems, been rejected 
by the Federal Government in favour of the original | 
plan of having a second gallery. For this enterprise, 
the cost of which is estimated at a sum of somewhere | 
about 35,000,000f., it is reported that seven firms have | 
tendered, and that negotiations have now been opened 
with Messrs. Brandau. 


AccorDINnG to Electrical Engineering, the cost of con- 
version of the St. Lazare, Auteuil, Ivry, Versailles, St. 
(iermain and Argenteuil lines of the Western Railway 
of France to electric traction, which has been decided on, 
will be 139 million franes. The three Batignolles tunnels 
will no longer be used, but to the four surface double 
tracks a fifth will be added. The rolling stock will resemble 
that in use on the Métropolitain, but of larger size, each | 
coach being about 72ft. 


Tue Espino tunnel, on the Andean section of the 
Longitudinal Railway of Chili, has been completed. It 
was the key to this great railway undertaking, and the 
last big tunnel of five to be pierced. The railway is one 
of the most difficult undertakings of its kind in the world. 
It has 70 kiloms, of Abt Rack system running along the 
spurs of the Andes. Great difficulties have had to be over- 
come in the carrying out of the work, but the contractors 
are well ahead of contract time. The railway is being 
built to European standard, and its equipment is superior 
to that of the usual South American rolling stock. 


Tue Minister for Railways in New Zealand, the Hon. 
A. M. Myers, has a big programme of railway reform and | 
reorganisation on hand. According to the Railway Gazette, | 
it has been decided that an extensive addition is to be | 
made to the locomotive plant and rolling stock of the 
State system, to meet the largely increased demands on 
the service in the various parts of the Dominion. The 
construction programme comprises sixty new locomotives 
and 1112 passenger cars and goods wagons. The Minister 
has also decided to appoint two traffic trp gg 
one for the North Island and one for the South Island. 
These appointments will be made almost at once, and each 
ofticer will supervise the traffic generally in each island. 


WE hear that the Great Central Railway Company is 
making good progress with the widening of its line near 
Shettield, so as to provide four roads for the whole of the 
distance between Darnall and Woodhouse ; but the task 
is one of considerable magnitude, and it is not expected 
that it will be completed in less than eighteen months, | 
One of the most serious items in the undertaking is the 
removal of a bottle-neck tunnel, 300 yards long, at Darnall, 
the demolition of which, with the subsequent widening, 
will greatly facilitate traffic. The work at present in hand 
consists of laying bare the top of the tunnel. The cutting 
of the material is being carried out by a powerful steam 
digger weighing about 78 tons, and the material to be re- 
moved from above the tunnel amounts to about 300,000 
cubic yards. That which is nearer the base of the tunnel will 
probably be blasted. The whole cost of the work is esti- 
mated at £70,000. 


THE early opening of the New York, Westchester, and 
Boston Railway will mark the completion of a heavy 
electric traction system, which takes a place as the most 
important single-phase suburban railway in the United 
States equipped for high-speed service with multiple-unit 
cars. The selection of the single-phase instead of direct- 
current operation was not due to any immediate saving. 
In fact, it is stated that the analysis of comparative instal- 
lation and operating costs showed surprisingly small 
differences when applied to the mileage under considera- 
tion. Although part of the line is in New York City, 
direct-current service was not necessary, because the cars 
are to run over the right of way owned by the company, 
and are not intended to operate over existing city railways. 
On the other hand, it appeared that the single-phase system 
would prove cheaper for the ultimate mileage of the New 
York, Westchester, and Boston system, besides permitting 
a certain degree of uniformity and interchangeability with 
the equipment of the New York, New Haven, and Hartford 
Railroad, which is the controlling company. 


IN an interesting letter to The Times, Mr. W.S. Murray, 
the electrical engineer to the New York, New Hav en, and 
Hartford Railroad, makes the following statements :— 
““Our power-house contains 45,000 horse-power for the 
generation of single-phase current. Our track electrifica- 
tion for 1913 will be 552 miles. Our locomotive equip- 
ment, including multiple-unit motor cars, will be 151 
units, and our engine and motor car capacity for develop- 
ing power will aggregate 128,800 horse- ~power. The 
investment cost of the system will be between 75 and 80 
per cent. of that required for an equal direct-current elec- 
trification. Our all-day efficiency is 15 per cent. higher 
than the direct-current third-rail system. These are some 
of the facts that indicate the faith the Board of Directors 
of the New York, New Haven, and Hartford Railroad have 
shown in spending upwards of £3,000,000 on the single- 
phase system. This letter,’ Mr. Murray continues, 

‘would not be complete without reference to the corro- 
borative action on the part of the German Government in 
accepting as standard for trunk line, terminal, and sub- 
urban service the single-phase system. Significant, 
indeed, is the coincident conclusion, without collaboration, 
of the engineers in these two countries so greatly separated. 
The plans for the electrification of steam road bed in and 
around the extensive suburban district of Berlin are too 
well known to admit of other than this significant refer- 
ence. So long as engineers by their action and environ- 
ment prove themselves to have naught but an eye and mind 
for direct-current working, such feeble opposition to the 
progress of single-phase in its application to the trunk line 
problem of electrification will bring an acceleration rather 


| found that every one of the men had gained in weight as 


NOTES AND MEMORANDA. 


Ciatms have been made that ozonised air promotes 
| deep breathing, and thereby strengthens the lungs and 
increases the weight. For the purpose of testing the truth 
of these claims, the First National Bank of Chicago made 
an interesting experiment a short time ago on six clerks. 
who were working in one of the rooms of the auditor’s 
department. Their individual weights and chest measure- 
ments were taken when an ozoniser was installed in the 
room and again at the end of two months, when it was 





well as in chest measurement. 


IN a paper on “Steam Regenerative Accumula- 
tors,” read before the Institution of Engineers and Ship- 
builders in Scotland, the author, Mr. D. B. Morrison 
remarks that in the practical working of accumulators the 
presence of oil has been found to have a very degrading 
effect on efficiency. In order to minimise this loss it has 
been customary to fit oil separators on the supply pipe, 
but these to be reasonably efficient must be large and 
therefore costly. Even then oil passes into the accumu- 
lator, and as the accumulator itself is such a highly 
efficient separator, the oil is retained and accumulates until 
the vital properties of heat absorption and heat 
regeneration are prejudiced to an extent not generally 
realised. 


At a recent meeting of the American Institute of Elec- 
trical Engineers Messrs. 8. J. Lisberger and C. J. Wilson 
read a paper entitled “ Alternating-current Systems of 
Underground Distribution.”’ The authors mention that 
in most cities where electric energy is distributed under- 
ground the three-wire 200-volt continuous-current system 
is used. This system is stated to be preferable by reason 
of its simplicity, reliability and flexibility; but the 
authors present reasons why alternating-current supply 
must sometimes be adopted, and then they proceed to de- 
scribe suitable junction boxes, &c., as used by the Pacific Gas 
and Electric Company. It is interesting to note that all 
the junction boxes are made of cast iron with aluminium 
covers, these latter being made water-tight by means of a 
moulded rubber gasket. 


In checking the current and voltage of the potentio- 
meter, one troublesome source of error is leakage from one 
circuit into the other, and on account of the high resist- 
ance necessarily used as a potential divider for the volts 
this error may seriously affect the accuracy of the observa- 
tion. Ebonite is usually regarded as a perfect insulator, 
| but it is liable to decomposition, especially when subjected 
to light. The effect is hastened by a damp, warm atmos- 
phere, and it is sometimes appreciable in a few hours. 
Practically all commercial ebonite is affected in this way 
The consequence is that instead of an infinite resistance 
over the surface of a piece of ebonite it is well to assume a 
comparatively low insulation resistance. The leakage 
current may become quite appreciable in comparison with 
such small currents as are commonly used in potential 
dividers. 


EXPERIMENTS under the control of experts from the 
Italian War Department are being made between Milan 
and Turin for the wireless transmission of drawings, 
autographs and conventional writings, which have been 
sent for the distance of 150 kiloms. and reproduced by 
pure air waves. The invention, due to Francesco De 
Bernochi, of Turin, and named by him radio-telecono- 
graphy, is based on the employment of synchronous 
periods of electric waves corresponding to synchronous 
periods of eloicoidal motions, which, drawn from the 
receiving station, give the reproduction of what has been 
transmitted. It is said to be characterised by great 
simplicity, being applicable to any radio-telegraphic station 
and has met with encouragement from General Spingardi, 
Minister for War, on account of its military importance 
for the secret tele-reproduction of documents, crypto- 
grams and drawings of fortresses. 


In a paper on “ High-pressure Gas for Manufacturing 
Purposes,”’ read before the Institution of Gas Engineers, 
Mr. A. W. Onslow expresses the opinion that there is need 
for a cheap and efficient means of compressing gas up to 
15 lb. per square inch, as a manufacturer considers the 
first cost very seriously, and if the adoption of gas under 
pressure is to become universal, some attention to this 
branch of the subject is desirable. Burners, the building 
up of furnaces, loss by radiation, air supplies, &c., have 
all been satisfactorily dealt with ; so that the compressor 
is now apparently the last factor needing settlement. 
The fact must be kept in view that if air is to be admitted 
under pressure it must be continuous. In an instance 
under the author’s knowledge, with one furnace the air 
pressure was 3 lb. per square inch, but with two furnaces 
at work the pressure dropped to 2 Ib. per square inch—the 
two days’ results being alike. Some understanding 
between the consumer and the gas companies’ repre- 
sentative might have averted this. 


A “DEMONSTRATION of the Use of Specific Gravity 
Balls for Determining very Small Differences of Density ” 
was recently given by Mr. T. H. Blakesley before the 
Physical Society of London. Mr. Blakesley said that the 
sensibility of specific gravity balls was vastly underrated by 
scientific men, and quoted passages from Prof. Balfour 
Stewart and Mr. Fownes which would tend to produce the 
belief that beyond the third decimal place specific gravity 
balls are not trustworthy. A variety of experiments was 
quoted which would indicate a sensibility a hundred times 
as great as this, and indeed that the error which might be 
expected in a properly conducted experiment would be 
of the order 5 in the sixth decimal place. It appears that 
Mr. Blakesley has been in the habit of employing specific 
gravity balls for the purpose of discriminating between 
the qualities of potable waters in respect of density, and 
therefore of hardness, of testing the efficacy of softening 
processes, &c., for all of which the specific gravity ball is 
claimed .to be admirably suited. The process of observa- 
tion differs from the ordinary rough-and-ready use in the 
fact that a thermometer of fairly open scale is employed 
to give the temperature at which a specific gravity ball 
is in equilibrium with a liquid which is being slowly warmed 
or cooled through that point of temperature. The error 


MISCELLANEA. 


ACCORDING to a report from the United States Consul- 
General at Christiania, there is a good demand for traps 
for the catching of wild animals in Norway. Different 
traps are used, mostly steel traps, some of home manu- 
facture, others imported, principally from Germany. 


In response to a request by the Museum Authorities, 
the Unbreakable Pulley and Mill Gearing Company is 
presenting a finished Benn friction clutch complete, 
to be included in the permanent collection at South 
Kensington. The clutch shell is cut away so as to show 
the construction and action of the levers and toggles used 
to create the necessary driving torque, which at the same 
time lock the clutch both in and out of gear. 


A sMALL Departmental Committee is being appointed 
to consider the measures now taken to protect shipping 
from the danger caused by floating derelicts and other 
obstructions to navigation, and whether these measures 
require to be supplemented. It is stated that Sir Archibald 
Williamson has consented to act as chairman. Repre- 
sentatives of shipowners and of the Imperial Service 
Guild will be invited to join the Committee. 


Tue Metallurgia Italiana, official organ of the Asso- 
ciazione fra i Metallurgici Italiani, has just published the 
statistics of the progress of the metallurgical and mecha- 
nical industries of Italy during the last eight years. The 
number of hands employed has risen in the metallurgical 
branch from 34,000 to 125,000, and in the mechanical 
industry from 66,000 to 216,000. The province of 
Lombardy has a long lead with 90,000 men employed ; 
then follow Piedmont and Liguria with 56,000 and 49,000, 
while Tuscany, Veneto and Emilia are next in order. 


THE death is announced as having taken place on the 
24th inst., from heatstroke, at Lahore, of Mr. Edwin 
Ault, of the firm of Shone and Ault, consulting engineers, 
47, Victoria-street, Westminster, and Wrexham. Mr. 
Ault had for many years devoted himslf to sewerage and 
sewage disposal work, and had been connected with a 
number of important works, both at home and in the East. 
He was so engaged when the fatality happened. He was 
a member of the Institute of Mechanical Engineers, a 
fellow of the Surveyors’ Institution, and a member of the 
Royal Sanitary Institution, amongst other learned societies. 


THE Home-office has issued an order under Sec. 61 
of the Coal Mines Act, 1911, regulating the supply, use 
and storage of explosives in mines. The general provisions 
provide that no explosive substance shall be stored under- 
ground, and that if explosives containing nitro-glycerine 
are used proper warming pans must be provided, whilst 
detonators shall be under the control of the manager of 
the mine or some person appointed for the purpose. If 
a shot misses fire the person firing the shot must not 
approach or allow anyone to approach the shot hole until 
an interval has elapsed of not less than ten minutes in 
the case of shots fire by electricity and not less than one 
hour in the case of shots fired by other means. 


A MEETING of the Executive Committee of the British 
Science Guild was recently held in London, when the sub- 
ject of the manufacture of explosives was discussed. It 
was pointed out that this country had not taken into con- 
sideration the fact that explosives were now being largely 
manufactured on the Continent from nitrogen in the atmos- 
phere, and that in the event of war the sources of raw 
material abroad from which British explosives are now 
made might be cut_off. The Guild wished to urge upon 
the Government that steps should be taken to produce 
explosives from the atmosphere regardless of financial 
considerations. A committee, with Sir William Ramsay 
as chairman, was appointed to bring the matter before the 
Government. 

THE report just issued by the Departmental Committee 
on the Science Museum and the Geological Museum 
shows that considerable progress has been made in con- 
nection with the plans of the new building. The site 
lies between the Natural History Museum in Cromwell- 
road and the Imperial College of Science and Tech- 
nology in Imperial Institute-road, its length from 

east to west being 1150ft. It will have a frontage of some 
190ft. in Exhibition-road, and another of some 17Oft. 
in Queen’s-gate. At the two ends it is proposed to build 
large halls with surrounding galleries, which will make 
full use of the space, and form suitable accommodation 
for exhibiting the collections effectively. The central 
portion ‘“‘ may well be occupied by lofty buildings, such 
as would be required to enclose a hall worthy of its place 
in the centre of the museum;” and this central hall 
will be connected with the east and west halls by compara- 
tively low side-lit galleries. The complete scheme of the 
building for the Science Museum provides 377,000 square 
feet of floor space. 

THE following information is from the report by his 
Majesty’s Consul at Helsingfors on the trade of that district 
in 1911, which will shortly be issued :—All goods con- 
nected with electrical machinery, &c., are supplied by 
Germany in far greater quantities than by the United 
Kingdom, with whom Sweden also competes in this 
trade. There does not appear at present to be any means 
by which the British import trade can be improved in 
such articles as telephones—received exclusively from 
Sweden—lamps, bells and other apparatus; but in 
electrical machinery, motors, &c., the United Kingdom 
might well compete, and is doing so to some extent, 
although the import is as yet insignificant. It should be 
noted in this connection that Finland is a country with 
great wealth in water power, and that turbines and elec- 
trical machinery must needs be used in large quantities. 
It therefore appears extremely probable that the import 
of the latter goods will improve, as it is considered that the 
local factories will not be able to meet the demand. There 
should thus be an opening for a thorough study of the 
Finnish market in this trade, and for an attempt to supply, 
if possible, the particular article required. The British 
share of the imports of suction gas and other motors 
is important, and) it is considered might be improved. 
It is difficult to say whether the import trade in this 
line developed in 1911, as no separate statistics are avail- 
able, but it should be mentioned that motors of all kinds 
are largely employed in Helsingfors for boats and cars 
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The Swing of the Pendulum. 


THE total disappearance of the 6in. gun from the 
British naval programmes of new construction since 
the time of the “King Edward” class was only 
| very partially relieved by its tardy re-adoption in 
| the cruisers of the “ City ” class, but, as far as battle 
ships only are concerned, this gun has found no place 
| at all for the last seven or eight years. As long ago 
las 1904, when the Africa, Britannia, and Hiberna 
were laid down, there was some criticism of the deci- 
sion of the Admiralty to adhere to the design of the 
King Edward VII. for these three ships on account 
of the 6in. gun being even then considered to be out 
of date for the secondary armament, and, moreover, 
just about this period there was considerable unani- 
mity among the various Admiralties in increasing 
| the calibre of secondary weapons. an United States 
'had installed 8in. guns in the “ Virginia” class as 

soon as the King Edward was seen to have 9.2in. 
| guns, and in the ‘*‘ Connecticut ”’ class, which followed, | 
| both 8in. and Tin. were adopted. Russia, in the 
Imperator Pavel, had installed 8in. and 4.7 in. 
| guns as an anti-torpedo boat armament even before 
| the war, though, incidentally, this vessel was only com- 
| pleted last year. Italy put 8in. and 6in. into the 
| Regina Margherita in 1903, while France adopted 
| the 7.6in. and 6.5in. weapons. The Russo-Japanese 
| W ar confirmed the previously expressed opinions 
that naval engagements would begin at ranges 
'thought to be out of the question only a short time 
before, but the most cogent reason for the accept- 





ment of the secondary armament, was the result of 


indicating and transmitting change of range and 
rate of change to the gun layers. The attention that 
was being given to the perfection of sighting gear 
and to the methods for facilitating the work of con- 
trolling gun-fire had a most important bearing on 
the reasons for the simplification of armament 
which has been so generally accepted. In the search 
for accuracy of fire control the heavier secondary 
weapons—S8in. and 9.2in.—became soon discredited 
when associated with 12in. weapons, on account of 
the difficulty of detecting, for range-finding purposes, 
the difference between the splash of their projectiles 
and those of the larger guns. Again, the same 
search for accuracy of hitting as opposed to volume 
of discharge revealed the fact. more certainly than 
was ever before adequately appreciated that with the 
multiplicity of splashes such as one might attain on 
a calm day more careful sighting for the bigger and 
more destructive weapons became increasingly diffi- 
cult. Further, in many of the vessels built about 
ten and twelve years ago carrying 12.6in. guns 
the height of the centre of the main deck guns above 
the normal water-line was such that comparatively 
moderate weather entailed the gun ports being closed. 
In the ** King Edward ” class, for instance, the axis 
of the main deck 6in. guns was only 13ft. above the 
water; in the “Cressy” and ‘ Canopus” classes 
it was even less, and certainly the smallest secondary 
weapons in these vessels, when exposed to rigid 
target hitting tests, were at a big disadvantage on 
account of their proximity to the water-line. It 
should not be forgotten that these, according to pre- 
sent-day ideas, were small ships as far as absolute 
size is concerned. The 6in. gun was first omitted 
entirely as a secondary weapon in the “ Lord Nelson ’ 
design, and as an anti-torpedo boat weapon the 3in. 
12-pounder gun superseded it entirely in 1904 and 





ance of the all-big-gun principle about this period— | 
say, five or six years ago—and with it the abandon- | 


the investigations into the problem of the control | 
of effective fire and the improvement in systems for | 


Whether identical reasoning or judicious copying, 
or both, were the reasons for foreign nations accepting, 
after a large interval had elapsed, the smallest big 
gun and the largest small gun, a similar policy was 
certainly widely pursued abroad, except, more par- 
ticularly, in the case of Germany. Whether in this 
case the 6in. weapon was retained for fighting pur- 
poses or for protection against torpedo craft, it is 
hard to say. Obviously it is available for both 
if used at all, and it was its total suppression that 
has caused so much comment, especially in view of 
its pending re-adoption by the British Admiralty 
and its continued retention by others. Now, it 
must be remembered that when the original Dread- 
nought was laid down, foreign destroyers of con- 
temporaneous date were only of 400 to 500 tons dis- 
placement and of 28 to 30 knots trial speed, whereas 
Great Britain was building boats of a much larger 
and faster type against which 3in. guns would be 
useless. A 3in. or 4in. weapon was at that time 
probably very correctly regarded as amply big 
enough for defence against th* smaller foreign craft. 
Battleships will not necessari! end on all occasions 
on their own anti-torpedc iament for dispersing 
hostile destroyers; the large fast British boats 
were designed to hunt down the smaller craft, and 
would certainly share in the anti-torpedo defence 
of a battle fleet. This co-operation of types must 
not be overlooked. It is also extremely probable 
that the work of clearing the seas at nightfall in 
the neighbourhood of the main fleet will also be largely 
affected by the second-class cruisers of the squadron. 
The extended use of heavier small weapons in the 
| primary vessels of foreign Powers has recently 
| been very marked. In the United States, for instance, 
| the “ Michigan ” class, completed in 1909, followed 
the original Dreadnought in having 3in. anti-torpedo 
weapons. During the succeeding years this arma- 
ment, which may, by a compromise in nomenclature, 
| be termed secondary, increased rapidly from fourteen 
'5in. in the Delaware and sixteen in the Florida 
| to twenty-one and twenty-two respectively in the 

Arkansas and New York. While in France the 
ie Danton ”’ class carried nothing between the primary 
|9.4in. guns and 12-pounders, the succeeding “‘ Cour- 
het” class have got twenty-two 5.5in., as have also 
the “ Bretagne” type. Austria and the Argentine 
Government have adopted twelve 6in., the former in 
association with 3in. guns and the latter with 4in. 
Turkey and Japan have sixteen 6in. in the ships now 
being built in this country. To what extent this 
| choice of armament is swayed by actual knowledge 
| on the part of the purchasers or by the recommenda- 
| tion of armament constructors is hard to say, but the 
fact that the 6in. gun is being generally reinstated 
is very significant. The Italian navy, however, last 
used it in vessels completed in 1904; on the Regina 
Elena primary 8in. guns and anti-torpedo 3in. guns 
were mounted, since when in the Italian Dreadnought 
types 4.7in. weapons have been adopted. Germany 
alone, both in cruisers and battleships, has retained 
the 6in. gun during all the fluctuations of foreign 
armaments. 

Quite apart from its problematical use in a fleet 
action, there is much to recommend the 6in. gun as an 
anti-torpedo weapon. During the Dreadnought period 
the size and speed of foreign destroyers have been 
considerably increased, and a much more devastating 
projectile than the 12 or 3l-pounder of the 3in. 
and 4in. weapons is found in the 100 1b. 6in. shell. 
Which is really most suitable for the purpose is 
very hard to determine. By the time elaborate 
experiments in gun-fire are carried out the constant 
mechanical changes of design introduce fresh features 
that cast an entirely novel complexion on the ques- 
tion. Foreign practice in this connection is really 
but little guide. For South American Republics 
a 6in. gun is probably an excellent fighting weapon ; 
the national character, as evidenced by the history 
of all the fighting on that continent, is one that tends 
to seek close quarters. Whether for European 
purposes, where it is certain that full advantage 
will be taken in the early stages of an action of the 
most approved methods of long-distance range- 
finding, a 4.7in. gun is not more suitable in view 
of the greater ease of installation is a moot question, 
and official opinion on it is considerably divided. 
Something heavier than 4in. is required ; the present 
position is what is to take its place. A great deal 
of weight must inevitably be attached to the anti- 
cipated conditions of warfare when choosing battle- 
ship armament. The question of the main armament 
only is just as difficult to answer as that of the entire 
armament, and at the present moment there are sug- 
gestions of a radical change in the distribution of big 
guns. With five or six centre line turrets the dis- 
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position of the smaller guns so that they do not inter- 
fere with the arcs of fire of the larger weapons is no 
easy matter. In some of the recent Dreadnoughts 
their positions lay the guns crews open to the effect 
of blast to a serious extent. Four-inch guns are 
easier to mount than 6in. in such a superstructure 
as it is now possible to provide ; to put 6in. on the 
main deck tends to reduce their command consider- 
ably. For night work the smallest gun is probably 
preferable on the ground that the flash is considerably 
less. From the results of gunlayer tests during the 
last few years we may take the relative rate of fire 
of 4in., 4.7in., and 6in. guns as being respectively 
about 10, 8, and 6 rounds per minute, with a corre- 
sponding average accuracy of 4.25, 3.25, and 3.8 
hits per minute. If we assume that torpedo craft 
will discharge their torpedoes at a range of 1000 
yards, then boats sighted at 5000 yards off and 
advancing at 30 knots might be considered likely 
to receive approximately 17, 13, or 15 hits per gun 
respectively in the four minutes that they would take 
to cover the intervening distance. On this basis 
the 6in. weapon appears much more suitable than 
the smaller weapons. Its weight, however, and the 
space it occupies tend to neutralise its advantages 
in some respects; the 50-calibre high-velocity 4in. 
weighs but one-quarter of what the 6in. gun does. 
But with the greatly increasing size of torpedo craft 
a heavier projectile than 30]b. is necessary, and a 
more powerful and longer range weapon also. 

Those who, like Sir William White, have never 
ceased to advocate the retention of the 6in. gun 


instance, no one would be prepared to admit that the 
fuel valve of a Diesel engine has arrived at finality. 
In all our descriptive articles on marine motors 
we have confined ourselves almost entirely to the aspect 
covered by the first section, only rarely expressing 
views on points in section two, and then we have 
given only those of the makers of the particular device, 
and these we have criticised only so far as ordinary 
everyday engineering knowledge could be brought to 
bear upon them. Most of these points, then, are 
matters almost of trial and error—of experiment 
certainly—and as such can only be decided by those 
who are engaged in the manufacture of such engines. 
We therefore feel guilty of no sin of omission in not 
dealing with them, even though a thoroughly detailed 
and accurate description on these lines would provide 
much more valuable information than we have been 
able to give, especially to those who are about to 
undertake the construction of such engines for the 
first time. Points of ordinary engine design, such 
as accessibility of the piston, the use of the cross- 
head instead of the trunk piston, simplicity of the 
valve gear, &c., we have not hesitated to comment 
upon freely, and compare and criticise ; consequently 
we were most interested to hear these points dis- 
cussed at a recent meeting of the Institution of 
Automobile Engineers, when Mr. R. G. L. Markham 
read a paper entitled ‘‘ The Importance of Design 
for Marine Motors.” This aspect of the question, 
differing as it does from the method of dealing with 
the subject adopted by the readers of papers 
| read before other bodies, strikes us as being peculiarly 





will be pleased to see it once more mounted in future | appropriate as coming before a body of men who 
British battleships, and, when there, the gun will be | are rather engaged on the designing side than occupied 
equally available for fighting or anti-torpedo purposes. | in the actual running of the engines, and among whom 
As long, however, as the five-turret battleship design | sea experience is probably, from the very nature of 
remains the standard type it is not easy to arrange | the case, somewhat limited. The views expressed 
for its suitable re-adoption. Shall we perchance see | by Mr. Markham as an old steam marine engineer 





a distinct change before long? In the Michigan and | 
South Carolina the United States Navy Department | 


got very near the ideal arrangement of armament 
according to current naval practice. In their case 
the 3in. guns were in a battery on the uppet. deck. 
A similar heavy gun arrangement with 6in. weapons 
where now we find the Michigan’s 3in. might easily 
prove a most suitable development, not because we 
regard the 6in. as a fighting weapon under modern 
conditions, but because, with the compromise essential 
to battleship design, the main and anti-torpedo 
armaments must be so disposed as not to interfere 
with one another. In the various Dreadnoughts 
referred to above the 6in. battery is disposed on the 
upper deck in the Argentine, French, German (Goeben 
only), Italian, Japanese, and Turkish vessels, while 
the Brazilian, German (battleships), Russian, and 
United States navies retain the main deck position. 
In an interesting article in Brassey’s ““ Naval Annual ”’ 
Sir William White, referring to modern battleship 
design, asks the trenchant question, “ Would it not 
be as well to reconsider the subject on the basis 
of a sensible reduction in the total number of heavy 
guns which should be mounted in an individual 
ship ?”’ Five heavy gun stations, especially when all 
are on the centre line of the vessel, introduce many 
complications, owing to the great areas swept by the 
gun muzzles. The arrangement of funnels, masts, 
superstructure, and boat stowage is becoming an 
increasingly difficult problem, while the internal 
features of the vessel would, in addition, be con- 
siderably simplified. Unless the size of battleships 
is to be considerably increased, especially in length, 
a modification on these lines would seem to be a very 
feasible solution of the present difficulty in finding 
adequate space for a more powerful minor armament, 
viz., the re-adoption of the 6in. gun. 


Marine Motor Pistons. 


THE subject of marine motor design divides itself 
into two sections—(1) the general arrangement and 
fitting together of the parts—in fact, the outline— 
and (2) the construction of the details, which includes 
fit, clearance, &c. The first section is one upon which 
the ordinary steam marine engineer is not only 
competent to give a sound opinion, but one on which 
his opinion ought to be sought and considered, 


coincided with those expressed from time to time 
by ourselves almost in their entirety, and it is with 
the arguments raised in the discussion in opposition 
to these that we propose to deal. 

Taking first the point which we have been most 
insistent in urging—the accessibility of the piston. 
In the discussion on the paper in question this divided 
itself under two headings—first, whether the piston 
needs looking at often enough to make it worth 


above or below. For ourselves, we entirely fail 
to see the validity of any argument against accessi- 
bility—or, rather, we fail to see that there can be 
any argument against it. ‘‘ Leave well alone” is 
certainly not a sound one. Motor car repairers 
know only too well that in many cases many shillings- 
worth of dismantling has to be done in order to carry 
out a few pennyworth of repairs. Some speakers 
admitted that it used to be thought necessary some 
twenty years ago to take out the piston of a steam 
engine for examination after every voyage, but that 
it is not necessary to do so now. Whether this 
statement was due to the fact that their actual 
participation in the work of drawing pistons, &c., 
and their responsibility for the results, ceased at that 
date we do not know. 
that we cannot conceive of any circumstances which 
can have arisen since to render the precaution un- 
necessary with a steam engine. In saying this we 
are not overlooking the fact that turbines are not 
examined after every trip, but here the conditions 
are quite different, and with a motor the need is, 
we think, increased greatly. 


tightness of the rings is much more important ; the 


with a two-cycle engine might cause serious trouble. 
Surely, then, things should be so arranged as to make 


while to trouble about having it accessible at all; | 
and, secondly, whether it should be accessible from | 


We must say, however, | 


There are more rings | 
| than on a steam reciprocating engine ; the absolute | 


rings are more liable to become gummed up, with | 
some fuels at any rate, and the breakage of a ring | 


worst, it is the duty of the designer to give the engineey 
the very best, and it is then not the fault of the de. 
signer if the engineer fails to make use of the weapon 
with which he is armed. As to whether the pistons 
should be removable from above or from below 
the arguments appear to us to be equally strong, 
Accessibility implies the getting at and replacement 
of a part in the least possible time. This venerally 
means the removal of the fewest possible parts, 
or, at all events, the removal only of such parts as 
can be removed quickly and replaced quickly without 
the need for extreme accuracy of adjustment. Take 
the case of the removal of a piston for a four-cyele 
crosshead type of motor. If it is to be removed 
from above, first the valve gear has all to he dis. 
connected ; then the joints on the water, exhaust, 
fuel, air injection, and starting air pipes have to be 
broken, and perhaps a relief pipe too. The cover 
joint has to be broken—say, the removal of eight 
big nuts—the cover lifted, involving the use of tackle, 
the piston split pin and nut removed, and the piston 
lifted—more tackle. In replacing, the piston nut 
has to be screwed down, leaving it to speculation 
whether the cooling oil joint between the piston and 
rod is tight ; the cover joint to be made good to with- 
stand a pressure of at least 500 1b. per square inch, 
The joints on the fuel and injection air pipes have 
to be made to withstand a pressure of, say, 900-1000Ib. 
the starting air pipe for a pressure of 300-500 lb,, 
and the water and exhaust joints to stand ordinary 
pressures ; and then the valve gear, consisting of at 
least four units, has to be recoupled. All this involves 
more than a few minutes’ work, and in a sixteen- 
cylinder ship it has to be done sixteen times—not three, 
four, six, or even eight times, as with a steam enyine. 
Now, take the same job on an engine where the piston 
isremovable from below. In one particular instance 
if it is required to examine the rings, there is only one 
plain flange joint to be broken—a joint subject only 
to quite low pressures—easily and quickly taken down 
and equally easily and quickly replaced. More would 
certainly be needful if it were desired also to examine 
the condition of the cylinder walls. In the Tosi 
design it is necessary to remove the oil-retaining door 
on the crank case, disconnect the crosshead pin 
| and the cooling water pipes, lower and run out the 
| piston, and both the piston and cylinder can be 
‘examined. In reassembling the piston is replaced 
|in the cylinder, the crosshead pin recoupled—a job 
| which every engineer can tackle—the water pipe 
joints re-made to withstand a pressure of, say, 60 |b. 
per square inch, and the oil door replaced on the crank 
case. Which of the two jobs would be undertaken 
| more light-heartedly, and which would probably 
lead to least trouble or anxiety if carried out in a 
| hurry on a lee shore ? 

And, after all, what is the objection? To those 
who already have a design which does not admit 
| of removal from below it means an alteration of design 
|and new patterns. To those starting out afresh 
a design such as the Tosi costs no more and presents 
no features of weakness. The whole point seems to 
us to be that it is overlooked that the steam engine 
was double-acting, so that removal from below could 
not be contemplated, and the removal of a cover 
entailed only the breaking of the one cover joint 
and perhaps one small pipe joint and nothing more, 
whereas the Diesel engine, with all the valves on the 
cover and the valve gear overhead, entails the breaking 
of a number of vitally important joints and the 
removal of a lot of gear. Being a single-acting engine, 
the removal of the piston from below appears the 
obvious solution. Then as to whether the piston shall 
be of the trunk type or not, we have always been pre- 
pared to admit that where head room is limited, as 
on a submarine, the objections, serious as they are, must 
|apparently for the present be submitted to. For 
| ordinary commercial work, however, that condition 
'has no weight, and therefore the only argument in 
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it as easy as possible to get at the pistons just to see | 
that before the commencement of a voyage they are, | its favour, except that of first cost, disappears. 


as nearly as human foresight and skill can make | This increased cost involved by the abandonment 
them, to be relied on, or, failing this, that the stop | of the trunk piston will, however, be largely com- 
shall be as short as possible in the event of a failure | pensated for by the reduced consumption of lubricat- 
while on a voyage, which, as we say, would be of much | ing oil with the crosshead type of engine, and by the 
greater importance than with a steam engine. It is | reduction in repairs due to the removal of side thrust 
quite true that we have ourselves reported on the | from the piston and the better conditions under which 
condition of a piston after thirty days’ continuous | the crosshead pin will be working. On this point a 





as it is he who has to keep the engines running, and he 
is the man who has had experience of the conditions 
actually existing on shipboard. He has, too, a num- 
ber of deeply rooted prejudices, which it is hardly 
advisable at this period to ignore. With regard to 
the second section, such experience and certain know- 
ledge as there is to-day is entirely confined to those 
firms who have been specialising for the past dozen 
years in motor construction, and the information is 
a jealously guarded secret not available in text- 
books or in other ways to the ordinary engineer. 
Much of it, too, is still of a temporary nature ; for 








certainty is worth a ton of speculation. 


running, and that other long non-stop runs have /| very important admission was made in the discussion 
been made ashore, but it is inevitable that a time | by one of the speakers, who is connected with one of the 
will come when the rings will require cleaning, and | big builders of motors in this country. He stated 
how is the crucial moment to be decided upon if the | that, even though his firm claimed to have a perfect 


| examination, apart from repair, is not made regularly | system of gudgeon pin lubrication for trunk pistons, 


and periodically ? A variation in the quality of the | they experienced trouble in this direction. The 


oil supplied to the ship might quite upset the engi-| condition of so important a part of the machinery 
neer’s previous observations, and shorten the period | working in a hot, invisible, and inaccessible position 
which he had decided was a safe one to allow a piston | for, say, three weeks on end must be a source of 
to run. All marine experience teaches that it does | considerable misgiving to the engineer responsible 
not do to cut things fine at sea, and that an ounce of | for it, and we think that he is entitled to at least 
At the very | some consideration. 
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Motori Diesel. By Engineer Georgio Supino. Milano : 

Ubrico Hoepli. 

17 is difficult. to decide the class of reader to which this 
pook, which is published in Italian, is intended to 
appeal. The title is comprehensive enough to warrant 
the assumption that it is a complete treatise on the 
Diesel engine in all its applications, but the actual 
contents disappoint the expectation ; the scope is 
distinctly limited. Then, too, the fact that a number 
of formule are included would seem to indicate 
that it is meant to appeal to the designer, and yet, 
for instance, in the description of a drawing of a 
evlinder and column a trifling item such as the facing 
to take the platform bracket is among the two or 
three details which are lettered for reference, while a 
sketch is given of a crank shaft forging marked out 
for slotting preparatory to turning the crank pin, 
and so on. 

Again, among the formule is one by which can be 
calculated the bore and stroke of a Diesel cylinder 
required for @ given horse-power when the revolu- 
tions are known. Applied to examples within our 
own experience, we find that this formula gives 
a very close approximation to the facts both for two 
and four-cycle engines, but its value to the ordinary 
reader is seriously discounted by the inclusion of a 
number of constants of which the values are shown to 
vary somewhat widely, actual experience of shop 
practice in building these engines being required 
for the correct interpretation thereof. As the formula 
is therefore only useful to the expert, it might be 
assumed that the book is designed for that class, 
but yet a great deal of it is occupied by very elemen- 
tary matter, such as the explanation of the cycle, and 
details of barring gear, piping, &c., which the expert 
would acquire in the course of his ordinary engineering 
rather than in pure Diesel engine practice. We 
should prefer therefore to consider the book as an 
elementary treatise on the working parts of a Diesel 
engine and their functions and some possible varia- 
tions. Considered from this point of view, there 
are some excellent drawings, which give a good idea 
of the details of construction of the fuel valve, scaveng- 
ing valves and pump, compressed air starting valve, 
fuel pumps, and governing gear, &c. There is, how- 
ever, no really valuable information as to the sizes, 
strengths, clearances, &c., of the various parts, most 
of the sketches being entirely without dimensions. 
Nor do we find any discussion as to general features 
of design, accessibility, &c., nor is any criticism 
offered as to such points as the comparative merits 
of the stepped type of scavenging pump, which 
forms part of the main piston, and the alternative 
methods of driving it off the crank shaft or by levers 
and other features. We note, too, that practically 
nothing is said about Messrs. Carels Freres, Bur- 
meister and Wain, the Nederlandsche Fabriek, and 
other well-known builders of Diesel engines. There 
is, however, an informing chapter on the correct 
setting of the fuel cam from indicator diagrams, 
and a note as to the conditions which influence the 
choice of the adoption of the various forms of motive 
power—turbine, steam, gas, or Diesel—for different 
classes of work. 

The book concludes by devoting some thirty pages 
to the Diesel engine as used for marine purposes, 
starting with a disquisition on the advantages of the 
Diesel over the steam engine, the most being made 
of them, and one of the author’s contentions is sup- 
ported by a diagram showing the space occupied 
by a steam engine fitted in a boat on Lake Ziirich 
and the comparative space occupied by the Diesel 
engine which replaced it. Unfortunately, no par- 
ticulars are given of the type of steam engine which, 
from the outline in the diagram, looks like an old 
slow-running ‘compound, whereas the Diesel is 
stated to run at 300 revolutions a minute, which 
discounts the value of the comparison, though it 
must be said that the author’s other contentions are 
based upon a more solid foundation. 

An illustration is given of a type of reversing 
gear which may be historically interesting, but 
which can hardly be quoted as present practice. 
The gear consists of two bevel wheels on the cam shaft, 
either of which can be engaged as required for ahead 
or astern, with a bevel wheel on the usual vertical 
shaft from the crank shaft, like a crane gear. The 
Blackstone engine reversing gear is. by the way, 
wrongly cited as requiring to have the cam rollers 
lifted off the cams to enable the cam shaft to slide 
along, while comparatively few of the many different 
well-known methods of reversing are dealt with at 
all, such as the Nederlandsche Fabriek double cam 
shaft and others. The subject of reversing gear, 
instead of a reversing engine, is also introduced, 
but is dismissed in so few words and with only one 
illustration that it would have been better to leave 
it out altogether, nor do we think that the inclusion 
of a few words on the subject of what is largely small 
motor boat reversible blade propellers adds to the 
value of the work. 

However, as we say, a number of the drawings 
are very good as giving particulars of small details 
which are usually not entered into in descriptive 
articles in the technical Press, and therefore the book 
is worth perusal by those who wish to learn how the 
Diesel engine works in all its parts, how the parts 





are put together, started up, regulated and lubricated, 
and the practice in a few works with regard to con- 
struction of some details and the installation of foun- 
dations, fuel tanks, piping, and other suchlike acces- 
sories. 


Heat Treatment of Tool Steel. By H. Brearley. 

Longmans, Green and Co. 10s. 6d. net. 

Tuis work, emanating from the Research Laboratory 
of Thomas Firth and Sons, Limited, and embody- 
ing some of Mr. H. Brearley’s experience there, is a 
contribution of no small value, particularly to the 
ever-widening, neutral ground, common to the interests 
of both maker and user of tool steel. It is a welcome 
and frank statement of the ills to which tool steel 
is heir; and no attempt is made to gloss over those 
for which the maker is responsible. Defects such as 
hard cores, blow-holes, roaks, laps, decarbonised 
surfaces, originating in the ingot or during rolling 
and reheating, are traced through their various 
manifestations to the finished tool with sufficient 
clearness to help a toolmaker to distinguish them from 
such defects as split centres and fine surface cracks 
due to errors of temperature and shape when forging, 
cracks on soft spots, sharp corners, and on ground sur- 
faces due to errors in heating, quenching and grinding. 
The differentiation of these faults is the first step 
the toolmaker has to make toward curing his own 
troubles, and the avowed intention of the book is to help 
the toolmaker to trace such faults back to their origin 
and locate them in the material as supplied or in the 
subsequent treatment. Other chapters which con- 
tribute towards the achievement of this object 
are those on hardening plant, hardening typical tools, 
tempering and straightening, and pyrometers. 

The author is particularly happy in his treatment of 
pyrometers, and special prominence is given to 
simple and inexpensive methods of ascertaining tem- 
peratures. This chapter is one of the most valuable 
parts of the book, and should contribute to a real 
advance in many a tool smithy and hardening shop. 

In the hands of the draughtsman this book will lead 
to more enlightened designs and to a much needed 
closer touch between drawing-office and hardening 
shop. The difficulties of hardening will always be 
one of the limits imposed on the designer. At present 
very great ingenuity has to be displayed in the harden- 
ing of complicated pieces requiring different degrees 
of hardness on different parts, and an intelligent 
appreciation in the drawing-office of the difficulties 
encountered will often greatly simplify the procedure. 

One important chapter has been left out. Except 
for one or two isolated references to the fracture and 
the Brinell ball test, no information is given about 
methods of testing bars and tools to ascertain their 
suitability. for the purpose intended. The Sclero- 
scope, Sclerometer, and E. G. Herbert’s special steel 
tube for testing tool hardness are not mentioned 
either in text or index; nor is the automatic centre 
punch fitted with a rounded end or hardened ball 
referred to. The Scleroscope is used extensively 
in some tool shops, and the converted automatic 
centre punch used in conjunction with a taper gauge 
etched on glass, for measuring the diameter of the 
depression produced, is capable of giving most useful 
indications. 

In the more theoretical parts of the book the author 
is less happy than in the practical applications. The 
structure of steels of varying carbon content 
quenched and not quenched are illustrated, and the 
connection between free cementite and brittleness and 
hardening cracks is made clear; but no attempt is 
made to define hardness nor to correlate the effect 
of reheating with the corresponding internal change 
in structure and physical condition. The gap 
between resultant hardness and the latent physical 
condition causing it is not bridged. On one page 
we are told that if the outside of a round steel object 
becomes quite hard before the inner portion has been 
cooled below the temperature at which critical 
expansion takes place, then, when it does take place, 
the hardened exterior is subjected to expansive 
forces. On the page following we are told that each 
piece of hardened steel of a considerable size is in 
the act of being pulled apart. One or both of these 
statements must be either incomplete or wrong. If the 
expansive forces below the exterior persist when the 
article is cold the core must be in compression and not 
in tension, as the second statement implies. Further, 
the first statement is intrinsically unconvincing. 
Surely, before the critical temperature is reached, 
the tangential forces in the outer layers of a cooling 
tool will be tensional and the radial forces compres- 
sive. When the outer layers pass through the critical 
range, and expansion takes place, the core will be 
under tension, and the outer layers tend to be com- 
pressed tangentially. Whether the forces of com- 
pression will be greater than those of tension can only 
be inferred from actual experiments. When the 
core passes through its critical range, the outer layers 
will be subjected to an added tension tangentially, 
and it would be unwise to insist that all parts are in 
the act of being pulled apart ; in this, as in other parts 
of the book, one is compelled to write non sequitur. 

Fig. 26, showing changes of temperature and 
expansion and contraction, is dismissed very curtly, 
and merits a closer discussion. Curves like this 
and their consequences do not ‘‘ explain themselves ” 
to the toolmaker and the hardener. The book closes 


with a chapter on high-speed steels, and some amusing 
excerpts from the literature of steel hardening. 
Notwithstanding some deficiencies the book is 
certain to prove a real help to all anxious for a better 
understanding of tool steel. 
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CANADIAN DRY DOCKS. 

THREE great dry docks will soon be available in eastern 
Canada, one at St. John, N.B., one at Quebec and one at 
Montreal. 

Over seven million dollars are being spent on the 
Courtenay Bay improvements at St. John, among which 
will be a dry dock either 900ft. or 1100ft. in length. The 
original contract called for a dock 900ft. long, but since 
the contract was signed certain developments have arisen 
which may cause the plans to be modified and the larger 
dock constructed. 

The engineer appointed by the Government to inves- 
gate and report upon the relative merits of the proposed 
sites at Quebec has completed his work, and his report is 
expected to be published at any time. This report will 
settle whether the Quebec dock will be placed on the 
southerly side of the river near Point Levis or on the 
northerly side near Quebec. It is understood that the 
dock will be commenced as soon as practicable. 

Work on the basin for Montreal’s floating dry dock 
is progressing rapidly at Viauville, and is about half done. 
The dredging is proceeding rapidly and work on the pier 
for deflecting the current away from the basin is being 
pushed on as fast as possible. This pier will be over 
700ft. in length. The approach from the ship channel 
will have a depth at low water of 30ft., and will be approxi- 








mately 2500ft. wide. 
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THE IMMINGHAM DOCK. 
Na. V.* 


In our previous notices attention has been drawn 
to the fact that the dock at Immingham was brought 
into being primarily as an outlet for the export traffic 
from the rapidly developing coalfields in Derbyshire 
From the drawing showing the 
lay-out of the dock and sidings and the other patti- 
culars published in our issue of May 17th an excellent 
idea will have been obtained of the accommodation 


and South Yorkshire. 


The delivery spout is pivoted at the inner end to a | of dealing with 20-ton or 30-ton end-door wagons at 
cross-girder, which can be raised or lowered. The | any height between 18ft. and 60ft. above the quay 
cross-girdeF carrying the butt end of the spout is | level. ; 
supported on the framing by a pawl-and-rack arrange- | The hoist can be worked on any part of 300ft, 
ment. Safety chains are also provided for this cross- | of the quay to suit the hatchways of a ship. Wagong 
girder to guard against accident in the event of one | up to 20 tons are lifted by four side rams, there being 
or both pawls slipping. There is also a regulating | two at each side of the cradle. Two of these rams are 
door on the spout, which is operated from a platform | in constant communication with the accumulator and 
on the hoist framing, thus further minimising break- | nearly balance the weight of the cradle. Secured to 
age of coal. A telescopic extension piece is attached | the framing of the hoist, with its ram working down. 
to the shoot when vessels of greater beam have to be | wards, is a hydraulic jigger with two ropes passing 





which is now available for the coal export trade loaded. ‘The spout is free to move laterally over a| round the pulleys, each having a multiple of four, 
at Immingham. Not only are there a great depth range of 20ft. | On the top of this cylinder is another one witli its 


of water, large dock area, and quay space, | 


The operating machinery consists of hydraulic | ram working upwards. The same ropes are led round 


but the loading and discharging facilities are on a| Cylinders and rams for hoisting, tipping, raising, or | these ram head pulleys, but in this case it has a jul. 


correspondingly liberal scale. 


lowering the spout. Owing to the varying loads | tiple of only two. The two ropes from the jiggers are 


Outside the entrance to the dock have been con- | to be dealt with, the hoisting cylinders are so arranged | led round pulleys on the top of the hoist and are 


| 
structed two L-shaped timber jetties, one on each side | : : } . ; 
These | are in action, and when dealing with the larger trucks | cradle rail level. 
| 
| 


of the entrance channel—see page 512 ante. 


jetties extend into the river about 650ft., and on that Rig: c : 
portion of the western jetty that runs parallel to the | #dditional ram power by the movement of a single | 
river a coal shipping plant has been in operation for | Valve lever. 

This position was selected | : 

so that the coal shipping trade could be carried on | as balance weights and operate on the cradle through 
before the main dock was completed, and thus gradu- | 


about eighteen months. 


ally bring the trade in the desired direction. 


Several proposals were made for conveying the 
coal over the 650ft. which intervenes between the | ® 
shore and hoist without interfering with the jetty, 
as it was desirable to keep this level and free from any 
interruption which might interfere with the ropes 


or cables of ships when being led into or out of dock. 
Accordingly, it was decided to 


resting on cast iron cylinders. To make the installa- 
tion as automatic as possible, two sets of bridges were 
erected, the one carrying the full trucks gravitating 


span the distance 
from the shore to that part of the jetty which runs 
parallel with the river by means of steel bridges 


that when the smaller loads are lifted only two rams | attached to a crosshead working in guides below the 


When loads up to 20 tons are being lifted the down- 
ward working ram is open to exhaust and falls as the 
| cradle rises, thus keeping the ropes tight, the cylinder 
filling up with slack water from the tank. When 
the required height for tipping is reached this rain is 
put to pressure and tips the wagon. When 30-ton 


the operator in the valve-house can at once add | 
By this arrangement water is econo- 


mised. The hoisting rams are so placed that they act 


wire ropes. All the valves are grouped together 
in one valve-house placed on the hoist frame about | wagons are being lifted this ram is put to pressure in 
60ft. above the jetty level, so that the operator has | addition to the side rams. When the required height 
full viewYof all movements. The cylinders are | for tipping is reached the upward working ram is put 
|encased to prevent freezing of the water in them. | to pressure, as the downward one is not powerful 
Regarding the guaranteed speed of hoisting, we under- | enough to start tipping a large wagon. After the 
stand this was easily attained, and that, whilst forty- | wagon has run into the horns the downward working 





| 


two trucks have been handled in one hour, this is by | ram is powerful enough to finish the operation. 

| The tip table is fitted with a double fulcrum 
arrangement, which is both economical in pressure 
to coal shipping appliances, comprising seven hydraulic | water and saves a drop of 3ft. to 4ft. of coal into the 
| coal hoists. The five fixed hoists at the western portion | shoot. The nose and heel of the shoot are suspended 
of the south wall stand out into the dock on short | by wire ropes from barrels on the top of the hoist. 
| piers, in order to economise quay space. Hoist No. 7 | These barrels are controlled by hydraulic machinory, 


no means the limit so far as the hoist is concerned. 
The whole of the south quay of the dock is devoted 























Fig. 18—-UPPER AND LOWER TRACK AND COAL HOIST 


towards the hoist at 1 in 90, and the other for the 
empty trucks gravitating to the shore at 1 in 75, 
and thus avoiding mechanical handling of the trucks, 
and also providing ample standage room. The 
bridges form a viaduct 600ft. long in 100ft. spans. 

The hoist—Figs. 18, 19, and 20—was constructed by 
Head, Wrightson and Co., Ltd., of Thornaby-on-Tees, 
to fulfil the following conditions :—First, to deal with 
10, 12, 15, or 20-ton coal trucks ; secondly, to deal 
with either end delivery or bottom delivery trucks ; 
thirdly, to travel at a vertical speed of 3ft. per second ; 
and, fourthly, to be operated by hydraulic power 
at 750 lb. pressure per square inch. The hoist con- 
sists essentially of a steel framing, cradle, delivery 
spout, and operating machinery. The framing is 
comprised of triangulated legs about 84ft. high on a 
substantial grillage of steel girders placed on the top 
of timber piles. More care had, of course, to be 
exercised in designing-the framing and grillage than 
would have been necessary had the hoist been placed 
on a solid concrete foundation. 

The cradle consists of a rectangular platform, with 
space for the attendant who operates the trap doors 
of the trucks. On this platform is situated the 
tipping cradle, which is so arranged that the rails 
incline towards the delivery spout when ascending 
and the incline is reversed when opposite the return 
gantry or bridge where the empty trucks run off. 
To prevent breakage of coal with end tipping trucks, 
a special movable shoot is fitted to the tipping cradle, 
which bridges over the spaces between the truck 
and the main delivery spout, an arrangement which 
has been found to answer its purpose admirably. 
In the event of bottom delivery trucks being used, 
a hopper is fixed below the platform into which the 
coal is delivered from the truck, and thence into the 
delivery spout. 
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Fig. 20—HOIST AT THE WESTERN JETTY 


Fig. |IS-UPPER BRIDGE FOR EMPTY TRUCKS | 


is movable, and working with fixed hoist No. 6, which | also fixed on the top of the hoist. There are two pairs 
is fixed flush with the quay, enables ships to be loaded | of engines connected by a shaft, on which are three 
in two holds at the same time. The first five hoists | sets of. clutches which actuate three worm shafts. 
are capable of dealing with end tip or bottom door | These shafts are used for lifting or lowering the heel 
wagons of a gross weight of either 30 tons or 20 tons, | or the nose of the shoot, or for swivelling the nose of 
and the wagons are tipped through an angle of 45 deg. | the shoot sideways. One or both engines can be used 
at any height. The single fixed hoist is similar in | at the will of the driver, the engines being controlled 
every respect, with the exception that it is designed | and the clutches worked from the driver's 
to lift through 56ft. and to deal with end tip wagons. | The hoist is fed by a traverser with a double track, 
These hoists are arranged for a speed of raising | which carries the wagons between the in-running 
and lowering of 180ft. per minute with a pressure | road and whatever position the hoist may be. The 
of 800 lb. per square inch on the accumulator at the traverser is hauled by hydraulic jiggers having a total 
power-house, and they are each capable of raising | stroke of 150ft. By a special arrangement of hand 


cabin. 


and tipping about 400 tons of coal per hour, or 5000 
tons in a day of twelve hours, or 40,000 tons from the 
eight hoists combined every day. Each hoist is 
served by a group of eight gravity sidings leading 
from the high-level serving roads. Each siding 
accommodates forty 10-ton wagons, a total of 320 
laden wagons for each hoist. 

In addition to the laden gravity sidings leading to 


gear the traverser can be set to work over any par- 
ticular 150ft. of the gantry. The traverser is 27ft. 4in. 
long by 29ft. 5in. wide and is mounted on eight wheels 
fitted with rolled steel tires 2ft. 6in. diameter. The 
longitudinal girders on which the traverser runs are 
18ft. centres, and they are carried by twelve columns, 
each bay being 30ft. 6in. 


The hauling cylinders and adjusting screw are 


the hoists, each hoist has a set of empty gravity sidings 
leading from the hoists and extending under the high- 
level serving roads to the empty storage sidings. The 
bridges carrying the high-level roads over the empty | worked by the jiggers to take the sag of the hauliny 
wagon sidings have been constructed in ferro-con- | ropes. The peripheral speed of these pulleys is the 
crete by the Yorkshire Hennebique Contracting Com- | game as the speed of the ropes, so that there is no 
pany, Limited, of Leeds, which firm was also respon- | wear on the ropes as there would be if they had to 
sible for the ferro-concrete gantries on the coal hoists | start the pulleys revolving every time they sagged on 
by means of which the empty trucks are carried away |to them. The traverser is fitted at each end wit! 
on the high-level over the quay. | locking bolts to engage with the in-running road an< 
The six fixed coaling hoists at the south quay were | the hoist. Each track on the traverser is also fitted 
constructed by Sir W. G. Armstrong, Whitworth and | with bolts towards either end, so that the wagon cannot 
Co., Limited, of Elswick Works, Newcastle-upon- | run off as it is being traversed along. The hauling 
Tyne, and are clearly illustrated in Figs. 23 and 25. | cylinders are controlled by the man on the traverser, 
The 30-ton movable hoist and traverser—Figs. 24 and | there being a lever at each end, so that when he is 
26—was supplied by Tannett, Walker and Co.,| travelling towards the hoist he works the other one. 


horizontal, and they are carried by joists which run 
the whole length of the gantry. There is a series of 
large revolving pulleys carried from these joists 








* No. IV, appeared June 14th, 


Limited, of Hunslet, Leeds. This hoist is capable| There are two other levers at each end, one for work- 
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1 traverser stops, the other for working the wagon 
stops. ‘These two levers only work the stops at their 
own ends of the traverser. lhe whole of the gear is 
go interlocked that the driver can only work in a cer- 


ing t! 


tain order, and an accident is practically impossible. 
eo o . 7 . . 

From the back of the framing of the hoist projects 
a horizontal jib high enough to clear a Joaded wagon 
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Fig. 21 


on the traverser. On this jib travels a monkey with 
an arm projecting downwards and worked in and out 
by jiggers. On the end of the arm is an oak buffer 
beam. The traverser with a full wagon comes along 
from the in-running road and stops with its empty 
track opposite the tip table, off which the empty 
wagon runs of its own accord. The traverser is then 





plied by Sir W. G. Armstrong, Whitworth and Co., 
Limited, for the pig iron quay on the north side of the 
south-west arm of the main dock. These cranes are 
all of the double-powered luffing pillar type, fitted 
with steel wire lifting ropes, and in each case the 
luffing or derricking motion is effected by a direct- 
acting ram and cylinder fixed at the back of the crane 
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| EAD-WRIGHTSON COAL HOIST 


pillar. Two of these cranes are capable of lifting 
5 tons or 3 tons, and the remainder 3 tons or 30 cwt. 
through a range of 80ft. These movable cranes are 
of a somewhat unusual type, as the front wheels run 
upon a rail fixed to the coping, whilst the back rail | 
is carried on a steel gantry, an arrangement adopted | 
in order to avoid interfering with the wagon roads 





motion is effected by direct-acting ram and cylinder 
fixed on a frame at the back of the crane pillar. 

Of the movable cranes those of the higher power 
are designed to lift the full load of 5 tons at a speed 
of 3ft. per second and to rotate through the complete 
circle in 30 seconds, whilst, when carrying the full 
load, the 3-ton cranes have a lifting speed of 5ft. per 
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Fig. 22—ARMSTRONG CRANE 


second, and they turn the complete circle in 25 seconds. 
With these exceptions the movable cranes at the pig 
iron quay are of precisely similar design. Hand 
travelling gear is provided in connection with all the 
rollers, and screw chocks are fitted at each corner of 
the pedestal to relieve the weight of the crane from 
the rollers when the crane is in operation and not 











Fig. 23-ARMSTRONG FIXED 


moved until the full wagon is opposite the tip table. 
Pressure is admitted to one jigger, which pulls the 
inonkey towards the hoist, the buffer beam bearing 
up against the back of the wagon, pushing it off the 
traverser on to the tip table. The monkey is then 
returned to its outer position. At each end of the 
hoist berth is a large hydraulic capstan for hauling 
the hoist along its track. 

Ten hydraulic movable cargo cranes have been sup- 





HOIST 








which pass parallel to and beneath the gantry. 

At the end of this quay a large fixed hydraulic 
crane, also constructed at the Elswick Works, has 
been provided. ‘This crane is mounted on an archway 
pedestal and is capable of lifting either 50 tons or 
25 tons through 80ft. rarige at a rake or radius of jib 
varying from 50ft. maximum to 20ft. minimum. As 
in the case of the smaller cranes, the lifting motion is 
provided with steel wire ropes, whilst the luffing 
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Fig. 24—TANNETT-WALKER’S TRAVELLING HOIST 


being traversed. The jib, constructed of steel, is 
pivoted at the front and the lifting machinery is 
secured between the side plates of the pillar. The 
multiplying gear is in the ratio of 6 to 1, and there is 
pawl gear to hold the larger plunger in place when the 
crane is working at the smaller power. The steel wire 
rope of the lifting gear is of 3}in. circumference, 
with a breaking load of 48 tons in the case of the 
5-ton cranes and of 3in. circumference and a break- 
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ing load of 36 tons in the case of the 3-ton cranes. 
» The pedestal crane, Fig. 22, lifts the load of 50 tons 
at a speed of 20ft. per minute, and the 25-ton load 
at 30ft. per minute, the turning speeds being 200ft. 
and 250ft. per minute respectively when the crane is 
at fullrake. The pillar is of steel plates and angles, 
and rotates in middle and bottom bearings in the 
pedestal. The former is fitted with a ring of steel 
rollers working between the outer and inner surfaces, 
the outer one being of cast steel. The bottom 
gudgeon is of steel, working in a cast iron socket with 
gun-metal wearing faces, having large surfaces on the 
parts that carry the weight of the pillar. The jib 
is of steel and is pivoted on the front of the pillar. 
The lifting machinery, secured between the side 
plates of the pillar, consists of an hydraulic cylinder 


metal spindles and seats, whilst the turning valves 
are of the slide pattern and of gun-metal. The 
sheaves are bushed with gun-metal and work on steel 
pins. 

For use at the transit sheds no fewer than fourteen 
hydraulic cranes have been supplied by Cowans, 
Sheldon and Co., Limited, of Carlisle, two being 
capable of lifting loads of 10 or 5 tons at a speed of 2ft. 
per second, and of slewing the same through one 
complete revolution in 60 seconds, whilst the remain- 
ing twelve cranes are capable of lifting loads of 2 tons 
or 17 ewt. at a speed of 5ft. per second, and of slew- 
ing the same through one complete revolution in 25 
seconds. All of these cranes are of the central pillar 


| vertical and in line with the centre pillar, the cylinders 
being 8in. bore and 10in. stroke. ; 

The travelling gear is operated by clutch and Mitre 
gearing on the engine shaft to a vertical shaft which 
passes through the centre pillar and gears to a pair 
of bevels under the carriage frame, giving motions to 
the axles by means of spur gearing. The hoisting 
gear is by means of a sliding pinion on the cngine 
shaft geared directly to the barrel wheel, which js 
bolted to the barrel. The slewing gear is operated 
by means of a friction cone and mitre wheels, whieh 
gives a reverse motion without the necessity of having 
to reverse the engine. The jib is adjustable by worm 
and wheel and geared to the engine shaft. 





The hoist- 


high-arched pedestal type, complete with hand | ing gear has a powerful foot lever brake, and ail the 
travelling, slewing, and direct-acting luffing gear. | other motions are fitted with screw brakes. The )oiler 
eet. 
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having concentric plungers, crosshead, and guides, 


with multiplying gear in the ratio of 4 to 1, working 


through two steel wire ropes 7}in. in circumference | 


and having a breaking load of about 200 tons. 
These ropes are attached to fast ends on the pillar, 


and they are led thence over the multiplying gear and 


conveyance sheaves, being attached to a steel equal- 


ised link, to which is secured a ball-bearing swivelling 


shackle. Pawl gear is provided for holding the larger 
plunger of the hydraulic lifting cylinder in place when 
the light load is being lifted. This pawl gear is 
actuated by a lever from the working cabin. 

The luffing machinery consists of an hydraulic 
cylinder carried on a frame at the back of the pillar, 
with a plunger and steel crosshead acting directly 
on one end of the steel luffing stays, the other end of 
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which is attached to the jib. The arrangement is 
such that while luffing the jib the path of the load 
is approximately horizontal. The luffing ram cross- 
head works on steel guides attached to the frame, 
having gun-metal liners on the wearing surfaces, 





and to ensure that the jib can be luffed out when no | 
load is being carried there is fitted a constant pressure | 


plunger. The* machinery for rotating the 
consists of two cylinders secured to the sides of the 
pillar, fitted with plungers, crossheads, and multiply- 
ing gear in the ratio of 2 to 1. 
turning chain has plain grooves, and is bolted to the | 
pedestal. All of the valves for the several motions 
are situated in the working cabin attached to the 
pillar, and these are actuated by hand levers from a 
cabin so placed that a complete view of the surround- 
ings is afforded. The valves for lifting, lowering, 
and luffing are of the mitre type, and they have gun- 





crane | 


The drum for the | 


| the central pillar 9}in. diameter. 






Fig. 25—THE SIX ARMSTRONG-WHITWORTH HOISTS 


| They have each a reserve stability of over 100 per 
jcent. The following is a table of the principal 
dimensions :—Range of lift, 60ft. (chain to reach 
| 30ft. below quay level); maximum rake, 50ft.; 
minimum rake, 20ft.; height from quay level to centre 
of jib end sheave jib, 65ft.; range of turning, 1} revo- 
lution ; gauge of crane road, centre of rails, 13ft. 6in.; 
| height of arch in pedestal, 14ft. 

A large number of hydraulic turn-over capstans 
is provided for the various transit sheds and quays, 
and also at the coal hoists. In the case of the latter 
the ordinary type of capstan for use with an ordinary 
hemp rope is utilised. On the lines at the sheds 
the capstans are of the reel type, the rope being fixed 
permanently to the head, which is thus free to 
revolve by itself in order that the rope may be un- 
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7ft. 6in. by 4ft., has a hinged chimney, which, when 
lowered, permits of the cranes passing under the 
bridges. The boiler is lagged with an 
mattress covered with galvanised sheets. It is carried 
on the water tank, which is secured to the back of the 
crab frame and acts as counter-balance to the crane, 
the other weights being secured in boxes at the side 
of the tank. The boiler mountings are of Dewrance s 
make, and the cranes have pumps of Isle’s manufac- 
ture, and a Sirius injector. The jib is built of steel 
sections, and the length between the bottom pin and 
the jib head pulley pin is 37ft. 8in. The maximum 
load is 30 ewt., the range of lift 28ft., maximum radius 
30ft., height from rail level to centre of jib head 
sheave 32ft., travelling speed with two wagons 
loaded with timber and runners up to 600ft. per 
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Fig. 26—TANNETT-WALKER’S TRAVELLING HOIST 


wound, the head being aiterwards engaged with 
the crank shaft by means of a clutch. In this 
manner all handling of the rope, except for actually 
attaching it to the wagon, is avoided. 

There is not an electrically operated crane or hoist 
at any part of the Immingham Dock estate, and we 
believe we are correct in saying that only five steam 
cranes are being used, these being in service at the 
timber yard at the western portion of the main dock. 
These cranes, all manufactured by Isles, Limited, of 
Stanningley, Leeds, have been designed for the rapid 
handling of long logs of timber. The carriages are 
mounted on S§8.F. steel-tired tram wheels having a 
diameter on tread of 2ft. 6in., and fixed to run on a | 
4ft. 83in. gauge. The carriage frame is built up of | 
I girders extending longitudinally and crossways, 
and carrying a large centre casting into which is fitted | 
The engines are 
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minute, lifting speed 160ft. per minute, and slewing 
speed 1} revolutions per minute. 








THE NEW MARCONI WORKS AT CHELMSFORD. 

On Saturday last a large party, consisting of thie 
delegates from all parts of the world who have been attend- 
ing the International Radio-Telegraphic Conference 1 
London and other guests, visited by the invitation of 
Marconi’s Wireless ‘Telegraph Company, Limited, the new 
works which that company has recently constructed 
at Chelmsford. The party travelled by special train 
and arrived at the works just before 3 p.m. 

As long ago as 1898 the Marconi Company started « 
factory at Chelmsford, but its business has expanded to 
such an extent that it became necessary to provide further 
accommodation, the older factory having for many months 
past been kept at work night and day. Early in the new 
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therefore, it was decided to erect new works, and a 
site was chosen not far from and to the north-east of the 
Great Eastern Railway Company’s station at Chelmsford. 
Tho railway goods yard is only divided from the works 
site by a street, and a connection is taken across this 
strect to a double siding which runs along one side of the 
works for its entire length with a roadway between the 
The works were constructed with great 
rapidity. A commencement was made on February 10th 
last when the ground was pegged out ; brick-laying: was 
begun on the 26th of that month, and the buildings, 
floors and piping were piactically completed. early in May. 
During this period as many as 2} million bricks were laid, 
400 tons of steel work erected, 9000 loads of earth carted, 
sewers diverted, a well sunk and the railway siding made. 

‘The accompanying plan will show the general lay-out 
of the works. Fronting the street from which they are 
entered is a two-storey building. This contains the 
oflices, reception-rooms, drawing-office, club-room, &c. 
‘The various departments will be readily seen from the 
plan, and it will be observed that a good deal of attention 
has been paid to the comfort of the workpeople. There 
are mess-rooms for both men and women, these being 
equipped with kitchens, and there is also a large club- 
room With a reading-room attached. Living quarters 
are provided for the caretaker. 

The main works buildings cover an area of 466ft. in 
length by 150ft. wide, and the roof is on the saw-toothed 
principle in five 30ft. spans, the unglazed portions being 
covered with green slates on felt and matchboarding. 
For the glazed portions, Rendle glazing has been adopted, 
and the general illumination is just about as perfect as 
it well can be. The walls are of Fletton bricks inside and 
stock bricks outside. The flooring throughout the whole 


year, 


two lines. 





works is made with interlocked ash blocks laid in pitch 
over concrete, the result being excellent. There is only 


but for a Grinnell sprinkler equipment, which is fitted 
throughout the works. The company has provided its 
own water supply by sinking a bore-hole 400ft. deep into 
the chalk. This bore-hole is lined with 6in. steel tubes 
to a depth of 333ft., and water is pumped from it into the 
tank from a small pump-house, which will be seen on the 
plan beyond the sidings. As a further protection avainst 
the spread of fire from shop to shop should an outbreak 
_ in any one, there are automatically closing fire-proof 
oors. 

The works are driven by electricity generated on the 
site. There is a power-house which measures 73ft. by 
33ft., which will be seen in the left top corner of the plan. 
There are at present two boilers, one of them only tem- 
porary, and there are three generating units driven by 
De Laval turbines, made by Greenwood and Batley, 
Limited, of Leeds. 

The two main turbo-generators are of 225 horse-power 
each. The turbines run at a speed of 11,000 revolutions 
per minute, this being reduced in double helical gearing 
to 1000 revolutions per minute at th» generator. The 
gears, as well as all the bearings on the high-speed shaft, 
are under forced lubrication from an oil pump, driven 
through worm gearing from the gear wheel shaft of the 
turbine. _ Steam at a pressure of 200 lb. per square inch 
and with a superheat of 200 deg. Fah. is used. Under these 
conditions and with a vacuum of 28in. the steam con- 
sumption is, we are informed, less than 19} Ib. per kilowatt- 
hour. The main generators are of 150 kilowatts each. 
They are of the six-pole type, are compound wound, 
and are fitted with commutating poles. There is also a 
smaller combined set of similar design to the foregoing, 
but only of 15 horse-power. This is used for pilot lighting. 
The turbines run condensing, the circulating water 
being provided by an artificial pond made water-tight 
by clay puddle. This pond has a water area of some 
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A. Insulating, coating, &c. Hl. Typists. 
B. Heating boiler-room. 4. Inquiry office. 


C. Light stores, &. K. Works manager. 

D. Docks. L. Lavatories. 

E. Battery-room., M. RKeception-rooms. 

F. Oil test-room. N. Field station department. 


G,. Chief of testing. 


O. Assistant works manager. U. Men’s dining-room. 

P. Printing-room. V. Kitchens. 

q. Chief draughtsman. W. Women’s dining-room., 
%. Works orders. X. Time office. 

8. Luncheon-room. Y. Test-room. 

T. Club-room. Z. Weigh-house. 


THE NEW MARCONI WORKS AT CHELMSFORD 


one exception to this, namely, in the power test room, ! 


where, owing to the heavy nature of the machinery 
handled, a granolithic floor has been laid down. 

The whole design of the works has evidently been very 
well thought out. It has been said that the railway 
siding runs along the whole of one side. This side is occu- 
pied by the power test room, the packing department 
and the carpenters’ shop. There are two railway docks, 
turntables being provided in the sidings opposite these 
so that railway wagons can enter the building and be 
right under cover. The wagons on the sidings are manipu- 
lated by two electric capstans, and there are also two 
weighbridges so that the weights of all the incomings 
and outgoings may be checked. Next to the departments 
just mentioned are the finished parts and raw material 
stores and a shop for riggers and tinsmiths. The raw 
material stores communicate with the machine shop, 
with the condenser and winding shop, and with the 
carpenters’ shop through serving windows. On one side 
of the finished part stores is the power test room, and on 
the other are the assembling and machine shops. 

The power test room is served with a 5-ton three-motor 
crane, and the runways of this are extended so as to come 
over the loading docks in the packing department. The 
sizes of the various shops are :—Assembling shop, 90ft. 
square; machine shop, 187ft. by 90ft.; condenser and 
winding shop, 112ft. by 90ft.; and carpenters’ shop, 
120ft. by 60ft. The design of the buildings is such that 
any one of the shops may be made double its present 
size when the time comes to make extensions. The 
shops are arranged to be heated by low-pressure hot- 
water radiators, and there are sixty-five wooden shafts 
to give natural ventilation through the roofs. 

/ Protection from fire has received considerable attention. 
Carried in a brick tower well above the tops of the main 
buildings is a tank with a capacity of 8000 gallons of 
water, This comes just above the packing department, 
and it supplies water not only for ordinary purposes, 


10,000 square feet and is 4ft. deep. 

It is proposed to make at these works a transmitting 
station of considerable capacity, and for this purpose 
two masts 450ft. in height are eventually to be erected 
and to be provided with aerials between them. At the 
present time there is only one mast, which is about half 
the height just mentioned, and from this a certain number 
of aerials are suspended. This mast is built up of jin. 
pressed steel plates, having four external flanged vertical 
joints to the round with angle rings to connect the sections 
horizontally. There axe five sets of insulated stays con- 
nected with four steel anchors, which are set in 100-ton 
concrete blocks at a radius of 220ft. The central founda- 
tion block on which the mast is erected weighs 120 tons. 

As the works were in operation at the time of the visit, 
an opportunity was given of observing the manufacture 
of the multifarious devices used in connection with 
present-day wireless telegraphy as practised by the 
Marconi Company. The workmanship throughout was 
of the very highest order, and some most beautiful pieces 
of apparatus were observed in course of construction. 
Some complete equipments for wireless telegraphy were 
also on view, and these bore testimony to the enormous 
strides which have been made in the science of trans- 
mitting messages without wires during the very short 
time since Mr. Marconi took out his first patent. Some 
most interesting demonstrations had also been arranged. 
| Messages were exchanged with the company’s station at 

| Poldhu in Cornwall. This was carried out by what is 
known as a 15-kilowatt ship set, which gives a musical 
| note of 400 cycles per second, and by which, by means of 
change over connections on the bank of condensers 
and the primary of the jigger, and a corresponding change 
in the secondary of the latter and in the aerial tuning 
| inductance, messages can he sent on a range of wave 
lengths of from 600m. to 2800m. 

Another set on view was a standard 5-kilowatt battle- 

ship set. This has a spark note of 280 per second, and a 


very wide range of wave length adjustment. There was 
also a valve receiver having a wave length range of from 
600m. to 1600m., which, by means of an additional 
tuning box, can be extended to 3000m. Two 3-kilowatt 
sets were also shown. One of these had a spark note 
of 700 per second, and the other of 400 per second. The 
feature of this latter set is that it provides a quick change 
over by means of a switch in the high-frequency primary 
and aerial circuits from one wave length to another. 
Two smaller complete ship transmitting sets were of con- 
siderable interest. The first was of 14-kilowatt size, 
and it was shown in a cabin specially designed for this 
class of work. The second was what is known as the 
}-kilowatt cargo set. This was a wonderfully compact 
apparatus in which, in order to economise floor space, 
the high-speed motor converter, which in most cases 
runs with its spindle horizontal, was arranged to run 
vertically, with a horizontal disc on the top of an extension 
of its shaft, which provides a note of 300 cycles per second. 
These different pieces of apparatus were, from time to 
time, shown in operation, and the visitors were enabled to 
appreciate the vast amount of ingenuity which has been 
exercised in bringing them to their present state of 
perfection. 
In the grounds of the works there were other interesting 
exhibits on view. There were military field sets, travelling 
sets on motor vehicles, and one little set designed for the 
use of scouting parties. In these travelling sets, which 
were also shown in operation, the earth connection was 
made by means of lengths of aluminium or copper gauze 
simply unrolled and laid flat on the surface of the ground. 
These apparently answer the purpose admirably. We 
must not forget to mention the photographic recorder 
which was shown at work producing excell-nt records. 
After the inspection the party were conveyed back to 
London by special train, and were in the evening enter- 
tained to dinner at the Savoy Hotel by the Marconi Com- 
pany. 
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Argentina. 


Danger of Tunneling in Buenos Aires. 


Some years ago Londoners were scared by a report, 
which was supported by what appeared to be sound 
evidence, that a portion of the City of London was showing 
signs of collapse owing to the underground burrowing 
which had been proceeding unchecked for years. The 
burrowing has continued, and continues to this day ; 
but, so far, the Metropolis has not collapsed. Similar 
evil prognostications—let us hope destined to be attended 
by the same innocuous result—have been made concerning 
the city of Buenos Aires, which, although not as yet 
honeycomed to the same extent, would prove far less 
capable of resisting the effects of boring tunnels at a 
short distance beneath the surface than London. The 
capital of the Argentine Republic is to a considerable 
extent “‘ made ground,” the foundations being little more 
than sea mud, very little pile driving having been resorted 
to in the early days. 

There are many engineering authorities who are of 
opinion that a cave-in one day is far from improbable ; 
and they are likewise doubtful of the advisability of con- 
tinuing to erect such enormously heavy constructions 
as are now the fashion among the wealthier Buenos Aires 
inhabitants, who vie with one another in the solidity 
and the massiveness of their residences. Huge masses 
of marble or granite, heavily supported by ponderous iron 
beams, balconies and railings, have accumulated of late 
years, and building is going on in every direction. All 
this means adding to the weight which the ground— 
unsupported by bed rock—has to bear; while within 
recent months work has commenced upon the underground 
tunnel which is to be constructed for the combined use 
of the Buenos Aires Tramways Company, Limited, and 
the Buenos Aires Western Railway. Already the danger 
of the situation has manifested itself; for recently a 
huge portion of the work, which has been proceeding in 
the Calles Peru and Chacabuco, collapsed, and buried 
several of the labourers. Twoof them were killed, and 
two others fatally injured. The further the excavation 
proceeds the greater will become the danger and difficulties. 
The effect of the completed tunnel—if, indeed, it ever is 
completed—will now be watched with no little anxiety 
by both the companies concerned and the inhabitants 
living in the vicinity. The accident mentioned involved 
the fall of a heavy brick and masonry wall, the collapse 
of a number of iron girders and a quantity of structural 
timber work. The Argentinos are a very excitable race, 
and it may be that this event will again tend to give 
currency to the alarmist rumours referred to, and no less 
probably to some panic legislation against any further 
underground burrowing. The whole scheme involves 
the expenditure of £4,000,000, while about £500,000 has 
already been expended upon preliminary plans, designs 
and initiatory work. The question, therefore, assumes 
dimensions of some importance. 


Buenos Aires Port Extension. 


Mr. C. H. Walker, the senior partner in the well-known 
engineering firm of the same name, has recently arrived 
in Buenos Aires, whither he has proceeded to determine 
the procedure in connection with the important contract 
entered into with the Argentine Government for the 
extension of the port. About twenty squares of land 
have already been enclosed by a wall, and are being re- 
claimed. By the month of October, the construction of 
the dock itself will be commenced; the contractors 
have a period of five years in which to complete the work. 
The undertaking will involve the expenditure of 
25,000,000 dols. gold (roughly = £5,000,000), but this 
sum may have to be somewhat added to before finality 
is reached. In the meantime the contractors are meeting 
with some little difficulty owing to the congested condi- 
tion of the Buenos Aires port, where, for some years past, 
something approaching chaos has existed. 


A Lighthouse for Buenos Aires. 


It is intended to erect a lofty lighthouse at Buenos 
Aires, the project, however, being a municipal and not a 
State one. The tower is to be higher than any existing 
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structure, and decidedly more lofty than is deemed advis- 
abie. The Intendente—who corresponds to our mayor— 
is a gentleman with decided opinions and somewhat 
extravagant ideas; with the result that, notwithstanding 
the expert advice which has been tendered to him upon 
the subject, he persists in adopting his own views in pre- 
ference to those of others. The tower is to carry a re- 
volving light, and is to be erected at the corners of the two 
streets, Calle Bolivar and Calle Rivadavia. It is difficult 
to say of what particular use the lighthouse will be when 
finished ; but that it will serve to occasion a good deal 
of confusion to ships coming into port, the captains 
of which have had no previous warning of its introduction, 
is certain. This, however, is of little consequence to the 
Intendente of Buenos Aires. 


Chile. 
A Resourceful Peon. 


In some recent notes in this column I paid a well- 
deserved tribute to the skill and ability of the average 
Chilean engineer; a similar and no less merited compli- 
ment may be offered to the Chilean peon—or labourer— 
who, although little better than an ordinary uncultured 
Indian, frequently displays considerable intelligence. A 
case in point occurred recently in one of the mountain 
regions of the Republic where a large smelter was being 
erected upon the property of some newly opened copper 
mines. The cart roads were—as are so many similar tracks 
in South America—often impassable, especially during the 
winter months; but somehow or other every pound 
weight of machinery and material for the mines must 
get over or around them or remain unmoved. A few 
weeks ago—this is now mid-winter in South America— 
the stock of Huntingdon mill die rings gave out ; the supply 
ordered had arrived in Chile too late to be of any use 
before the snows commenced to fall. These rings are 
6ft. in diameter and weigh 1 ton each. Determining to 
move them up if at all humanly possible, the rings were 
lifted on to the cart wheels as extra tires—being slung 
over the regular iron tires of the wheels, and keyed up 
with wooden wedges. Thus was the wagon rolled 
into the mining camp, 75 kiloms. distant, through 
mud and snow knee deep, with the aid of only the 
usual span of eight oxen for a 3-ton load. At the 
same time, a bridge upon the cart road crossing the 
river gorge had to be removed in order to permit 
of the blasting of a heavy rock-cut upon the railroad 
construction, proceeding at 1000ft. vertically above it. 
The ox cart, with its novel equipment of tires, must pass 
across the bridge, or the Huntingdon mills for which the 
rings were required must cease to work. At the sugges- 
tion of the Chilean foreman—or “‘ganger ’’—the blasting 
was not deferred, but the operation was carried out 
in such a skilful manner as to completely fill the cafiyon 
with the débris of the shattered rock, forming a new— 
but not a very smooth—bridge, across which the lumbering 
wagon with its massive wheels was safely conducted to 
its destination. This strange rock-bridge, beneath which 
the snow-fed river runs uninterruptedly, is still being 
used. 

Need for Agents. 

There is a good opening for engines of almost every 
description in Chile, and although several prominent 
British firms are represented at Santiago and Valparaiso, 
there is room for others, especially in some of the larger 
towns, such as Talca, Valdivia, Telcahuana, Antofa- 
gasta, Taltal, Concepcién and Temulco. At the present 
time there are in operation within the confines of the 
Republic some 935 steam motors, aggregating 25,500 horse- 
power; 390 gas engines of 9000 horse-power; 289 
hydraulic engines of 13,808 horse-power; 920 electric 
motors of 9960 horse-power; and 112 petrol engines of 
1350 horse-power. 

One of the principal features of interest in a street in 
Valparaiso is an enormous water-colour picture of the 
famous works of Armstrong, Whitworth and Co., Limited, 


showing the shipbuilding yards in which the Chilean | 
Dreadnought to be named the Valparaiso is now being | 


completed. The painting occupies the entire window 
space, and attracts crowds of sightseers at all hours of 
the day. Advertisements of this character are found 
extremely useful, and even celebrated firms, which need 
but little outside publicity, cannot afford to despise them. 


Uruguay. 


Street Improvements in Monte Video. 


THE TRAIN FERRY STEAMER EXEQUIEL RAMOS MEXIA 
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panied by persuasive and eloquent young salesmen 
to explain their respective merits. Whether the idea 
was original or whether it was merely borrowed, it was a 
very good one; but it lacked the support of the com- 
mercial community, and finally it was abandoned. To-day 
the same project is being undertaken by a number of 
United States firms, who have met with the prompt 
financial support of the United States Government, the 
President and Executive Departments of State, Navy 
and Commerce and Labour lending their ready co-opera- 
tion. Furthermore, the whole of the Diplomatic and 
Consular Corps has been instructed by circular to render 
every possible assistance to the enterprise, while a fine 
vessel has been hired and fitted up with all the require- 
ments of the expedition. The imagination of the people 
—principally, as it would seem, those of Latin-America 
—to whom visits will be paid, is likely to be tickled, and 
nothing but good can come of the enterprise. The cost, 
when divided among the several firms interested, will 
amount to very little, while the advantages to be derived 
in thus opening up new markets may prove to be unlimited. 
Why cannot British manufacturers now and again depart 
from the hard-and-fast rules which seem to bind them 
to the conventional lines of trading, and lend a willing 
ear to something new in the way of promoting commerce ? 
Had the original British project of 1902 been more readily 
supported, the Americans would not have cut in as they 
are doing, and the benefits which they are practically 
certain to acquire might have been ours. 
late even now to do something in the same direction. 


South Africa. 
The Prevention of Dumping. 
One of the most interesting recommendations in the 


** dumping.”’ 
articles imported into the Union of a class or kind made 
or produced in the Union, if the export or actual selling 
price to an importer in the Union be less than the current 
value as defined hereunder of the same article when sold 
for home consumption in the usual or ordinary course 
in the country whence exported to the Union at the time 
of its exportation thereto, there shall, in addition to the 
duties otherwise established, be levied, collected, and paid 
on such article on its importation into the Union a special 
duty equal to the difference between the said selling price 
of the article for export and the said current value thereof 
| for home consumption.” The trouble about bounties 
| is treated thus : ‘‘ When a bounty is granted in the country 
| of origin on any article, an additional duty equal to the 
| amount of such bounty may be levied upon the importa- 
| tion of such article into the Union.” Dumping is defined 
| 

| 





as the off-loading of surplus products of manufacture 
of one country into the markets of another country, 
| necessarily confined to those countries whose home market 


Some months ago was announced in these pages the fact | is adequately protected, and the practice is spoken of as 
that tenders were to be called for to lay down some 80,000 | a distinctly unfair form of competition. 


square metres of asphalt in the streets of Montevideo, 
Among the six tenderers were the Asphalt (Neuchatel) 


Company, Limited, of London, and a local. concern, | 


E. Acquarone and Co., which has striven very hard to | 


knock-out the English company. Both firms have 
already executed works for the Uruguayan Government, 
the Asphalt Company having paved the Calle Sarandi 
and the Plazas Constitucién and Independencia, while 


of the Camino 8 de Octubre. Although the local firm 
underbid the English company by 70,000 dols. (— £14,000), 
it was recognised that the work done by the latter was 
likely to prove infinitely superior ; therefore, by a majority 
of three votes out of a total of five votes, the contract was 
awarded to the Asphalt Company. In spite of this, and 
notwithstanding that each one of the three experts 
engaged to examine the tenders voted unhesitatingly 
in favour of the company, the unsuccessful tenderers 
are now appealing to the President—who is a personal 
friend of the head of the firm, and by no means a friend to 
anyone of British blood or with British connections— 
to reverse the decision of the municipal authorities. No 
one doubts what the result of this appeal will be. Taken 
in conjunction with the unfair attitude which has been 
assumed by the Uruguayan Government towards the 
English and French company holding the concession to 
build the Rambla Sud at Montevideo, it would seem that 
foreign contractors would best serve their interests by 
avoiding entering into business relations with this Republic 
for the present. 


A Floating Exhibition. 


About ten years ago a spasmodic attempt was made by 
one of the London daily journals to promote a floating 


| The New Tariff. 

The whole of the new tariff list, if compared with the old 
one, reveals a determination to protect every industry in 
which it is possible for South Africa to compete. This protec- 
tion is even extended where only partial competition 
is possible, as in the case of motor cars. If a car is im- 


| ported complete and ready for use, the duty is 25 per cent. 
Messrs. Acquarone and Co. have in hand the asphalting | 








ad valorem, but if only the chassis, axle, and wheels are 
imported, leaving the body to be made in the Union, 
the duty is only 3 per cent., and that only when they are 
other than British made. The reason for this is evident, 
seeing that chassis cannot yet be made in South Africa, 
while bodies can. The principle adopted is that of allow- 
ing everything that cannot be produced in their own 
country, whether wrought or raw, to come in free, and of 
taxing the importation of products likely to come into 
competition with their own. In the matter of machinery 
the tariff remains unaltered at 3 per cent. on value, and 
this is restored when British manufacture is proved, which 
gives the former preferential treatment of 3 per cent. to 
the home article. It is, however, significant to note that 
even in this case the South African Manufacturers’ Asso- 
ciation recommended an ad valorem duty of 20 per cent., 
while the Commission made no recommendation. 


The Conversion of Scrap. 


In this connection, and as emphasising the position, 
it may be recalled that during the present session the Union 
Parliament ratified an agreement with the newly formed 
Union Steel Company, which is bound to affect this 
country considerably in the near future. There are many 
thousands of tons of scrap iron and steel at the mines and 
railway workshops, and the company named has been 


ee, ev Pe se agar = a. wae dade | rolling stock will be well advised to keep in touch with the 
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Union Government is that which deals with the evil of | 


It reads as follows :—‘‘(1) In the case of | 
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exhibition of British manufactures, in the form of a steam- { formed in order to convert these scrap heaps into market- 
ship which was to bear around the world specimens of | able steel. 
our principal iron, steel and other manufactures, accom- | company to sell to it all the scrap of the railways, and also 


The Government has contracted with the 
to purchase from it all the steel rails required for ali the 
Union railways for a long term of years. This practically 
amounts to a monopoly, and on the strength of these 
contracts there was no difficulty in raising a large working 
capital with a strong and influential board of direc: ors, 
The erection of the works is proceeding, and by this time 
next year they should reach the producing stage. iter 
that time it is not at all probable that any orders for sive, 
either in the shape of rails or anything else, will be placed 
in this country by the South African Railway aut)|vori- 
ties, 


Encouragement of Native Industries. 


These are the facts of to-day, and if any deduction 
may be made from them with regard to the future, it is 
that South Africa, within a few years, will be practically 
closed to outside makers of any article which can be pro- 
duced or made within its own borders. It is not a far cry 
from the blast furnace and the rolling mill to the fitting 
shop and the erection pit, and it is not to be supposed 
that these will not in due course materialise. The one 
difficulty is labour—white skilled labour. The artisan 
who is content to work for 6s. or 7s. a day in England must 
have a pound a day in Africa, But this will not 
allowed to stand in the way for long. Rightly or wrongly, 
the great bulk of the population think it is better tu be 
themselves employed in producing what they require 
than to employ people abroad to do it while they are 
idle, 


be 


Railway Works. 

Meanwhile the Government is spending no less than 
£2,700,000 this year in new railway works. About 
for material, all of which 
must be imported, and makers «f steel rails, sleepers, an 


office of the Agent-General, where orders are given out. 





ARGENTINE TRAIN FERRY STEAMERS. 


THERE has recently been put through speed and other 
trials on the Firth of Clyde, the train ferry steamer Exequiel 
Ramos Mexia, which, like a similar steamer, the Roque 
Saenz Pena, completed some time ago, have been built 
for the Argentine North-Eastern Railway Company by 
A. and J. Inglis, Limited, Pointhouse, Glasgow. ‘The 
vessel, of which we give an illustration, taken from a 
photograph of her while on trial and with coal on deck 
to represent the working load and its disposition, is the 
fifth vessel of the train ferry type built by the Pointhouse 
firm for service on the river Plate; three being the pro- 
perty of the Entre Rois Railway Company. The Exequiel 
Ramos Mexia and her sister ship are paddle steamers 
205ft. overall in length, 36ft. beam (69ft. over sponsons), 
and 9ft. 6in. depth. They are fitted with compound 
engines having cylinders 25in. and 46in. diameter by 48in. 





stroke, steam being supplied from one marine-type boiler 


12ft. diameter by 9ft. 10in. long. The vessels are intended 
for the carriage of loaded wagons across the river Parana 
at Posadas, a distance of about two miles. They arv 
designed to carry eight loaded wagons on two lines of 
rails. Their deadweight capacity on a draught of 4ft. 6in. 
in fresh water is 275 tons. The mean speed on trisl, 
loaded as above indicated, was 10} knots, which more than 
fulfilled the contract conditions. 





THE attitude of boilermakers towards the brick arcli 
in the matter of repairs, states our contemporary, tli 
Railway Gazette, seems to have undergone a change during 
the past few years. The opposition to it formerly was 
due, in part, to the heat and the trouble that was involved 
for the men who had to go into the fire-box to caulk 
tubes while the engine was hot. With the long bricks 
in use it was frequently necessary to break down the arc) 
to do the work, but with the sectional arch now used 01: 
some railways this is avoided, and the centre sections 
can be easily removed. It is never necessary to break 
down an arch, and only infrequently to break any of the 
small bricks forming the sections. It has been found 
the best to have regular brick-men to attend to this work, 
and not have the boilermaker touch the arch at all. Th: 
method of procedure is for the brick-man to go into the 
fire-box and remove as much of the arch as may be neces 
sary. The boilermaker then does his work, and after he 
has finished, the brick-man goes back and replaces the 
arch. On one railway in America, where the passenger 
locomotives are dumped at the end of each trip, and the 
goods locomotives once in seven days, it is seldom more 
then twenty minutes or half an hour before the men can 
go into the fire-box, from the time the engines leave the 
cinder pit. 
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WOOD REFUSE SUCT 


RUSTON, PROCTOR AND CO., LIMITED, LINCOLN, ENGINEERS 


ION GAS PRODUCER 




















WOOD REFUSE SUCTION GAS PRODUCER. 


MAKERs of gas plants have for several years been endea- 
vouring to utilise waste wood refuse from sawmills and 
similar factories and to turn it to profitable use in the 
generation of producer gas for power purposes. The plant 
shown in the accompanying engravings represents a suction 
gas producer which is to be exhibited at the forthcoming 
show of the Royal Agricultural Society at Doncaster by 

tuston, Proctor and Co., Limited. This firm claims to 


generator itself operates in a manner very similar to that 
of an ordinary plant for anthracite or charcoal, and the 
fuel is in reality converted into charcoal by the time it 
reaches the generating zone. 

With some ciasses of fuel considerable quantities of tar 
and dust pass off with the gas, and the difficulty in wood 
refuse plants has been, on the one hand, to prevent these 
impurities from blocking the gas pipes, and, on the other 
hand, to avoid the labour of cleaning out. In the Ruston 
plant both conditions are met in a simple manner. The 


Dust Collector 


Generetor 








‘THe Encineer’ 


ARRANGEMENT OF WOOD R 


have solved in a practical manner the problem of the 
successful utilisation of the fuel mentioned. 

_ As will be seen from the illustrations, the plant is of very 
simple design, The fuelis fed through the top cover direct 
into the fuel container without the use of a second valve 
or slide. It is pointed out that in the Ruston design the 
latter is quite unnecessary, and its absence allows much 
latitude in the size and shape of the wood blocks, &c., fed 
into the plant. Before reaching the combustion zone of 
the generator, the fuel passes down through a. distilling 
chamber where it is subjected to the heat of the surround- 
ing gas, which the volatile portions help to enrich. The 
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EFUSE SUCTION GAS PLANT 


gas outlet pipes, which are two in number, are provided 
with internal scrapers operated by projecting rods. These 
can be used at any time without interfering with the run- 
ning of the engine. The outlet pipes connect to the dust 
collector. Here the gas first passes down side passages 
and then up a central chamber. In the latter its direction 
of flow is continually changed by baffles, while at the same 
time it is made to pass through films of falling water. This 
cools the gas and frees it from dust, and the resulting sludge 
can be removed through the water seal. The top of the 
| dust collector is connected to the inlet branch of a double 
| stage rotary tar extractor. This frees the gas from all 


| boiler supplying steam to an engine of like size. 


remaining impurities, but as an additional precaution it 
passes through a sawdust scrubber of large area before 
being used by the engine. 

The plant works on the suction principle, and is to be 
shown at Doncaster in operation along with one of the 
firm’s gas engines of 31 brake horse-power. The fuel used 
is a mixture of sawdust, shavings, and small wood blocks, 
such as forms the ordinary refuse from a wood working 
factory. This fuel when used thus will, it is stated, develop, 
say, four times more power than if burnt under an ordinary 





WOOD REFUSE SUCTION GAS PRODUCER 


The con 
sumption of wood refuse is given as being approximately 
24 Ib. to 34 lb. per brake horse-power per hour. 








RAPID FILTERS FOR CHELTENHAM WATER 
SUPPLY. 


Some details concerning the new roughing filters which 
have been put down for the Cheltenham water supply were 
given at the seventeenth summer general meeting of the 
Institution of Water Engineers, which was held at that 
place recently. 

The newly elected president of the Institution of Water 
Engineers, Mr. J. S. Pickering, M. Inst. C.E., Borough 
Engineer of Cheltenham, in the course of a paper on the 
Cheltenham Waterworks, explained the manner in which 
the borough and twenty-two surrounding parishes get their 
water. It is derived from three sources :—Springs in the 
inferior oolite of the Cotswolds; the head waters of the 
Chelt ; and the river Severn. Water from the Severn is only 
pumped during the summer months, when the town reser- 
voirs are low. Owing to its high discolouration and turbid 
character, and to the absence of a storage reservoir, the 
water is difficult and costly to deal with. The filter beds 
hitherto solely employed are of the usual type and gave 
good results, but they seldom worked for more than two 
weeks before the surface film had to be removed, and they 
not infrequently became thickly coated and had to be 
cleaned after working two or three days. This, of course, 
entailed a considerable amount of labour and the waste of 
a large quantity of water. In order to overcome these 
objections and to provide for a larger supply the question 
was raised of installing roughing filters for the preliminary 
purification of the water from the Severn before it entered 
the slow sand filters. 

In the spring of 1909 tenders were invited from various 
makers of filters, but at that time no proposal received in 
reply was considered entirely satisfactory under the special 
conditions. In 1911 a deputation, consisting of the Mayor 
of Cheltenham, the Medical Officer of Health, and Mr. 
Pickering, accompanied by Dr. Samuel Rideal, visited the 
installation of Paterson roughing filters at the works of the 
Weardale and Consett Company. As a result of this it 
was decided to order a similar apparatus and to use in 
addition chemical treatment. The plant was put into 
operation in May of this year. 

The complete installation, which has a capacity of 
1,000,000 gallons a day, was built within the existing pre- 
cipitating tank. The water from the Severn aciuates the 
Paterson measuring and chemical supply gear, which adds 
sulphate of alumina and a slight trace of hypochlorite of 
lime in proportion to the amount of water passing. This 
result is obtained by metering the water through two V 
notches. The height of water above the V notch forms a 
measure of the quantity of water passing. A float riding 
on the surface of the water controls the position of two 
tapered valves, giving annular orifices that discharge the 
coagulant and the sterilising reagent in accordance with 
the amount of water passing over the weirs. The head of 
reagents above the valve seatings is maintained at a con- 
stant level by ball cocks, which are connected by pipes to the 
storage tanks in the basement. The contents of these 
tanks are continually agitated by compressed air, which 
also supplies the pressure necessary to lift the reagents to 
the controlling apparatus referred to. These solutions 
are prepared in concrete tanks on the filter-house floor 





level, the necessary agitation and mixing being secured 








688 


THE ENGINEER 


June 28, 1919 








by a small compressed air motor. It is estimated that 
the average proportion of coagulant required will be one- 
half to one grain per gallon, and of the sterilising reagent one- 
tenth to one-fifth of a grain per gallon of the water treated. 
The supply of these reagents can, without interfering with 
the continuous working of the plant, be regulated to suit 
variations in the nature of the supply water by adjusting 
the position of the ball float on the ball valve stem. 

The reagents are mixed with the water in its passage 
along a “ salmon ladder” mixing trough into the reaction 
and precipitating tank. This tank measures 60ft. by 20ft. 
with an average depth of 15ft. of water, and it allows when 
running at full capacity three hours for the reaction and 
precipitation of the grosser impurities before the water 
overflows into the quartz filters. The water thus partially 
purified overflows through bell-mouthed draw-off pipes 
into six Paterson rapid gravity filters, each measuring 
16ft. by 8ft., having a total filtering area of 768 square 
feet. The filter bed consists of 30in. of specially graded 
quartz sand, resting on a stratum of pea gravel. Situated 
centrally in each filter is an inlet distributing and waste 
draw-off channel. The water from each filter is collected 
underneath the gravel by about 400 gun-metal strainers, 
with screwed caps and renewable phosphor bronze screens, 
and is conveyed into one central 6in. outlet duct, and passes 
through an automatic outlet controller into an inspection 
box, from which it overfiows into the clear water channel. 

The Paterson outlet controller is designed to secure two 
essentials of successful filtration: (1) That the filtration 
process shall start gradually after the cleansing of the filter 
bed: and (2) that under no circumstances shall the rate 
of flow through the filter become excessive. The outlet 
controller takes the form of an equilibrium valve under 
double control. Thus, when the cleansing process is 
complete and the water above the filter bed is lowered to | 
the level of the waste trough, the valve is held in its closed | 
position by the float above the filter, but is allowed gradu- | 
ally to open as the water flows in, until, when this has 
reached a predetermined level above the filter bed, the | 
valve is quite free from the restraint of this float, and is | 
then controlled only by the float in the inspection box. | 
This inspection box is fitted with an overflow weir, and the | 
arrangement is such that when the water level rises to the | 
height determined by the maximum allowable rate of 
discharge as measured by the weir the auxiliary float parti- | 
ally closes the outlet valve, so that under no circumstances 
can this maximum desirable rate of filtration be exceeded. 
Each inspection box is fitted with a by-pass valve, so that | 

if required the filtered water can be run to waste. 
The filter bed is cleansed by first thoroughly agitating | 
the bed for a minute with sterilised compressed air at about 
5 lb. per square inch, which is forced upwards through the 
sand by means of the draw-off pipe and the strainers. 
After about five minutes the air is turned off and the filter 
is flooded by a reverse current of water, which flushes away 
the loosened impurities into the central waste gutter and 
thence to the drain. In this way each filter is thoroughly 
cleansed and started to work in less than five minutes, | 
although the Paterson controller may not allow the filter | 
to come into full operation until ten or fifteen minutes | 
later. 
The necessary compressed air is obtained from a direct- | 
acting steam-driven air compressor placed in the boiler- | 
house. The air is filtered and sterilised before passing into | 
the air storage reservoir. The compressor is fitted with | 
| 

! 

| 


an automatic governor, which regulates the speed of the 
pump in accordance with the demand made for the com- | 
pressed air, maintaining a uniform pressure of 50 lb. per | 
square inch, the supply to each filter being drawn off 
through a reducing valve at 5lb. per square inch. All | 
the valves and fittings are so arranged that the entire | 
filtering and washing operations are controlled from the | 
front gallery. 
After leaving the plant described in the foregoing the | 
water will be passed through ordinary sand tilters, of | 
which there are at present six. These have a combined area | 
of 2816 square yards. An additional filter is in course | 
of construction, and when this is complete the total area 
will be 3566 square yards. When the whole of the filters | 
are working the speed of filtration in dealing with a million | 
gallons in twenty-four hours will be 2}in. per hour. When 
one of the largest filters is undergoing cleaning the rate of | 
filtration will be raised to 3-2in. per hour. Of the purity | 
of the water after this final process there can be no doubt, | 
and it is hoped that by the use of the coagulant the objec- | 
tionable brown colour will be greatly reduced. | 
As a matter of fact, we understand that, when the new | 
plant was inspected by the members of the Institution of | 
Water Engineers, though heavy rains had considerably | 
discoloured the Severn water and a muddy dark brown | 
water entered the plant, after filtration the discharge into 
the white enamelled brick receiving channel was bright, | 
clear, and colourless. 











THE GAS LIGHT AND COKE COMPANY. 


ON the 30th April, 1812, the Gas Light and Coke Com- 
pany was incorporated by Royal Charter. It has thus 
been in existence rather over one hundred years, and to 
celebrate the event a banquet was given by the governors 
on Wednesday last at the White City. Besides a very | 
large number of the servants of the Company there were 
many other guests, and the whole party certainly 
numbered well over one thousand. 

The history of the company is practically the history 
of gas lighting. Murdock, we know, had lighted up his 
house at Redruth twenty years before, and in 1802, to 
celebrate the Peace of Amiens, the front of the Soho Works 
were brilliantly illuminated by gas generated in retorts 
of his designing. The use of gas then began to extend, but 
no great effort to push it was made till one Winzer, a 
Moravian, who subsequently changed his name _ to 
Winsor, came over to London with patents of his 
own—Murdock, by the way, took out none—and 
endeavoured to float a huge company, but at first with- 
out suecess. Eventually, however, in July, 1807, he 
did get the movement fairly afoot, and to him belongs 
the credit of proposing and first effecting widespread 
illumination from a central source. But there were many 
obstacles to face, and the Bill for which the projectors 
applied was rejected by the Commons in 1809. In the 
following year, however, some progress was made, and 








}and is excellently illustrated with reproductions of old | 


| held at Leeds, on Monday, Tuesday, Wednesday, Thursday 
} and Friday, September 30th and October Ist to 4th, 1912. 
| An influential Reception Committee has been formed with 


|as Affected by Previous Magnetic History,” by 


eventually after many delays George III. granted the 
charter, but limited the capital to £200,000 in lieu of the 
£1,000,000 originally prayed for. Thus the Gas Light and 
Coke Company came into being, and held its first meeting 
in the very street in which we write. In spite of an explo- 
sion at the works and various minor accidents, it con- 
tinued to advance. In December, 1813, Westminster 
Bridge was lighted, and in the following year the parish of 
St. Margaret’s, Westminster, discarded all its oil lamps for 
street lighting and took to gas. Various minor installa- 
tions were also made, but the company made no great 
progress, and no dividends were paid till 1817. Never- 
theless, several rivals sprang up, and the chartered 
company was kept busy opposing them. About two 
years before, what with the cost of experiments 
initiated by Winsor, the opposition to rival com- 
panies, and the difficulties of keeping any check on 
consumption, as gas meters were not perfected till ten 
years later, the company seemed on the point of expiring. 
But the tide was beginning to turn, and in the year already 
mentioned a dividend of 6 per cent. was paid, to be fol- 
lowed in the next and some succeeding years by one of 
8 per cent. The company was granted powers to increase 
its capital, and it may at length be considered a flourishing 
and safe concern. From then onwards it has progressed 
without a check. 

It was many years later, 1868, that the great works at 
Barking, named Beckton, after Simons Adams Beck, the 
governor of the company at the time, were begun, and two 
years later that they supplied gas. Various rival companies 
were then absorbed one after another, their local works 
being given up by degrees and the generation of gas con- 
centrated at Beckton. In 1889 the first plant for car- 
buretted water gas was put down. Beckton now covers 
about 350 acres of ground and gives occupation to some 
four thousand men. There are nine enormous gasholders 
and twelve hydraulic cranes to lift the coal from the 
vessels that come up to the two tee-shaped jetties. About 
a million tons are consumed there per year, and thirty-six 
million cubie feet of gas are pumped into London every 
day. The great works have been so often described that 
it would be superfluous to say anything about them here ; 
they are famous all over the world. We may add that 
the total annual consumption of coal by the company is 
about two and one quarter million tons. 

We must, in concluding these few notes, say that an 
expansion of them is to be found in an admirable book 
which the Gas Light and Coke Company has had printed 
in celebration of its centenary. The volume gives the 











borough, when a visit will be paid to the Fletton brickmaking 
works of Messrs. Eastwood and Co., Limited. The processes 
of brick manufacture, including grinding and screening of the 
raw material, moulding, pressing, drying and burning, will he 
inspected. A short business meeting will be held, at which the 
officers for the year 1912-13 will be elected. Return to Peter. 
borough, where visits will be paid to places of interest in t\\e 
town 


SATURDAY. JULY 6rx. 


THE StrerHENSON Soctery.-—Visit to the London County 
Council Generating Station at Greenwich. 3.15 p.m. 
THE INSTITUTION OF MUNICIPAL AND CouNTY ENGINEERs. 
West Midland District Meeting, to be held at the Town Hail, 

Stourbridge. 10.30 a.m. 

Roya AUTOMOBILE AND AssocrIaTED CLUBS.—North-Eastern 
meeting. Speed trials of the Yorkshire Automobile Club o 
Saltburn Sands in the morning. 3.30 p.m., visit to Wynyard 
Park and Ravensworth Castle and Park. 7.30 p.m., reception aiid 
eighth provincial dinner of the Associated Clubs, the Lord 
Mayor in the chair, at Tilley’s Assembly Rooms, Market-strevt, 
Newcastle-on-Tyne. 








FRIDAY, ann SATURDAY, JULY 


12TH, AND 13TH. 

THE INsTITUTION OF MUNICIPAL AND CouNnTy ENGINEERS. 
At Caxton Hall, Westminster, and on Saturday at County Hai, 
Aylesbury. Thursday, 10 a.m., council meeting, president ia! 
address, annual general meeting ; discussion on the following 
papers (to be taken as read): ** Masonry Dams,” by Mr. F. «. 
Uren; ‘‘ Bacteria,” by Mr. W. Ransom; * Town Planning i: 
Sheffield,” by Mr. C. F. Wike ; ‘“‘ Town Planning,” by Mr. W. Hi 
Price ; ‘‘ Standardisation,” by Mr. E. J. Elford. 6.30 p.m. fo: 
7 p.m., reception in the Oak Room of the Hotel Cecil, by tly 
president ; annual dinner in the Victoria Hall. 9.30 p.m., 
concert. Friday, 10 a.m., discussion on the following paper. 
(to be taken as read): ‘‘ Maintenance of Sewers in Hampstead,” 
by Mr. O. E. Winter ; ‘“‘ Bituminous-bound Carriage-ways,”’ }) 
Mr. J.S. Brodie ; “‘ Road Maintenance in Co. Armagh,” by Mr. k 
H. Dorman; *‘ Scottish Roads,” by Mr. Allan Stevenson; ‘* How 
the new District Committees may Promote the Progress of the I: 
stitution,” by Mr. A. H. Campbell. Saturday, visit to Aylesbury 
and Tring; 9.15a.m., Marylebone (Great Central Railway). 10.45 
a.m., arrive Aylesbury, proceed to the County Hall ; discussion 
on the following paper (to-be taken as read): ‘ Municipal Work 
in Aylesbury,” by Mr. W.-H. Taylor ; proceed by conveyanc: 
along roads bituminously bound, tar painted, to the Chiltern 
Hills Spring Water -Company’s works, near St. Leonard: 
1.45 p.m., leave for Tring ;- 3 p.m., the Hon. Walter Rothschild 
will receive the members at his museum. Full particulars froin 
Mr. T. Cole, secretary, 11, Victoria-street, Westminster, S.W. 


FRIDAY, JULY 12ru. 
THE NortTH OF ENGLAND INSTITUTE OF MINING AND MECHANT- 
caL ENGINEERS.—Excursion to Easington Colliery. Members 


THURSDAY, Ilr, 





whole history of the company in an entertaining manner, 


cartoons, portraits of famous men connected with the | 
company, and views of the Beckton works as they ane 
are. 





IRON AND STEEL INSTITUTE. 


In accordance with the announcement at the May meeting, 
the autumn meeting of the Iron and Steel Institute will be 





Lord Airedale as chairman. 

The provisional programme of the meeting is as follows :— 
On Monday, September 30th, the secretaries’ office will be open 
at the Hall of the Philosophical and Literary Society, Park-row, 
for registration of names and issue of badges and programmes. 
On the Tuesday the members will be welcomed by the Lord 
Mayor of Leeds at the opening meeting in the Hall of the Philo- 
sophical and Literary Society. A selection of papers will 
subsequently be read and discussed. In the afternoon visits 
will be made to works in Leeds and the immediate neighbour- 
hood, and to places of interest in the vicinity. Alternatively, 
a lecture will be given by Mr. Rutter in the Art Gallery. In 
the evening a reception will be held by the Lord Mayor and the 
Lady Mayoress at the Town Hall. On the Wednesday, there 
will be a meeting in the morning for the reading and discussion 
of papers, and in the afternoon visits will be paid to works 
in the neighbourhood. In the evening the Council of the 
University will hold a reception in the University Buildings. 
On the Thursday there will be a meeting in the morning for the | 
reading and discussion of papers, while in the afternoon the 
members and their ladies are invited by Lord and Lady Airedale 
to a garden party at Gledhow Hall. In the evening they will 
attend a performance at the theatre by invitation of the General 
Reception Committee. On the Friday a visit will be made to 
North Lincolnshire. 





FORTHCOMING ENGAGEMENTS. 








TO-DAY. 

PuysicaL Society oF Lonpon.—The last Ordinary Meeting 
of the session will be held at the Imperial College of Science, 
Imperial Institute-road, South Kensington. “ Hysteresis Loss 

Professor 
Ernest Wilson and Messrs. B. C. Clayton and A. E. Power. 
“The Efficiency of Generation of High-frequency Oscillations 
by Means of an Induction Coil and Ordinary Spark Gap,” 
by Professor G. W. O. Howe and Mr. J. D. Peattie. ‘‘ Dielectric 
Hysteresis at Low Frequencies,” by Professor W. M. Thornton. 
“The Resistance to the Flow of Water Along a Capillary 
Soda Glass Tube at Low Rates of Shear,’’ by Dr. A. Griffiths 
and Miss C. H. Knowles. ‘“ Self-demaynetisation of Steel,” 
by Messrs. 8. W. J. Smith and J. Guild. 5 p.m. 


SATURDAY, JUNE 29ru. 


Tur INsTITUTION OF MUNICIPAL AND County ENGINEERS.— 
North-Eastern District Meeting, to be held at Bridlington. 
10.30 a.m. 





MONDAY, JULY Isr. . 
Royat Instirution.—Albemarle-street, Piccadilly, W. 


General Meeting at 5 p.m. 
TUESDAY, JULY 2np. 

THE Farapay Soctety.—The annual general meeting at the 
Institution of Electrical Engineers, Victoria Embankment, W.C. 
An ordinary meeting will subsequently be held, when the fol- 
lowing papers will be read :—** Electrocapillary Pulsation of a 
Mercury Meniscus,” by Mr. A. P. Roshdestwensky and Mr. W. C. 
McC. Lewis; ‘“‘ On the Variation of the Conductivity of Alu- 
minium Anode Films with Temperature,” by Mr. G. E. Bairsto. 
8 p.m. 


WEDNESDAY, JULY 3rp. 


THe INsTITUTION oF MunicrpaAL ENGINEERS: NORTH- 
EasteRN AND EasterRN Dtistricts.—Joint Meeting at Peter- 





will leave Newcastle-upon-Tyne Central Railway Station at 
1.35 p.m, and call at Pelaw at 1.48 p.m. and Sunderland at 
2.4 p.m. The members will be received by Sir J. S. Barwick, 
Bart., and an inspection made of the surface and other arrange- 
ments. 
TUESDAY, JULY 16ru. 
Tue Roya AvToMOBILE CrivUB.—Standard Car Race (under 


the Open Competition Rules of the R.A.C.) at Brooklands 
Track, Weybridge. Start 11.30 a.m. 


New Gravine Docks ON THE TyNE.—At the outset of the 
description of the new No. 3 graving dock of the Middle Docks 
and Engineering Company, Limited, of South Shields, published 
in the May 31st issue of THE ENGINEER, mention was made 
of the fact that Tyneside is not only the home of ship repairing. 
but continues to be the greatest centre in this country, and, in 
fact, the world, for this class of work. In a short time the dry- 
docking facilities on the Tyne will be further increased, for not 
only is Smith’s Dock Company, Limited, of North and South 
Shields, about to open an entirely new dock at North Shields, 
but an additional dock has recently been contracted for by 
John Readhead and Sons, Limited, of South Shields. The 
new graving dock of Smith’s Dock Company occupies the site 
previously used for shipbuilding before this branch was trans- 
ferred to the new establishment at South Bank-on-Tees, and, 
when completed, the dock will be the largest in Shields Harbour. 
It will be 525ft. in length, with a width of 90ft. between copes. 
The entrance will be 7lft. wide between the concrete walls, 
and there will be a depth of 23ft. on the sill below high water 
of ordinary spring tides. The concrete walls and the entrace 
to the dock were completed in March last, and the floor has made 
such progress that it is anticipated that the dock will be avail- 
able for commercial service in the early autumn. The steel 
gates are now being erected by Sir William Arrol and Co., 
Limited. They consist of two unequal sized leaves, owing to the 
angle at which the dock is built to the river. The gates will be 
operated electrically. The new graving dock of Messrs. Read- 
head and Sons, Limited, will have a length of 450ft. and a width 
of entrance of 65ft., and will adjoin this company’s existing 
dock. The contract has been placed with Edmund Nuttall 
and Co., of Trafford Park, Manchester, and a commencement 
is to be made forthwith as the dock is to be completed within 
two years from date. 


A New Brivce OVER THE River TreNtT.—-We understand 
that the Great Central Railway Company has during the past 
few days placed a contract with Sir William Arrol and Co., 
Limited, of Glasgow, for the construction of a combined railway 
and highway bridge to replace the old swing bridge which carries 
the company’s main Doncaster-Grimsby line over the river 
Trent at Keadby, about fourteen miles north of Gainsborough. 
This bridge will comprise four spans, two being fixed spans of 
140ft. each, in which the main girders will be of the ordinary 
N type 17ft. deep, one Scherzer rolling lifting span of 160ft., 
and one track girder span of 40ft., the girders of which will 
form the tracks on which the lifting span rolls back. The total 
width of the bridge will be 53ft. 6in. between centres of outer 
girders, of which 29{t. will be taken up by the railway and 24ft. 
by the roadway. Each span will be carried by three main 
girders, the centre one of which will divide the railway from the 
roadway. The lifting span, the estimated weight of which will 
be 2770 tons, will be operated by electric motors carried on the 
leaf itself, the current for which is to be generated in a machinery 
house situated alongside the bridge. The lifting span will 
be mechanically and electrically interlocked with the railway 
signals, so that the leaf cannot be raised until the signals are at 
‘danger.’ An important feature of the contract will be the 
foundations. These will be carried to a depth of about 50ft. 
below low water of ordinary spring tides. The steel caissons, 
the largest of which will be 94ft. in length and 32ft. in height, 
will be sunk under compressed air, and filled with concrete 
upon which the masonry piers will be founded. The bridge is 
designed for the heaviest main-line traffic, and two years will 
be taken in the work of construction. When completed it will 
rank as the largest and heaviest lifting bridge in Great Britain. 
The whole of the contract will be executed by Sir William 
Arrol and Co., Limited, to the requirements and under the 
direction of Mr. J. B. Ball, M. Inst. C.E., the chief engineer of 
the Great Central Railway, whilst the Scherzer Lift Bridge 
Company, of Chicago, will act as consulting engineers for the 
lifting span. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Pig Iron. 

THERE continues to be a good demand for pig iron, 
and values are well sustained. Producers quote :—South 
Staffordshire common forge pig iron, 57s. 6d.; part-mine, 
62s.; best all-mine forge, 90s.; foundry, 95s.; and cold blast, 
120s. A full production is being made of Midland descriptions, 
which are quoted :—Northamptonshire, 59s. to 60s.; and 
Derbyshire, 61s. to 62s. Makers of North Staffordshire sorts 
are busy and are asking 62s. and 63s. for forge, and 67s. to 68s. 
for best. ‘. 


The Advances in Strip and Rods. 

The advance of 5s. in gas strip is confirmed, making 
the quotation £8 to £8 2s. 6d., according to quantity. There 
appears to have been some lack of unanimity at first among 
the members of the Association as to whether any alteration 
should be made, but eventually the change mentioned was 
decided upon. An advance of 10s. per ton in slit nail rods has 
also taken place, making the new quotation £9. There is a 
atisfactory inquiry both for gas strip and for nail rods. 


The Sheet Iron Trade. 

The sheet iron mills are making a large output. Singles 
are quoted £7 17s. 6d., doubles £8 2s. 6d. to £8 5s., and trebles 
£8 12s, 6d. More business than recently is being done in 
yalvanised corrugated sheets, some firms being unable to 
promise delivery before the middle of September. Quotations 
are from £12 5s, to £12 10s. f.o.t. Liverpool. 


Large Demand for Bar Iron. 

There is a large demand for bar iron of all qualities, 
from best to common, and the bar mills are being kept busy 
in consequence, whilst quotations are well maintained by the 
producing firms, who are finding a ready sale for their goods 
among engineers and other large users, these being themselves 
well off for orders and needing constant supplies of material. 
Bar makers quote :—Marked bars, £9; Earl Dudley’s brand, 
£9 12s. 6d.; second grade bars of the “list ’’ houses, £8 7s. 6d.; 
and unmarked bars, £8 2s. 6d. to £8 5s. The inquiry for nut 
and bolt iron remains heavy and prices are very firm. North 
Staffordshire “‘ crown ”’ bars are £8. 


Steel. 

_ . Steel makers continue to experience a brisk demand, 
especially for sections for engineering purposes. A considerable 
amount of work is in progress in various parts of the country 
just now in the way of works extensions, harbour and pier 
unprovements, railway and road bridge construction and 
repairs, and so forth, and this is occasioning a steady inquiry for 
structural steel, whilst the requirements for colliery service, 
in the way of upkeep and replacements and extensions, are 
also heavy. Angles are still quoted £7 10s. to £7 12s. 6d., and 
joists £7, the inquiry for this last description on account of 
builders and contractors being very satisfactory. Increasing 
quantities of light steel sections are also being used up for 
reinforced concrete work. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Pig Iron Dearer. 

THE attendance on the Iron Exchange on Tuesday was 
rather below the average, and taken on the whole the tone ruled 
very even. In pig iron, prices generally showed an advance, 
and holders appeared to be indifferent as to booking orders. 
Production is on the increase, however, and more furnaces are 
being put into blast in both Scotland and Middlesbrough. 
Koth finished iron and steel were firm, and copper was occa- 
sionally dearer. Sheet lead, English tin ingots and aluminium 
showed no quotable change. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, nominal, 
64s. 6d.; Staffordshire, 64s. 6d.; Derbyshire, 64s.; Middles- 
brough, open brands, 65s. 4d. Scotch: Gartsherrie, 71s.; 
Glengarnock, 68s. 6d. (official, 69s.) ; Summerlee, 70s.; Eglinton, 
68s. 6d. to 69s., delivered Manchester. West Coast hematite, 
75s. to 75s. 6d., f.o.t. Delivered Heysham: Gartsherrie, 
69s.; Glengarnock, 66s. 6d. (official, 67s.); Eglinton, 66s. 6d. 
to 67s.; Summerlee, 68s. Delivered Preston: Gartsherrie, 
70s.; Glengarnock, 67s. 6d. (official, 68s.); Summerlee, 69s.; 
Eglinton, 67s. 6d. to 68s. Finished iron: Bars, £8 5s.; hoops, 
£8 2s. 6d.; sheets, £9. Steel: Bars, £7 15s. to £8 5s.; Lanca- 
shire hoops, £8 2s. 6d. to £8 5s.; Staffordshire ditto, £8 ; sheets, 
£8 15s. to £9; boiler plates, £8 15s. to £9; plates for tank, 
girder and bridge work, £8 5s.; English billets, £5 15s. to £6; 
foreign ditto, £5 6s. to £5 7s. 6d.; cold drawn steel, £10 to £10 10s. 
Copper: Sheets, £96; tough ingots, £84 5s. to £84 15s.; best 
selected, £85 to £85 15s. per ton. Copper tubes, 113d.; brass 
tubes, 9}d.; condenser, 10jd.; brazed brass tubes, 104d.; 
rolled brass, 8§d.; brass wire, 8}d.; brass turning rods, 8}d. 
to 84d.; yellow metal, 7§d. per lb. Sheet lead, £21 10s. to 
£21 15s. per ton. English tin ingots, £211 to £212 per ton. 
Aluminium, £75 per ton. 


The Lancashire Coal Trade. 

There was again a very fair attendance on the Coal 
Exchange. House coal was in fair inquiry on contract account, 
but the effects of the Minimum Wage Act are now making them- 
selves felt, and coalowners are holding out for an advance of 
2s, to 2s. 6d. per ton. The position at present, however, appears 
to be somewhat uncertain. Slack and steam coal continue 
firm, but on shipping and bunkering account there is little 
change to report. 


Manchester Association of Engineers. 

On Wednesday last a party of about fifty members 
of the Manchester Association of Engineers paid a visit of 
inspection to the works of the British ‘Thomson-Houston 
Company, Limited, at Rugby. 


Launch of a Ferro-Concrete Pontoon on the Ship Canal. 
On Tuesday last a reinforced concrete pontoon which 
will be used in connection with dredging operations on the canal 
was launched on the canal at Irlam. The pontoon measures 
100ft. in length by 28ft. wide by 8ft. Gin. deep, and will have a 
draught of 6ft. 6in. when fully loaded. It is divided trans- 
versely by four water-tight bulkheads and longitudinally by 
two bulkheads, one on either side of the boiler-room, and by 
three similar bulkheads elsewhere. Although somewhat of a 
novelty in this country, reinforced concrete has been used for 
this class of work previously in France, and barges and pontoons 
have been constructed for use on the Tiber, the Panama Canal, 
and gother waterways. The design is due to Messrs. L. G. 
Mouchel and Partners, and the contractors are the Yorkshire 
Hennebique Contracting Company, Limited, Leeds. 











The Sait Trade. 

The rejection of the Brine Pumping Bill by the House 
of Lords Committee was generally expected. ‘The Bill, which 
sought to restrict the pumping of brine from Winsford to Weston 
Point, on the Manchester Ship Canal, by the Marbury pipe, 
has cost, I am informed, over £20,000, and sought to destroy 
the use of property which had been in regular use for thirty years. 
It is anticipated that, now that the uncertainty concerning the 
legal use of the pipe has been removed, there will be an influx 
of manufacturers to the district which the line serves. Electric 
power, thanks to the new salt plant put down by the Salt Union, 
will be available on a large scale. 


Barrow-tn-FurNess, Thursday. 
Hematites. 

There is no change to note in the condition of the hema- 
tite pig iron trade of this district. On every hand there is 
evidence of a brisk state of affairs, and prospects all round are 
of the best. Makers are experiencing a fuller demand for their 
iron. ‘This is not only on local account but from general sources. 
Good contracts are held and the whole of the iron being produced 
is going into immediate consumption. Most of the iron made 
at Barrow is consumed at the company’s steel works, but there 
is also a fair tonnage going away by rail and sea. In West 
Cumberland the Workington steel plant at Moss Bay is account- 
ing for the output of about four furnaces. Those makers who 
smelt for the open market are busily employed and have in- 
creased their production. There is an increasing demand for 
the highest classes of iron and more is being made than ever 
before. Prices are firm with parcels of mixed numbers of 
Bessemer iron at 72s. 6d. to 73s. per ton, and the best grades of 
iron run up to 79s. to 80s. per ton. In warrants there has not 
been much business done of late. Sellers are quoting 71s. 6d. 
per ton net cash and 73s. 6d. at three months. 


Iron Ore. 

The iron ore trade is very busily employed. In Fur- 
ness considerable attention is being paid to new beds of ore, and 
at the Newton Mines of the Barrow Steel Company developments 
are being made. New plant is being put into position with a 
view to an increased output. Good ore is being obtained from 
this mine, Prices are firm with good average sorts of native ore 
at 15s. 6d. to 18s. 6d., and the best sorts are at 26s. per ton net 
at mines. The importations of Spanish ore into Barrow last 
week represented over 8000 tons. This is all for purely local 
use. Both the Barrow Company and the Millom and Askham 
Company have interests in mines abroad. Spanish ore is in 
good steady demand at 21s. 6d. per ton delivered at West Coast 
works. ‘There is a tendency to higher rates for this class of ore. 


Steel. 

The steel trade presents no new features. There is a 
good all-round briskness, and good orders are held in most of 
the departments, and there is every reason to expect the present 
big rate of output to be made for some time to come. Steel 
rails are being rolled at Barrow and at the Moss Bay Works. 
These are for home, colonial, and Indian buyers, and shipments 
are now being made on some of the contracts secured some time 
ago. Heavy sections of rails are at £6 2s. 6d. to £6 5s. per ton, 
with light rails at £6 12s. 6d. to £7 2s. 6d. per ton, and heavy 
tram sections are at £7 per ton. The trade offering in steel 


shipbuilding material is highly satisfactory, and good orders are | 
largely in copper, and are credited with having realised large 


held at Barrow. The class of plate now being made at Barrow 
is an advance on the old style, much heavier jobs now being 
handled, plates of some 45ft. in length being usual. Ship plates 
are at £7 17s. 6d. to £8 2s. 6d., and boiler plates are at £8 10s. 
per ton to £8 12s. 6d. Other steel sections are in fair request. 


Shipbuilding and Engineering. 
These trades are well employed in every department 
and are likely to remain so. No new orders are to hand. 


Shipping. 
The shipping trade is quietly employed. Shipments 
of rails are being made to Liverpool and Birkenhead, and imports 
are noted of ore and oil in fair tonnages. 





THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


General Conditions. 

ALTHOUGH current business is quieter in many direc- 
tions, owing to half-yearly stocktaking and the usual disinclina- 
tion to add to commitments at this period of the year, there 
is still a very healthy tone in the local steel trade. The volume 
of work on hand is exceptionally large, and prices display a 
marked upward tendency. There is little or no “ cutting ” 
in prices going on. This is partly due to a closer understanding 
among makers. The latest movement in this direction is the 
formation of a Forge Masters’ Association, with a secretary 
and headquarters at Sheffield, and it is now in successful opera- 
tion. The local rolling mills and tilts, too, are working closer 
together. With the large volume of work on hand, little will 
be heard of under-cutting for some time to come at any rate. 
The Forge Masters’ Association have issued a revised schedule 
of prices, to which practically the whole of the trade are working, 
the new list showing a general advance. The Light Castings 
Association has proved a success up to the present. A very 
heavily booked branch of trade is that for railway materials, 
and important orders are expected from India. Home railway 
orders are very satisfactory. Billets are still in short supply, 
owing to the record consumption, and big prices are paid for any 
‘spot’ lots available for sale. Overtime has been pretty 
general, and there is every appearance of the congested state 
of things at the steel works continuing well into the autumn. 
Foreign trade generally remains good. The armament depart- 
ments continue in a high state of activity, with a good deal of 
material on hand for foreign Governments. 


The Coal Trade. 

There is every indication that collieries will hold out 
very firmly for the 2s. 6d. advance on contract renewals, com- 
pared with last year’s prices. At the moment, however, they 
are fully occupied in getting out arrears on expiring contracts. 
Stocks all round are depleted, and with the demand so insistent 
as it is on inland account the market for steam coal is very 
firm. Shipments are absorbing a larger tonnage, and more 
boats are gradually becoming available. Best South Yorkshire 
hards are quoted at Ils. to 12s. per ton, and best Derbyshire 
coal at 10s. 9d. to 11s. 3d. per ton at the pits. Gas coal is going 
away very freely, and some contract renewals have been made 
at 2s. 6d. per ton advance. 


Slacks and Coke. 

There is a scarcity of best quality slacks, and prices 
are fractionally higher. The demand for industrial purposes 
has been almost excessive, many of the largest consumers 
taking a bigger proportion of good slacks, owing to the high 
price of coal. The large tonnage absorbed for coke making 
has had a strengthening effect on the market. Quotations 
are generally 7s. to 8s. per ton for best washed smalls. Coke 
of all descriptions maintains a very strong position. Contracts 
are being renewed at good advances. Best washed bee-hive 
sorts for blast furnace purposes are up to I6s. per ton at the 
ovens, 





House Coal. 

Some excitement has been introduced into the house 
coal trade by the action of a large number of collieries in issuing 
new price lists to operate as from the 24th inst. The new prices 
are 2s, 6d. per ton higher than those in operation a year ago, 
which makes the present advance on current quotations from 
ls. to ls. 6d. per ton. As most contracts for house coal are 
arranged for a period of twelve months from July Ist, it was 
expected that the revision in prices would have dated from the 
end of the present month, but the action of colliery owners 
is evidently to prevent merchants from securing large stocks 
before the expected advance. Full list prices are being charged 
for all excess tonnage taken on contracts this week. Merchants 
appear at present undecided whether to renew their contracts 
on the terms asked or to take the risk of the market for the time 


being. 


Pig Iron. 

Prices for pig iron are a shade firmer, if anything, 
but there is still very little iron to be obtained outside contracts. 
Spot lots are being snapped up at full quoted rates. There is 
no Lincolnshire forge offering below 61s. to 61s. 6d., with Derby- 
shire sorts quite as firm. Foundry qualities, too, are scarce 
at 63s. to 63s. 6d. Lincolnshire basic iron is at 65s. These 
prices are not delivered Sheffield. Hematite is in very heavy 
consumption, and local steel makers have just put through 
some substantial orders for East Coast mixed numbers at 78s. 
to 78s. 6d. net. Deliveries are coming through better. There 
is an increasing demand for Swedish pig iron at stiffer prices. 
All kinds of Swedish steel have risen 10s. per ton. 


The Lighter Trades. 

Discounts on silver and plate quotations are being 
reduced a further 2} per cent. There is a heavy shipping 
business in cutlery, the Australian and Canadian markets being 
particularly good. The demand for edge tools, shovels, and 
spades remains at a high level. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Gleveland Pig Iron. 

Ir is a long time since such excitement has been shown 
in business in Cleveland pig iron warrants as has been reported 
during the last few days. On Friday of last week there was an 
advance of no less than Is. 4d. per ton, and on Wednesday 
of this week another rise of Is. 2d. per ton. Last week warrants 
were down at 53s. 103d. cash buyers, and on Wednesday they 
had gone up to 57s. 3d., a rise of 3s. 44d., and as compared with 
the minimum of the month the advance has been 3s. 9d. per ton, 
and the 57s. 3d. cash buyers which was the closing figure on 
Wednesday was the highest that has been known since May, 
1907. Not since that year has there been such a rapid rise in 
price as that which has taken place during the last few days, 
and what is remarkable also about it is that it was altogether 
unexpected, for there really appeared to be nothing in trade 
and its prospects to cause more than a slow and steady improve- 
ment in prices. The spurt seems to have been caused mainly 
by the operations of London houses, which have been speculating 


profits in that line. The chances of further advances in that 
metal market are not so good, and seeing great possibilities in 
the pig iron warrant market the London speculators have turned 
their attention to it. The price of Cleveland warrants went 


| up from about 50s. at the beginning of March last to 53s. 6d. 





| at the beginning of June, and this was by no means dear. Thus 


it was that operations were commenced which have this month 


| raised the price 3s. 9d. per ton, and led to large transactions in 


warrants. The price of makers’ iron has followed that of war- 
rants up, and on Wednesday last No. 3 Cleveland pig iron had 
reached 57s. 6d. per ton, the highest figure for quite five years. 
The heavy decrease in the stock in Connal’s public store favours 
the speculators. The stock is now down to 314,664 tons, a 
decline of 30,192 tons this month, and of 221,970 tons this year, 
while it is scarcely more than half of what was held in the early 
autumn last year. Shipments also are good, and that favours 
speculation in Cleveland warrants. There is another remark- 
able feature about the market, and it is that No. 4 foundry and 
No. 4 forge are so scarce that they are realising the same price 
as No. 3, an almost unprecedented circumstance. Makers 
who have sold No. 4 foundry cannot in some cases supply it, 
and are furnishing No. 3 instead. There have been occasions 
in the last few years when 4s. per ton less were taken for No. 4 
forge than was obtained for No. 3. No. 1 is likewise in bad 
supply and is realising 5s. per ton more than No. 3, the usual 
difference being ls. 6d. per ton. 


Hematite Pig Iron. 

There has been an upward movement in prices in the 
East Coast hematite pig iron trade, though it has not been any- 
thing like so pronounced as that in Cleveland iron, and, moreover, 
it is due more to legitimate than to speculative influences ; 
the extra demand is from the consumers. Not only is the im- 
provement experienced in East Coast. hematite iron, but it has 
also appeared in the West Coast hematite iron market, and 
more furnaces are being re-started in both districts for the 
production of hematite pig iron. The general rise in quotations 
in the hematite iron industry is fairly justified by the encourag- 
ing features of the steel trade. There can be no slackening in 
the consumption of hematite pig iron as long as the “ boom ” 
exists in the shipbuilding industry, and that prornises to con- 
tinue over next year, and well into 1914; indeed, most traders 
count upon fully two years more of briskness in shipbuilding 
and all the trades that depend upon it. The demand for 
shipbuilding materials is quite unprecedented, and owing 
to the pressing requirements of the steel manufacturers the 
price of hematite pig iron has been advanced 6d. per ton this 
week, making the rise in the last three months fully 6s. 6d. per 
ton. West Coast pig iron warrants have gone up to 73s. per 
ton cash, and mixed numbers East Coast hematite pig iron to 
72s. 6d., but there is not a great deal to be had at that, either 
from makers or second-hands, though the output has been sub- 
stantially increased during the last two months, but consump- 
tion has gone up even more rapidly. 


Iron-making Materials. 

Never was the business in the coke trade so active as it 
is at present, and never was the consumption so large. The 
supply of furnace coke is short of the requirements, though 
additional ovens are being re-started as rapidly as possible, 
and others are being built. The position of coke manufacturers 
is good, and a fair profit should be forthcoming for them. A 
few months ago the price of coke was so low compared with that 
of coal that it paid the coalowner much better to sell his coking 
coal than to convert it into coke. This is not the case at present, 
for when ordinary Durham coking coal can be obtained at 10s. 6d. 
per ton, and coking smalls at 10s., there is a good margin of 
profit with furnace coke at 19s. 6d. to 20s. per ton for average 
qualities. Accordingly, there are strong efforts made to get 
more coke upon the market. Some sellers have made contracts 
for next half-year’s execution at 20s. 6d. for medium Durham 
coke delivered at Middlesbrough, though at that it is relatively 
dearer than Cleveland pig iron. With the blowing in of extra 
blast furnaces in this district and the West Coast, it cannot be 
expected that cheaper coke will be forthcoming... Heavy imports 
of foreign iron ore are reported, but no new transactions are 
announced, and consumers do not think the time has yet come 
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for them to buy, especially as the merchants continue to quote 
21s. 6d. per ton for ordinary Rubio, delivered at Middlesbrough. 
In the absence of actual business, that is a merely nominal 
figure. 


Manufactured Iron and Steel. 
Unprecedented activity is reported in the finished 
iron and steel industries, never were the works so hardly pressed 
to satisfy the requirements of consumers, and yet they cannot 
satisfy all their customers. Merchants say they have positively 
to hawk about their orders, and even the best customers find 
their orders sent back to them with the intimation that the 
manufacturer is not in a position to accept them, especially 
when they are for anything like early execution. Consumers 
are particularly anxious to get their contracts placed as every- 
thing points to further advances in prices. The activity in 
the demand for steel plates and angles is indicated by the fact 
that the South Durham Steel and Iron Company is re-starting 
a mill at its Moor Steel Works, Stockton, where some three or 
four weeks ago it re-started some of the melting furnaces. These 
works were totally idle from November, 1908, to June, 1912, 
and the opinion in the locality became general that they would 
never be re-started. However, the demand is so pressing that 
the directors have had a re-start practically forced upon them, 
and now all three of their establishments are in operation. 
Quotations this week are without change. 


Railway Concession. 

The makers of bars, plates, joists, and girders in the 
Middlesbrough district have for years had to complain of the 
ill-sueccess of their competition for orders in the Manchester 
district chiefly because of the preferential rates accorded to 
foreign manufacturers by our British railway companies. 
The Teesside producer was charged for carriage lls. 8d. 
per ton for four-ton loads or 10s. per ton for five-ton 
loads, whereas the inclusive rate from Antwerp to Man- 
chester vid Goole or Grimsby was only about 13s. 6d. per ton. 
As the freight from Antwerp to Goole or Grimsby was about 
5s. 6d., the rate for the carriage over the railway was only 8s. 
The railway rates for bars, &c., from Teesside to Glasgow, Bir- 
mingham, &c., were lower than those ruling from Middlesbrough 
to Manchester, and an effort has lately been made through the 
Middlesbrough Chamber of Commerce to obtain a more favour- 
able rate, which has resulted in the rate being reduced to 10s. 
per ton for five-ton lots, 8. to 8S. owners’ risk, without the specific 
condition “ five tons per truck.” 


Shipbuiiding. 

The boom in shipbuilding is most pronounced. Never 
was there so great a tonnage of vessels building or ordered, and 
some believe there will be no abatement of activity for the next 
two years. There is nothing like overbuilding, in fact, the pro- 
portion of ordinary tramp steamers building is less than usual, 
and this tends to keep up the rates of freight. More warships, 
liners, and oil tank steamers are now building than has ever 
before been known. The increase of cost doubtless keeps the 
owners of tramp steamers back for the present, but the difficulty 
of getting builders to undertake more orders is the chief draw- 
back. The labour situation has been cleared by the further 
advance which was accorded to the men at the Edinburgh Con- 
ference a few days ago. Ship repairing is somewhat quiet, 
because owners cannot afford to have their vessels laid up when 
the freight market is so busy, and rates so satisfactory. Messrs 
John Readhead and Co., South Shields, have placed the con- 
tract for the construction of their new graving dock with Messrs. 
Nuttall and Co., of Manchester 


The Coal Trade. 

The situation is improving in the coal trade, though 
business is not anything like so good as one might expect, seeing 
how active all other industries are. The demand has been 
checked by the searcity of steamers, which lessened shipments ; 
in fact, these were comparatively small, and collieries worked 
somewhat irregularly in consequence, whereas if all the coal that 
was due for delivery could have been shipped at the proper time 
full time would have been the rule at the pits. However, there 
is an improvement in the number of vessels available, and the 
position is more satisfactory than it has been. There is a large 
home consumption of all descriptions of coal, and prices are 
stiffer. Of Northumberland steam coal 12s. 9d. to 13s. f.o.b. 
is quoted for best Blyths, and 10s. 6d to 10s 9d for seconds, 
while Tyne primes are at 12s., and seconds at 10s. 9d. to 11s. 
For best Durham gas coals 13s. per ton f.o.b. has to be paid, and 
for seconds 10s. 6d. to lls. Best Durham coking coal is some- 
what weak at 10s. 6d., and coking smalls at 10s. The price of 
bunker coals continues rather in favour of buyers, and they 
can be got at 10s. 3d. for ordinary and 10s. 9d. for best. Foun- 
dry coke is at 22s. f.o.b., and gas coke at 17s. 9d. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Strong Market for Warrants. 

Towarps the end of last week a strong demand was 
experienced for Cleveland warrants on Glasgow Exchange, 
and prices suddenly advanced about Is. 6d. per ton. An extra 
large decrease in stocks and the general activity of the irop and 
steel trades were mentioned as the cause of the upward move- 
ment, which was accelerated by the necessity under which 
operators found themselves to cover over-sales. Holders of 
iron were not ready sellers, and at times there was no response 
to the increased figures offered by buyers. Buying came largely 
from the South, particularly from London, and it has been stated 
that American interests have participated indirectly in the 
movement. A large business has been done this week, and 
while prices have fluctuated to some extent the market continues 
to display a notable amount of buoyancy, and a further very 
substantial advance has taken place. Business has been done 
in Cleveland warrants since last report from 54s. 4d. to 57s. 3d. 
cash, 54s. 64d. to 57s. 7d. one month, and 55s. to 58s. 1d. three 
months. Numerous sales of Cleveland iron have also taken 
place at 54s. 9d. to 54s. 103d. for delivery in a few days, 56s. 5d. 
eightéen days, 56s. 3d. to 56s. 8d. twenty-five days, 56s. 83d. 
two months, and 56s. 5d. for August 30th. The consumption of 
Cleveland iron in Scotland is increasing, and there is a corre- 
sponding increase in the arrivals of this class of iron from 
Middlesbrough and district. So far, it may be stated, the up- 
ward movement in warrants has not attracted very much 
attention from the general public, but the demand, although 
arising from trade and professional sources, is held to be fully 
justified by the demand for iron for home consumption and 
export. 


The Scotch Iron Trade. 

A strong impetus has been given to the market for 
Scotch pig iron by the decided upward movement in warrants. 
Iron’ is going into consumption at a large and steady rate, 
and prices are again higher, ordinary pig iron being advanced 
6d. and special brands 1s. per ton. Govan and Monkland 
are quoted, f.a.s. at Glasgow, Nos. 1, 64s. 6d.; Nos. 3, 63s. 6d.; 
Carnbroe, No. 1, 68s. 6d.; No. 3, 64s. 6d.; Clyde, Calder and 
Langloan, Nos 1, 72s.; Nos. 3, 67s.; Gartsherrie and Summerlee, 
Nos. 1, 72s. 6d.; Nos. 3, 67s. 6d.; Coltness, No. 1, 88s.; No. 3, 
69s.; Eglinton, at Ardrossan or Troon, No. 1, 65s.; No. 3, 
64s.; Glengarnock, at Ardrossan, No. 1, 72s; No. 3, 67s.; 
Dalmellington,*at Ayr, No. 1, 663.; No. 3, 64s.; Shotts, 


mouth, No. 1, 73s. 6d.; No. 3, 68s. 6d. per ton. One additionai 
furnace has been placed on ordinary iron at Shotts and one at 
Eglinton; while hematite furnaces in operation have been 
increased by one at Eglinton and one at Wishaw. There are 
now forty-five furnaces producing hematite, thirty-seven 
ordinary and three basic iron, the total of eighty-five thus in 
operation in Scotland comparing with eighty-three at this 
time last year. It will be seen that the full complement of 
furnaces is now in blast, although some of those recently lighted 
are not yet making iron to the extent of their capacity. Ship- 
ments of Scotch pig iron have improved somewhat, but the 
aggregate for the year to date is 7000 tons less than at this time 
last year. 


The Hematite Trade. 

The demand for hematite pig iron has been stronger. 
Cumberland warrants have been purchased for cash from 71s. 14d 
to 71s. 9d., and at 73s. for delivery in one month. Scotch hema- 
tite has been raised Is,, and is now quoted 76s. per ton for West 
of Scotland delivery. Although the above is the price for new 
business, large deliveries are understood to be still due to con- 
sumers at lower rates fixed some time ago. The advance in 
Scotch hematite since the beginning of the year is about 6s. 
per ton, but Cumberland warrants have in the same time risen 
about 9s. The current consumption of hematite is heavy, and 
but for the large stocks that were in store at the beginning of the 
year the price must by this time have been considerably higher. 
It is understood that the stocks have since been materially 
reduced owing to the furnaces having been out of blast during 
the miners’ strike. 


Finished Iron and Steel. 

There is no apparent abatement in the activity that 
has marked for a considerable time the condition of the malleable 
iron and steel trades. Although the fresh business coming to 
hand appears to be of moderate proportions, makers of malleable 
iron are keeping their plant fully occupied, specifications being 
plentiful, and the contracts in hand sufficient to keep the works 
busy for some time to come. The decided upward movement in 
the prices of raw material will make the arrangement of future 
business more difficult unless buyers are prepared to give higher 
prices than those arranged under current contracts. The posi- 
tion in this respect has been more difficult in the case of finished 
iron than in that of steel, but the costs of raw material in the 
case of steel also appear to be moving upward. Prices charged 
both for Scotch finished iron and steel have been more moderate 
than the rates current in the South. The steel works are pressed 
for delivery of shipbuilding material, and the works are taxed 
to their utmost to meet the demand. It is reported that in 
quite a number of instances merchants have had to decline orders 
because they were unable to secure delivery within the specified 
time. Orders are reported to have been recently placed for 
bridge building and other structural material for export. Black 
and galvanised sheets are in very strong demand. Tube makers 
are very busy, and they have reduced discounts to come into 
line with the recent advances of price by English makers. 


The Coal Trade. 

Business is generally active in the coal trade. Ship- 
ments have been good, the foreign demand being very encourag- 
ing. Inquiries for future delivery are reported to be more 
numerous, but sellers are cautious about entertaining these 
unless at materially increased prices. Coalmasters have been 
endeavouring to obtain higher rates in order to compensate them 
for the increased costs entailed by advances of wages to be given. 
Heavy outputs at the collieries, the result of remarkably steady 
working of colliers in view of approaching holidays, tend to 
moderate the current prices, which are in the main about the 
same as those quoted last week. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade, Cardiff. 

Very irregular conditions prevailed all last week in all 
branches of the steam coal trade, and the coal trade, to use the 
remark of an old member, seemed as perplexing as the barometer. 
With more tranquil weather regular and increased tonnage was 
fairly assured. Last week tonnage approximating former 
quantities failed completely to meet the requirements of shippers, 
and as a result the market for large descriptions for prompt 
booking remained very weak, sellers accepting much less than 
the quoted figures to secure the immediate clearance of wagons. 
Frequent pit stoppages through lack of empty wagons could not 
be avoided, and thus curtailed supplies of small, which remained 
scarce and dear. Forward business slack, weakness pronounced 
in lower grades and drys. Cardiff, June 26th: The royal visit 
interfered considerably with business, and the prospect of a week 
devoted to local matters was regarded at the opening of the 
market as a certainty. It was intimated that the Exchange 
would be closed on Wednesday for the festivities, and most 
inquiries were in consequence held over until Thursday. The 
tendency was again unfavourable, as, while stocks of large were 
as heavy as ever, the stormy weather was adding to the delay of 
steamers due to load. Sellers were again willing to accept two 
figures for large for spot loading, although holding firmly to 
quotations for shipment next week. It was fully expected that 
holiday taking on the part of colliers would modify outputs, 
while a great deal of tonnage has been chartered to load before 
the end of the month. Small coals were again very scarce as 
the result of recent pit stoppages, and prices were stronger, 
sellers being able to secure 10s. 6d. for best bunker kinds and up 
to 9s. 9d. for cargo descriptions. In other branches of the trade 
there was little alteration. Latest state of coal trade: The royal 
visit interfered with business. Quotations as follows :—Best 
Admiralty large, 17s. to 17s. 6d.; best seconds, 16s. 3d. to 
16s. 9d.; seconds, 15s. 6d. to 16s.; ordinaries, 14s. 9d. to 15s. 3d.; 
best drys, 16s. 6d. to 17s 3d; ordinary drys, 14s. 6d. to 15s.; 
best bunker smalls, 10s. 3d. to 10s. 6d.; best ordinaries, 9s. 9d. 
to 10s. 3d.; cargo smalls, 9s. to 9s. 9d.; inferiors, 8s. to 8s. 9d.; 
washed smalls, 10s. 6d. to 1ls. Best Monmouthshire: Black 
vein, large, 15s. 3d. to 15s. 6d.; ordinary Western Valleys, 
14s. 6d. to 15s.; best Eastern Valleys, 14s. 3d. to 14s. 6d.; 
seconds, 13s. 9d. to 14s. 3d. Bituminous coal: Best households, 
19s. to 20s.; good households, 17s. 6d. to 18s. 6d.; No. 3 Rhondda 
large, 16s. to 17s.; smalls, 12s. to 12s. 6d.; No. 2 Rhondda, 
large, lls. 6d. to 12s.; through, 10s. 6d. to 11s.; No. 2, smalls, 
8s. 6d. to 9s. 6d. Patent fuel, 18s. to 18s. 6d. Cokes: Special 
foundry, 27s. to 29s.; good foundry, 22s. to 25s.; furnace, 18s. 
to 21s. Pitwood, ex-ship, 19s. 6d. to 20s, 


Newport (Mon.). 

Heavier tonnage supplies were available last week, and 
shipments reached the substantial total of 113,840 tons foreign 
and 13,162 coastwise. Colliery outputs were exceptionally 
heavy, and with pits being stopped from time to time because 
of the scarcity of wagons, buyers found it easy to get concessions 
for spot quantities, although sellers were taking a more hopeful 
view of the possibilities and holding more firmly to forward. 
Small was scarce and commanding good prices. Latest : 
Steam coals only a moderate market. Stocks heavy, sellers 
offering concessions and accepting easier figures. Latest : 
Best Newport black vein, large, 15s, to 15s. 3d.; Western Valleys, 
14s. 3d. to 14s. 9d.; Eastern Valleys, 14s. to 14s. 3d.; other sorts, 
13s. 6d. to 14s.; best smalls, 9s. 3d. to 9s. 9d.; seconds, 8s. 6d. 
to 9s.; inferiors, 8s. to 8s. 6d. Bituminous: Best house, 18s. 
to 18s. 6d.; seconds, 16s, 6d. to 17s. 6d, Patent fuel, 18s, to 


Swansea. 

Last week’s business was in many respects satisfactory, 
Tonnage which had accumulated during the strike enabled 
shippers to load freely, and coal and patent fuel were quite up 
to the mark. Shipments of coal and patent fuel were 93,858 
tons. Compared with the corresponding week last year the 
total imports and exports give an increase of 43,000 tons, 
Latest :—No outstanding alteration in the general condition 
of the anthracite market, but the undertone was, if anything, 
a little firmer. Swansea Valley, large, continued satisfactory. 
Best malting, large, 23s. to 25s. net; second malting, large, 
20s. to 22s. 6d. net; big vein, large, 15s. 6d. to 17s. 6d., less 
2} per cent. ; red vein, large, 15s. 9d. to 17s. 6d., less 24 per cent.; 
machine-made cobbles, 22s, to 24s. net; Paris nuts, 23s. to 26s, 
net; French nuts, 23s. to 26s. net; German nuts, 23s. to 26s. 
net ; beans, 22s. to 23s. net ; machine-made large peas, 14s. to 
15s. net; rubbly culm, 8s. 3d. to 9s., less*2} per cent.; duff, 
3s. 9d. to 4s. 3d. net. Steam coal: Best large, 18s. to 19s., 
less 2} per cent.; seconds, 14s. to 15s., less 2} per cent.; bunkers, 
10s. 6d. to 13s., less 24 per cent.; small, 9s. to Ils. 6d., less 24 
per cent. Bituminous coal: No. 3 Rhondda, large, 18s. to 
19s. 6d., less 24 per cent.; through, 15s. to 16s. 6d., less 25 
per cent.; small, 10s. 6d. to lls. 6d., less 2} per cent.; patent 
fuel, 17s. 6d. to 18s. 6d., less 2} per cent. 


Iron and Steel. 

One leading result of the effort of the management of 
the Guest and Co., Dowlais, to put the house literally in orde: 
for the King’s visit was to give quite an awakening. Duriny 
the whole of the week the greatest animation prevailed. The 
results at the blast furnace were decidedly satisfactory, and 
the Bessemer and Siemens furnace gave excellent returns. 
The Big Mill gave a good tonnage of short-length colliery 
rail, suitable for underground roadways and pit tank use, 
and also gave curves, pit plates, and other light material. A. 
regards the Goat Mill, there was a bountiful yield comprising 
heavy steel rails, tin bars, sleepers, and blooms. From White 
haven 380 tons of pig came to Newport, and 890 tons of pig iron 
from Middlesbrough. Latest prices, pig iron :—Hematite 
mixed numbers, 72s. 7$d. cash and 72s. lld. month; Middles- 
brough, 55s. 10d. cash, 56s. 14d. month; Scotch, 62s. cash 


East Coast hematite, 77s. ¢.i.f.; West Coast hematite, 78s. 6d, 
c.i.f. Steel bars: Siemens, £5 15s. to £5 17s. 6d.; Bessemer, 
£5 12s. 6d. to £5 15s.; Rubio, 20s. 6d. to 21s, 


Tin-plate. 

Good activity has continued in this industry, and this 
has been largely helped by the good work done on the Concilia- 
tion Board. Both employers and employés now look forward 
with confidence to the future, and an indication is shown by the 
steady maintenance of prices. In the Llanelly district there 
has been a shortage of bars, and this has been met by the impor- 
tation of foreign stuff. All the local furnaces are in full operation, 
and the statement has been made with regard to Llanelly that 
the present yield is a record for the district. In the Swansea 
district heavy stocks had accumulated at the works, owing to 
the disturbance by transport workers, which prevented railway~ 
from executing orders. Latest quotations :—C.A. roofing sheets, 
30 g., £9 5s.; big sheets for galvanising, 30 g., £9 5s. per ton ; 
finished black plate, £11 5s. per ton; galvanised sheets, 24 g.. 
£12 to £12 5s. per ton; block tin, £206 10s. cash, £197 10s. 
three months. Other quotations :—Copper, £77 Is. 3d. cash, 
£77 17s. 6d. three months; lead, English, £18 10s.; Spanish, 
£17 18s. 9d.; spelter, £25 15s. per ton ; silver, 28,d. per oz. 





AMERICAN NOTES. 
(From our own Correspondent.) 


New York, June 19th. 

Price of fabricated steel has advanced from 1 dol. to 2 dols. 
per ton. A great deal of new work is nearly ready for presenta- 
tion for market. These inquiries may be expected to develop 
before the close of this month. Much of it is bridge material 
for railroad work. Bar iron has also advanced 1 dol. per ton, 
in view of the adjustment of the wage scale to take place in July. 
Steel-making irons are being contracted for on a large scale, 
one order being for 8000 tons for delivery in thirty days and 
25,000 tons for delivery during the third quarter. The largest 
inquiries on the market are for basic. Coke is weakening, 
and is now quoted at 2.15 dols. for furnace coke. Foundry coke 
has dropped to 2.25 dols. The greatest demand exists for plate. 
Car works are the heaviest buyers. The present plate output 
is larger than ever before in the history of the industry. The 
increase indicated by new enterprises will tighten up the mills 
and interfere with promised deliveries. While there has been 
no official change in plates and bars, an actual advance has 
taken place when it comes to close orders. The steel mills are 
sold up full to September Ist. Large orders have been placed 
by Southern and Western mills, amounting to about 70,000 tons. 
Buyers of basic are very urgent. Surface indications point to 
an advance in all lines of finished material. Jobbers and re- 
tailers are somewhat alarmed over the situation, and are stocking 
up quite freely. Copper opened firmly this week at 17.5 dols. 
for electrolytic. The strike at Perth Amboy is causing much 
apprehension in the trade. The three great refining plants 
have a combined annual capacity of 700,000,000 Ib. of refined 
copper, and a strike would affect all of these concerns, and would 
involve serious consequences. Surplus stocks, June Ist. 
50,000,000 Ib. Deliveries, 130,000,000 lb. a month. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Admiralty: 
Engineer-Commander.—H. J. Coad, to the Endymion, 
on recommissioning. 

Engineer-Lieutenant.—A. C. Bray, to the Colossus; H. B. 
O’Dogherty, to the Vivid, additional, for the Waveney, on 
paying-off ; P. C. Minhinnick and E. C. Green, to the Pembroke, 
additional, for the Jupiter, on recommissioning ; C. G. Ham, 
to the Victory, additional, for the Maidstone. 








Contracts.—The Yorkshire Boiler Company, Limited, 
and Holdsworth and Sons, Limited, Croft Boiler Works, Brad- 
ford, have recently received orders for two 24ft. by 9ft. boilers 
for South Wales, one 24ft. by 7ft. 6in. for Bristol, one 20ft. 
by 7ft. 6in. and one 20ft. by 8ft. for Manchester, one 24ft. by 
7it. for Skipton, and two 18ft. by 6ft. 6in. The last-mentioned 
boilers are for Wakefield prisons, and form the second order 
from the Government during the present year, the first order 
being for a 24ft. by 8ft. 6in. boiler for the Aden Waterworks, 
which will be despatched during the next few days.—Boulton 
and Paul, Limited, of Norwich, have recently secured several 
contracts for steel-framed buildings and bungalows reinforced 
with steel framing, and made fire-proof as well as insect-proof. 
The work is being carried out for English and continental com- 
panies, and the destination of these buildings is Central America 
and Lower Egypt. We understand they have at present con- 
tracts for over seventy-three buildings.—The tender of the 
Stanton Ironworks Company, Limited, of Nottingham, for the 
supplying of cast iron _ and specials for the Ashton-under- 
Lyne, Stalybridge an ukenfield (District) Waterworks for 








at Leith, No, 1, 738, 6d.; No. 3, 68s, 6d; Carron, at Grange- 





19s. Pitwood, 19s, 0d, to 20s, 


the ensuing twelve months has been accepted. 


62s. 34d. month; Welsh hematite, 77s. 6d. to 78s. 6d. dd. ; 






Ean 


aa 





AOR ERNIE nA ne 


eas oa oe eae 





eC: Le 








Pepe EER 


Pea icon 





Aiea 8 6x) 








SRT rte eat yb 





June 28, 1912 


THE ENGINEER 


691 








NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

In pig iron a lively trade is being done, demand being 
active and generally increasing. On foreign account also an 
animated business was reported at satisfactory figures. A 
remarkably firm tone continues to be felt in the bar trade ; 
sales are extensive, and full employment is secured to the mills 
till up to the end of the present year. In plates a most vigorous 
business is being carried on, the output going into immediate 
consumption. The favourable condition of the market is 
expected to continue for some time, orders for shipbuilding and 
railway requirements being plentiful. The same is the case 
with sheets. A strong and upward tendency could also be 
noticed in the hoop trade, and the Rhenish-Westphalian Union 
of Hoop Mills resolved upon an immediate rise of M.2.50 p.t. 
for export orders. An advance in inland quotations is also 
expected to take place shortly. In the wire industry a good 
deal of life has recently been felt. Consumers are rather 
reluctant to pay the advanced prices fixed by the Wire Rod 
Convention, and a request has been submitted to the Convention 
to raise the export bounty for the third quarter to what it has 
been before, because a number of mills had booked extensive 
orders for next quarter before the export bounties were reduced, 
which means a considerable loss to them. Employment is 

uisfactory in the hardware and tool: industries, but prices 
are unremunerative, having regard to the cost of production. 


The Steel Convention. 

The sales of the Steel Convention in May of the present 
yer were 535,726t., as compared with 532,357t. in May, 
1911. Of the above-named quantity 147,747. were semi- 
finished steel, as compared with 130,047 t. in April of the present 
year, and compared with 130,177t. in May, 1911; railway 
material, 173,678 t., as compared with 151,276 t. in April last, 
and with 200,704 t. in May, 1911; sectional iron, 214,300 t., as 
compared with 186,970 t. in April last, and with 201,476 t. in 
May last year. 


List Quotations. 

The following are the latest list rates per ton free at 
works :—Raw spathose iron ore, M.12 ; roasted ditto, M.17.50 ; 
Nassau red iron ore, 50 per cent. contents, M.14.50 net at mines ; 
spiegeleisen, 10 to 12 per cent. grade, M.77; white forge pig, 
Rhenish-Westphalian and Siegerland qualities, M.65; iron for 
steel making, M.69 to M.71; German Bessemer, M.77.50; 
Luxemburg foundry pig, No. 3, free Luxemburg, M.56 to M.58 ; 
German foundry pig, No. 1, M.73.50; the same, No. 3, M.70; 
German hematite, M.77.50; common basic bars, M.117 to 
M.122; common iron bars, M.140 to M.143; hoops, M.140 to 
M.145; plates for boiler-making purposes, M.142 to M.145; 
heavy plates, M.132 to M.135; sheets, M.127.50. 


The German Coal Market. 

The consumption of engine fuel continues lively as 
before, but there was a marked falling-off noticeable in the 
demand for house fuel, especially nuts and anthracite, and also 
for briquettes. 


Austria-Hungary. 

Very little that would be worth reporting has occurred 
on the Austro-Hungarian iron market. The business in iron 
and steel is moving on in a slow fashion, but the majority of 
establishments can be stated to be in regular occupation, and 
the condition of prices may be regarded as fairly good. Lively 
demand is reported for engine coal. Household sorts of fuel are 
dull at present. 


Firmness in Belgium. 

The strong tone of the previous weeks is well main- 
tained in all the principal branches of the iron and allied trades, 
while orders come in regularly both for local and foreign con- 
sumption. Alterations in price could not be reported from any 
department, but much firmness is shown, and there may be 
a rise later on for some specially favoured articles. At present 
a good steady sort of trade is going on at all the principal 
shops and factories. Rails alone form an exception, these being 
rather weakly called for. A strong condition prevails on the 
Belgian coal market. 


Swedish Import. 

Last year Swedish import of pig iron was several 
thousand tons higher than in the previous year, owing to the 
Swedish Martin furnaces buying German pig iron very largely. 
The new furnace at Oeland, with an annual output of 15,000 t., 
which was blown in last year, will help to cover part of the con- 
sumption now. Iron girders continue to be imported in heavy 
lots, though they are produced at low rates in Sweden, and the 
import of rails was 10,000 tons higher in 1911 than in the year 
before. In galvanised sheets prices are depressed, in conse- 
quence of keen competition. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





WE are informed that in future the business of the Vincit 
Company, Limited, of 70, Queen Victoria-street, London, E.C., 
will be carried on under the title of the ‘“‘ United Carborundum 
and Electrite Works, Limited (The Vincit Company, Limited),”’ 
instead of the Vincit Company, Limited, as heretofore. 

WE are asked to state that Mr. Henry M. Sonnenthal has 
been appointed chairman and managing director of the Selson 
FE igineering Company, Limited, in place of Mr. Robert H. Lasch, 
aid that Messrs. John M. Kadisch and Arthur Lord have joined 
the board of directors. The business will be carried on as 
heretofore. 

Mr. A. F. Harris, founder and for several years with the 
Dominion Belting Company, of 91, Minories, has now severed 
his connection with that company, and has been appointed 
managing director of the Harris Belting Company, Limited, of 
34, Minories. The company has also acquired the services of 
Mr. A. 'T. Meade, who formerly represented the Dominion Com- 
pany, travelling in the British Isles for several years. 

Tur Globe Pneumatic Engineering Company, Limited, 
which, in connection with Sir W. G. Armstrong, Whitworth 
and Co., Limited, manufactures and sells the “‘ Tierney ” and 
“Globe ” pneumatic tools, announces its removal on 25th inst. 
from 150, Queen Victoria-street, E.C., to 1, Victoria-street, 
Westminster, S.W. The telegraphic address will remain the 
same as before, viz., ‘‘ Pneumatoid, London,” and the new tele- 
phone number will be 2671 Victoria. 








LAUNCHES AND TRIAL TRIPS. 





Ext ParaGcuayo, twin-screw insulated steamer; built by 
Irvine’s Shipbuilding and Dry Docks Company, Limited ; 
to the order of the Houlder Line, Limited ; dimensions, 460ft. 
by 59ft. by 38ft. lin.; to carry meat; engines, twin-screw, 
triple-expansion, 25in., 4l}in., and 70in. by 48in. stroke, pres- 
sure 200 lb.; construtted by Richardsons, Westgarth and Co., 


| 856. June llth, 1912.—ImpROVEMENTS IN AND RELATING TO 


BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment ig not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch 
25, thampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application; the second date at the 
end of the ag ene is the date of the adverti. t of the opt 
of the complete Specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridament, give notice at 
the Patent-ofice of opposition to the grant of the Patent. 











STEAM GENERATORS. 


25,976. November 2Ist, 1911.—ImMprRovEMENTS IN AND CON- 
NECTED WITH WATER-TUBE BoILeRS, August Reichwold, 
Limited, of Finsbury-pavement House, Finsbury-pavement, 
London. 

This invention relates to a water-tube boiler adapted to be 

worked by artificial draught-and having one or more upper and 

one or more lower drums and nests of tubes. The nests of tubes 
are divided up by heating gas guide walls into a number of flues, | 
in the heating gas guide walls of which there are provided at | 
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suitable points openings, which can be closed by dampers or 
valves, and which when open permit the current of gases to 
pass to the uptake without traversing all the heating flues. 
The openings which can be closed are placed at such points in 
the boiler flues where experience has shown that fine cinders 
collect. There are two illustrations—May 30th, 1912. 


TURBINES. 


TURBINES, James Ashton, R.N., H.M.S. Berwick. 
This improvement in reaction turbines is effected either by 
fitting a baffle extending round the circumference of the turbine 
casing, on the exit side of each row of fixed blades, or by fitting a 
baffle round the circumference of the rotor on the exit side of each 
row of moving blades, or both these constructions may be used in 
continuation. The baffle directs the current of steam on to the 
blades of the succeeding row and away from the blade tip clear- 
ances, the dimensions of which may remain the same as usual. 
Leakage through the clearances and consequent waste is thus 
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prevented. The upper left-hand drawing represents a section 
of a portion of a turbine, the baffles B being shown at the roots 
of the rotor blades A and casing blades C, the arrow representing 
the direction of fluid flow. The right-hand lower drawing 
is a section through the blade groove of casing, part D represent- 
ing a bladed portion, and part E an unbladed portion of casing, 
the latter portion showing segments B of baffle rings in position 
for continuation of blading.—May 30th, 1912. 


LOCOMOTIVES. 


1712, January 22nd, 1912.—ANn ImproveD SPARK ARRESTER 
FOR LOCOMOTIVES AND THE LIKE, Herbert Read 11, Christ- 
church-avenue, Brondesbury, London, N.W. 

This invention relates to spark arresters of the kind comprising 
plain plates downwardly directed and partially overlapping. 


NeW7I2 ‘ 


aN 


The plates A’ and A are placed on either side of the funnel or 
chimney, one at the top and the other at a lower part of the funnel 
leaving a clear space for smoke. The spark arrester is fitted in 











Limited; 15.45 knots speed was obtained on Whitley Bay 
measured mile for six runs ; trial trip, June 20th. 


plates are made of any suitable material or metal. The plates 
are placed as illustrated so as to prevent sparks flying whilst the 
engines are being coaled.— May. 30th, 1912. 


CRANES AND CONVEYORS. 


20,651. September 18th, 1911.—An Improvep Wagon Tipper, 
Maschinenfabrik Augsburg-Nurnberg A.G., of 100, Katz- 
wangerstrasse, Nuremberg, Germany. 

The turntable mainly consists of the inclined tracks A, 
which are connected by transverse connections, and carry by 
means of intermediate connections runners or travelling 
rollers B. These run on the circular track C and thereby 
enable the entire apparatus to be turned. At one end the 
inclined track A carries the pivot F of the tipper platform.. 
On the under side of the latter inclined tracks G are provided 
in such a way that when the tipper is stationary there is a 
wedge-shaped free space between the inclined tracks A and G. 
An impelling body is movably arranged in this free space, which 
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body is shown in the drawings as a roller H. The movement of 
this roller is effected by means of a member I from a winch 
mechanism L operated by an electromotor K. All the parts of 
this winch mechanism and the electromotor are arranged on the 
turntable. The roller H consists of three parts X Y Z, mounted 
ona common axle M, and the two outer parts travel on the 
inclined track A and turn in opposite directions to the central 
part, which travels on the inclined track G. In the arrangement 
shown in the drawings three track junctions are provided. The 
railway truck or wagon is discharged into the pit N. The 
trucks may be brought up as desired on one of the three tracks 
or on two of these and accordingly the empty truck is returned 
over the one or the two other tracks. —May 30th, 1912. 


MINES AND METALS. 


21,762. October 3rd, 1911.—ImpROVEMENTS IN RECOVERING 
Tin anD Iron FRoM Scrap, Herman Charles Woltereck, 
of Queen Anne’s Chambers, Westminster. 

This process relates to the recovery of tin or tin and iron from 
scrap by the action of steam. It has been found that if tin 
scrap is placed in a vessel or retort and steam superheated to 
about 400 to 500 deg. Cent., passed over and through the 
same the tin is first melted and, on the iron becoming super- 
ficially oxidised by the action of the steam, is thrown off and 
collects in the lower part of the vessel or retort, whence it may 
be drawn off. The hydrogen formed by the decomposition of 
the steam in contact with the iron protects the tin against undue 
oxidation by the air present at the beginning of the operation. 
The iron or steel left after the operation is of the quality of the 
black plate employed in its original manufacture. It is com- 
pletely stripped of the tin and after being hydraulically com- 
pressed may be heated and rolled out again. The steam is 
preferably superheated without pressure by providing for its 
expansion during heating and does not require to be at a pressure 
above one-half atmosphere to flow easily through the apparatus 
and the mass of metal. The compressed packages of scrap 
are preferably heated before being subjec to the action of 
the steam.—May 30th, 1912. 


LIGHTING AND HEATING. 


12,667. May 25th, 1911.—IMPROVEMENTS IN OR RELATING 
to Liquip FuEet Burners, William Howell Peacey, of 
Mordiford Rectory, near Hereford. ASE, 

The operation of the device is as follows :—The liquid fuel 
enters by way of the passage C the lower portion of the vaporis- 
ing chamber, and rises slowly through the mass of metal chain 
inside the vaporiser. As it does so, it is vaporsed by the heat 
conducted from the walls of the vaporiser, so that on reaching the 
upper portion of the chamber B it is completely vaporised. Being 
nowin the state of a gas, it passes through the orifices E! in the outer 
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tube E and thence by way of the conduits D, and the seating D! 
to the nozzle conduit G, whence it issues by the nozzles G!, 
at which it is ignited. The nozzle conduit G is formed to sur- 
round the chamber B, and the latter, moreover, from its shape, 
overhangs‘ the nozzles so that sufficient heat is imparted to the 
chamber B from the flames to keep the apparatus going, and a 





the funnel only and therefore leaves the smoke-box clear. The 


good flame is also provided for the purpose to which it is intended 
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to apply the burner. The object of the depending tube E 
within the vaporising chamber is to provide a clear passage 
for the vapour conduit D when assembling the parts. When 
this tube E is in position the chamber B is filled with the chain, 
or other heat-conducting material, being held in an inverted 
position. The base piece A carrying the conduit D can then 
be applied, the conduit D entering the tube E. It will be appre- 
ciated that if it were not for this tube E there would be difficulty 
is pushing the conduit D through the mass of material already 
tiling the vaporising chamber.—May 30th, 1912. 


2,923. May 30th, 1911.—IwpROVEMENTS IN ELECTRICAL 
HeatinG Apparatus, William Pagden Perry, of Glenavon, 
Woodfield-avenue, Penn, Wolverhampton. 

A casting is used consisting of a disc A having a heating element 
B of spiral form, preferably of substantial depth, thereby forming 
a channel or groove C of corresponding spiral form commencing 
at the centre of the casting and extending spirally to a point 
near the exterior, and on the outer edge of this projecting spiral 
a piece of mica or other insulating material D is placed. Over 
this mica a conductor E is placed of corresponding depth, 
which is preferably in the form of a net, ¢.e., a wire arranged 
in zig-zag form separated by strips of asbestos. This conductor 
extending from the centre of the casting throughout the spiral 
groove to a position near the outside, whilst if desired the 
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conductor may be packed within the groove by means of cement. 
Obviously if the conductor E be attached to the centre of the 
spiral then by applying a pull or pressure to the outer end 
the conductor will be brought into close heating contact with 
the walls of the spiral; but from which it is electrically in- 
sulated by the mica D It will thus be seen that if a current is 
passed through the conductor there is a very considerable length 
of wire in close proximity to the spiral projection which conveys 
the heat direct to the article being heated ; the rapid conduction 
of the heat from the conductor preventing its rise of tempera- 
ture and rendering it possible to use a thinner and shorter 
electric resistance.—May 30th, 1912. 


‘MISCELLANEOUS. 


20,726. September 19th, 1911.—imPROVEMENTS IN AIR- 

PURIFYING Apparatus, Henry Shoolbred Fox and Messrs. 

G. J. Worssam and Son, of Wenlock-road, City-road, 
London, and Stanton Wilding Cole, of the same address. 

The object of this invention is to free air as far as possible 

from baeteria and other impurities of whatever kind before 

delivering it to breweries, hospitals, operating-rooms and other 

enclosed spaces in which very pure air is necessary. The 
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air to be purified is forced as by means of a fan A through the 
inlet B at one end of a fixed cylindrical casing C which has an 
outlet D for the purified air at the opposite end. Rotatably 
mounted within the casing C upon a shaft E is a drum F, around 
which are arranged three concentric shells G which are corru- 
yated transversely, so that between successive shells spaces H 
of considerable radial depth alternate with spaces I of compara- 


drum F, as by means of arms or brackets J, so as to leave their 
ends open to the passage of the air. While three such shells 
or corrugated drums are showing in the drawing, obviously 
any suitable number may be employed. Angle irons may be 
riveted at intervals around the casing C as indicated at K, 
and the same or equivalent means may be provided for increas- 
ing the resistance to the flow of air in the passage between the 
innermost corrugated drum G and the drum F. Part of the 
external casing C is in the form of a cover which is detach- 
ably connected with the casing by means of flanges and bolts 
and nuts as indicated at C*. The casing C is partly filled with 
an absorbent, as, for example, with glycerine to which a small 
proportion of boric acid or other suitable detergent has been 
added, the depth of this fluid within the casing being such as 
will ensure the immersion of the whole of the surfaces with which 
the air comes in contact during each revolution of the shaft E, 
which may be driven through suitable gearing from the shaft 
of the blower A. For the purpose of heating or cooling the air 
at the same time as it is being purified, the fixed casing C may 
be jacketed for the circulation arcund it of warm water or 
refrigerated brine, as the case may be, and similarly the inside 
drum may be fitted with pipe connections whereby a circula- 
tion of heating or cooling fluid is maintained within it also.— 
May 30th, 1912. 


3335. February 9th, 1912.—ImMPpROVEMENTS IN MEANS FOR 
Houpine ELecrricaL INsvuLaATORS AND CONDUCTORS, 
Bullers, Limited, and George Victor _Twiss, of 6, Laurence 
Pountney-hill, London. 


type. BB are endless wire grummets which pass through 
holes in the insulators. The top grummet B is placed in a 
segmental trough C, the middle C! of one wall of which is pro- 


the grummet and is then bent back to form the socket of a swivel- 
ling eye bolt D. 
C' to prevent the grummet from coming out of the trough. 











slightly increased, as shown at X, 
grummet in place. In the device shown in the middle left-hand 
drawing two troughs C are united by their parts C', so that 
they form an S-shaped link to receive two grummets B, one 
from each of two insulators A, the two grummets lying in the 
same plane. In the device shown in the lower drawing the 
part C! is provided with two ears O, through which passes a 
pin S supporting a clamp F for the conductor ; this clamp may 
be of any form, and therefore only a portion of it is shown, 
May 30th, 1912. 
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SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,022,326. CarBURETTER, J. Namur, Kinsley, Kans.—JFiled 


August 28th, 1911. 














tively small radial depth. These shells are attached to the 


The carburetter has two air chambers provided with air inlets 
differing in size. Differential valves for these inlets and dif- 


END OF VOL. CXIII 


Referring to the drawings, A A are two insulators of a known | 


longed and passes across the middle plane of the trough and of | 


A split pin E is inserted in a hole in the part | 


At each end of the trough, the width of the walls thereof is | 
to assist in retaining the | 


ferential springs holding the valves normally closed, as well 
as a needle valve controlling the admission of the ignitab|. 
fluid, with a pivoted lever, one end of which is connected wit}, 
the needle valve are provided. A spring is applied to this 
valve and presses upon the lever. Means are introduced for 
connecting the upper end of the lever with the air valves, wherehy 
when the latter are opened the needle valve is simultaneously 
opened. ; 


1,022,177. INTERNAL ComBUsTION Moror, B. Brazelle, Kirk. 
wood, Mo., assignor to Brazelle Motor Company, St. Louis, 
Mo., a Corporation of Missouri.—Filed September 29th, 1904, 

In this engine there is an enclosed chamber having a large 
normally closed communication with the cylinder at the head 























}end, It is arranged to make the chamber substantially con- 
| tinuous with the cylinder. ‘There is a normally closed valv« 
| for controlling this communication, and means are provided 
for opening this valve substantially simultaneously with ignitio:, 
of the charge whereby the chamber in effect increases the volum: 


| of the cylinder. 


| 1,022,341. Pacxine Raine, J. J. Sullivan, New Decatur, Alz., 
assignor of one-half to himself and one-half to J. I, McCarthy, 
Chicago, Ill.—Filed Avril 17th, 1909. 

In this packing there is a cup ring provided with an inne: 

| angular surface, and a follower ring fitting within the cup ring, 
having an inclined end oppositely inclined from the angular 
surface of the latter. A shoulder is formed annularly around 
this follower ring, so as to provide a seat for a spring for muain- 
taining the follower ring under tension within the cup ting. 

+2 
































| A conical split ring of lesser diameter than the bore of the cup 


ring is seated against the angular surface of the cup ring, and a 
second split ring is interposed between the angular surfaces of 
the conical ring and follower ring. It is of equal diameter with 


| the bore of the cup ring, and has one peripheral edge angled to 


engage with the angular surface of the cup ring. In this way 

it is claimed that these maintain parallelism with cup and follower 

rings. 

1,022,712. Mrtruop or Unirinc Meta, E. Thomson, Swamp- 
scott, Mass., assignor to 'hompson Electric Welding Company, 
Lynn, Mass., a Corporation of Massachusetts.—Filed March 
14th, 1910. 

It would be difficult to state the nature of the invention in 
more diffuse legal language than that used in these claims. 
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There are six of them. They are simply for bringing the parts 
together and making them hot, and while hot forcing a “ glut ”’ 
into an open space, 
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What Rate per Hundred 
Holes do You Pay on 
Girder or Plate Drilling, 
etc. ? 


If you wish to get your drilling costs on 
to rock-bottom basis, you are invited to 
consult us. r 

The Central Thrust Patent Radial 
shown is specially designed for girder, 
structural, boiler plate, and similar require- 
ments. It will drill them to best advan- 
tage, and will also lose no time in adjusting 
from hole to hole. 


It will not break down under the heaviest 
duty incidental to such classes of work. 








same 

started in ee Britain, and for this Burren wish to ENTER 

ii into NEGOTIATIONS wit! BRIT! 3H FIRMS who would 
4 undertake the MANUFACTUR the same, or with firms 
likely to be interested in the use I the same. Sparks or even 

sheets of flame can be produced from these alloys with very 

slight friction, so that by means of simple appliances they 

could be used for the ignition of combustible gases and other 

easily ignitible bodies.—Specifications of the Patents and 

furthe ¢ particulars can be obtained from Messrs. ABEL and 

et we thartered Patent Agents, of Birkbock-chassbere, 

yndon, 


Fer Sale, the Patent Rights of 


fe an INVEN TION for the SUPERHEATING of STEAM 
fy at Low Pressure to a High Temperature for the use in all kinds 
i of Heating purposes, 1500 Fahr. can easily be obtained, and 
carried practically any distance. 
For further Pee apply 
Messrs. CORFLEL a ‘CRIPW ELL, 
eaiiowe House, Finsbury-pavement, E.C. P9465 


atents Developed, Exploited, 


and SOLD. Licenses wh os Bess Formation 
Approved Patents._FRANK BIDDLE, 56, Newhall-street, 
sirmingham, ‘Telegraphic address, “ Royalties, ” Birming- 
hai am. Telephone Central No. 2898. 68 a 











Supplied for belt or motor drives. 





Firm of Engineers, having an 
rereonal connection 
(British, an jan, and Colonial) is ‘PREPARED to CONSIDER, 
pe a View to hdertaking their Manufacture and Sale, 
re Usted eet San an oar ata 
ence, sent, in the first instance. 
to 2003, Engineer Office, 33, Norfolk-street, Strand, W.C. 2003 


Speciality. —A Well-known Firm 


of pa GINEERS manufacturing high-class steam oo nes, 

the MAS ‘UFA employing over 200 men, WISH to UP 
- oan ? of an additional ad Arinaed 
i = nfde TY for which there is a oR demand.—Reply in 
| uy sane yA 980, Engineer Office, 33, Norfolk-street, Strand, 
980 1 


Used by the Leading Firms. Repeat order 
for EIGHT at present in hand for Firm 
already using FORTY-EIGHT. 








LET US QUOTE YOU FULLY. 


WILLIAM ASQUITH, Lp. 


Highroad Wells, 
HALIFAX, England. 


Spl 30 
Solely DRILLING MACHINE SPECIALISTS. 








[anufacturer Wanted to Place 
n Market Patented §; ty already vee successful 


on Continent. —Add: . 
street, Strand, W.C FF — Par 
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Farnley 
Tron (Sai. | 


& The Toughest and Best in | 

the World. Easiest to | 
Smith. Safest to Weld. | 
THE FARNLEY IRON CO., LTD., LEEDS. | 


HARPERS’ LIST 
PAGES XIV.—xXV. 
THREE WEEKS AGO. | 


CRAVENS LIMITED, 


RAILWAY CARRIAGE AND WAGON WORKS, 
DARNALL, NEAR SHEFFIELD. 
Manufacturers of 
Every Description of RAILWAY CARRIAGES, WAGONS, 
TRAMCARS, IRONWORK, WHEELS, and AXLES, 
BRASS and IRON CASTINGS, &c. 

Wagons Built for Cash or for Deferred Payments. 

Prices and Specifications on Application. 487 


THE GLASGOW RAILWAY 
ENCINEERING COMPANY, «. | 


GOYAN, GLASGOW, 
London Office:—12, VICTORIA STREET, S.W. 
MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES, 























CARRIAGE AND WAGON IRONWORK, also CAST 
STEEL AXLE-BOXES. Qase | 





ESTABLISHED 1861. 


Chief Works and Offices: ROTHERHAM. 
Manufacturers of | 


WHEELS & AXLES) 
With Cast or Hydraulic Forged Naves, 


Wagon Ironwork, —o" & RAILWAY WAGONS 
(in Iron, Steel, or Timber). 491 


LOCOMOTIVES IN STOCK. | 
KERR, STUART & CO., LTD.,| 
Have in stock, or in an advanced state of progress at their 

California Works, Stoke-on-Trent, a large numb of 

LOCOMOTIVES, 


with cylinders from Sin. to 15in. diameter we, for all 
gauges from 18in. to 4ft. 8sin—Apply to KERR, STUART 
and CO., Ltd., 5, Broad St. Place, E.C. 998 


P. & W. MACLELLAN, LTD., 


CLUTHA WORKS, GLASGOW. 
Manufacturers of RAILWAY WAGONS and CARRIAGES 
IRON and STEEL SLEEPERS, FISH-BOLTS, SPIKES, and 
other PERMANENT WAY MATERIAL, BRIDGES’ and 
ROOFING. 

CONTRACTORS for RAILWAY PLANT and STORES of 
very description. 
Chief Offices—129, Trongate, Glasgow. 
Registered Offices—1084, Cannon-street, London, E.C. 


McLACHLAN & Co.,L*=" 


DARLINGTON. 

Builders or Railway Wagons or all kinds 
COLLIERY AND MINING TUBS. 
CONTRACTORS’ PLANT AND FORGINGS. 

WHEELS & AXLES, TURNTABLES, &  Spl506 


London Office: 110, Cannon Street, E.C. 


MIDLAND 


RAILWAY CARRIAGE & WAGON CO., 
LIMITED. 


MIDLAND WORKS, BIRMINGHAM, 
ABBEY WORKS, SHREWSBURY. 


RAILWAY CARRIAGES, 























TRAM CARS, &c. &c. 


Lonpon OFFICES— Rc482 
SurroLK Hovsge, LavRENcE Pountygy Hint, E.C. 


R. Y. PICKERING & CO., LTD. 


(Established 1864). 


Builders of Railway Carriages and Wagons. 
Makers of Wheels and Axles of all kinds. 





WISHAW, NEAR GLASGOW. 
London Office— Rc5O 
3, VICTORIA STREET, WESTMINSTER, S.W 





G. R. TURNER, L”:| 


Manufacturers of all descriptions of 


IRON & WOOD FRAME WAGONS | 
For Home, Colonial, & Foreign Railways. | 
WHEELS & AXLES. 

PERMANENT WAY MATERIALS, &c. 

Colliery Screening and Conveying Plants, Engines, Tipping | 
fF levators, Structural Work, Roofing, Castings ot all descriptions. 
Chief Worksand Offives: LANGLEY MILL, nr. NOTTINGHAM 

London Office: Sanctuary House, Westminster. 
See IMustrated Advt. first issue in each month on page 8. 





RAILWAY * e° 
CARRIAGES + 








The‘AUSTIN’ RING OILING PLUMMER BLOCK 


The cheapest efficient Self-oiling Plummer Block on 
the market. 
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a 8140 
Govan Shafting Co., Summerton Rd., Govan, Glasgow 





The Lassen & Hjort 
Softener gives ‘ 


NO EXGESS oF SODA. 


No Residual Soda. 

No Corrosion. 

No Damage to Fittings. 
No Salt. 


Lassen & Hort. 
Lassen & Hort. 
Lassen & Hort. 
Lassen & Hort. 
Lassen & Hjort. No “Regeneration.” 
Lassen & Hjort. 4000 at work. 


52, QUEEN VICTORIA ST., E.c. 











eT 
Lackawanna Steel Sheet Piling 
Rolled in England by Cargo Fleet Stee] 
and Iron Works, Middlesborougi,, G57 
Illustrated Catalogue and full particulars on application 
Lackawanna Steel Co., Sanders Bros. & Co. _ 
Buffalo, U.S.A. 38, Lime St. London, Eng 


Seiten ) 


ROBERT WARNER «. CO.“"E:-"» 
WALTON-ON-NAZE, ESSEX. 


PUMPS for all POWERS 

D459 and all PURPOSEs, 

London Agents : Messrs. J. B. CROSS & Co., La, 
Broad Street House, E.C. ; 



































SEE HALF-PAGE 
pray ADVERTISEMENT 1 


sM1€40 LAST & NEXT WEEK'S IS“/R, 








Blake Boiler, Wagon & Engineering 
COMPANY, LiMiTED, DARLINGTON. 


Boilers, Wagons, Wheels & Axles, 


See illus. advt. last and next week SMITA 








HARRISON & CAMM, Ld. GRINDING MACHINERY. | 
EMERY WHEELS, &c. &c. 


| —o—_ 
|MAYER & SCHMIDT, 


Representative—H. BoRNEMANN, 1, Dawlish Road, ; | 
See Illustrated Advertisement appearing fortnightly 





Offenbach a-Main, Germany. Machine Tool Makers, 











Chorlton-cum-Hardy, Manchester. Q783 | 


SHIPYARD MACHINERY. 


|| SMITH BROTHERS & Co. (Glasgow), Ld., 





Kinning Park, GLASGOW. 
See Advertisement page 52, June 21st. 








R. G. ROSS & SON, Lid. 


Sole Makers of 
“RIGBY’S PATENT ” (Trade Mark 


Steam, Power & Air Hammers. 


For illustrated advertisement see issue of May 3/st. 
&M1o] 


Steam Hammer Works, GLASGOW. 























RAILWAY WAGONS, _ 


BUILT TO B.O.T. & LLOYD’S 


Teleg. : ‘‘ Motors.” 


RULES. 


ON ADMIRALTY LIST. 


12 MONTHS’ 
GUARANTEE. 


STANDARD PATTERNS 
7 to 180 H.P. 


Telephones : 312 and 1124. 
Code: ABC, 5th Ed. 


28 H.P. PARSONS PARAFFIN MARINE SET. 


PARSONS MOTOR CO., LTD., se 


TOWN QUAY, SOUTHAMPTON, ENG, 
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| 
‘DUDBRIDGE’ GAS & OIL ENGINES. 


| 
| 
Chief Works and Offices— | 
} 
| 
| 
| 
| 





The DUDBRIDGE IRONWORKS, Ltd., STROUD, Glos. 
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FERRANTI LIMITED. 


HOLLINWOOD, LANCS, and 78, KING STREET, MANCHESTER. 





The Auto-Transformer is liberally proportioned and carefully built with the best materials by skilled workmen. 
A drum-type Controller is supported on brackets bolted to the transformer core. The Transformer and 
Controller are contained in a substantial cast iron tank, which is filled with oil until the level is 3in. above 
the contacts, and all parts are completely submerged. 

A shaft, terminating in a massive external handle, traverses ‘the tank above oil level and is connected to the 
controller drum by a link. 

A mechanism, fitted to the handle, ensures that the controller contacts must be placed on the “‘ starting ’’ studs 
before they are advanced to the ‘‘ running”’ position. The conta-:t blocks and fingers are easily renewable. 
There are no holes below oil level, and leakage is impossible. 


LIST H/IN 64 ON APPLICATION. 





CONTROLLER TYPE 


AUTO-TRANSFORMER STARTERS. 


FOR SQUIRREL-CAGE INDUCTION MOTORS. Spl 5135 


























STEEL FP RESSED WORK. 





TROUGHING. TRAYS. 
BUCKLED PLATES.’ ; MEAT PANS. 
FLUMING. GUTTERS. RUBBER PLATES. 





CULVERT PIPES of all kinds A SPECIALITY. 


ELEVATOR & sas einsienidieane BUCKETS. 


SEND FOR PRICES. 


THOMAS PIGGOTT & COo., ee _ 


Telegrams: Atlas, Birmingham. LONDON OFFICE: 63 QUEEN VICTORIA “vaner. 
Telephone : 3027 (2 lines) Central. ATLAS WORKS, BIRMINGHAM. Telegrams: Intersection, London. Telephone : 5265 Bank 
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THE ~ 


CLEVELAND BRIDGE & ENGINEERING °: 


Engineers and General Contractors. 





EXPERTS IN THE DESIGN, MANUFACTURE, AND 
ERECTION OF BRIDGES, ROOFS, WAREHOUSES, 
AND ALL CLASSES OF sca itn WORK. 





Works & Head Offices : ; DARLINGTON, ENGLAND. 


London Office: 8, Crawen Street, Strand, W.C Q473 


























THE LEEDS FORGE Co.., Ltp., LEEDS. 
Pioneers in the Design & Manufacture of Pressed Steel Underframes & Bogies, All-steel Railway Wagons. pn ‘ee eis 





INDIAN STATE RAILWAY (Oudh and Rohilkund Railway) BOGIE RAIL WAGON. ov 
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A.E.G. 


STEAM TURBINES. 


es 2,000,000 B.H.P. 


In operation or under construction. 
Spl 6139 




















HARTNESS 
FLAT TURRET LATHE. 


Now built in two sizes—2} by 24—12in. swing 
and 3 by 36—l4in. swing. Equipped with tools 
for either bar or chucking work. 


JONES & LAMSON MACHINE CO. 


“Jubilee Buildings,” 


97, QUEEN VICTORIA STREET, 
LONDON. (Spl) 6123 





NS re: OVERHEAD. reteiete 


TER. 





See Large Advt. June 14th and 28th. 


STABLEFORD & CO., 


COAL YWILLE. 


RAILWAY CARRIAGE AND 
WAGON BUILDERS, 


For Home and Foreign Lines. 


BRAKEWORK, PORGINGS, CA CASTINGS, &c, 


Telegrams—Stableford, Coalville. 


Registered Office : 
26 & 27, Exchange Bldgs., BIRMINGHAM. 
Tel., Stableford, Birmingham. Midland 74. 


Spl 6127 























ELECTRO-FLEX STEEL CASTINGS 


ARTHUR REINER & CGO.,LTO 


63. QUEEN VICTORIA STREET, 
Telephon: EoSnon, £.¢ 


Teiegraimns 











THE 


HULBURD ENGINEERING CO. 


Limited, 


150, LEADENHALL STREET, E.C. 
— 8027 
For displayed advt. see last and next issues. 














Indestructible 
Combination Washers. 


For Flange Joints of Steam and Water Pipes’ 





Invaluable to Engineers, Railway and Shipbuildin Co. 8 
&. war very extensively for the joints on the nard 
s. “Lusitania.” Apply for List to— 


C. A. ‘PETERS LIMITED, Derby. 


London Office: D378 


Liverpool Office 
16, Newgate St., E.C. 4, 


Castle St. Arcade 





RICHARD Cc. GIBBINS « Co. 


Berkley Street, Birmingham. 
MAKERS OF 


STEAM and HAND CRANES 


And all kinds of Lifting Tackle. 









GLASGOW - 
JOHN S. BISHOP, 


51, Cadogan Street. 
6055 








Its Never Too 
Late to Use 
Klinger s Packing 


But it’s far better to put those 

glands right now. Think of all the 
steam and time you wasted through 
experimenting with other so-called 
packings. This steam and time could 
have been utilised to do good work and 
put money in your pocket, if you had 
begun right by using 


Klinger's “sx Packing 


There is no job too difficult for this packing. 
| The higher the pressure the tighter it keeps. 
It is unaffected by heat, acids, oils, ammonia, 
etc. Ask us for a sample and see for yourself 
how resilient and lubricative the material is— 
it never gets hard, neither does it score the 
softest rod or valve spindle. 











Try this packing at our risk, and if you are not 
firmly convinced that Klinger’s Packing is superior 
to all others—there’s your money back. A fair, 
square, and all above-board proposition, don’t 
you think ? 





Ask Your Dealer 


to supply you with a tin on the Klinger Compavy Guarantee—Money- 
Back-If-Not-Satisfied. Write for sample and particulars to— 





Spl 6131 
| KLINGER COMPANY, 66, Fenchurch Street, London, E.C.. | 














GIANT GRIFFIN MILL. 


40 Inch Die. 24 Inch Roll. 
15,000 Ibs. Crushing Effect. 


THE MOST UP-TO-DATE MACHINE FOR GRINDING :— 
PORTLAND CEMENTS, PHOSPHATE ROCKS, 
LIMESTONE, COAL, ORES OF ALL KINDS. 

Requires no auxiliary apparatus for 

finishing products. 


SATISFACTION GUARANTEED. 
Full particulars on application to— (Spl) 6088 








BRADLEY PULVERIZER G0., °” Yousext: 


LONDON, E.C. 


The Grantham Boiler & Crank (0, 


GRANTHAM, 
Makers wt 


BOILERS 


Vertical, 





Loco., 
Cornish 
and othe 
Types, 
_—_—_—— 


Vertica 
Engines, 


ee 
6106 


BENT CRANKS 
Forgingsor Finished 


SOUND SICNALS| 


STEAMERS, LIGHTHOUSES 
FIRE ALARMS by 
STEAM OR COMPRESSED AIR 


BOILER MOUNTINGS. 


ADMIRALTY CONTRACTORS. 


SYDNEY SMITH & SONS, L°- 


Basrorp Brass Works, 6134 
Telegrams: SMITHS. 47 NOTTINGHAM. 




















HILL’S AUTOMATIC SAW-SHARPENINGMACHINE 






For Cold Iron 
and Steel Saws, 
made in two 
Sizes. 


St. George’s Works, Wood’s Lane Derby 
Sole Proprietor, J. Hill, M.1. Mech. E. Spl 


COOPERITE 


STEAM JOINTING 


IS BETTER THAN THE BEST OF ALL 
THE REST. 


EDWIN COOPER & CO., LTD. 














86, Leadenhall St., LONDON, E.C. Spl. 6142 
Write for 
Catalogue 50. 
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SUPPORT HOME INDUSTRIES. 


itish Made 

Gaudet 

4-Jaw Chucks 
j] Reversible Jaws 
and Solid Bodies. 


Screws have double 
Thrust Bearings 

a cc : (10in. size and upwards). 

Stock Sizes: 4sin., 6in., 8in., 9in., 10in., 12in., 

i4in., 15in., 16in., 18in., 20in., 22in., & 24in. dia. 
Price Lists and Discounts on application. 





Manufactured by On Apmtratty List. 


F. PRATT & CO., LTD., 


Eagle Iron Works, HALIFAX, En ciand. 
London Office : 7, Laurence Pountney Hill, E6.C. 


E. S. HINDLEY & SONS 


BOURTON, DORSET, 
And Ni, Queen Victoria Street, London, E.C. 


HIGH-SPEED VERTICAL MULTI-CYLINDER 
GAS ENGINES, STEAM ENGINES, STEAM BOILERS 


AND SAWING MACHINERY. 
See large Advertisement July 19th. 


DREWRY 
RAILWAY INSPECTION CARS. 


See Advts. June 2lst and July 5th. 





U1908 





D535 
The Drewry Car C0., Li, South rr, vonaon, £6. 


*Phone, 458 London Wall, Tel., Effervesce, London, 
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‘SIMONS ’ gis vorren HOPPER DREDCERS 











WM. SIMONS & CO., LTD., 


on MARINE DREDGE PLANT of ail 
{oo descriptions, and up 
ages to the highest capacity. 
xe S- Ss n 
S oS: ERP" AO _g? ® 
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ert ett ail i ~ ™ co 


RENFREW, near GLASGOW. 


LONDON OFFICE .. 83, VICTORIA STREET, S.W. Sp! 7062 











“PACKINGS 





The Spring of 
this Ring com- 


Easton & Anderson 























for all purposes. Guaran teed bines the neces- Proprietors 
f sary vertical and The Pulsometer Engineering Company, Ltd. 
Speciality, ROCKHARD 7 1a ml tt pre Pp e 
PACKING for PUMPS, | TW0 Years. better proportion | © UMpimng 
fe made in three forms — ha ial aiid a 
f SPIRAL, COIL, AND RING. Abostately : rid — Machinery 
\ Most economical packing for boiling water on Reliable. wliah Sie vel for Sewage and Water Works. 
e the market, giving a length of uninterrupted id i y 11, Tothill Street, LONDON, s.W 
service hitherto unattained by any other known OH i , been put before , : ° + SW. 
packing. a Engineers. Works: READING, D434 
Sample and Illustrated Catalogue Free. ST Ay D AR D ISTO a 7 & c R | N OVERHEAD 
The NEW YORK BELTING & PACKING CO., Ltd. N Pp | { EN IN EE re 
{1-13, Southampton Row, London, W.C. G14 Premier Works, Don Road, SHEFFIELD. Sptzose ELECTRIC CRANES 
a ae AND 
= WESTINGHOUSE (Morse) SILENT ROCKER-JOINT CHAIN DRIVES Loco. STEAM CRANES 








for all Types of High-speed Power Transmission 


are in satisfactory operation in all 
manufacturing centres of the world, 
in sizes from 


+ to 1000 H.P., 


and are manufactured in 10 different 
pitches by 
THE 


WESTINGHOUSE BRAKE ., 
82 York Road, LONDON, N. _ 





Our Stand at the ENGINEERING and 


ALEXANDER JACK & Co., 








N.B.—The small drive in bore of large wheel of 300 HP. drive is designed for 0.3 H.P. 


MACHINERY EXHIBITION, OLYMPIA, 
October 4-26, will be No. 301. 862 Whitegates Eng. Works, 


MOTHERWELL. 





sM66 

















Cooling Towers. 
Valves. 





BALCKE OIL SEPARATORS. 


BALCKE & CO., Ltd., 


Broadway Court, Broadway, Westminster, 


LONDON, S.W. 


Centrifugal Pumps. 


Telegrams : 





Steam Traps. 
Air Pumps. 
Air Compresscrs. 
Telephone : 1387 Victoria Air Filters. 


(Spl) 1137 


“ Gegenstrom. 











OIL MILLS. 


ESTABLISHED 1777. 


ROSE, DOWNS & THOMPSON, 


ited 
HULL, LONDON, AND SHANGHAI ™ 


DREDGERS and 
EXCAVATORS. 


F1641 











DREDGING PLANT 


UP TO THE LARCEST DIMENSIONS AND CAPABILITIES. 











Bow and Stern Well Centre and Side Ladder, Bucket Barge-loading and Hopper 
Dredgers, Suction Dredgers, Hydraulic and Mechanical Agitators. 
Discharge Pipes and Pontoons, Hopper Barges, Sewage Steamers, Caissons, 
Tugs, Ferries, Paddle and Screw Steamers. 

Delivered Complete or Shipped in Sections. Spare Gear and Renewals Supplied. 
GOLD DREDGERS A SPECIALITY. 





FERGUSON BROTHERS. 


Shipbuilders and Engineers, 
PORT GLASGOW, N.B. 


Telegraphic Address: DREDGER, PORT GLASGOW. 
On Admiralty List and War Office List. 


GRAND PRIZE LONDON EXHIBITION, 1909. 
GOLD MEDAL JAPAN-BRITISH 1910. 
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Merryweathers 


PATENT 


Boilers. 


5 H.P. to 200 H.P. 
For Coal, Wood, Oil, or other Fuel. 


In all cases where Lightness or Portability or 
small bulk is essential, indent for Merryweathers 
Patent Water-tube “ Safety ” Boilers. 


Estimates submitted on receipt of particulars of 
duty required. 





Size of 10 H.P. Boiler : 
Height, 3ft. Oin.; Diameter, lft. 4in. 


MerrYweaTHER & Sons, Greenwicn, S.E., Lonpon. 











HARTUNG, KUHN & CO. 


HARTUNG GOVERNORS. 


THE BEST 


for Steam, Gas and Oil Engines, Steam and Water Turbines. 


34,000 “SOLD 


Regulation-capacity unapproached in any other system. 










All enquiries should be addressed to our Sole Representative for Great Britain 
and Colonies : 


C. C. CAMPART, 49, Newgate Street, LONDON, E.C. 
= 


Telegrams: CEcAMPART, LONDON. Telephone : 3497 CENTRAL. 























SCHAFFER & BUDENBERG 


LIMITED 
Whitworth Street, MANCHESTER. 


77a, Queen Victoria Street, 5, Wellington Street, 
LONDON, E.C. GLASGOW. 


BAYER’S PATENT 


F STEAM METER 


Accurate and Reliable. Simple in 
Construction and Manipulation. 


The instrument not only measures the 
total steam consumption, but gives a 
graphic picture of the working of the 
steam plant, enabling the manager to 
detect waste of steam, and to superintend 
the methods of working adopted by his men. 


Write for LIST giving Full Particulars. 














) BEST YORKSHIRE IRON 





FOR ENGINEERING AND COLLIERY PURPOSES. 
Brand—_CoOoKeE’s “BEST YORKSHIRE.” 


Contractors to H.M. Government and English and Foreign Railways. 


STEEL WIRE RODS for ROPE, SPRING, CARD WIRE, 


&c. (made from the famous Sheffield Steel.) 
HORSE & PIT PONY SHOES. CHANNEL STEELS FOR RUBBER TYRES. 


WIRE ROPES 


os every description. 





TINSLEY STEEL, IRON, & WIRE ROPE WORKS, 
fo, CANNON STREET, E.C SHEFFIELD. 


Awards: Gold Medals, Sydney, 1879; Melbourne, 1880; Mining, London, 1890; Naval, 





——=—= 






“TredonasocFRictiod CLurey 


We zhave claimed and _ proved the 











Johnson to be THE BEST FRICTION 
CLUTCH. Our customers bear this 
out :— 





Leicester, 
June 14, 1912. 


The No. 4 Johnson Friction Clutch ' 
supplied by you in November has been i 
in use ever since, and up to now has 
behaved most satisfactorily. We can 
assure you that if at any time we should 
require more of these Clutches, we will i 
certainly acquaint you with the fact. 


Yours faithfully. 


Do you wish for equally satisfactory 
service? If so, please write us, or 
have a Clutch on free trial. 





D530 4.22 


EFacipet! Coli? Eoaiseers.- 


83.UPPER THAMES STREET, LONDON Ec. 











ROTARY and FLAT 


MAGNETIC CHUCKS 








We claim the following advantages for our chucks over those of other makers: 
(1) They are perfectly waterproof. We guarantee this. 
(2) The self-contained, enclosed brush gear avoids all risk of short a 
‘  gircuit, and no separate brushes need be fitted. i” 
(3) Very great holding power owing to scientific design. 
(4) Twelve months’ guarantee with every chuck. 
(5) Seven days’ approval to any responsible firm. 


Further particulars from :— 4 
CROWN WORKS, 4 
also make CHELMSFORD.| | 


We 
D437 SURFACE PLATES. 

















London, 1891: Paris, 1900. ESTABLISHED 1866. D126 





MACHINES 


for the Manufacture of 


BOLTS, NUTS « RIVETS 


Bolt, Nut and Rivet Presses. 

Screw or Friction Presses. 

Trimming Machines. 

Bolt Forging Machines. 

Thread Rolling Machines. 

Shank Pointing and Reducing Machines. 
Screwing Machines. 


Improved Shears, cutting both ends } 
square. BOLT HEAD STRIPPING MACHINES 


For Bolts up to 2gin. diameter. 


ALFRED de FRIES, CASSEL, GERMANY. 
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NEW wr: ‘SPECIAL’ PUMP. 


Reduced Prices. 











Less Steam Used. 
No Outside Pipes. 
Much Simplified. 








TANGYES LO srcninvanan 


No. 422A 

















Be 





ON ADMIRALTY LIST. 











ESTABLISHED 1820. 








ON WAR OFFICE LIST. 











1. 








DETAIL OF SET SCREW. 








COTTERILL’S improveo PATENT 


HOLLOW SAFETY SET SCREWS. 


Made of Refined Acid oteek and Case-hardened throughout. 


Trade. 











These Screws have been designed to fill a long-felt want by the Engineering 


There is great danger in using projecting screws on collars on revolving 


spindles and shafts, and these screws remove all such danger. 


SIZES KEPT IN STOCK: 


Screwed Whitworth Thread :— 


3 
1 


> 


#-in. dia. 
$-in. dia. 
f-in. dia. 
#-in.. dia. 


2. Screwed Standard Gas Thread :— 


x 
x 
x 


x 


D 

8 
3 
4 


8 
1 


3-in., 4-in., and §-in. long overall 
4-in., 3-in., and ?-in. long overall 
8-in., ?-in., and 1-in. long overall 
-in. and lin. long overall 


t-in. gas X 4-in. and }-in. long overall 
#-in. gas X é-in. and }?-in. long overall 
4-in. gas X #-in. and 1-in. long overall 












Also Keys 
for 
Fitting 


same. 











F. W. COTTERILL, LTD.. 


Manufacturers of BOLTS, NUTS, SCREWS, and oe 


SOUTH STAFFS. 


DARLASTON, 


(Spl 1013 
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YOUR CUTTING OFF PROBLEM ? 


If mot, come and inspect our plant; we may 
be able to help you. 

We have a large number of Capstan and 
Automatic Machines to keep supplied with blanks 
sawn from bars, and we do it by using 


COCHRANE BLY SAWING 
MACHINES. 


There are four of these in our shop, tended 
by one man, who also keeps his saw _ blades 
sharp. 

Why we use Cochrane Bly machines is because 
they cut so true, that it is mot necessary to leave 
a lot of stock to be cleaned up afterwards; the 
material saved mounts up to a considerable total 


in a year. 


The special features about Cochrane Bly Saws 





are: First, their rigidity; second, their ease of opera- 
tion; and third, the clean cutting saw blade. 


This saw blade acts like a roughing and finishing 
tool, as every alternate tooth is narrower and slightly 
higher than the intermediate teeth. By this means 


a clean and true cut is always ensured. 


Cochrane Bly Saws are made in 4in., 6in. and 


83in. capacities. We have all sizes in stock. Ue 





ALFRED HERBERT LTD. COVENTRY. 











The — 





Z 
f 





National Gas Engine Co. 


GRAND PRIX, TURIN EXHIBITION, 1911. 






Limited. 














NATIONAL TANDEM TYPE VERTICAL TYPE 450 B.H.P. GAS ENGINE & SUCTION GAS PLANT. 
These Engines are also built in sizes ranging from 300 H.P. to 1500 H.P. 


SUITABLE FOR WORKING WITH: 


TOWN GAS, PRODUCER GAS, BLAST FURNACE GAS, AND GOKE OVEN CAS. 


“Works & Office: ASHTON-UNDER-LYNE, MANCHESTER. 


LONDON SHOWROOMS: 75a, QUEEN VICTORIA STREET, LONDON, E.C. (2136 











JUNE 28, 1919 ss 








j 
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CONVEYOR: ELEVATOR c 


LOWER. BRIDGE WORKS, 


ACCRINGTON, LANCASHIRE. Fa __—*_Stevenson, 


Contractors to H.M. Government. 





















National Telephone No. 0279. 





Telegrams CONVEYOR, ACCRINGTON. 





SPIRAL CONVEYORS 
COAL CONVEYORS 


GRAIN ELEVATORS 
COAL ELEVATORS 


CHAIN 
ELEVATORS 








GRAIN 
CONVEYORS 


TRAY 












—_f BELT 






CONVEYORS ELEVATORS 


STOKEHOLD 
CONVEYORS 









BALE 
1116 ELEVATORS 








































" C TD 
M°KENZIE & HOLLAND, L'?: 
x | RAILWAY SIGNALLING & INTERLOCKING ENCINEERS & CONTRACTORS. 
y | IMPROVED PATENT ELECTRIC BLOCK INTERLOCKING 
4 6 FOR SINGLE LINE, DOUBLE LINE, & “REVERSIBLE LINE” WORKING. 
NS ES ¢ z 
i = POWER SICNALLINC—ELECTRO-OIL, ALL-ELECTRIC, OR ELECTRO-PNEUMATIC. 
” ; E LEVEL CROSSING GATES. LATTICE STEEL MASTS. SEGAL WIRE BINDERS. TELEGRAPH WIRE CLIPS. 
| : TRACK CIRCUIT APPLIANCES A SPECIALITY. 
4 F HEAD OFFICE :— 871 
a 58, VICTORIA STREET, LONDON, S.W. 
F ae Telegrams :—‘‘ MACKSIG,’’ LONDON. Telephone :—VICTORIA 4760 (Two lines). Works :—WORCESTER. 
} 

















5, Queen Victoria Street, E.C., 


LONDON. 


Telephone: 152 BANK. 


Works: 


THRAPSTON. 


Telephone: No. 19 THRAPSTON. 
Telegrams: ‘GRACE, THRAPSTON.” 


STAND No. 296, 
Engineering Exhibition, Olympia, 
October 4-26, 1912. 


J1356 


Illustrated Priced Catalogue post free on application, 
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ARMSTRONG WHITWORTH 


JUNE 28, 1919 
———<—— 











WILL WORK UNDER ALL CONDITIONS. 


ALL PINIONS 





OUR WATERPROOFED PINION is specially suited to work in OIL or WATER. 
FITTED with Metal Flanges and Bushed where possible. 


SILENT RUNNING. 
Sin W. C. ARMSTRONG, WHITWORTH & CO., L™ 


OPENSHAW, MANCHESTER. 


Gt. George Street, Westminster. 








LONDON OFFICE: 8, 











ViCIOM NOR KS AILLHO 


SHEFF 








SRR eS 


r 


RE OR 





ine. 
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Locomotives, Steam Saloons, Wagons, Crossings, & all Rly Requisites. 








) '" wate 


i) OND 2 ayes 


eT ER PEN. SE 





| KERR STUART & CO. LD., 


5, BROAD STREET PLACE, LONDON, CALIFORNIA WORKS, STOKE-ON-TRENT. 


f 
; All Communieations to London. 
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ROBERT STEPHENSON & CO., LTD. 





LOCOMOTIVE BUILDERS, DARLINGTON. 
Telegrams: Rocket, Darlington. Nat. Telephones: Nos. 200 and 300. Codes: Engineering Standards, A BC (5th Ed.), and Engineering Telegraph 2nd Ed.), Kendall s 
ESTABLISHED AT NEWCASTLE 1821. NEW WORKS OPENED AT DARLINGTON 1902. 
Telegrams: Altiscope, London. LONDON OFFICE: Sanctuary House, Westminster, S.W. Nat. Telephone: No. 650 


LOCOMOTIVES 


FOR ALL GAUGES AND 
EVERY VARIETY OF SERVICE. : 








Q607 


Latest Methods of Production and Prompt Delivery. 
Makers of British Engineering Standard Types. 








OXYGEN ==; 


THE KNOWLES OXYGEN CO., Ld., 
WOLVERHAMPTON, 


are the only manufac- 
turers who guarantee 
all their oxygen to be 








= pure. 








D562 

















BLAKE’S PATENT 
Self-Acting 


RAMS and HYDRAMS 


For Raising Water. 
Send for Catalogue No. 16. 


JOHN BLAKE Lp. 


ACCRINGTON LANCS. 
MITCHELL-WILLIAMS PATENT 


LUFFING GRANES. 


HIGHEST SPEEDS AND EFFICIENOY. 
Greatest Safety. 


THE MITCHELL- WILLIAMS CRANE CO., 
98. Leadenhall Street. London. E.C. Din 


Rogers McGown & Co., 4, Livesey Rd., Manchester 
Brussels Exhibition, Grand Prix; Japan-British Ex- 


hibition, Gold Medal; Roubaix Exhibition, 1911 
Grand Prix. 


VALYES 
Patent —— BOILER MOUNTINGS 








Spur and 
Bevel 


Q744 





ai <1 PRIS, i da itd. Huddersfield.’ 

















DAVIE & HORNE, Engineers, 


Johnstone Engine Works, 
JOHNSTONE, near GLASGOW. 


Che Pulsometer: 
Steam Pump. 


A Pump that gives no trouble, 


pumps 


no parts to 


wants 


fixed, has 


ing parts 


valves; 


strong 
is al- 

impos- 

to 

it 


11, Tothill Street, 
LONDON, S.W. 








everything, has 


rust up, never 
ing, is easily 
no mov- 
but the 
and is so 
that it 
most 


sible 


wear 


almost 


oil- 


List 10 on 
application. 


out. 


e ¢ 
Pulsometer Engineering C212 


Nine Elms Iron Works, 
READING. X1849 














MAKERS OF 

Condensing Plants, Distilling Plants, Evapora- 

tors, Feed Water, Heaters and Filters, Pumps. 

City Office - - HOPE STREET, GLASGOW. 
Telegraphic pRB Evaporator, Johnstone. 

See illustrated advt. in issue May 17. smM122 


ISHERWOOD SYSTEM 
SHIP CONSTRUCTION 




















READER 
HIGH 
SPEED 
ENGINES. 


E. READER é& SONS, Lid., 
NOTTINGHAM, and 
Q565 5, New London Street, E.C. 











cass MAGHINE TOOLS. 


UNIVERSAL & PLAIN GRINDERS, 
SLOTTERS, COLD SAWING, GEAR CUTTING & 
RADIAL DRILLING MACHINES, LATHES, &c. 


C. BIRCH & CO., L® manchester. 














The CLYDE STRUCTURAL IRON C0., Ltd. 


Clydeside Ironworks, Scotstoun, Glasgow. 
MANUFACTURERS OF 


Iron & Steel Roofs, Buildings, 
Workshops, &c. &c. 


London Office: 48, Cornhill, E.C. ssi 


FROM 3 
411 Gam 70 1000 
B.H.P, 

ul 





PHCENIX Ua rornpurr] 
WORKS, 


DYNAM: 
MFG.C2L*. BRADFORD. 


JOHN STIRK & SONS, 


Machine Tool Makers, 
HALIFAX. 


For Illustrated Advt. see first issue of month. 


W. D. M’KENDRICK & CO. 


Engineers, 
MOTHERWELL, N.B. 


HIGH-SPEED DRILLING MACHINES 
BOILER AND GIRDER WORK. suis: 


A. BEEBEE, 


WOOD STREET WORKS, FALLINGS HEATH, 
WEDNESBURY. 


Manufacturer of every variety of Q733 





























ENGINEERS’ STUDS. 
SGREWING MACHINES 


for Pipes to 36in. dia., Bolts to 6in. dia., and 


SCREWING TACKLE. 











Sole Licensor— i. 
J. W. ISHERWOOD, * 'cziscn*e"" nr EP. 
‘ sits rown nton nr. 
legrams : ieee, London, M173 Williamson S, MANCH SSTER, 
Agents for Gt. ee 8.C. Chambers & Co., 3, KingSt., Li ‘pool WATER POWER 





HIGH-SPEED 


HEAVY 
THES“ 


TURNER BRIDGE WORKS, 
7ONCE: BOLTON. 
Q282 








THE 


‘PREMIER’ CAS ENCINE 

















TURBINES 


of the MOST MODERN TYPES 
(Mixed Flow, Francis, Girard, &c.). 


PELTON WHEELS. 


¥or Forges, Cupolas, &. 


EXHAUST FANS. 
penetra TURBINES & GOVERNORS 


BLOWING 











2). © Dae © 52 88). © O. tele i od Op Oh Te 


Maker GOODS BARSBY & CO. 
F n jers, LEICESTER 





JOHN ROCERSON & CO., LTD., 


WOLSINGHAM, R.S.0., CO. DURHAM. 
MAKERS OF 
Steel Castings and Steel Forgings. 
Stockless Anchors, Dredger Buckets, Links 


SEE ILLUSTRATED ADVERTISEMENT, | _ Aa 
i Page 45, fais lath, 1912. aie son PUMPS. HYDRO-ELECTRIC PLANTS. rs, Dredger | 
DDRESS : ie ry “9 
Gear, &c. &c. 
THE PREMIER GAS ENGINE CO., Ld. “  GUNTI IER S Scent wore enndine | 
. & SON » OLDHAM. Selegvamna: Siesteiezks, Welsingham 2105 


Sandiacre, Nottindzham. 
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\ SAL URY HOUSE 





“LONDON, E.c. 
Paris, The Hague, Dusseldorf, St. Petersburg, New York, Chicago, San Francisco 
adn Melbourne, oe herint Calcutta, Johannesburg. 











Gasoline-Air Drilling Rigs 


are cheap and convenient for removing small quantities of 
rock at widely separated points. 


The Road Contractor or city strect department will find 
especial interest in these Sullivan portable air compressor 
outfits. 


The compressor is large enough to run one or two tripod 
drills or several hammer drills. 


It is cperated by «a high-grade gasoline engine, and the 
whole “ plant” is mounted on a two-horse truck, forming a 
complete, independent outfit for any class of rock excavation 
which a road or street contractor is likely to encounter. 


Sullivan W K-3 Compressors, Bulletin 2558-F., Sullivan 
Rock Drills, and Hammer Drills, Bulletins 2566 A-C. 
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ALT ic) 


TEN aR SY 
Py chiner 
Machin Ney : 


{ ydraulic / M lach Hl ICI ’ 
























































John Sh IRnOC ene 
| ih W & S I 


Accumulators. 
Intensifiers. Lifts. 


PRESSES 


for Cotton, Yarn, Cloth, 
Wool, Fibre, Paper, Rubber, 
Scrap Metal, Bowls, Mar- 
garine, Oleo, Tallow, Meat, 
Tinctures, Hides, Flanging 
and Forging, &c. 


PUMPS 


ELECTRIC, STEAM AND 
BELT-DRIVEN. 





Special Facilities for Grind- 
ing Bowls or Shafts up to 
3iin. diameter and 18ft. 


HYDRAULIC PRESS FOR MAKING THREE OR long. 
UR-PLY TIMBER AND VENEERIN 





| Te nae ic ate s— ESTABLISHED | 1850. 5th Edition A B C and Al Codes used. 


Prelum, Manchester. Tele ephon e No. 431 City Private Branch Ext shang 
Head Office & Works Spl 1135 


Wellington Street Works, nr. Manchester. 
















C 


linml| 


Shay 2 OUITS 


1m Ke 
JON v Ie pellet DE AW ~ ns 














* 
Y1039 





WORTHINGTON 


TRADE MARK. HIGH GRADE 


CENTRIFUGAL PUMPS 


have now been STAN DARDISED 


and can be supplied with standard position 


of openings FROM STOCK. 


Highest class 
Material and 
Workmanship. 


Reasonable Prices. 


All Pumps fully tested —_— a our Works. 


WORTHINGTON PUMP GO., LTD. 


153, Queen Victoria Street, LONDON. E.C. 


Branches in Principal Cities & Towns wntneansieel the World. 





Manufacturers also of 


Horizontal and Vertical Duplex FEED PUMPS, Complete CONDENSING PLANTS, 


COOLING TOWERS, AIR COMPRESSORS, POWER PUMPS, 


WATERWORKS PUMPING ENGINES, MARINE PUMPS, WATER METERS, 


FEED HEATERS, SEWAGE PUMPS, VACUUM PUMPS, &c. &c. 


Interchangeable Parts. 











BLAKEBOROUGH 
SLUICE VALVES 


FOR ALL DUTIES. 


THREE - - FOR- - - - 
COMPLETE DIFFERENT 
RANGES OF WORKING - 
PATTERNS PRESSURES 





THE OUTCOME OF OVER 
50 YEARS’ EXPERIENCE. 





J. BLAKEBOROUGH & SONS, 


. BRIGHOUSE. - Qs 
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**DUXBAK’? WATERPROOF LEATHER BELTING was awarded 





B 
BELTIN 


TRADE MARK 











TANNERS 
BELT MANUFACTURERS 









the GRAND PRIX at Brussels International Exposition of 1910. 


Also at Turin International Exposition, 1911. 





QO: Shortest Method of Proving 
that Schieren’s Duxbak Water- 
proof Leather Belting will do 
what no other transmission material is 
capable of is to place a belt of ‘ Dux- 
bak” on. your most troublesome drive. 


We are willing to investigate any of 
your belt problems and sell you belts 
of minimum width and thickness with 
a guarantee that they will be entirely 
satisfactory in wet and dry weather. 


Send for our booklet on the care and 
upkeep of belting; it’s full of valuable 
information and costs you nothing. 


NEW YORK—30-38, Ferry Street. 


HAMBURG, GERMANY—Acf dem Sande, I. 


VIENNA, AUSTRIA—Franz-Josefs Quai, 7-9. 
MILAN, ITALY—Piazza Castello 3. 
CHICAGO —84-86-88, Franklin Street. 
BOSTON—641-643, Atlantic Ave. 
PHILADELPHIA—226, North Third Street. 
PIT TSBURG—205, Wood Street. 
DENVER—1752, Arapahoe Street. 


BROOKLYN, N.Y.—Cor. Thirteenth St. and 
Third Ave. 


OAK LEATHER TANNERIES, Bristol, Tenn. 
Agents Everywhere. 


HENRY SIMON, LTD., AGENTS, 20, MOUNT STREET, MANCHESTER, ENGLAND, 


will submit samples and prices on application. 







































ee 
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SHALLOW-DRAUGHT LAUNCH, “YARROW SYSTEM.” 


- ‘Y ARROW & CO. 3 Ltd., GLASGOW — 











Be poral ue - ; ¥ * Fe 














j LENGTH—75tt. BEAM—9it. Sin. DRAUGHT—12in. SPEED—10 Miles an Hour. 
Messrs). YARROW make a SPECIALITY of SHALLOW-DRAUGHT RIVER STEAMERS, either propelled by a STERN-WHEEL or by SCREWS WORKING IN 
_TUNNELS, fitted with | YARROW'S PATENT HINGED FLAP, driven by STEAM or INTERNAL COMBUSTION ENGINES. N8 











RA oO" oe RT 


THE VACUUM AUTOMATIC BRAKE 
IMPROVED CYLINDER 














INTERNAL C.B. SOLID DRAWN 
PISTON & STEEL SEAMLESS 
BALL VALVE. CASINGS. 


Standard Piston adhered to, enabling existing apparatus 
to be fitted with these LATEST IMPROVEMENTS. 


THE CONSOLIDATED BRAKE & ENGINEERING CO., LD., e2"."s:> 


— SPENCER HOUSE, SOUTH PLACE, LONDON, E.C. 


RANSOMES, SIMS & JEFFERIES, 





Z221 


LIMITED, 











012 





Orwell Works, IPSWZYICHY, and Palmerston House, 34, Old Broad Street, LONDON, E.C. 
Cc 
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CONTRACTORS TO THE BRITISH AND FOREIGN ADMIRALTIES, SHIPYARDS, AND RAILWAYS; ALSO ON INDIA AND WAR OFFICE LISTS. 


CONSOLIDATED PNEUMATIC TOOL Co. 


AWARDED THE GRAND PRIX, BUENOS AIRES EXHIBITION. Limited, 


Pneumatic Tools of British Manufacture. 
PNEUMATIC & ELECTRIC EMERY GRINDERS. 















Boyer Hammer. 






Electric Grinder, specially adapted for Steam Turbine 
Casings, Grinding Inside Castings ; also in close corners. 





Write for our new Electric and 
‘Pneumatic Tool Catalogues. 






Single-ended Pneumatic Grinder No. 1. 


PALACE CHAMBERS, 9, BRIDGE ST., WESTMINSTER, S.W. l 


Workshops and Showroom within a few minutes’ walk of the Offices, where pneumatic and electric tools can be seen in operation. Inspection invited. 


Works: FR ASE RBURG H, SCOTLA ND. Spl Y857 Telephone : 9215 GERRARD (3 lines). f 










Telegrams : CAULKING, LONDON. 


THE VACUUM BRAKE CO., LTD. 
GRESHAM’S “DREADNOUGHT" EJECTOR. | 














PATENT. Registered Trade Mark. 



























INCREASED 6 x - ae ___ INTERCHANCES 
EFFICIENCY 2 ¢)) | STANDARD 


ECONOMY. TYPE “G” EJECTOR ; 

















THE 


VACUUM BRAKE CO., Lo, 







Ejectors made 
with 
Combined Stop Valve. 


GRESHAM & GRAVEN, Lo. 





























32, Queen Victoria Street, LONDON, E.C. and Steam Brake Valve. MANCHESTER. sina 

Basis of Comparison = Type ‘‘C’’ Ejector aos Say “ ae aes Capacity. Steam. ' 
** Dreadnought’’ Small Ejector ... a me be 60% increase 10% less i 
** Dreadnought’’ Combined Large and “Small Eiectors ss ed is 30% increase 50% less i" 














eT aa 





MOTOR DRIVEN LIFTERS * °°"? ‘onor dammens 


BRETT’S PATENT. 


Illustration shows Lifters for 25, 8, 16 cwt. Battery. HAMMERS RAISED BY vie 
METAL CLUTCHES WH 
EFFICIENT, ECONOMICAL, RELIABLE. CONTROL BY HAND LEVER. ARE KEPT LUBRICATED. 


NO DRIVING BELTS. 
Particulars Sent on Request. 


BRETT’S PATENT LIFTER CO., LITD., COVENTRY, ENG 
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High-Speed 1s Machines. 








We build Planers in all Sizes, from 2ft. Gin. square up to the very largest. 


GREENWOOD & BATLEY, Ltd. LEEDS. 























We send on request free of charge_,a special 








A LL THOSE WHO GRIND Treatise on the USE and SELECTION ot 
GRINDING WHEELS containing valuable in- 
E NHANCE TH EIR PROFITS ; formation of use to practical operators. 


WHEN THEY USE 


C ANADIAN CORUNDUM 
QR CARBOLITE 


























R eviaBte 

~o oveR 70,000 1 stocx. 
ATURAL 

DD uRABLE Sole British Agents: 


Uwirwscnne BUCK « HICKMAN 
4 a 


Money SAVING 2 & 4, Whitechapel Road, LONDON, E 


55, Station Street, BIRMINGHAM. 
WHEELS 


27, Cadogan Street, GLASGOW. 
Also MANCHESTER & SHEFFIELD. ies 
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JOHN LYSAGHT, tu 


ORB WORKS, NEWPORT, MON. 
Also Manufacturers of . .« 








| Machine Cut | 
Circles. | j 























Panel Plates | | aie te mim Gaia as aranteed Sheets _ | | CHILLED ROLLS ‘| | cLOSE ANNEALING 
for Railway ———— ———— for Dyt | for Sheet Mills, Tin- 
Carriage We ork | ee FLATT Transforme plate Mills, &c. COVERS. 
SOLID WELDED 
GALVANISING BATHS. ; 
Sp! 1010 














—— a, 


WELDED TUBES ...’ «... 


FOR MINING, GAS & WATER MAINS, &c. 


EDWIN LEWIS & SONS, 


London Offices—143, CANNON STREET, E.C. 
Tube Works, WOLVERHAMPTON, STAFFORDSHIRE. LIVERPOOL WAREHOUSE—88, South John Street. RO 


Telegraphic Address—LEWIS, WOLVERHAMPTON. Telephone—No. 15 Wolverhampton. 














ON ADMIRALTY and WAR OFFICE LISTS. 


ROPE PULLEYS 
FLY WHEELS 


of any Size and Weight. 


















URQUHART, 
LINDSAY & 60., ¢; 


Blackness Foundry, 
DUNDEE. 





Y9651 











Ungeared 
Travelling Travelling 
Trolley. Trolley 


4 Ton to 5 Ton. 











Pulley Blocks. 


) : Travelling Pulley 
Maxim Travelling Blocks. 


Travelling Trolley with 


Migcered = Bock.” ‘Travelling Crabs. 


4 Ton to 5 Ton 
































UNCONDITIONAL OFFER. 





Maxim Travelling “Maxim” and “Victoria” worm and spur-geared Pulley Blocks 

u oc . 

for Top Flange of will be sent on approval to any user at my own expense 
irder. 





UPWARDS OF 145,000 “MAXIM” & “VICTORIA” 


Cast Stee! Spur 


sar Bete BLOCKS SOLD IN ABOUT 19 YEARS. 
6 Cwt nto 5 Tox WRITE FOR NEW ILLUSTRATED LISTS AND DISCOUNTS. 





IMPORT ANT The framework of the various apparatus shown above is in every 
e case composed of WROUGHT STEEL PLATES and FORGINGS. The 
chain is treble best calibrated and guaranteed. The Hand-chain Wheels are of cast steel 


Maxim Worm Geared Pulley and the brake is self-acting and sustains the load at any height. 


Block. Self Sustaining. 
1 Ton to 10Ton. 


When you buy a 1 ton ‘‘Maxim’’ or ‘‘Victoria’’ Block it is tested with a load of 13 tons, BUT SOLD AS A 1 TON BLOCK. 


“onde erected ze dey G O D Fe EY 
Orders Executed same day 
as received. 
J 8 & | 


“ii CONTRACTORS TO H.M. GOVERNMENT. 
Maxim Worm r ock wi ae a 
Plate Chain 10 Ton “eg gS mg Telegrams: ‘Maxim, Loughborough.” High Str eet, LOUGHBOROUGH, Leicestershire. Gb 
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UNDERFEED 
Stoker Co., Ltd. 


Manufacturers of 


a 


UNDERFEED STOKERS 
| | ic - THE USCO AIR-HEATER 
ee an #5) THE USCO-COCHRANE WATER-HEATER 


STILL WATER { 


STORAGE 


THE USCO-TYACKE WATER SOFTENER 
CO, THERMOSCOPE 





a 


Awarded Grand Prix and 2 Gold Medals, 
Turin, 1911. Awarded Grand Prix, Roubaix, 
1911. Grand Diploma of Honour and 2 


for “Heating Ponityog : ar ss Medals, Brussels, 1910. Gold Medal, 
"water in one se If contained: ce Tourcoing, 1906 











PETAR ele es 


Write for Illustrated Catalogues—sent free to bona-fide enquirers only. 
UNDERFEED STOKER Co., Ld., Coventry House, South Place, London, E.C. 
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__ Miles on 


>We * 


ntinental 








averaging 


These are not a few picked mileages, but represent the actual 
work done by consecutive batches of tyres supplied to 
Messrs. THOS. TILLING, LTD., for use on their Motor Omnibuses. 


Prices and full list of the above mileages on application. 


THURLOE PLACE, SOUTH KENSINGTON, 
LONDON, S.W. 


| OVER THREE MILLION 


‘T’ PATTERN SOLID TYRES, 


18,975 Miles per Tyre on Back and 15,278 Miles per Tyre on Front Wheels. 


THE CONTINENTAL TYRE AND RUBBER CO. (GREAT BRITAIN), LTD., 


D553 





















Safety 


Service 


Saving 


person, anywhere, 

who may be interested in 

mechanical or allied affairs, this cata- 
logue will be valuable and interesting. 

Ask your dealer to secure it, free of charge, or write 

directly, on same basis. 









‘Vulcan 
Safety Lathe Dogs 


The published analysis of English 
Lathe accidents in 1910 indicated a 
large percentage of injuries due to 
projecting set screws in the dog. 


The same conditions prevail elsewhere ! 


The *‘Vulcan’”’ Safety Dog is here to over- 


come them and assures: 


Design affording Superior Balance 
when in Lathe and Maximum Safety. 


Strength in excess of severest me- 
chanical demands, without mis- 
shaping the tool. 


Price not greater than you custo- 
marily pay for tools without the quali- 
fications of a Vulcan.” 
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Ox YGEN 


FOR THE WELDING & 
CUTTING OF METALS. 


British Oxygen Co., 


The Oldest and most extensive Pace 
producing and d stributing business in 
the World. 


Factories in all important Engineering 
centres equipped exclusively with modern 
LIQUID AIR PLANTS PRODUCING 
OXYGEN OF UNRIVALLED PURITY, 
entirely free from Hydrogen or other 
combustible residuals. 


Manufacturers of 
OXY-ACETYLENE WELDING 
BLOWPIPES, 
OXYGEN METAL CUTTERS, 
REGULATORS, 


and other Appliances. 


For full particulars apply to any of the Com- 
pany’s Works: 
Elverton Street, Westminster, 8.W. 


Tunnel Avenue, East Greenwich, 8.E. 
(In course of construction) 


Saltley Works, Birmingham 

Great Marlborough Street, Manchester 
Boyd St. (Shieldfield), Newcastle-on-Tyne 
Rosehill Works, Polmadie, Glasgow 


East Moors, Cardiff D573 











CYLINDER, DOFFER, ROLLER, 
AIR PUMP, CONDENSER & STEAM 
PIPE CASTINGS. 
Machine Made Toothed Wheels. 
MALLEABLE IRON and 
MILD STEEL CASTINGS. 





Write for Prices to 


SCHOFIELD’S FOUNDRY CO., L°- 


LITTLEBOROUGH. 727 


‘TURBO. PUMPS 
For High and Low Pressures. 
Complete Hydr. Installations, Water 

Turbines, High-Pressure Pipe Lines. 
| ESCHER, WYSS & CO. Ld., Engineers 
109, Victoria St., Westminster, S.W. D258 


STONEBREAKERS, 


Crushing Rolls, 
Screens, Elevators, and Conveyors. 
Complete Plants for Fine Crushing or Macadam 
are our Speciality. 


ROBERT BROADBENT & SON, Ltd., 
Phenix Ironworks, STALYBRIDGE. G47 
Telephone No. 296. Tel. Address—Broadbent, Stalybridge 

















GRAIN, CHILL & STEEL ROLLS, 


HEAVY GASTINGS steep to 20 tons 
Cast Steel Loco. Wheel Centres 8 ‘Special ality. ig 


R. B. TENNENT, Limireo, 
sw COATBRIDCE, N.B. 


Werf GUSTO, Firma A. F. Smulders, 


SCHIEDAM, HOLLAND. 
SPECIALITY 


DREDGING &EXCAVATING PLANT 


H1583 














See our Advt. every fourth week. 





TELE - STRUCTIONAL 
PHONE -Miptano 2182 


tis See 
og > _\/ Sa 


STEEL WORKERS L™? 
TITAN Worns CHARLES HENRY STREET 
BIRMINGHAM. 
BUILOERS /RONWORK. 
IRON & STEELWORK OF EVERY AIND. 
Tanns Erc. Riverep or WELDED Work. 
Esrimares 4 Lists FREE. 


MACKIES, LD., 


Engineers, R READING. 
WROUGHT AND CAST IRO 


PULLEYS, SHARTING, BEARINGS 


W1908 Write for Setateane ho. 52. 


} BIRMINGHAM, 











(WALLWORK & 


minute, in a manner superior to brush work. 
is equal to two applied with brushes. 


driven into corners and difficult places where 


No. Ga. With Detachable Pail and 8ft. Delivery Hose 


No. 6. 
No. 4. With 5ft. Pole Single Spraying Nozzle and L5ft. 


capacity as No. 4 machine 


No. Sa. Large Machine, with wheels, 5ft. Pole, 
Armoured Hose. Capacity 12 gallons 


A Great Saving in Time, Labour and Money. No Outside Power Required. 
OVER 5000 SOLD. . 


WILL SAWE FIRST COST IN A FEW DAYS. 
Lime, Whiting or Cold Water Paints applied at a speed of from 10 to 20 square yards per 


The material is applied in the form of a spray, and is 


ENLARGED PATTERNS. 


Handy size, with 6-gallon Pail and 10ft. Delivery Hose 


No. 4a. With Wheels, 5ft. Pole, Single sith Nozzle and 15ft. — ene Hose. Same 


. 615 0 
special Armoured Hose. Cutie 8 gallons.. 8 656 0 
9 00 
“Double Spraying Nozzle wn zt of special 
f 11 5 0 


WELLS’ PATENTS.) 


One coat with the Machine on rough surfaces 


a brush would not reach. 


REDUCED PRICES. 


Price £5 5 O 











WELLS’ 


MUCH SUPERIOR TO ORDINARY LIMEWASH SLAKED WITH WATER 
QUICKLY MIXED. WILL NOT RUB 
A cheap form of Limewash which can be used in our Lime and Colour Washers, and which, whilst having the main advantages 


cf the more expensive distempers, can be applied at less than half the cost. 
The material is in the form of a powder ready for mixing with water, and is supplied in barrels containing 1 or 3 cwt. 


Price 13/8 per cwt., Carriage Paid in England and Wales. as 


Improved Limewash. 


OFF. LEAVES A GOOD SURFACE. 


(If in lots of 3 ewt. at a time, 
per cwt.). A 1967 








A. C. WELLS & CO., 


ror, miatend Bod LONDON. catctitin, MANCHESTER. 














Tels., Machinery, Readin Phone, 86 x. 


GENUINE EMERY, 


EME 


JOMUN OAHKREWY & Sons, 


LIMITED. 


TAPE 


MANUFACTURERS OF 


EMERY 
CORUNDUM 
GARNET & 
FLINT 


RY CLOTH, 


GLASS PAPER, BLACK LEAD. 


FLINT AND GARNET PAPER. 


N.B.—All Papers and Cloths are supplied in Rolls, 
and Sheets of almos 
size and shape, to suit the special requirements of 
Prices quoted on receipt of particulars. 


Bands, Discs, Strips, 


buyers. 


WELLINGTON MILLS, 


EMERY AND CORUNDUM DISCS 


Of CLOTH & PAPER, for all DISC GRINDING & POLISHING MACHINES. 


EMERY WHEELS. 


LONDON, S.E. 


any 


WESTMINSTER BRIDGE ROAD, H1581 
























Send for 
Catalogue 


CARTER & WRIGHT, 


Machine Tool Manufacturers, 


Pellon Lane, 
HALIFAX. 


























TURBON F'an 


Enclosed 
Fans. 


TURBO 


The Turbon Patent Ring Construction gives 
' Highest Possible Efficiency. 
Greatest Capacity for a Given Size. 
Exceptional Strength and Simplicity. 


THE TURBON PATENT FAN C0O., LTD., 


LLANELLY, SOUTH WALES. 





A1964 
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JOHN FOWLER & Co. (Leeos) Lo 


Over Half i : i Oy = a ee oe oe References 
" RAS to Users in 
Century's all Parts 
Practical Of 
Experience. the World. 



































PLOUGH WORKS, LEEDS. | 
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6, LOMBARD ST., LONDON, E.C. 


For every 
Crop, Country, 
or Climate. 


of Machinery for Steam Cultivation. 





Largest Manufacturers in the World 











Double Engine 
and Cable, 
Single Engine 


and Cable, [acs oe 
or Direct | Perfect Tillage 


Traction WE pe ote eS A Mamie Record Crops 
System. |... @= Oe eet eae, Highest Yield. 


- = 
, », B68. aie 


STEAM CULTIVATING MACHINERY. 
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SECTIONAL VIEW OF STANDARD TRAP. 


THE 


Sentinel’ Steam Trap} 


Many Traps on somewhat similar 


[PTE Rete rere eee ANTE, 


a 


for Pressures to 250 Ibs. remains steam tight under severe conditions. 
lines, probably owing to the success of the “Sentinet,” are now on the market, but none _ possess 
more than one or two of the special features as undernoted, the combination of which makes the 


“ SENTINEL” unique. 


ere my <-aammeMime er 


; 
; 


1. Regrinding.—The valve is automatically reground after 6. The Float being open, has no tendency to collapse. 
each discharge, and preserves its tightness even 
with gritty steam. 7. A Neat Blow-off arrangement may be fitted at small 





extra cost. 


to 


Simplicity.—There is only one working part. 
8. The Shape is neat and compact, and will resist 


3. Positive Action.—It is either full open or tightly shut, : 
immense pressure. 


and cannot dribble. 


Renewable Seats and valves are fitted. 9. The Parts are interchangeable. 

The Cover being removed, the parts are seen in their 
normal working position. Replacing the cover is 
not liable to jam the gear as with other designs. 


; Inspection may be made and the mechanism tried by 10. 
Fe removing the cover without uncoupling anv _ pipe 


ao 





joints. 


ADVANTAGE OF THE HOLIDAYS and perfect your 


piping arrangements by installing now. 


TAKE 





ALL SIZES _ IN STOCK. 


ALLEY & MACLELLA 


SENTINEL WORKS, GLASGOW. 
















XXvi THE ENGINEER June 28, 1919 


—- 














FOR ALL CLASSES | 
OF WORK. 








Was. Jessop « Sons, Lr. 


BRIGHTSIDE WORKS, 


SHEFFIELD. 











fe 
f 
f 








June 28, 1912 





THE ENGINEER XXvVii 



























SIEMENS 


TURBO-ALTERNATORS 











Turbo-Allernator supplied to the Hammersmith Corporation. 
-, 2200-2400 volts, 
1 and 2-phase, 50 cycles. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 


Supplies Dept. and Stores— 
39, UPPER THAMES STREET, E.C. 
T elephone—London Wall 8270. 
Telegrams—“ Siemotor, London.” 
s and Fittings—TYSSEN STREET, DALSTON, N.E. 
Telegrams—“ Siemodyn, London.” 
Works—STAFFORD. 
YON RANGOON SHANGHAI 
LD MELBOURNE CALCUTTA TOKYO 
SONSTANTINOPLE SINGAPORE BOMBAY 


ASGOW 
MANCHESTER CAPE TOWN 


CAXTON HOUSE, WESTMINSTER, 8.W. 
Telephone—G errard 860. 
Telegrams—“ Siembralos, London.” 






“Tantalum” 
rat 83889 and Dalston 2440. 


BRANCHES— 
BIRMINGHAM poe an dy 















INJEC TORS,— One Movement,” “ Premier,” “Cos- 


mopolitan,” &c., for all purposes. Also Special 
Patent **Hot Water Injectors,’’ for Locomo- 
tives, Traction and Agricultural Boilers. 


LIFTERS AND EJECTORS ¢or iifting and forcing 


liquids, fluids, sludge, bilge, &c., or for creating 
ae vacua. Also Water Jet Ejectors, Circulators tor 
heating, boiling and _ circulating liquids, and 
Thermo-Regulators for working with ditto. 


FEED WATER HEATERS  (erooke's 


Patent “‘High Velocity” System). 





OIL SEPARATORS (00 new patented prin- 


ciple) and Auto-Vacuum Discharges for 
ditto. Also Vacuum Pressure (alternate) Dis- 


chargers for low-pressure turbine work. 








The “SIRIUS”? Low Lift Pump (as itllus- 
trated), lin. to 4in., 1500 galls. to 24,000 
galls. per hour, head 5Oft. 


Also HIGH Lif? Centrifugal Pumps. 


STEAM DRYERS. STEAM TRAPS.— 


‘*Sirius’’ and **Brooke’s’’ (high-pressure, rapid dis- 
charg2). **Protected Seat’’ Steam Valves. Exhaust Heads. 












HOLDEN & BROOKE, a4 


Sirius Works, West Gorton, MANCHESTER. 































“LAMRIG’ 
WASHER. 


AS SUPPLIED TO THE ADMIRALTY. 





iS 


MECHANICALLY 
SOUND, 
IS SELF -FIXING 
AND CHEAP. 


Particularly recommended for use on Motor Cars, Marine 
Motors, 
Railway Rolling Stock, Printing, Mining and Agricultural 


Can be had in all sizes from fin. upwards. 


We can arrange to supply these Washers galvanized 


by a patent cold process, at slightly higher prices. 


For Price List and Samples, &c., 


H. A. HARVEY & CO., Ltd., 


The Sole Selling Agents for 


The Harvey Spring Lock Washer Co. 


Norfolk House, Laurence Pountney Hill, London, E.C. 


Telegrams—‘ ARVKLEECOM.’ 


ABSOLUTELY 





Weaving and Spinning Machinery, 


Machinery, &c. 


Special prices for large quantities. 


















































JOHN MENEIL& co. 


Specialists in 


SUGAR ai RICE MACHINERY. 


ere mo 


es 


Bis 








Colonial Iron Works, GOVAN, GLASGow. 


Telegraphic Address—Colonial, Glasgow. sm 106 
Codes used—A B C (4th and Sth Ed.), Al, Lieber Engineering Tele. Ist and 2nd Ed.), Private. 
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BAILEY’S 


-—“KOSTER” AIR COMPRESSORS—, 


(PATENT 


LEAST DRIVING POWER!! 


The “KOSTER” AIR COMPRESSOR is the most efficient 
machine tor compressing air yet brought out. It has a very 
high reputation on the Continent of Europe, most of the more 
' important firms using it exclusively. W.H. Bailey & Co., Ltd., have 
i secured the sole license for manufacturing in Great Britain, and 
have already made compressors for the following amongst others. 





~ Cla ass * ite! Stage Compressor. 
Simple as a Single-Stage Machine. 


BAILEY’S “KOSTER” AIR COMPRESSORS have been supplied to the Indian Government (Four Compressors), Manchester Corporation Hydraulic Power Station, 

Metropolitan Borough of Fulham, South-Eastern and Chatham Railway Co., Lancashire and Yorkshire Railway Co., Mather & Platt, Ltd., Manchester; Moss Halli 

Coal Co., Ltd., Wigan; Tangyes Ltd., Birmingham; Daimler Motor Co., Ltd., Coventry; Wolseley Tool and Motor Co., Ltd., Birmingham; Hadfield’s Stee! 
Foundry Co., Ltd., Sheffield; Burt, Boulton & Haywood, Ltd., Silvertown (Three Machines) ; Pearson & Knowles Coal and Iron Co., Ltd., Lancashire. 

















IN ALL SIZES AND FOR ALL PURPOSES. | 














AS WORKING IN BATTLESHIPS OF 40,000 I.H.P | gies BAILEY’S 


aS “DAVIDSON” 
STEAM PUMP 


Simple, Compound and Triple- 
Expansion, with Rams or Pistons. 


geesesre q 


= 


ee 














The Smooth - Working Pump, 
Mechanical Cut-off. 


“THE PUMP 
~< SIMPLEST 
“was” SLIDE VALVE!" 


SET OF “DAVIDSON” AIR AND FEED PUMPS made at the Albion Works for a Steamship of 3,000 I.H.P. 


























and rams in. in diameter to the 
largest size of pumping engine 


The “DAVIDSON” Pump has a 
mechanical cut-of. 


im 








Its smooth and certain action isa 
revelation to engineers with ex- 
perience of other pumps only. 

Its economy of steam is the highest 
yet attained. 


It is at work all over the world 
in all sizes, from water pistons 








with pistons 36in. in diameter. 


Many “DAVIDSON” Pumps have 
worked continuously for 15 years 
without having the _ valve-chest 
covers removed. 








A RECORD for DURABILITY !! 











DAVIDSUN HYDRAULIC PRESSURE PUMP 


INDEPENDENT AIR PUMP | ‘B JET CONDENSER. 
For Pressures to 1, 2 and 4 Tons per sq. inch. 


As supplied to‘many Collieries and large Works. 


@ w. H. Seen CO. LTD._@ 


At the ALBION WORKS. SALFORD, MANCHESTER. 
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Austin Trench Excavator 


with Bank Sloping Attachment. 








Can be used for either Tile Ditching, Sewer Trenching, or Digging 
Open Ditches. 

Its all steel construction, with manganese steel working parts, equips 
it for trenching any material except solid rock. Its positively self- 
cleaning buckets equip it to dig, without clogging, the stickiest clay 
and gumbo. Its multipedal rolling platform tractions prevent it 
from miring in any ground over which a wagon can be driven. It 
travels over country roads by its own power 14 miles an hour. It 
digs sloping bank ditches at a maximum rate of 9 lin. ft. 
per minute. The spoil is deposited on either side of the ditch. 
Motive power, steam or gasoline. 

We specialise in ditching machinery both for open ditches and pipe 
line work. These various machines are known to contractors as the 
“Austin Line,” manufactured by the F.C. Austin Drainage 
Excavator Company, comprising the following :— 

Side Hill Ditcher. 

Highway Ditcher. 

Orange Peel Ditcher. 

Pipe Line Excavator. 

Farm Tile Ditcher. 


Drainage Excavator—Type A. 
Drainage Excavator—Type B. 
Drainage Excavator—Type R. 
Levee Builder. 
Drag Line Excavator. 
Special Wheel Ditcher. 
Austin Sewer and Waterworks Excavator. 


Austin Combination Sloping or Vertical Bank Excavator. 
Send for Catalogue No. 26-E. 


F. C. Austin Drainage Excavator Co., 
Railway Exchange, CHICAGO, U.S.A. G75 








I THE UNBREAKABLE PULLEY 


AND MILL GEARING 60., LTD., 








PULLEYS, SHAFTING, HANGERS 


And all kinds of Gearing for the Economical 


Transmission of Power. 





58, WEST GORTON, MANCHESTER, 
Teleph No. 7327 Manchester (two lines). 


And 56, CANNON STREET, LONDON, E.C. C1257 
Telephone No. 5051 Bank, London. 























“MILLENNIUM” =. 
STEEL CASTINGS === 


Furnace. 
are the Strongest and Most Reliable Castings 
for High-Duty Work of all descriptions. 




















| 
Every charge is carefully analysed and the analysis book and 
| results of tests can be inspected by prospective customers. 


WE CAN NOW GIVE PROMPT DELIVERY. 





CHAPEL HILL FOUNDRIES, BRAINTREE. | 








ogy BRAINTREE CASTINGS CO.,| 











™ SCHMIDT 
SUPERHEATER 


For LOCOMOTIVES. 





More than 13,500 Fitted 


ON 


Over 315 Railways. 





AS ADOPTED BY THE 


LONDON and NORTH-WESTERN 
RAILWAY. 





Schmidt's Superheating Co. (1910), Ltd., 
28, Victoria Street, 
Westminster, S.W. 


G59 Telegrams: ‘‘ENSULIM, LONDON.” Telephone : 1555 VICTORIA. 
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HEAD, WRIGHTSON & CO. LTD. | 


Sameeeeos Ses | THORNABY & STOCKTON-ON-TEES. 


Telegrams: ‘‘ TEESDALE,’’ STOCKTON-ON-TEES. 


XxX 

















LONDON OFFICE : 5, VICTORIA STREET, WESTMINSTER, S.W. 


MAKERS OF 


Wagon-Hoists, Steel Wagons, 
Coal-Shippers, Heavy Castings, 
i #| Caissons, Crushers, 
ue | Dock Gates, Conveyors, 


anh mir’ * 4° 


ravae war.’ | \, Sh ‘ 
pees b, \ | Bridges, Storage Bunkers, 





w 





Sh a OF 

















EY RS ma 21 








wef a G/L ee, Viaducts. Mining Plant, 
| Roofs, Colliery Plant, 
Gasholders, Blast Furnace 
Tanks, Plant, & — «- 












































LONDON, E.C. 


Norfolk House, 


7, Laurence Pountney Hill, Cannon Street. 


Telegrams—LOCOMOBILE, LONDON. 
Telephone—LONDON WALL 7747. 


SUPERHEATED STEAM LOCOMOBILES 


Coal Consumption 


O.89 ip. per B.H.P. per hour 


a Standard 100 B.H.P. Locomobile. 

















, Allahabad, 1911, GOLD MEDAL. 
All Sizes up to SOO B.H.P. Brussels, Buenos Aires, 1910, Roubaix, Turin 


& Dresden, 1911: EIGHT GRANDS PRIX. 

























The most economical and most reli- 
able motive power for all purposes. 






—_— ” Unsurpassed for 


Reliability, Durability, 
Steady Running, Ease of Attendance, 3; 











“EL GUINDO” MINES, SPAIN. 


‘‘WOLF” COMPOUND CONDENSING SUPERHEATED STEAM : 
LOCOMOBILE, with Mechanical Stoker, 400-540 B.H.P.: and Small Space Occu pied. 












LOWEST GENERATING COSTS. 


TOTAL PRODUCTION OVER 850,000 H.P. 

































an 












THE ENGINEER 





Xxx] 








June 28, 1912 


ee a 
Continental 


Light. 


ARALALALLALALULATALALEE LETTE 
NS LAAKAAAARA RAAAR VARVARA 
NARA OSSOSS 9505 OS 


INCANDESCENT OIL LAMPS 


With Inverted Mantles, 


100-2000 CANDLE-POWER 

from ordinary lamp paraffin or petroleum 

THE CHEAPEST & STRONGEST 
LIGHT ON EARTH 








S Railway Stations, Streets, Public 
Squares, Gardens, Ships Court- 
yards, Workshops, Warehouses, 
Shops, Restaurants, Private 

Hous¢s, &c. 


¥ get Mesery, 


»> 
& with 


uY B % 
(ELEN MASEL %, 
Gale and Frest-preot. 





“Ideal,” No 390 .. 250 Candle-power 
” » 433... §00 ” 
» 414... 1000 
NEW PATTERN. 





Lyre-shaped Pendant Lamp. 
No. 386 .. 2§ - 
oO +: Soo i at — 


LATEST PATTERNS. 
100 CANDLE-POWER. 


SPECIALLY SUITED FOR 
Small living rooms & other indoor purposes, 


No. 371.—Wall Bracket Lamp, 


~ 


Sgt 
No. 372 No. 373 
Table Lamp Pendant Lamp 








| Write for Special List No. 135. 
aw 


RAY AVA 
PUL UVERVVURTEVT AVAL A11t 
SUNUUVUUAAU TATRA RATATAT 


CONTINENTAL-LIGHT - 
und Apparatebau-Ges. m. b. H. 
Works and Offices: Mainzerlandstrasse 198. 


FRANKFORT o. M. 


(Germany). D464 







F : 7. | = 7 J Ww 2 a pee 
THE LATHE : 





THE LATEST 


CAN BE SEEN UNDER BELT 


AT OUR 


PALMER ST. SHOWROOMS. 








We will send Full Particulars, and 
quote Guaranteed Times of Pro- 
duction on Samples submitted to us. 








SCHUGHARDT « SCHUTTE 


Sole Agents in the United Kingdom, 


D541 


34, Victoria Street, and 14, Palmer Street, WESTMINSTER, LONDON, S.wW. 


Telegrams—INITIANDUM. 


Trade Mark—InitianpuM. 


Telephone—5627 GERRARD (2 lines). 


“The ACME AUTOMATIC. 
| MULTIPLE SPINDLE SCREW MACHINE 























For Heads up to 150 Feet Goulds Single 
Stage, Double Suction Centrifugal Pumps 





to an Electric Motor. 


Gould Double Suction, Single Stage 
Centrifugal Pump, Direct Connected We 





in press which illustrates and describes this line completely. 


Write and we will put you down to receive a copy. 


THE 


ESTABLISHED 1848 


LARGEST MFR.OF 





MFG:CO. 


SENECA FALLS, NEW YORK,U.SA. 


[PS ror EVERY SERVICE 





GILLESPIE & BEALES, Amberley House, Norfolk St., Strand, London, W.C.—AGENTS for TRIPLEX POWER PUMPS. 


DUKE & OCKENDEN, 126, Southwark Street, London, S.E.—AGENTS for HAND PUMPS and SMALL POWER PUMPS. 





make an ideal electric pumping equip- 
ment for general water supply, mine 
pumping, &c. 

These pumps are extremely simple 
in construction; there is nothing about 
them to require attention. 


have a new bulletin, now in 
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ROBERT HUDSON, | 


MANUFACTURER OF 


LIGHT RAILWAY MATERIAL & CONTRACTORS’ PLANT 


Address all Enquiries to Head Offices and Works— 


Gildersome Foundry, near LEEDS, ENGLAND. 


Telegrams & Cables: FOUNDRY, GILDERSOME. Codes used: ABC (4th and 5th Editions), Western Union, and Private. Telephones: 2 MORLEY, 14 LEEDS (Central). 
London Office: SUFFOLK HOUSE, CANNON STREET, E.C. London Telephone: 3162 P.O. CITY. 





Estimates for the complete equipment of a 
Light Railway of any desired capacity 
submitted free on request. 


Complete detailed Catalogue of Light Railway 
Material forwarded free on request. 








Colonial and foreign requirements a speciality. 
Quotations given C.I.F. any port in the world. 
Large stocks kept ready for immediate ship- 


We keep verylarge stocks of Track, Locos., and 
Rolling Stock, and can equip an entire Light 
Railway on the shortest possible notice. 


ment. 






"HE —— E. 607.—Patent Double Side Tip Wagon, for 
E. 396.—Left-hand Switch and Crossing, with Switch; Contractors, Collieries, &c. 
Box and Lever. Sizes from 9 to 200 cubic feet capacity. 





E. 585.—Steel Sugar Cane Wagon. 
Made in all sizes and types. 











E. 560.—Brick Car. 








E. 608.—Light Locomotives, from Sin. cylinder upwards. 


E. 456.—Side Discharge Wagon, with Gable 
Bottom. Sizes from 20 to 400 cubic feet capacity. 





E. 457.—Patent Pressed Steel Colliery Tub 
with well bottom. 





E. 462.—Open Goods Wagon with Side Doors hinged full 
length. Capacity, 4 tons and upwards. 


Ste. 








E. 580.—Patent Double Side Tip Wagon, PATENT. 


for 4ft. 8%in. gauge railways. 


p.HUDSON'S PATENT 
i GILDERSOME _FOU 
Ne LEEDS 





E. 449. Wheels and Axles with Pater. Roller Bearings. 


P=" £.96.—Double Centre Steel 
Side Tip Truck (Diamond Fields Pattern) 





See 





€. 86.—Steel Tip Bucket, 





E,579.—Platform Wagon on Double Bogies. with Jockey Sor wire rope haulage. 
























Es 
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LATEST TYPES °% 


“ALLEN” MACHINERY 








Single Cylinder Enclosed Engine & Continuous-current Dynamo. Steam Driven High-speed Enclosed Air Compressor Two-crank Compound Open Engine & Continuous-current Dynamo 








Motor-driven Turbine High Efficiency Pump. Two-crank Compound Enclosed 











Motor-driven Surface Condensing Plant. Triple-ex pansion Enclosed Forced Lubrication Engine & Continuous-current Dynamo Steam-driven Surface Condensing Plant. 








HLALLEN, SON & CO. 
QUEEN'S ENGINEERING WORKS, BEDFORD, ENGLAND, — 
And QUEEN ANNE’S CHAMBERS, WESTMINSTER, S.W. sia 





E 
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HIGH TENSILE 
STEEL TYRES. 


‘Australia Brand.”’ 


————— 
———— 
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LOCOMOTIVE CRANK AXLES. 


SS 





SSS 


a erm 


SS 


SSS 


—s 
—— 





Sa 


‘\ 


ANCES 








VANS 
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VICKERS 
D.C. MOTORS. 


\ The satisfactory operation of ‘‘ Vickers’’ Motors is due to 





= 





STRAIGHT AXLES 
for Locomotives, Carriages, and Wagons. 























Soo 


the careful attention paid to their design and construction. 


SOLID CAST STEEL REVERSIBLE and 
NON-REVERSIBLE CROSSINGS. _Heating is effectively reduced by making the Armature 


SSS SSS 


Coils of ample size and by the provision of suitably positioned 
ventilating spaces. 
The Motors are highly efficient, and their construction 


—— 


Forgings & Castings of Every Description. 


is robust. All needless parts are dispensed with, and there 


HIGH-SPEED and other TOOL STEEL. is an entire absence of fragility. 


Complete electric driving schemes submitted on receipt 
VICKERS | of particulars. 
LIMITED, 
RIVER DON WORKS, The Electric & Ordnance Accessories Co., Ltd. 
(Proprietors: VICKERS LIMITED), 


SHEFFIELD. 
Agent for France: EUGENE BUISSON, 9, Rue de Nemours, Paris. ASTON, BIRMINGHAM. 


WARSHIPS; MAIL “& PASSENGER 
Finished Guns STEAMERS. Projectiles 


and alae’ and 
Gun Mountings. ARMOUR PLATES. Explosives. 


—, 
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ay AERO wigs 2 
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FLOATING TURBINES. 


DOCKS. 















STEAM, OIL, 









_ y 

FLOATING “8 

CRANES. GAS 
ENGINES. 




















ICE- 
BREAKERS. 








DREDGERS. 






















H.M.S. VANGUARD. BUILT AND ENTIRELY FITTED OUT AT BARROW.-IN-FURNESS. 


VICKERS Naval Construction Works, 
LIMITED, ED, —_—_ BARROW-IN-FURNESS. 
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VICKERS . 


“DURALUMIN” 
LIGHT AS ALUMINIUM, STRONG AS STEEL. 


An Alloy of 
Aluminium with 
the 
Strength 
and Hardness of 
Mild Steel, 
but having only 





It is an 
Ideal Substitute 
for Aluminium, 


German Silver, 


Brass, Copper, 
Nickel-plated and 
Silvered Articles, 

and is the 
only Substitute 


for Steel 
where Lightness 
combined 
with the Strength 
of that Metal 
is required. 


One-third 
of its weight. 


aaa 355 
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SS 


VICKERS HOUSE, BROADWAY, WESTMINSTER, S.W. 


| VICKERS imitep, 








Stand No. 90. Non-Ferrous Metals Exhibition, Islington. 


aN LET ana ae 


———--. 


ae 


VICKERS SMALL TOOLS. | 
| 
| 


ee 


SS Ss 


VANADIUM uico-powER TWISTED DRILLS 





See 


are manufactured from a special Vanadium steel made at our Sheffield Works, which secures 


a longer life, and enables higher speeds and greater feeds to be used without fracture. 


ADJUSTABLE REAMERS (NEW DESIGN). 


For repetition work of every 


YS 


LESS 


AS 


—<$_$—$—$<———— 











VICKERS Adjustable Reamers 


‘ Sere ‘5 description they are. the standard 
will take a finishing or a roughing ; 


——— 


tools. | 
An exceptional range of adjust- 


cut with equal success. They are 
\ extremely simple in operation, a 
turn of the adjusting key only 


being necessary to lock them to 


the special design of cone bolt, 
by means of which the blades are \ 


| 


| 


ment is made possible because of 


the required diameter. 
| expanded. 


SS 








EFFICIENCY - ECONOMY. 


VICKERS SMALL ARMS AND TOOLS DEPARTMENT, 
VICKERS HOUSE, 
LIMITED, BROADWAY, WESTMINSTER, S.W. 


Ss 
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CATALOGUES 
ON 
APPLICATION. 







LONDON OFFICE: 
79, QUEEN 
VICTORIA ST. 









600A, . 





HORIZONTAL ELECTRICALLY-DRIVEN AIR COMPRESSOR WITH MOTOR MOUNTED 
ON MAIN SHAFT AND FITTED WITH PATENT UNLOADING 


DEVICE, GIVING HIGHEST EFFICIENCY AT ! 


ALL LOADS. 
IMPROVED ROTARY KILNS. HUMBOLDT'S SPECIAL BALL & TUBE MILLS. 
ENGINEERING 6O., 


THE 
BRITISH | LTD. 


272 CENTRAL. DIXON HOUSE, LLOYDS AVENUE, LONDON, E.C. HUMBOLDFIA, LONDON. 









































COMPLETE 


MAKING PLANTS 


FOR PORTLAND AND FERRO CEMENT, 
USING BLAST FURNACE SLAC. 


FREE FROM ROYALTY. 








2 HUMBOLDT ROTARY KILNS AT WORK. 


REPRESENTATIVES .—CORNWALL—F. C. Evpy, Roskear, Camborne. BIRMINGHAM—A. Go.oie Exenoum, 104, Newhall Street. 
WALES—C. D. PuILuirs, jun., St. John’s Square, Cardiff. BARROW-IN-FURNESS—A. Brown, 9, Lawson Street. 
MANCHESTER—J. DrumMMonp Paton, 25, Market Street. NEWCASTLE-ON-TYNE —Rost. Bowran AND Co., 4, St. Nicholas Buildings. 
AUSTRALIA—F., A. McCarty anv Co., Melbourne. BELFAST—Josgru Bow TANNAHILL, Faraday House, Queen Street. 
SHEFFIELD—H. E. Epr, Rectory Chambers, Norfolk Kow. SCOTLAN D—OLLENDORFF AND CLARKSON, LTD., 163, Hope Street, Glasgow. D143 


FOUNDED 1856. CORRESPONDENCE SOLICITED. 4500 HANDS EMPLOYED. 
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ie | WILLANS-DIESEL 















































5 
H ILLUSTRATION LOW 
| SHOWS A FUEL 
Ee STANDARD COSTS. 
a 225 B.H.P. — 
q WILLANS.-DIESEL SILENT 
sa ENGINE RUNNING. 
a COUPLED TO A —— 
DIRECT-CURRENT LOW 
DYNAMO. MAINTENANCE 
a CHARGES. 
PAMPHLETS & a 
DETAILS ON QUICK 
APPLICATION. DELIVERY. 
THE an 
ELECTRIC HOIST = 
\ 
and Motor Trolley travelling on 
an overhead girder. This hoist is WILLANS & ROBINSON, a 
quick, simple and strong. VICTORIA WORKS, 
Ask for a Catalogue of Electric RUGBY. 
and Triplex Hoists. 























Distributors for Great Britain: 

THE FAIRBANKS CO., 
15, MALLOW ST., OLD ST., LONDON, E.C. 
39, ROBERTSON ST., GLASGOW. 


DAx5 





COVENTRY. 


NTRY (|=... 
‘THE COVENTRY’ CHAIN Co. Ld. 

















THE YALE & TOWNE MFG. CO. | = = Shae a 








CHAINS | 








LATEST MODELS. 
Graduated Governing 
for Anthracite, 

Coke," 
Charcoal. 


Supported Cylinder, 


Variable Ignition, 





Forced Lubrication, 
Oil Tray round Bed, 


and all latest features. 





Single-Cylinder, 
18B.H.P.to 150B.H.P. 


Twin-Cylinder, 
80 to 300 B.H.P. 


SUCTION 
GAS 
PLANTS. 


Contractors to 
H.M. Govt. Depts. 


Foreign Govts. 








Home & Foreign Rlys. 





THOUSANDS WORKING. 








COMPOUND CONDENSING DUPLEX PUMPS, two high- 
pressure, cylinder 14in. raat pump rams 8in. diam., all 
working 18in. stroke. JET CONDENSERS, capacity 26,000 


gallons per hour. 
LANC ASHIRE BOIL, ER, 28ft. x 7ft., insure 90 Ib. 
Af VERTED'STEAM ENGINE, 100 I.H.P. 
NEW OUR-CYLINDER VERTICAL FIELDING GAS 
ENGINE, 150 B.H.P., for quick delivery. 








~ 


TYPE OF GRADUATED GOVERNING GAS ENGINE. Latest Models. 15 B.H.P. upwards. A1830 


Established 
1866. 








AND PLANTS 


FIELDING & PLATT * covcesree. 
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Economy 


THREE LINKS IN A CHAIN 


as evidence in favour of the Paxman make of Gas Engine and Suction 
Gas Producers. Our complete catalogues set forth other advantages 
obtained by installing the Paxman make, not the least of which is 
our position to advise as to the most suitable power to install, either 
steam or gas. 
















Type illustrated made from 40 h.p. and upwards. 














DAVEY, PAXMAN & CO., L™. Colchester. 
TRAMWAY TRACKWORK. 
STONE & ORE CRUSHING MACHINERY. 


HADF HAA STEEL CASTINGS 


STEEL FOUN DRY CO., L+?2., Sole Makers of HADFIELD’S Patent 


SHEFFIELD. ‘ERA’ MANGANESE STEEL 


Which is the supreme material for tramway track work, the 
wearing parts of crushing & grinding machinery, &c. &C. 























J OHN BIRCH & Cco., Lrp. 


2, LONDON WALL BUILDINGS, LONDON, E.C. 


Telegraphic Address—‘* ENDEAVOUR, LONDON.” 














Estimates, Plans, and Specifications submitted for 

all classes of Machine Tools, Machinery, Sea-going 

and River Steamers, Barges, Dredgers. Rails and 
Rolling Stock provided to Main Lines. 


Purchase, Inspect, and Ship Material and Machinery 

tor Engineers and Contractors abroad, and act as 

Home Agents for Foreign Dockyards, Arsenals, 
Railways, Engineering Shops, Foundries, &c. 























LATEST CATALOGUES, Just Published :— —— 
WORKSHOP WOODWORKING | WATER & STEAM. | MOTOR CARS 
TOOLS. _MACHINERY. _ APPLIANCES. FOR 1912, | 
WORKS: 
LONDON OFFICE: dna 
22, Billiter Street, E.C. 3 Salop. 
BLOWING ENGINES. |=§ PUMPING ENGINES. coy., LTD., 


MINING AND HEAVY MACHINERY. LARGE CASTINGS—PLAIN OR MACHINED. (ow: 
STEAM, HYDRAULIC, OR GAS ENGINE WORK. ROLLING MILLS, &c. &c. 


ICE-MAKING anp REFRIGERATION. 


OVER 8200 MACHINES SOLD. 
AMMONIA, CARBONIC ACID, COLD AIR, for use on land and on board ship. 


Awarded Grand Prix at the Franco-British Exhibition, 1908. 
THE LINDE BRITISH REFRIGERATION Cco., LTD., 


elephone—Nos. 5841, 6642 BANK. 35. QUEEN WICTORIA ST.. LONDON, E.C. Telegraphic Address—SEPARATOR, LONDON. 











Spl Bm29 
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—. __—__—_—_——— 
Jrinting.—George Reveirs, TD. 
LIMITED, 4 and 5, Graystoke- dace, Fetter- Esch ‘ | 
are PREPARED we SUBMIT TE ENGINE for all DESCRIP: and FEL R OFS and STRUCTU RAL WORK 
TIONS aethia s Est mt ce its C Ne A s pA of CQO, and N a 
ensen and Son, 
CHARTERED PATENT AGENTS, 
(ahha, JR, Sa eg aon Pl 
: reat on application, 7 Chancery lane, London. W.C. M CH IN E S 
Jatents.—G. F. Redternand Co., J A . 
| ( HARTERED D PATENT AGENTS, 15, South. thistroot, Fs Designs and Estimates on application. Sy 10, St. Swithin’s Lane, London, E.C.. and 
Finsbury, iq ge Re je Oe 9 » B.U., 
Br tishs oe reign and Colonial tents acount m Fixed me 
os viet Ch and Trade Marks registered [ Above is Illustration of Roof recently erected at Technical Institute, Dundee. ~*~ Dartford 'ronworks. Kent. 
at home and abroad. circular of information fo: ed free = 
on app’ cone ka one No. 4492 Central. Teleg. se: FREDK e RA BY METAL SAWING 
« Invention. n 1] 
s wig ; MACHINERY 
Jatents. — Harris and Mills, & CO. L ENGINEERS 
‘ FA AO UA OURAN ALL BUOY mS ew 
b 
us pecs By aera n_the United FR the ae EC LI P E WORKS Also at London, Liverpool, Bristol, TOM we 
wil foreign opantees, Booklet of useful information gratis $ . » Falkirk, Belfast and Dublin. 
ttenc nces a! 
ii Meshanteal Motions, with description of each, ‘Et MACHINES IN USE. 
- See Illustrated Advts. last week and next. 
Patents in all Countries, Designs 
ind TRADE MARKS.—E. P. ALEXAN DER & SON The enormous output of our 
~ 1, He Hee CHARTERED PATENT AGENTS. {kat MANZEL OIL PUMPS 
ey bl ul ned 18? on »hlet and general advice tis. Tele- (The leading Force-feed Cylinder Lubricators) 
——. grams: ‘Epa,” London. Telephone: 7424 Central. L enables us to offer them to Engine builders at 
comparatively low prices. 
Yatents.—Messrs. Vaughan ani | | You might as well have the best. 
SON rete oe ae See os Hy pee | 1] te ae aaa 
By C8C! of br osts 
ZA basi ris yi Letters "Patent for Tnvention. Om A Gu uide "to | Send for complete pe . lists to Spl am 210 
See Ki | | BRITISH MANZEL OIL PUMP CO., Carlisle. 





Patents. Withers and Spooner, | T. SUMMERSON & SONS, L?: | ALUMINIUM and 
325, HIGH, HOLBORN, LONDON. DARLINGTON. CARBON ELECTRODES 


y 
BR ITISH, FOREIGN, and COLONIAL PATENTS votained 
FOR ALL PURPOSES 











and inclusive fees. hes ESIGNS ¢ wtp TRA oe ne To 
LED. Ss y ‘oO 
PATENTS," 1, Sth Edition, giving full Inform: ation, fees, The ALUMINIUM CORPORATION, Ld 
206 60, London Wall, London, E.C. 
H IG H -G R A D E | Telegrams and Cables.. .. Fluxode, London. sod" 
Telanhones Landon Wall. 5955 & SORA 








BULL'S METAL & MELLOID 60., 


Woker, nr. Glas:owr. LID. , 
Tel.: MELLOW, YORER. Nat. Tel.: 182 Ciypgs ‘NK. CREEN S ECONOMISE R 
BUL!.'S METAL.—Propellers, Bars, Sheets, Pump Rod | 
Valve Spindles, Con — aes and Plates, &e. , Saves 15% to 27% on the 


MELLOID (Reg.  * Mar Ban Ghosts Vat and Boiler | COA F BILL 


























Tubes, Stays an aos, Bars, Sheets, Valves, &c. 
HIGH ‘TENSILE "BRONZE ne feb a Fol Full particulars from Q77 
WHITE METALS.—Temnalto Rabbitt’s Plastic, &. E. GREEN & SON, Wakefield. 
PATENTS ———. 
CRUIKSHANK & FAIRWEATHER, LTD., i CHAINS & WHEELS 
cz, s\"Vinccnt Baik, a peanenede me 
’ in 
65-66, Chancery Lane, LONDON. | POWER TRANSMISSION 
Ie a British, Foreign & Colonial Patents obtained. SANCTUARY HOUSE, 
TRADE MARKS REGISTERED. 
= Handbook Post Free. am2ll J WESTMINSTER, HANS RENOLD L”:- 
S.W. Progress Works, MANCHESTER. o21«° 




















) || | CENTRIFUGALS. come | HW. KEARNS & GO., L® 








POTT, CASSELS & WILLIAMSON, 
Motherwell, Scotland. 


























2 See Half Page Advt., June 14th, page 24. | _ ae Tel. No. 221, Altrincham. Q672 
4 ques | SEE —— - ers ae a pri = | See onr MInstrated Advertisement in isane of June 14th. 
‘a : 
: A litle BUTTERS BROS. & CO. 
4 ‘ . . ~~ : | ELECTRIC & STEAM CRANES. 
2 There’s Perfection, Sir. OVERHEAD. LOCO. DERRICK 
To the smallest detail every point which : WINCHES. 
See illustrated Advt. in issue June 7th. aml2e 


makes for perfection has been studied in the 


interests of the owner in the r iG. & A. HARVEY, Ltd., 


INVINCIBLE T ALBOT, : Albion Works, GOVAN, GLASGOW. 
HIGH-CLASS MACHINE TOOLS. 


Specialities: Harvey Studders and Facers. 











the car which in reliability, accessibility, economy, and 
power runs unrivalled in the world of British 


Bennis Machine Stokers burn 


esha 





% Coke Breeze. 3 Hts 

e They are doing it in leading Gas Works.| §& j engineering. See our iustraretadvt..June 7th. — auiA7 
ee Write for Rapid Steam pamphlets to 5 Catalogues and Specifications free from 

i Ed. Bennis & Co., Ltd., AA CLEMENT TALBOT Ld. RICA 

b Little Hulton. Bolton. p (Dept. All), Automobile Engineers, 

‘e Londo Office: 28, Victoria Street. 4 é j Barlby Rd.,Ladbroke Grove,London,W. 





Telegrams—“ Clemtal, London.” 
Teleph 5006 Paddington 





GLY ERs cer: 
TRAFFORD PARK MA} NCHESTER 
(INCNES TER. 


TRI WOOTTON BROS., LD., 
Telegrams: Wootton, Coalvilie. 


: Of any lain or Special Section, in Brass, Coper, Yellow Metal, Manganese Bronze, Delta Alloys, &c | Brickworks Plant. Sanitary Pipe Plant 
| : ISAAC STOREY & SONS Ltd.» ings, Forgings, Stampings, Sheet, Wire, Tubes, &c., in Delta Metal and other Alloys. CLAY-WORKING PLANT. — 


9 
a of United — THE DELTA METAL C0.. Bt eas a Ry | ia aaa Colliery Plant. General Millwright. 


and Engineers, Limit 
Oils ior Diesel ae 


HULSE & CO., L»: 


Ordsal Works, MANCHESTER. 
HIGH-CLASS 


MACHINE TOOLS 


SPECIAL & STANDARD. §pl. am138 
See Illustrated Advertisement, June 7th, page 43. 



































b. EMPRESS FOUNDRY, MANCHESTER. 
a Sole Makers of SCOTT’S PATENT Spl am202 





















4 AIR COMPRESSORS. LRBES EFFICIENCY. 
\ BY ROYAL WARRANT RELIABILITY. 
7 DIESEL OIL ENGINES TO H.M. piehiaie Vv. SAFETY. 


Most Reliable and Economical ESTABLISHED 1833. 


BRITISH BUILT. 


Engines in existence. 




























| Full particulars from D491 

| DIESEL ENCINE COMPANY,‘ sive 

i 179, QUEEN VICTORIA ST., LONDON, E.C. Passengers, 

| Goods and Service, 

| WATER TURBINES. by 

i Apply for Details, Plans and Estimates to Electric, Hydraulic, & Hand Power. M4 EN RY WE LLS 01 L CO., 


JENS ORTEN -BOVING & CO., 


4, Union Court, Old Broad St., London, E.C. 
Tel.: London Wall 4306, 4807. T.A.: Jenorten, ignite 
229 


Write to SALFORD E.. 
R. WAYGOOD & CO., Ltd., LONDON, S.E. Telephone: Hop 4000. nr. MANCHESTER. 
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m — DIRECT CONTACT FEED HEATER 











Thoroughly separates the oil from 
the steam before condensation 
takes place, and supplies clean 


heated feed water for the boilers. 
























































THE CONTRAFLO CONDENSER & KINETIC AIR PUMP CO., 


LIMITED. 
HEAD OFFICE: 


62, New Broad Street, LONDON, E.C. 7m 

























“RECO” 20. DRILLING MACHINES 


are now made with Spindles and 
Rackbush accurately ground. 


Ball Bearing Thrust to Spindle. 


Bevels Planed on a Generating 
Machine. 


Made in SEVEN styles, including POSITIVE (geared) AUTOMATIC FEEDS with three changes. 


ON SPINDLE, AS ILLUSTRATED. 



























FOR TAPPING, REVERSE GEARS 
IMMEDIATE DELIVERY. 













Note the Prices: 


asi From £11 11 0 
THE CHEAPEST 20in. DRILLS aif THE WORLD. 












WRITE THE MAKERS: 


A. A. JONES, POLLARD & SHIPMAN, LID. LEICESTER. 


s. Cartwright & Eaton, Johan 





Sole Agents for Scotland: Messrs. P. & W. Maclellan, Ltd., Glasgow. Sole Agents for Tra 
Representative for Australia and New Zealand: Mr. Hubert Johnson, 346, Little Collins Street, Melbou Q800 







ita ers ieee " 
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Silent Running Machinery 


conduces to more work, quicker work and better work. It 
enables orders given to be easily understood, thus avoiding mistakes. 


B.T.H. FABROIL PINIONS 


are made of a special fabric compressed between steel shrouds and accurately cut. 

















They are noiseless in operation, smooth running, and require no lubrication. 


Their tooth strength is greater than any other non-metallic pinion, and they absorb shocks 


sufficient to damage cast iron or brass pinions. 


They are unaffected by exposure to dampness, dryness, heat or cold, are impervious to the 


action of oil or water, and are insect and vermin proof. 


B.T.H. Fabroil Pinions, because of their many advantages, are applicable to numberless 
types of machine tools, pumps, hoists, air compressors, lathes, shearing machines, textile 


machinery, printing machines, motor car and other gas engine ignition devices. 





THE BRITISH THOMSON-HOUSTON CO., LTD., 


Rugby, London, Sheffield, Manchester, Birmingham, Leeds, Middlesbrough, 
Newcastle-on-Tyne, Glasgow, Swansea, Cardiff. 
Foreign Agents: AUSTRALIA: Australian General Electric Co., Melbourne and Sydney; C. Atkins and 
Co. (W.A), Ltd., Perthh SOUTH AFRICA: South African General Electric Co., Johannesburg. 
INDIA : B.T.H. Co., Ltd., Calcutta; Turner, Hoare and Co., Bombay. NEW ZEALAND: National 
Electrical and Engineering Co., Ltd., Auckland and Dunedin. ARGENTINE: Buxton, Cassini and 
Universal Shear driven by B.1.H. Motor Co., Buenos Ayres and Rosario. JAPAN: J. R. Geary, Yokohama. CHINA: Andersen, Meyer 


with Fabroil Pinion. and Co., Shanghai. Spl 867 






































AVONSIDE 
ENGINE CO., trp. 


BRISTOL, Eng. 


LOCOMOTIVES for every variety 
of Work and Gauge. 


Code: 5th Edition, ABC. ** Loco, Bristol.” 30 Fishponds. 














eee 7 


; # AERIAL ROPEWAYS, 


Ltd. 


BULLIVANTS 





Constructors of 


ON ALL SYSTEMS (fo: tae 


of every description, and in any 


; Designers and 
j AERIAL ROPEWAYS 


Conveyance of Materials 





quantities. Suitable also for the Conveyance of Passengers and 


adaptable where no other form of transport can be used. os 








INSTALLATION AT TREDEGAR 8S. WALES. 


Reg. Offices: 72, Mark Lane, LONDON, E.C. Works: MILLWALL, London, E. 
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A RELIABLE VALVE 
THAT 
WILL NOT STICK. 


— 
es 
A. 





Iron Body, Gunmetal Faces. 
Steam to 55 lbs. 
Water to 150 Ibs. 


it is with the utmost confi- 
dence that we submit to your 
notice the above valve. 


Having been on the market 
for years, it has long passed the 
experimental stage, and for its 
work there is no better valve 
made. 


Although not so costly as a 
high-pressure valve its quality is 
good and it must not be classed 
as of inferior make. 


Each Valve before leaving the 
works is thoroughly 


TESTED AND 


being made by skilled fabour 
under careful supervision is 


GUARANTEED 


for the service for which it is 
designed. 


It is made with a direct Full- 
way Passage with DOUBLE 
PARALLEL GATES operated by 
Wedge Shaped Trunnions. 


The first movement of the 
Valve Spindle releases the faces, 
thus making STICKING Ok 
GRINDING AN IMPOSSIBILITY. 


The continual increase in our 
Sales is an absolute proof of the 


satisfaction the Valve is giving to 
users. 


BRITISH STEAM 
SPECIALTIES, LTD. 








Wharf Street, Leicester. 


A Q789 


“BURTON” 
OIL SEPARATORS. 


Also all kinds of Rivetted Work. 


GARNER, TELFORD & HARDMAN, Ltd., 
PENDLETON, MANCHESTER. 
Teleg. —‘* Persevere, Manchester.” Telep.—42 Pendleton 











See illustrated advertisement appearing monthly. G33 


trade STANLEY marx. 





We were awarded Four Grands Prix and Gold | 
Medal at the Turin Exhibition, 191. | 


W. F. STANLEY and CO., LTD., 


286, High Holborn, W.C. cl 





LUBRICATORS AND ALL KINDS OF 
GLASS FOR MACHINERY. 


(ENAMELLED AND PLAIN.) 
BUTTERWORTH BROS., LTD., 


MANCHESTER. 


JOHN HETHERINGTON & SONS, 


Engineers, Machine Tool Makers, Ltd. 
ANCOATS WORKS, MANCHESTER. 
HORIZONTAL TURNING & BORING MILLS 
To swing 4, 5, 6, 7, 8, 9, 10, 12, 14, 16, 18, 20, 

24, 28, and 82ft. diameters. Q277a 
Each with two tool rams. Feeds positive, continuous 











and independent. Controlled from each side of machine. 
Teleg.—HrtH, MANCHESTER. Nat. Tel.—8065 Central. 
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14 Tons to 1: Tons. 
10 sizes. 


Petrol or Paraffin. Start at | 
once. No water or coal cart. | 
ing. Reliable. An 8-ton size 
runs on two-thirds gallon 
paraffin per hour. 


The “ALBION ” 
(Glasgow) 
ENGINES, 


used for all rollers from 4 
to 8 tons in weight. 


| i Motor Road Roller S ieee) | 


Adopted by the British Government, tic 
India Office, the Crown Agents for | 
Colonies, the German, Austrian, Russi;),, 
Norwegian, Swedish, Turkish, and Mo, 
tenegrin Governments, the Governi: 
Bodies of City of Westminster, Willesda: 
Hornsey, Hull, West Bromwich, Sou 
port, Llandudno, Croydon, Beverl 
Barrow-in-Furness, Jarrow, West Lan 
shire R.D.C., &c. 





Write for particulars. 
Invented, Introduced, and Manufactured by = : Qs27 


BARFORD & PERKINS, LTD. "20" 


WALKER BROS. (wigan), LD. 


ESTABLISHED 1866, 
ara) Wilt. === Telegrams: ‘‘PAGEFIELD, WIGAN.” Telephone: No. 14. 
4 Ait MUL abaoe! Codes: A BO, 4th and 5th; Lieber’s. Moreing and Neill Mining Code. 
Al, Western Union ; Universal Mining. 


AIR COMPRESSING ENGINES 


With Walwes to Recent Patents, 1909. 


FOR HIGH EFFICIENCY WITH INCREASED PISTON SPEED NOW 
AT WORK OR ON ORDER INDICATING OVER 


50,000 H.P. 


RAISING OUR TOTAL OUTPUT DURING THE PAST 40 YEARS 
TO OVER 


400,000 I.H.P. 


IMPROVED UNLOADING DEVICE FOR POWER DRIVEN PLANTS. 























Horizontal Compound Corliss Steam Two-Stage Air Compressing 
Engines with Air Valves to Walker’s Latest Patents. 


WINDING, HAULING, AND GENERAL MINING 
PLANT. 


WILDE & PETRIE’S PATENT OVERWIND 
AND OVERSPEED DEVICE. 


POSITIVE ACTION. NO CENTRIFUGAL GOVERNOR. 


MONE VENTILATING FANS 


Of the Walker “INDESTRUCTIBLE” Type, 
AT WORK ON OR ORDER HAVE AN EXHAUSTING CAPACITY 
IN THE AGGREGATE OF OVER 


75,000,000 cusic FEET PER MINUTE. 











Drawing Instruments HIGH EFFICIENCY and LONG ENDURANCE, Four-Cylinder Triple-Expansion Engines with Corliss Valve Gear’ 
OF THE HIGHEST CLASS. PAGEFIELD IRONWORKS, WIGAN. OO ny 








WATER SUPPLIES 


row ARTESIAN WELLS 


For City Offices, Hotels, Laundries, 
Gentlemen’s Private Houses and Estates, 
Tanneries, Nurseries, Breweries, &c. &c. 


Makers or WELL BORING TOOLS & TUBES. 


For Testing Ground, Prospecting for 
Minerals, Trial Holes from 30ft. to 1000ft. 


EXPORT TRADE TO ALL PARTS OF THE WORLD. 


DEEP WELL PUMPS. 


Complete Boring Plants & Pumping Plants Let on Hire 
CONTRACTORS’ & DIAPHRAGM PUMP MAKERS. 





Write for Catalogues :— $23 


PHOTO. OF OVERFLOWING ARTESIAN WELL, R RICH AR DS & C Upper Ground St., 
6sin. Diameter, 200ft. Deep, flowing at 12,000 Gallons per Hour. 8 5 LONDON, S.E. 
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‘CHARLES McNEIL 
Hydraulic Stampings “and Forgings. 


| On Admiralty and War Office Lists. 
Telegrams: McNEIL, GLaseow. 
Code : 5th Edition A BC ; Engineering C ‘ode, 2nd Edition 
Kinning Park Ironworks, 270, West Scotland 
Street, GLASGOW. 
— i —EEE 


CIOCOMOTIVEWORKS )} | Pete 


>») — FOUNDRY LIMITED MAKER 
OINMINGPARK IRONWORKS 


NEWTONLEWILIOWS, LANCASHIRE [aml 


MeNeil’s Weldless Wrought Steel Stand 
Pipes are very superior to those which are either cast 
or welded. Bottom Flanges for single or double rivet- 
ting, and curved to suit diameter of boiler. Safe, 
strong, durable, and light. J351 


WATER 
SUPPLIES 


FROM 


ARTESIAN TUBE WELLS. 


Improved Patent Air Lift 
Pumping Plant. 


Le Grand & Sutcliff 


Artesian Well and Waterworks Engineers, 
125, Bunhill Row, LONDON, E.C. 
























































Engineers and Waterworks Contractors, 


Lant Street, LONDON, S.E. || 4aQanCel ey \Rieacs 
CONTRACTORS FOR L F iz BD) S 


AND COMPLETE WATER- 
B O R E H O LES WORKS INSTALLATIONS. || CONVEVING PLANTS, BUNKERS & 


LIDGERWOOD 








MANUFACTURERS OF 


HOISTING ENGINES 
BORING PLANTS a conning Machinery 


LIDGERWOOD MANFG. CO., 


For Water, Coal and Minerals. 
Caxton House, Westminster, London, S.W. 


PUMPING PLANTS. | VALVES 


DEEP WELL PUMPS ] ALL CAPACITIES. MNBLUICE & REDUCING VALVES. 
AIR-LIFT PUMPS | ALL LIFTS. ALEX. TURNBULL & CO. ,Ld., Bishopbriggs. 
DIRECT-ACTING STEAM PUMPS oo 


TEST PUMPING PLANTS FOR SALE OR HIRE 
up to 2,000,000 Gallons per day, S3OOft. Lift. HANDLE MAKERS. 
CONTRACTORS TO HIS MAJESTY’S GOVERNMENT. D480 BURLEYs. 0 


Telegrams : PYRULA, LONDON. Telephone : 3130 CITY (2 lines). HORNBY SURLEY8.SON Lio. 


HALL'S PUMPS 


J. P. HALL & SONS, Ld. 


PETERBOROUGH. 


CRANES 
Derrick and Overhead Travelling Cranes. 


Worked by Hand, Power, & Electric. 


JOHN SMITH (Keighley), LTD. 


See last week’s advertisement, page 54. Q628 


STEVENSONS, 
PRESTON. 


IRON AND STEEL 
CASTING LADLES. 
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4 SA BPA _KLEINS DOUBLE VALVE 
6 St / ie FREE FALL STEAM TRAP 
Sooo 


3 ie =/4//. aE OVER 250.0v0 SOLD 


cai detent worm x PIE NEN CN 
= Engineers, SHEFFIELD, ENGLAND. 
BIRMINGHAM. GAS ENGINES. 




















AMBROSE SHARDLOW & CO., 
’ 
See our illustrated advertisement last week 7 


WRITE FOR LIST No. 2. ak pear 
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DOUGLAS, 












Engineers, 
BIRSTALL, near LEEDS. 


Makers of 


up to 20ft. A } 
tre Quality ° sMcr'the” 


highest, and our facilities for 


Quick Despatch 


are unsurpassed. 
PRICE LISTS & DISCOUNTS 
ON APPLICATION. 

On Lists of Admiralty, War Office, 
India — Ly Crown Agents for 
he Colonies. 
eh ‘PULLEYS, BIRSTALL. 

Code, 5th Edition. 
2265 "Saou: 135 BATLEY 





LAWSON & Co., 


WROUGHT IRON BELT} 
PULLEY. 


CONSTRUCTIONAL STEEL WORK] 


Steelwork for For FACTORIES, WORKSHOPs, 

Engineering RAILWAY SHEDS, STOREs, 

agora 2 = STATION BUILDINGS, 
FOUNDRIES, &c. 











av . 
\' 
\\ 


\\ 


Estimates and 
Designs free on 
receipt of particulars, 


MOTOR GARAGE 
ROOFS A 
SPECIALITY. 


* Constructional 
> Ironwork of all 
| kinds. 


Footbridges, 
Emergency 
Staircases, 

- Balconies, Joists, 

&e. 


REN’ 
RO 


\ \\\ 
<a 








“Ae 


D456 
Catalogues Free. 


Norwich 














BOULTON & PAUL, Ld., “aneincers” 

















CARRUTHERS’ PUMPS 
CONDENSERS. 


ALL TYPES, 














ELECTRIC, STEAM, & HAND 


CRANES 


OF ALL TYPES. 








ISLES LIMITED, 


STANNINGLEY, LEEDS. 


London Office: 
E. C. Amos, M.I. Mech. E., 
22, Martin’s Lane, 
Cannon Street, E.C. 


Telegrams: ‘‘ Isles, Stanningley.’ 
Telephone: 45 Stanningley. 


X1756 Code: A BC, 5th Ed. 


Chilled Iron Wagon 


AND 


Hutch Wheels. 


For COLLIERIES, MINES, QUARRIES, 
&c. 











Supplied oose or fitted on axles. 


Chief Advantages—Easy Running and 
Great Durability. 
CATALOGUES AND PRICES ON DEMAND. 


MILLER & CO., Ltd., 


London Road Foundry, EDINBURGH. 


BUPPALA INJECTOR TRIP METALLIC PACKING 


FOR 
HOT WATER Illustrated Catalogue 


with prices and full . 
























particulars of both / 
classes of Injector 7 
and Metallic Packing 7 


on application. 








GREEN & BOULDING, LTD. 


Telephone—12455 CENTRAL. 


SucTION 
Telegrams—‘‘ TRMPERATURR.” 


Engineers, 


~ STANDARD 
SIZES. 





X1610 


J. Hi. CARRUTHERS & C0., LD., POLMADIE, GLASCOW. 























“NATIONAL” 
FUSIBLE PLUGS 


THE MOST 
RELIABLE LOW-WATER SAFEGUARD ON 
THE MARKET. 
SPECIAL PLUGS 


CONSTRUCTED FOR 
HIGH PRESSURES. 


illustrated List Post Free. 


NATIONAL BOILER AND GENERAL INSURANCE CO., LD. 


St. Mary’s Parsonage, MANCHESTER. 





All Plugs made to 
STANDARD SIZES: 


lin., tjin., Iin., Qin. Gas 
Thread. 





28. NEW BRIDGE STREET, LONDON, E.C. 


B2096 


London Office: 60, QUEEN VICTORIA ‘STREET, E.C Ks42 








il 
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THE ADVANTAGES OF USING 


“HALDEN CALCULEX.” 



































“KEITH-BLACKMAN ” 
HIGH-PRESSURE BLOWERS, 
You may have your slide rule always with you, and without any noes 
inconvenience, because it is made to fit in the waistcoat pocket, 
being about the size of an ordinary watch. The Calculex FORGE BLOWING, 





combines the advantages of the slide rule with those of the 
pocket calculator. It isonly one-fourth of an inch in thickness. CUPOLA BLOWING, 
Most calculations are made with one setting, and because of 

the instrument’s circular form the reading is continuous. More- FURNACE BLAST. 
over, you have with you a complete little manual of formule 
and data of 96 pages ready for instant reference. For these COMPACT AND EFFICIENT. 
reasons the Calculex should be the constant companion of 
every engins@. Complete in leather case it costs only 12/6. 











penne oe tee & eee 
e 0., 9 MANCHESTER. 27, Farringdon Avenue, LONDON. 


E LONDON. NEWCASTLE-ON-TYNE. BIRMINGHAM. GLASGOW. LEEDS. Q522 And at MANCHESTER, LEEDS, BIRMINGHAM, GLASGOW, &c. D416 






































MINING TRACTION ENGINES 


EXPLOSIVES for all Haulage Purposes. 


=== BEST QUALITY ONLY. = 


DYNAMITE. 
GELIGNITE. 
GELATINE DYNAMITE. ae Ee. 
BLASTING GELATINE %,<@ 
CHEDDITE. GUNPOWDER. 


(Does not Freeze or Exude.) (Of Every Description.) 





Specially suited for driving fixed 
machinery—or transporting pro- 
duce ot any kind. Fitted with 


Curtis's & Harvey's Electric Detonators 
and Fuses are confidently recommended. 


new type of geared feed pump, 
Head Office: . . : . 
particulars of which are given in 


CURTIS'S & HARVEY, 


ROS ea 
CANNON STREET HOUSE, LONDON, E.C. 


Telegrams: CURTISS, LONDON. Cablegrams: CURHAR, LONDON. 


Telephone : 681 London Wall. Codes: A BC, A1, and Western Union. CLAYTON & SH UTTLEWO RTH, [ *0. 


Agencies in all parts of the United Kingdom, Australasia, Canada, 
India, South Africa, South America, China, Japan, &c. &c. 111, Stamp End, LINCOLN, England. pus 
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SS, 


A. BORSIG,y testes « sonannesoure, 5.0 


Works: TEGEL BERLIN. 


CENTRIFUGAL PUMPS 


up to any size and lift. 


SOLE BRITISH REPRESENTATIVE— 


E. C. AMOS, M.I. Mech. E., Consulting Engineer, 22, Martin’s Lane, 


Cannon Street, LONDON, E.C. 


D569 














OIL ENGINES. 
SPIRIT ENGINES. 


PORTABLE ENGINES. 


LAUNCH ENGINES. 


HIGHEST AWARDS. 





APPLICATION. 


(2 words). 


~~. 


ESTABLISHED 1897. 


CATALOGUE UPON 


Telephone: No. 68 DENTON (2 lines). 
Telegrams: BATES, DENTON-LANC 




















RISTOLS RECORDING INSTRUMENTS 
are the product of a Works i in which each of three separate 


epartments~ ‘Pressure ‘Temperature and Glectricit)- 

has concentrated its efforts for over 2O years, bringin 
these Recorders pane an ever higher level of Quality of Design &5 
workmanship.» “she com ined advantag e of Protessor— 
Bristol's 50, patents & the unique experienc gained in the 
manufacture F SOOOO, Recorders means that you receive the 
best value for mone a full I] uarantee. 

E these 


bg @, Lists desert "Reconvtors’ We mnvite ? your enquiries. 


|. &-C. J. PHILLIPS, LTD. 23.Collese Hill. Cannon St. 
| LONDON.E.C. 
































GRESHAWMW’S PATENT lithiasis 


INJECTORS 


GRESHAM &™ CRAVEN, LTD., MANCHESTER. 


W1787 


London‘ Office: 110, Cannon Street:.'! E.C. 


Largest 
and 
Oldest 
Makers of 
Injectors 
in the 
Kingdom. 


Every 
Class of 
Injector 

Made. 
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SIEMENS OPEN HEARTH PROCESS ONLY. 


BARS, ANGLES, CHANNELS, ZEDS, &c. 
ALSO REELED AND DOUBLE REELED BARS FOR SHAFTING AND STAYS. 


= STEEL PLATES 


HIGH TENSILE STEEL, as supplied to Admiralty, Board of Trade, Lloyds & British pice cat mat 
NICKEL STEEL as supplied to British and Foreign Admiralties. 


Poses. sree. anon works SPEGIALITY BOILER PLATES. 


BOILER BRAND. MOTHERWELL. 





SHIP & BRIDGE BRAND. 
HIGH TENSILE. 






SHIP & BRIDGE BRAND. 











ESTABLISHED 1852. 


Telegrams: “BELLISS, BIRMINGHAM.” BELLISS AND MORCOM LIMITED, | London Office 8, VICTORIA ST., S.W. 
BIRMINGHAM. 


‘BELLISS SELF-LUBRICATING ENGINES 


CONDENSING PLANTS, 
AIR COMPRESSORS, 


STEAM TURBINES, &. 


ELECTRIC POWER, LICHTING, MILL DRIVING, 
AND OTHER PURPOSES. 


Over 5000 Engines built, representing more than 1,000,000 B.H.P. 


D330 








RECIPROCATOR AND EXHAUST STEAM TURBINE COMBINATION 
AT DARLINGTON CORPORATION ELECTRICITY WORKS. 

















LONDON, E.cC. 


BOLLING e LOWE, 22. 


2 Formerly Wm. Bird & Co. Telegrams: BIRD, LONDON. 
En gi neers and Mer ch an ts ( Established 1827. Codes Used ABC, Ai, and Engineering Telegraph. 
Contractors to the Admiralty, War Office, Crown Agents for the Colonies, &c. Agents for Foreign Governments 


PLANS AND ESTIMATES '* ©*S2.cistion of 
A b Ga TOOLS, RAILWAY & TRAMWAY MATERIALS, PORTABLE RAILWAY, MINING & CONTRACTORS’ PLANT. 





Re ee es ot al 


Stocks of New and Slightly Defectiwe Rails. U1891 











THE LATHE CENTRE. 





JOHN LANG & SONS, 


JOHNSTONE, near GLASGOW. ‘i 
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“ANDERSTON” 7 
VERTICAL GAS ENGINES 


IN SIZES FROM 20-500 B.H.P. 


EXTREME REGULARITY 


For the Parallel Running of 
Alternators and Textile Machinery. 


THE ANDERSTON FOUNDRY CO., 


G LASG OW inom. sM181 























205-220 B.H.P. ENGINE 


A Spool of “PALMETTO” Twist 66 99 = From jin. up “PALMETTO” 
is the HANDIEST THING in the ; is plaited both Round and 
engine room. It STOPS LEAKY aa Y Square for the stuffing boxes of 


VALVES INSTANTLY. nes. tener ithe stuffi 
PACKING sisi 





















s NOT like OTHER packings, BECAUSE it LASTS SO LONG in service. 
True economy in packing depends on how LONG it lasts under working conditions, 
not its first cost. 

A FREE WORKING SAMPLE WILL PROVE THIS TO YOU. — Send for it. 


GREENE, TWEED & CO., 


Sole Manufacturers, D568 
Queen Anne’s Chambers, Tothill Street, Westminster, London, S.W. 


oy 











** BON -ACCORD” 


CENTRIFUGAL PUMPS 


Marine and Land Types for all Duties. 


MARINE' SALVAGE 
PUMPING ENGINE. 






COUPLED DIRECT TO OIL ENGINES. 


COMPLETE SALVAGE PLANTS. 7 


DRYSDALE & CO., Ltd., Yoker, GLASGOW. 


fol 0] -Yo) Wy Vee a oy i 








RAILWAY IRON WORKS, 
MAKERS OF OSBORN’S PATENT SPARK ARRESTER. WEST GORTON, MANCHESTER. STANDARD SIZES wn Srocx on Progress. 











Established i860. 


HUDSWELL, CLARKE & CO. 


RAILWAY FOUNDRY, LEEDS. ae eran 


LOCOMOTIVE 
ENGINES 


FOR MAIN OR BRANCH RAILWAYS, 


Contractors, Ironworks, Collieries, &c. 


All Sizes and to suit any Gauge of Railway. 
Prices, Photographs & full Specifications on application. 





Telegrams—Loco, Leeds. Telephone—National 3540. 
Codes—A 1, Lieber’s, ABO (4th and 5th Editions), F354 
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PETTER OIL ENGINES 


FOR CRUDE OR REFINED OILS. 



















Fs a = a 4 : es 
STATIONARY. PORTABLE. VERTICAL. TRACTION. 


OYER 6000 ENGINES IN CONSTANT USE. 
LONDON SHOWROOM - 63, Queen Victoria St: zet, E.C. 





























| PEL. LIMITED, YEOVIL | BRISTOL m - 140, Victoria Street. Divs 








— 
—_— 





-W FOUR CRANK 
Sp _ ‘TRIPLE-EXPANSION TYPE. 
| SP ASHWORTH & PARKER, «x 
{ . 7 TELEGRAMS—KINETIC, BURY. Bu RY, |_ANCASH | RE. 


350 Kilowatt Size. _ TELEPHONE—No. 185 BURY. 























rr 
i i) 
’ 

4 . 


, | 





[NOLO Moma Ws)S 


Telephone: 93 High Wycombe. HIGH WYCOMBE. Telegrams: BROOM, HIGH WYCOMBE. 


AIR COMPRESSORS, tio vctromven: 








FOR ALL PURPOSES. FROM 600 CUBIC FEET. 
ALSO VACUUM PUMPS. 
, Low Piston Speeds. High Carbon Steel Ground Shaft. Interchangeable Parts. 
| Ring Oil Bearings. Case Hardened Gudgeon Pin. Highest Overall Efficiency. 
4 Nickel Steel Valves. Grcund Piston and Rings. 
c Used where absolute reliability is tial for conti ru ing 





ALSO MANUFACTURERS OF 


HYATT ROLLER BEARINGS. MICHELL THRUST BEARINGS. 
D582 MOTOR WAGONS. WOODWORKING MACHINERY. 











THE McKENZIE, HOLLAND, & WESTINGHOUSE 
POWER SIGNAL CO., LTD. 


POWER SIGNALLING 


Address : 


Electric Pneumatic 58, Victoria Street, London, S.W. sian 


Tunnel Signal. Tunnel Signal. 
Telegrams: “ Powersig, London.” Spl 872 Telephone: 4760 Victoria (2 lines). 
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EFFICIENT & RELIABLE 





If Efficiency and Reliability is a subject that interests you, communicate with the 


OLDEST & LARGEST MAKERS. 










DAVID BROWN & SONS, 


Lockwood, HUDDERSFLD. 





Contractors to H.M. Government. 









South African Representatives : 
BELLAMY & LAMBIE, 
P.O. Box 453, 
Conso'id ut «d B tildings, 
JOHANNESBURG. 
* 





Cable: | 
GEARING, HUDD. 
Codes: ABC (5th Ed.), 

Lieber's. | 


Telephone: 1080, | & 2. 


—————<—$—$— 
—=— 





DRUMMOND BROS., Ltd. 


New Type Universal Machine. 


FOR DOCKYARD, 
REPAIR DEPOT, 
RAILROAD, 
STEAMSHIP AND 
COMMERCIAL MOTOR 

YARD WORK. 

































For full information concerning this machine, 

and also 3tin., 4in., 5in., Gin., 7}in., and 

Yin. Lathes, Radial Drills, Grinders, &c., 
write to 


DRUMMOND BROS., Ltd., 


RHIDE HILL, GUILDFORD. SURREY. 






Q567 




































ONE, TWO & THREE STAGE. 
ANY DRIVE. ANY DUTY. 






Telegrams: 
** Reavell, Ipswich.” 
Telephone Nos.: 
324 & 325 Ipswich 


pressure 1200 Ibs. 


NOTE CLAIMS_-HIGH EFFICIENCY. 
MINIMUM POWER. 
QUIET RUNNING. 
COMPACTNESS. 


Write for Catalogue Cll to—- 


‘*4,°? RANELAGH WORKS, 


Department 





Belt-driven three-stage Air Compressor, working — 


REAVELL & CO., LTD., 


IPSWICH, | AIR & WATER COOLERS, HAULAGE GEARS, WAGONS, &c. &c. 


AIR COMPRESSORS. HEENAN & FROUDE, 





Limited, 


- Newton Heath Ironworks & 4, Chapel Walks, 


MANCHESTER. 











= TELEGRAMS 
| TELEGRAMS: spi nese tie ; ““HEENAN, 
| “ SPHERICAL, : al oe MAN- 
| NEWTON — pe CHESTER.” 
a = TELEPHONE : 
| TELEPHONE : Nos. 964 and 
Nos. 6260 and 966. 
| 966a. 
| BRIDGES. ee 
- DESTRUC- 
ROOFS. TORS. 
PIERS. SUPER- 
ne HEATERS. 
JETTIES. ae 
PIT DYNAMO- 
| ‘HEAD METERS. 
_ FRAMES. a 
| GIRDERS. — 
&e. &e. &e. &e. 
12 Tons Wagon Tippler, with Through Way for Locomotive. 
TELEGRAMS TELEPHONE : 


HEENAN, WORCESTER. ALSO AT No. 21 WORCESTER. 


Worcester Engineering Works, 


WORCESTER. 


London Office - - £56, Victoria Street, Westminster, S.W. 
|'COLLIERY & MINING PLANT, ELEVATORS & CONVEYORS, 


X1758 


X1917 












a 
: 
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RUBERY, OWEN & CO. 


DARLASTON, SOUTH STAFFORDSHIRE. 


















6500 GALLONS PER HOUR FILTER. 
5000 GALLONS PER HOUR SOFTENER. 





WATER PURIFICATION PLANTS. 
BACTERIAL TREATMENT FOR TOWN SUPPLIES. 





PLEASE SEND US YOUR ENQUIRIES. D316 
















FILTRATION & SOFTENING for INDUSTRIAL PURPOSES. 








Are ») you 


satisfied 


that the Cost of your Steam 
Production is reduced to a 
minimum, and that you are 
getting the maximum value 
out of the fuel. If not, you 
should instal a 


INDUCE 
DRAFT FAN 


Some of our Clients are saving 
large sums every year due to 
the reduction of the Coal Bill, 
and the economies effected 
have often paid for the plant 
in a few months. 












































DAVIDSON 4 Co. Lta. 


Sirocco Eng. Works, 


BELFAST. 

































4 


WAREHOUSE 
CRANES 


ELECTRICALLY OPERATED. 











HOLT & WILLETTS 


CRADLEY HEATH. 











Turin, 1911. 


THE NEW 


MECHANICAL 
WOODWORKER 


THE Machine with a 
quan 

WORLD-WIDE 
REPUTATION 


AND OF 


UNIWERSAL 
APPLICATION. 


Awarded the GRAND PRIX, Buenos Aires, 1910. 





THE COST OF 
PATTERNS, 
CORE BOXES, 
and 
GENERAL WOODWORKING 
OPERATIONS AMAZINGLY 
REDUCED BY ITS USE. 











All T , 
PATENT HORIZONTAL BELT SANDERS. tana 
Various Combinations. Ball Bearings, ‘ 


Absolute Rigidity. 





PAT!NT GENERAL JOINER, 
The Latest and Best, for 
Special or Repetition Work. 


PATENT COMBINED DISC, 
BOBBIN & CIRCULAR SANDER 
Numerous Features. 


BAND SAWS (Various Sizes and Types). T98 





Specialize in High-grade Labour- 


WADKIN & GO,, xine machines and Sundries 











LEICESTER, England. for all Woodworking Operations. 
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POWER TRANSMISSION 


Lt t 





ABIG TRADE with SMALL PROFITS 


is the policy on which we work, because it benefits 

us; but, what is more important, it benefits YOU. 

Compare the following prices with what the 
articles are now costing vou :— ne 

Diameter .. .. .. ..| lin. | 1sin | 2in. | 2sin. | Sin. 





Bright turned Steel 

shafting. . r ft.) 53d. Sid. | 1/04 | 1/63 | 2/2 
No. 3 Plummer Block,| | 

brasses top and bot- | 

tom .. .. .. each] 10d. | 1/94 | 3/24 | 5/84 | 9/037 
No. 7 bright turned ne) 7 

Flange Couplings ..| 2/75 | 3/63 | 5/33 | 7/7 | 10/13 
No. 38 Self-oiling Plum-| | 

mer Blocks ‘ each) 1/3 | 2/0 | 7/8 | S/6R | 13/65 
Send for our new illustrated ‘‘B” Dept. Catalogue, 
containing sizes and particulars of ALL our Trans- 
mission Appliances. 


JARDINE, ercex* NOTTINGHAM 


Telegraphic Address : “‘ JARDINE, NOTTINGHAM.” 
Telephone Nos, 3295 & 3296. L1344 


BRICK MACHINERY 


For all kinds of Clay. Any Capacity. 
More Efficient and Stronger than any other make. 


BENNETT&SAYER, 


Enmndinmneers. DERBY. 55 


MACHINE TOOLS. 


(. W. Burton, Griffiths 2 


LONDON, MANCHESTER, GLASGOW. 


See Advt. in last and next week’s issues. U1900 


FAN Ss 


FOR 


INDUCED DRAUGHT, 
DUST EXHAUSTING, &c. 























Ss. RUSSELL & SONS, 
Bath Lane, LEICESTER. D516 


Heating & Ventilating 
DUST EXHAUSTING, DRYING, &c., 
EXPERTS. KEEN PRICES. 


W. E. BROWNING & CO. 


Cowley Works, Leytonstone, E. p33 

















STURTEVANT 


See Last Week's Ask fof 

AA . } _ 

Acvertisemen atalogu 
vr, “ES 


LTp! 
iL aonen, | 


STURTEVANT ENG CO 
147 QuEEN Victoria ST, Lc 





O};lo}so OLO LO 





Sote Proprierors & PATENTERS: Y915 


F, J. TREWENT & PROCTOR, Ld., 


Naval Architects and Consulting Engineers, 
43, Billiter Buildings, Billiter St., LONDON, E.O. 
Telegrams: Trewent. London. ’Phone: 121 Avenue, 








RUSTON, PROCTOR & CO., Lro., LINCOLN, = 


And at 46, Queen Victoria St., London, E.C. 


SUCTION 
GAS 
PLANTS 


Producers made suitable for 
Sawdust and Wood Refuse, 
Lignite, Peat, Anthracite, 
Charcoal and Coke. 








TURIN INTERNATIONAL EXHIBITION, 1911. 


SPECIAL AWARD—DIPLOMA OF MERIT, THREE GRANDS 
PRIX, and ONE GOLD MEDAL. 















































Automatic ring lubrication to 
main and camshaft bearings. 
Forced lubrication to cylinder. 
Oil trough all round bedplate. 
Special enclosed type of magneto: 
high compression. Little atten- 
tion required. Silent working. 











ECONOMICAL, SIMPLE 


and EFFECTIVE. 
01271 















J. ARCHDALE 


& CO., LTD., 
Ledsam St., BIRMINGHAM. 





Although we build some other types we make a 
Speciality of. HIGH-SPEED 


DRILLING 
MACHINES 


Both VERTICAL & RADIALS, of which we construct 
OVER 40 VARIETIES from 24ft. to 8ft. radius. 


Photo. 1294 illustrates a new pattern with 4ft. radius of 
spindle, power lift to arm, ball and anti-friction bear- 
ings on column, eighteen spindle speeds, four gear- 
driven feeds, improved compensated balance to spindle, 
winging box table and many other improvements. 





Our other SPECIALITIES are— 
HIGH-SPEED ENGINE LATHES up to 16in. centres. 
” CAPSTAN LATHES up to Qin. centres. 
” MILLING MACHINES. 





Telegraphic Address, Archdale, Birmingham. 
Telephone No. 3558 Central. X1128 











IL CLUTCH 





Phcenix Works, 


JOHNSTONE, SCOTLAND. 


Manufacturers of 


COIL FRICTION 
CLUTCHES 


for all purposes, powers’ and 
speeds, including 


Hauling, Winding, 
Stamping, Pumping, 

Grinders, 
Compressors, Exhausters, 


ROLLING MILL 
REVERSING GEARS, 


Gas Engines, 
Electric Motors, 
Motor Cars, 


MARINE REVERSING 
CEARS, “” 





ROLLING MILL REVERSING GEAR. Electrically Driven Motor 600 H.P. Fly Wheels, 
65 Tons, running 68 r.p.m. Energy at moment of Rolling about 4000 H.P. Mill 
reversed within 3 seconds, 
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Extensively: 









.used for Supplying 


HOT AIR 


for Laundries, Turkish Baths, Drying 
Cloth, Yarn, Cops, Wheat, &c. 





ROW’S 
PATENT 












Y1034 


ROYLES 








Manufacturers of ROYLE’S PATENT REDUCING and 
SAFETY VALVES, SYPHONIA STEAM TRAPS, &c. 
LIMITED, 


IRLAM 








MANCHESTER : 





AIR HEATERS 


Suitable for the Highest Steam Pressures. 


VERY COMPACT. DUTIES GUARANTEED. 
NO LEAKY JOINTS. 


Fitted with Row’s Patent Indented Steel Tubes. 






























FOR—— 


Drawine Orrice 
EQuipMENT 


SEND YOUR ENQUIRIES DIRECT 
TO THE MANUFACTURER. 































B. J. Hall and Co., 


LiMiTED, 


Drawing Office Stationers, 






Head Office : G25 
Chalfont House, 
Great Peter Street, Westminster, 
London, S.W. 


























RAPID” CUPOLAS, 


ROOTS’ BLOWERS, 


HOISTS, “RAPID” CUPOLAS, 
FOUNDRY PLANT. 
PLATFORMS, CENTRIFUGAL PUMPS, 
LADLES, AND FANS. 
JIB CRANES, HIGH SPEED ENGINES 
SMITHS’ HEARTHS, FORO PECIALITY. 


STEAM HAMMERS AND 





Y1023 


London Office: 





STAMPS. 


THE BRADFORD’ PATENT 


CATALOGUES on APPLICATION. 














STEAM HAMMERS, 
FORGE PLANT, 
RooTs’ BLOWERS, 


BoiLer FEED Pump. 





THWAITES BROS. 


BRADFORD. 


i” 


98, LEADENHALL STREET, E.C. 














“KULITE” (ecco) GORK SHEETS AND SECTIONS. 


English Manufacture. 





FOR COLD STORES, REFR 


In Slabs and 
Bricks for 
Walls and 
Floors, 


Girders, &c. 


IGERATION CHAMBERS, &c. 


In Sections 
for Brine, 
Ammonia and 
T.ow Temper- 
ature Pipes. 





*ACHILLES” (Regd.) ASBESTOS MANUFACTURES. 


Asbestos Yarn, Cordage and Cloth, Rope Yarn Packing, Rolled Cloth Packing, 
Biock Packing (Plain and Metallic). Multiple Core Packing, Asbestos and India- 
rubber Woven Sheeting, Tape and Washers (with and without Wire Gauze Insertion), 
Fireproof Sheets, Non-conducting Composition, Sectional Pipe and Rope Lagging. 


"""T® HOBDELL, WAY & CO., LTD., 


ST. JOHN’S HOUSE, 124-12 





“DURITE” ereco, 


There are other Jointings ‘something like.’ 


WITHSTANDS THE 
OILS, CHEMICALS, & 












The Best 


| Material 


Joints. 


is NO Jointing 








like it. Ye00 


WHY NOT SEND FOR A SAMPLE? 





7, MINORIES. LONDON, E. 





on wire “ HOBNAILS, LONDON.” 





‘EATONIA’ CASTINGS 


We Supply Bearings to any pattern, 
which outwear all others and do not 
heat up. 


HOMOGENEOUS CASTINGS. 
NON - FERROUS METALS EXHIBITION, 
dune 15th to 28th. 


YORKSHIRE ENGINEERING SUPPLIES, LTD., 


HUNSLET ROAD, LEEDS. G39 


““BEATALL” AIR COMPRESSORS 


Stock Delivery. 
Illustrated Advt. last and next week. 


ARNOLD GOODWIN & SON, Ltd., 
10, Southwark, LONDON. G7 




























BEST 
FOR ANGANESITE 
STEAM (eS coe 
JOINTS, “Ses 


JOHN HUDSON & CO.’s Successors, 
8ib, Mansell Street, LONDON, E. Z127 


Established 1859. 


THE VULCAN 
BOILER & GENERAL INSURANCE CO., Ld. 


Head Office: 67 & 69, KING ST., MANCHESTER. 











See large Advt., page 38, issue of June 21st. G24 
eu 


meINtosH’s LAMINATED 
LEATHER BELTING 


Sewing Machine Leather Banding. 


ALL SIZES HYDRAULIC LEATHERS. 


PETER McINTOSH & SONS 


129P, Stockwell Street, GLASGOW. 
Estab. 1821. 8M163 Teleg. Macintosh, Glasgow 


OXV-ACETYLENE 


WELDING & CUTTING ~ METALS. 


The “INCANTO” 


LOW-PRESSURE SYSTEM 
AS USED BY 
The Admiralty, War. Office, L.C.C. 


and All Important Engineers. 








COMPLETE OUTFITS SUPPLIED 
OR WORK UNDERTAKEN. 


THORN & HODDLE ACETYLENE C0. 


151, VICTORIA ST., WESTMINSTER. ‘‘® 


ESTABLISHED 1896 FIRST EVER SINCE 
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Why Have Two Machines 


when one will do ail your work? 

Install a Double Head Machine fitted with Heap’s 
Patent Screwing Heads, and you are assured of com- 
plete satisfaction. 


___ June 28, 1912 




















Increased output, perfect threads, true to pitch and 
uniform in diameter. 


There are no springs in the head to weaken or break. 





Send for full particulars. 


sainiuaiindaae iidanee JOSHUA HEAP & CO., LTD., 


ASHTON-UNDER-LYNE, ENGLAND. Q663 














B. & S. MASSEY, L‘” mancuester. 
PATENT FRICTION DROP STAMPS. 


Te el —_ 
THE ae 


MOST ECONOMICAL Se See Lees ee Ser ae 

Fi am 2s = wt . 

AND EFFICIENT v1 
POWER-DRIVEN STAMPS. 


y Also Makers or 


STEAM STAMPS WITH PATENT 
EXPANSION VALVE GEAR. 


STEAM HAMMERS. 
PATENT PNEUMATIC POWER 





POSSESS A HAMMERS. 
REMARKABLY SENSITIVE BAND SAWS FOR METALS. 
CONTROL. Gc. &e. 
LONDON OFFICE—St. Stephen’s House, Westminster, S.W. GLASGOW OFFICE—74, York, Street BELFAST OFFICE—93, Ann Street 
CARDIFF OFFICE—Princes Chambers. PARIS OFFICE for France and Belgium—COPE and SIMON, 13, Rue Perdonnet, Paris. 
GENOA OFFICE for Italy—EMILIO CLAVARINO, 33, Via XX., Settembre. X1875 








STEAM BOILERS 


We have Made 
¢6000,’Steam Boilers. 


In Stock Vertical 
Cross* Tube Type 
up to 14.N.H.P. 





Telephone: 27 NATIONAL. Codes : D132 


HL . COLTMAN & SONS, a. eect. ties tie ain i. 
C. A. PARSONS & CO., seweastison-rvne 


Branch Offices—LONDON, LEEDS, GLASGOW, and CARDIFF. Telegraphic Address—TURBO NEWCASTLE-ON-TYNE. 














MARK. 


High Pressure Steam Turbines. 

Low Pressure Steam Turbines. 

Mixed Pressure Steam Turbines. 

Geared Steam Turbines. 

High Speed Generators tor direct & alternating current. 
Turbo Blowing Engines and Exhausters. 
Pumps and Compressors. wai 











RANDFONTEIN ESTATES GOLD MINING CO., LD., SOUTH AFRICA, 6000 KW. TURBO ALTERNATOR. 
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HORNSBY 


OIL GAS ~ SUCTION 


| 
ENGINES ENGINES -_ GAS PLANTS 





























Up to 400 H.P. Patent | For Anthracite, Coke, Charcoal, 
‘Variable Admission Governing. | and other Fuels. 


For Refined or Refuse 
Oils. 


GRAND PRIX, TURIN INTERNATIONAL EXHIBITION, 1911. 





RICHARD HORNSBY & SONS, LTD., GRANTHAM. 


LONDON: HORNSBY HOUSE, 75b, QUEEN VICTORIA STREET, E.C. GLASGOW: 173, St. Vincent Street. DUBLIN: 24, Lower Ormond Quay. 








MELBOURNE: Bourke Street. SYDNEY: Barrack Street. BRISBANE: Queen Street. 11343 
Highfields Works, 


THOMAS PERRY & SON, LTD., BILSTON, ENGLAND. 


CHILLED AND GRAIN ROLLS 
Steam, Blowing, & PumpingEnyine s 
MACHINE-MADE WHEELS. 
SHEARING MACHINES for Plates, Blooms, &c. 


Castings of every description. 





























ROLLING MILE. MACHINERY. Telegraphic Address: PERRY, BILSTON. 
Atlas Works, Sheffield, and Clydebank, near Glasgow. London Office, 8, The Sanctuary, Westminster, S.W. 


BUILDERS OF PASSENGER & CARGO STEAMERS. 
And Specially of First-class High-speed Ocean Steamers, up to the Largest Size and Power. 


WARSHIPS OF ALL TYPES. 


BATTLESHIPS, CRUISERS, & TORPEDO BOATS, 
AS BUILT FOR THE BRITISH, SPANISH, RUSSIAN, JAPANESE, AND NETHERLAND GOVERNMENTS. 


Manufacturers of ARMOUR PLATES. 


ATLAS SELF-HARD STEEL FOR HIGH- SPEED MACHINES. 














Largest Sizes of Cranks and Straight Shafting, Hydraulic Pressed, Solid or Hollow, Rough Machined or Finished Loiler 
Flue and other Marine Specialities. Railway Material. Steel Castings. Foundry and Forge Pig Iron. F1647 


NORTH EASTERN MARINE ENGINEERING CO., 


ENGINEERS, BOILERMAKERS, & REPAIRERS. LIMITED, 
LICENSEES FOR THE Beentanhinssietcsbuese AND inion OF SCaRNDT ‘SPREE TEES Rabed MARINE BOILERS. 


LONDON OFFICE: 


29, Billiter Street, | NORTHUMBERLAND WORKS, ‘ee 


Coppersmiths 


E.C. WALLSEND-ON-TYNE. | IRON& STEEL FORGINGS 


SS Ea, Sane, Telegraphic Address: NEWS, WALLSEND. 
LIVERPOOL OFFICE : 
529, Tower Bldgs., Ss U N D eS RLAN D WoO RKS ’ ciiaiteoidiaien Cleave & Air 
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(Rough or in Finished State). 
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ons ta PR ate Water Street. SOUTH DOCK, SUNDERLAND. Extractor & Feed Heater. 
. ks ru e ngines. lied d nick 
7 . “gee eS Telegraphic Address: NEWS, SUNDERLAND. aaa ae 
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GRIDLEY PATENT 
AUTOMATIC TURRET LATHE. 


THE GRIDLEY AUTOMATIC TURRET LATHE will handle work fully twice 
as long as is within the capacity of the ordinary Turret Lathe, and turn " out in 


less time. 


The tools are not held inthe turret by the shank, but are fastened to the 
faces of the slides, and by placing two or more tools, one back of the other, 
one operation of the turret 
slide will accomplish the same 
work as would require two or 
three movements on _ other 


machines. 





The GRIDLEY AUTOMATICS 


SINGLE SPINDLE GRIDLEY AUTOMATIC. are more accurate, because 





the tools do not overhang; more efficient, because of their superior accom- 
modation for special tools, their higher speeds, coarser feed and _ greater 





rigidity. 





Gridley Catalogue with full particulars sent on application 


MULTIPLE SPINDLE GRIDLEY AUTOMATIC. 


“"" CRAVEN BROTHERS LTD. 


For Great Britain and Colonies 
ca. 


VAUXHALL WORKS, OSBORNE ST., MANCHESTER. and South Ameri 


MANNING, MAXWELL & MOORE, Sales Agents, New York, Philadelphia, Pittsburg, Cleveland, Chicago, and St. Louis. 
M. KOYEMANN, Charlottenstrasse 121, Dusseldorf, Germany, Holland, Belgium, Switzerland, and Austria-Hungary. Q4ll 

















UNITED ASBESTOS Co., Ltd. 
a 


Formerly Bell’s Asbestos Co., Ld.; United Asbestos Co., Ld.), 


 tenae STREET, LONDON. 


Asbestos and other Packings. Jointing Materials. 
Non-Conducting Coverings, &c. 


Sole Manufacturers of:— 


“Dagger” Packing |§ Salamander Asbestos Joints 
“Eclipse” Packing Victor Metallic Asbestos Joints 
“Gladiator” Packing Asbestos Packed Cocks & Gauges 


THE BEST OF THEIR RESPECTIVE KINDS FOR ALL PRESSURES. 


ENGINEERS’ STORES OF EVERY DESCRIPTION. a 
Contractors to the British Admiralty for 25 Successive Years. 
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BEYER, PEACOCK & Co., Ld. 


— {t Wes estminster, &. w. . Oo rto n Fo u n d ry 4 M A N CG H E ST E R. spe a a GORTON. 























Telephone—No, 5394 Victoria, ESTABLISHED IN 1854. 5640, Gen’] Manager and Sec. s Office. 


LOCOMOTIVE ENGINES. 


ALSO MACHINE TOOLS. 





ARTICULATED LOCOMO. WHEEL and other LATHES. 















TIVES, MILLING MACHINES, DRILLS, 
GARRATT’S PATENT LOCO. PLANERS, SLOTTERS, and 
MOTIVE, other Machine Tools, with or 


without electrical drive. 


EMERY GRINDING MACHINES 
a Speciality. 


CRANE LOCOMOTIVES for 
Lifting and Shunting, 
RACK RAIL LOCOMOTIVES, 


YARD ENGINES and other special All parts of the Engines and 
designs for all purposes and a a Machine Tools are made accu- 
gauges. rately to standard gauges. 





906 WORKMANSHIP AND MATERIAL UP TO THE HIGHEST STANDARD OF EXCELLENCE. 
STEEL FOUNDRY for Casting Wheel Centres and other parts of Locomotives. Also general CASTINGS & FORGINGS. 


THE REES ROTURBO MFG. Go, Lro. 


HYDRAULIC, ELECTRICAL & GENERAL ENGINEERS, WOLYERHAMPTON. 


REES ROTURBO DYNAMOS. MOTORS. 


ROTARY 
PRESSURE CHAMBER ROTARY 
JET GONDENSERS. 


PUMP. 
AIR & VACUUM 


- A Self-Regulating Centrifugal. 
PUMPS. 


PATENTED 
THROUGHOUT THE WORLD. 

CN AGERALTY, WAR, LONDON NORFOLK HOUSE, 
INDIA, and COLONIAL OFFICE LISTS Group ot Movutor-Driven Bilge Pumps. D217 OFFICE: | VICTORIA EMBANKMENT, W.C. 












































PRIESTMANBROS["? 


for Rock, Sand, Gravel, Mud, iccsacchameneeids. 
Clay, Coal, Cake.srop Ore Phesphates.S¢. 3 | nupence PounruevH, LBOON © c 



















MAN CHESTER. 


BORING & TURNING MILLS 


From 20 inches to 23 feet. 
HIGH SPEEDS. POSITIVE FEED WITH 
INSTANTANEOUS CHANGES. 
MOTOR OR CONE DRIVE. 








ALSO BUILD TO ORDER AND STOCK— 


Vertical and Radial Drilling and Tapping Machines. Stud Lathes. 
Milling Machines of all types. 

Bevel Wheel Cutting Machines, including the Robey-Smith and Bilgram. 
Knowles’ Keyseating Machines. Slot Drilling Machines. 
Lathes, Planing, Shaping, and Slotting Machines. 

Side Planing Machines. Brass Finishers’ Lathes. 
Pearn’s Lightning Tappers. Twist Drills, Milling Cutters, &c. &c. 





THE ILLUSTRATION REPRESENTS THE 5ft. MILL 
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DESIGNS, ESTIMATES & 
CATALOGUES ON APPLICATION 











WITH WHICH IS INCORPORATED THE BUSINESS OF 
ARROL’S BRIDGE & ROOF CO., LTD. 


ee wi Sy 





SEPARATE DEPARTMENT Yo, 

‘FOR LIGHT ROOFING, FENCING &c. “Wy 
¥/) 
“04, 
CALCUTTA. Soum 4 
DUBLIN. # Sip, 

See CAPE TOWN. =u “uy, 
=" JOHANNESBURG ** + 





OFFICES :—LONDON: 31, Budge Row, E.C. 





GLASGOW: Clydesdale Ironworks, Possilpark. 








PONTIFEX & 








Removed from Farringdon Works, 
Shoe Lane, London, to 


UNION FOUNDRY, DERBY. 
COPPERSMITHS 
Makers of all kinds of 
Copper Work for Brewers, © 
Distillers, 


Milk Condensing Plants. 


WOOD, Lo. 









U1871 











LONDON OFFICE—175 to 177, SALISBURY HOUSE, E.C. 












PLATES 


SIEMENS-MARTIN OPEN-HEARTH STEEL. 








FOR 


BOILERS, 
SHIPS, 
BRIDGES, 
From iin. to Gin. wick, 
TO ALL SURVEYS. 















SPECIALITY. 


Soft Welding and Flanging Plates for Furnaces 
and other Purposes. 





On Admiralty and Board of Trade Lists. 





Stewarts and Lloyds, ta., 41, Oswald Street, GLASGOW. 








THE WELDLESS STEEL TUBE CO., 


Icknield Port Road, BIRMINGHAM. Lruitep, 








ESTABLISHED 1872. 


ORIGINAL MAKERS. 


TRADE MARK. PATENT WELDLESS STEEL TUBES. 
For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting, Couplings, and 
General Engineering Purposes. E1706a 


WILLIAM BEARDMORE & CO., 


STEEL MANUFACTURERS, 


ARMOUR PLATE MAKERS, 


Forgemasters, Shipbuilders, and Engineers. 
LATE E. NAPIER & SONS (L‘».), 


GLASGOW . 


























DEMPSTER, MOORE & CO., 


Engineers, 49, Robertson St., GLASGOW. 


Ltd. 





From Photo of an 8in. Lathe. X15 


Speciality: NEW TYPE LATHES for HEAVY CUTTING. 


CRANES OF ALL KINDS. 


=. —- 
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JOHN GRIEWE & CO., MOTHERWELL. 








\ 
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DARLINGTON FORGE Co, Lo, DARLINGTON 


ayn CONTRACTORS TO ADMIRALTY & WAR OFFICE. Nat. Telephone : 


FORGE, TSARLINGTON. Nos. 9 and 10. 


















LONDON OFFICE— 
70, Fenchurch 8t., E.C, 










Telegrams— 
Forgington, London. 





DF Sree, &lRoy 
“OReINp. 





D 








STEEL AFTER SHAFT BRACKETS 
FOR LATEST WHITE STAR LINERS. 
WEIGHT 75} TONS. 


JAMES HOWDEN & CO. 


LIMITED 













Manufacturers of 


e a 
High-speed Engines 
ELECTRIC LIGHTING, TRACTION, "TRANSMISSION OF POWER, &c. &c. 


Patented Improvements giving Highest Efficiency. 
STANDARD SIZES IN STOCK FOR EARLY DELIVERY. 





MANUFACTURERS OF 


IMPULSE 
STEAM TURBINES 


OF HIGH, LOW, & MIXED PRESSURE 


COMPOUND AND 
TRIPLE-EXPANSION 
ENGINES 


From 5 B.H.P. to 2000 B.H.P. TYPES. 














PATENTEES & MANUFACTURERS of 2000 kwt. Impulse Steam Turbine, 1500 Revs. X163'.8 


HOWDEN’S FORCED DRAUGHT 
2,925 "See, aerecatng ver Let Millions I.H.P. 
JAMES HOWDEN & OCO., LTD., Scotland Street, GLASGOW. 
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CRANES 


Electric, Steam, Hydraulic, Hand, 






OF ALL TYPES. 


Winding & Hauling Engines 


SHEERLEGS, SLIPWAYS. 











ALEX. CHAPLIN & CU., ia, ¢ Goren. GLASGOW. 














“MULTIPLEX” 


PATENT FILM EVAPORATOR 


for Glue, Gelatine, Size, Sugar, Wood and Bark Extracts, 
Caustic Soda, and various Trade Liquors. 


SUGAR-MAKING, BOILING, and REFINING PLANT. 
DISTILLERY & BREWERY PLANT. 


CHEMICAL PLANT, embracing Vacuum Evaporating and Distilling Plant 
for all purposes, AUTOCLAVES, CONVERTERS, &c. 


“IMPERIAL” PATENT DRYING MACHINES. 
Manufactured Copper and Brass Work 


of every description. 


BLAIR, GAMPBELL & McLEAN, LTD. 


Woodville Street, 
GOVAN, GLASGOW. 


99 











TRIUMPH STOKER... 


1S‘ONE: OF-THE 
BEST....+- 











TOOLS. 


SOLE BRITISH AGENTS: 


ceo. W. COODCHILD & partner 


30-32, Farringdon Road, London, E.C. 


D518 














PECKETT & SONS, BRISTOL 





seat: L.0C0. TANK ENGINES 


Of all Descriptions and any Size or Gauge. 
Telegrams: PECKETT, BRISTOL. 


GEORGE CRADOCK & CO., LTD., 


Registered 


Full particulars on application. 











Registered 


WAKEFIELD, 
ENGLAND. 





€ 
Trade Mark 


Trade Mark. 


Wire Rop es 


of EVERY c*Op 
HIGH-CLASS MINING AND SPECIAL ALLOY STEELS. 


LONDON OFFICE: 7, East India Avenue, E.C. 
BRANCHES, with 





Large Stocks of Wire Ropes always on 
hand, in JOHANNESBURG, SOUTH 
AFRICA; SYDNEY, AUSTRALIA ; 
AND CALCUTTA, INDIA. 


Codes used: ABC, 4th & Sth Editions; Al, 
Engineering, Broomhalls; & our own. 


Telegrams: Cradock, Wakefield. 


Telephone: No. 26 Wakefield. A1843 























HE NDR ¥ HESE ILLUSTRATIONS are drawn to 


FROM A SINCLE STRANO Y | scale. ‘They show the striking advance 
BELTING made by Hendrys’ new patent Flexible 
zs construction over the old style. . . . 
HENDRYS’ Laminated Leather BELTING is now guaranteed to give efficient 
and satisfactory driving over Pulleys ONE-HALF and even Two-THIRDS 
smaller than is practicable with any other type of flat belting. The 








remarkable Flexibility of HENDRY BELTING ensures perfect distribution 
of load over the driver and driven pulleys. 


Booklet and Prices on request. 


























JAMES HENDRY 
252 Main St Bridgeton 
GLASGOW 












LEROY 5 ren-corocerme COMPOSITION 


Prevents the radiation of heat, saves fuel, and 
increases the power of steam. 


It will at —_ show a leak; it ‘eae catch 
r communicate fire 
On pinnae and War Office Lists. 


Three Boilers covered with this Composition will do 
the work of four not covered. May be seen where 
has been in use for twenty years. 


Established 1865. U1105 


F. LEROY & CO., 
10, Gray St., Commercial Rd., LONDON E. 
Also at MANCHESTER. 











St : 
REGISTERED TRADE MARK. 








L 
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COCHRAN BOILERS. 


Patent Vertical Multitubular—Standard Design. 


Economical 
and 
Efficient. 


All Sizes 
in Stock. 





WRITE FOR SPECIAL CATALOGUES— 
Class A- For Land use; Class B~ For Marine use. 
COCHRAN & CO., ANNAN, LTD., 
_ ANNAN, _SCOTLAND. TS 













RUNNER & 
GRINDING 3 
MILLS 





of all kinds for all purposes. 


SMEDLEY ; BROTHERS, Ltd. 


BELPER, DERBYSHIRE. tt 














= | Boreas Works, Beddington. 


THORNYCROFT 


MARINE OIL ENGINES. 





Paraffin or 

of zt. a *. re Petrol up to 
: — Gi ; 120 B.H.P. 

all sizes and - Crude Oil up 


To suit Boats 


wane —— Re — | to 6000 B.H.P. 











A CARGO-CARRYING LAUNCH. 


MOTOR BOATS, 


Barges, Tugs, Passenger Boats, Yachts, 
Colonial Launches, &c. 


STATIONARY OIL ENGINES 


for Lighting, Pumping, Air Compressors. 


JOHN |. THORNYGROFT & CO., LTD. 


Caxton House, Westminster, London, S.W. 


LACY-HULBERT & CO., L™. 


91, VICTORIA STREET, WESTMINSTER, S.W. 


voor. ‘BOREAS’ 


MOST MODERN COMPRESSORS 
DESIGN. pe 


aoe VACUUM PUMPS. 
PORTABLE eta 


PLANTS 


a Speciality. 











HIGH CLASS 





PNEUMATIC WORK 
OF ALL KINDS. 





BELT, ELECTRIC, 
PETROL & STEAM 
DRIVEN SETS. 


Manufactured at 


ENQUIRIES TO HEAD OFFICE. 

















‘‘Lunken’ 


Combination. 


Specialities for | 
Steam, Gasand | 


Lunken 

Oil Engines, 
Company, BE ee &c. 
Limited, Design. 
35, 
Great Quality. 


Dover 
Street, 


London, 


S.E. 


Indicators, 
Tachometers, 
Price. 
Lubricators, 
Injectors, 


cher 


| 

| 

Valves, | 
Prompt Deliveries. 7 


Write for Catalogue. 














“GROVER SPRING WASHER” NUT-LOCK. 


Giving a Bolt ACTIVE ENERGY 
in addition to PASSIVE RESISTANCE. 


Made in all Sizes for Bolts from ,;in. to 


caoy ER's Ao 4in. diameter.) aS 
Sy = 
— SHOULD BE USED WHEREVER 


A NUT 
IS LIABLE TO VIBRATION. 
BEWARE OF IMITATIONS. 
Sy WE MAINTAIN OUR QUALITY. _©— = 
Over ONE HUNDRED AND FIFTEEN MILLIONS y 
have been made and sold by us. —lraoZa 


GROVER 60 L Britannia Works, Wharf Rd., 
& *y TD., LONDON, N. °8 

























a. 






































I CASHAORE- BENSON-PEASE & CL °"*e" ) 


ON ADMIRALTY LIST. 


Tue ROLLED STEEL FORGE CO., Lto., 


WISHAW. 














Telephone—32 Wishaw. Telegrams—SIRHIND, WISHAW; 





gy 


him! 





MANUFACTURERS OF 
Manhole and Sludge Hole Doors, Raised Manholes and Standpipes for Steam 
Boilers to withstand the Very Highest Pressures, to Board of Trade, Lloyd's, 
British Corporation and Bureau Veritas requirements. 


Also WATER BALLAST TANK and FRESH WATER TANK DOORS. STEEL FORGINGS. sé? 
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PEARLITE 


HARDENING-ONLY 

s 
STEEL | 
| 


A REVOLUTION IN TOOL STEELS. | 


ALL TEMPERING OF TOOLS 
DISPENSED WITH. | 


UNBURNABLE. | 
NON - SSR EG. | 


Suitable alike for 
COLD CHISELS, STONEMASONS’ CHISELS, 
CAULKING and RIVETING TOOLS, SNAPS, 
SATES, SMITHS’ TOOLS, DRILLS, &c. &c. 


The Tools are simply quenched in water at | 
a high heat and are then ready for use. 





Prices and Samples on application to 
the Patentees ‘and Manufacturers — 


THE PEARLITE STEEL CO. 


(1910), Ltd. 
Pearlite Steel Works, Royds Mill Street, 
SHEFFIELD. 


H. W. WARD & CO., Ld. 


Lionel Street, Birmingham. 


TURRET LATHES. 


Tel. No. 146 
528 





Telegrams—Tudor, Birmingham. 


Nee illustrated Advertisement last and next week. 





FRICTION ay ae 
CLUTCHES oven 








GEAR WHEELS 


Machine Moulded. 


Q493 
GEO. JONES, LTD.,. 
LIONEL STREET, BIRMINGHAM. 


The STEAM CYLINDER LUBRICATOR Co., Ld. 


Gordor Works, Lower Broughton, Manchester 
Makers of Adams’ and Grandison’s 


PATENT MECHANICAL & other 
SIGHT FEED LUBRICATORS. 


For Illustrated Advt. see next week’s issue. $13 
Telegrams : Seafield, Manchester. Telephone : 1645 


GABRIEL & CO., 
A B Row, BIRMINGHAM. 

Cabinet, Railway and General Brassfounders. 
Manufacturers of Fittings for Ships, Railway Carriages, 
Tram Cars, Motor Vehicles, &c., in rass, Bronze, 

‘‘Clarus” Metal and German Silver, &c. Fittings to 
Specification and Engineers’ Drawings. Contractors for 
the Admiralty, War Office, Crown Agents for the 
Colonies, &. Q831 
Teleg.. Gabriel. Birmingham. Tele., 1223 Central. 


CRANES 


7% Tele.: 


ANY Lifting, Leicester. 


gis STEAM & ELECTRIC. 
























ST EFFICIENLY ey 


THE-SPIRLING-BOILER-COoI? 
SS-VICTORIA S". WESTMIN 


TOSCREW BOLT MAKERS 


Engineers, Wagon Builders, &c. 


This Patent Screw- 
ING MACHINE can be 
worked either by a 
Boy or GirL, and 


i 
5.W, 








will screw at the rate 
of from 25 to 30 gross 
of 4in. bolts per day 
often hours, or other 
sizes at pro’ rtion- 
ate spee his Ma- 
chine is also well 
adapted for Tapping 
Nuts. ——— 


As Supplied to 
Governments. 








Prices and particu- 
lars on application to 


EDWARD MERCER, 
Sole Maker, Hons [RONwoRKS, W1856 
HOLLINWOOD, near MANCHESTER. 





—————— 


SAVES Time, Labour, and 
Floor Space, and produces & 
more Accurate Work. . 






The illustration represents a 





“BUTLER” SINGLE STANDARD 
BORING & TURNING MILL, 


It is provided with one head having self- actir 
horizontal and vertical feed and one he; ad (th 
left) with self-acting vertical feed and heat 
adjustment horizontally. , 


It is a type of machine which has bee), found 
exceedingly useful in many workshops ( 


one 
firm has sixteen at work). 


The principal features of the “ Butler 
Single Standard Boring Mills are :— 


(1) Unique situation of the upright and driy. 
ing pinion, giving maximum support and 
maximum driving power on the may imum 
diameter, and eliminating  cxcossive 
overhang on the slides in order to reach 
the centre of the table. 

(2) Hard steel octagonal tool bar, with seared 
feeds. 

(3) Adjustable foot step bearing on table 
spindle, eng vbling the table to be lifted off 
the annular bearing for quick running, 

Don't Forget!—(1) Any piece which a man 
can lift he can also chuck without he ‘Ip or 
crane. (2) An irregular shaped article 


needs no balancing. 


Single Standard, 30in. to 48in. 
Duplex Mill, 30in. 
Double Standard, 42in. to 240in 


J. BUTLER & CO., 


VICTORIA IRONWORKS, 


HALIFAX. 


Telegraphic Address, ‘‘ Butler, Halifax. 


ESTABLISHED 1868. Qa 


{llustration represents 42in.Size 16 of these machines in aperation in one works. 











DAVIES & METCALFE, Ltd., 












= 
[m 
All sizes supplied from Stock. : 
Soe ope : = 
< cco % PRICES ON APPLICATION. f a iy. 
\. WROUGHT IRON ps seeeenrenssianentichiineconae 18 mene 
4 
\ / 
’ tee DROP FORGINGS. 
aN ~ OF EVERY DESCRIPTION, IN IRON, STEEL, COPPER, BRONZE AND ALUMINIUM. 








ARMSTRONG, STEVENS % SON, Aewsteon Works, WALSALL Ro, WILLENHALL 


og Communications to be addrested to Head Office : WHITTALL STREET, BIRMINGHAM. 


ALL 


LOCOMOTIVE INJECTORS «255: 


Sole Successors to the Injector Business of SHARP, STEWART and CO., Ltd. 
Formerly THE PATENT EXHAUST STEAM INJECTOR CO. 








; [eo ts 4 
# 4 ’ 
Fi 1% 
a ry 























DAVIES & METCALFE’S LATEST PATENT 


AUTOMATIC 


“HOT-WATER” INJECTORS 


LOCOMOTIVE & STATIONARY TYPES, COMBINATION AND ALL OTHER PATTERNS. 


ROMILEY, near 
MANCHESTER 
Railway Address—ROMILEY, G.C. and M. Railway. Q403 


Telegrams—EXHAUST, ROMILY Telephone—No. 219 STOCKPORT. 
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PACIFIC TYPE 








LOCOMOTIVE FOR THE CENTRAL RAILROAD OF BRAZIL. 


shipped locomotives to all parts of 


BALDWIN 


The Baldwin Locomotive Works 
has had Eighty Years’ Experience 


in Locomotive Building, and has 


the world. 


These Works are prepared to study difficult operating conditions and to Design 


and Build Locomotives guaranteed to meet such conditions successfully. 





THE BALDWIN LOCOMOTIVE WORKS. 


PHILADELPHIA, PA., 


European Representative: 


Cable Addresses: “BALDWIN, PHILADELPHIA.” 


U.S.A. 
LAWFORD H. FRY, 34, Victoria Street, London, S.W. 


“FRIBALD, LONDON.” 


F1652 











| SMITH’S CRANES} 


LOCOMOTIVE CRANES, 


OVERHEAD CRANES, GOLIATH CRANES, 


ELECTRIC WINCHES, 





Fig. 287.-LOCO. ELECTRIC CRANe (Standard Type). 


CAPSTANS, WINDING ENGINES, &c. 





OF EVERY DESCRIPTION. 









A 


Fig. 644.—4-MOTOR 
ELECTRIC LOCOMO- 
TIVE GANTRY CRANE 
(Cable Drum). 





SEND FOR CATALOGUE. 


London Office: 
98, VICTORIA STREET, S.Ww. 











THOMAS SMITH & SONS, 


Steam & Electric Crane Works, RODLEY, nr. LEEDS. 


Telegrams—Smitn, Ropiry. 








G. WILKINSON & SONS, KEIGHLEY. 


TELE { GRAMS—WILKINSONS, ENGINEERS. 
\ PHONE—10Y KEIGHLEY 


MADE IN 3 SIZES. 














t* jee ee 
ee 


Improved Duplex Boring Machine, 





D78. 











SEE OUR 


LATEST MODEL. 


Independent Head. 





Run at Different Speeds at same 
time. 


Improved Back and Forward 
Facing Motions. 


VARIABLE FEEDS. 


4 ORDERED BY 1 FIRM 


(Repeat Orders). 


Sole Agents for Clyde District: | 


A. R. BROWN McFARLANE & CO., Ltd., | 
19, St. Vincent Place, GLASGOW. 








Enlarged 
Section of 
V grooved 
Twin Plates 


Ghe 
HELE-SHAW 


Wie ONE-THIRD the pres- 
sure on all working surfaces, 
the pack of HELE-SHAW patent 
V-grooved Twin Plates gives nearly 
THREE Times the driving efficiency 
and durability of other Clutches. 

Running in an Oil Bath, the 
V-grooved Twin-Plates admit of 
long-period as well as intermittent 
slipping, under perfect control, in 
all forms of industrial applications 
from 1 to 2,000 h.p. and at high 
and low speeds. HELE-Suaw ad- 
vantages include ease of control, 
progressive pick-up, simplicity and 
perfect balance. 

Recent applications include Gas 
and Steam Engines, Electric Motors, 
Pulleys, Couplings, Machine Tool 
Drives, Hoisting, Winding, and 
Elevator Work, and many special 
cases where no other Clutch but the 
HELE-SHAW can be used. 

ENQUIRIES INVITED 


BRITISH HELE-SHAW 


Patent Clutch Co., Ltd. 
Suthers St., OLDHAM é 
















A pair of 
- grooved Twin Plates 











“RAPID” 


( ELECTRO-MAGNETIC SEPARATORS 


and CHUCKS. 


RAPID MAGNETTING MACHINE Co. Ld. 
CRESCENT, BIRMINGHAM. Q763 





STONE BREAKERS, 


CONCRETE BREAKERS, MIXERS, 
DISINTEGRATORS, COKE BREAKERS, MORTAR 


MILLS and every description of 
STONE BREAKING and GRINDING MACHINERY. 
We let them out on hire with Engine; therefore always 
have a few good second-hand ones to offer 


pi aw 2 Oe. ae — 2 o Fie 
Stone Breaking Machine Makers, 
BRANDON STREET, LEICESTER, ENG. 


SUCKLING 


WATER-TUBE BOILER 


Also Lancashire, Cornish, Multitubular Boilers, &c. 


THOMAS BEELEY & SON, Lid., 
HYDE, MANCHESTER. 
See large advertisement next week 





Qis) 








Teleg: 


Tel. : 790 Pendleton (ring first). r 
Works, Manchester 


, 3685 Central. Est. 1846. 


BARLOW & CHIDLAW, LTD., 


Pendleton Gear Works, MANCHESTER. 


ACCURATE CUT GEARS. 


(For illus. advt. see last and next week’s issues) Q670 











HORTON & SON, Li. 


ALMA Works, DARLASTON. 
Established 1825. 
Manufacturers of— Q683 


BOLTS & NUTS 


of all descriptions. 
See large advert. next week. 
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Engineers, TIPTON, STAFFORDSHIRE. 
London Office— Works and Head Offices— 
ii, VICTORIA STREET, WESTMINSTER, S.W. 

Passenger Station, Dudley P Port. Telegraphic Addresses—HoORSELEY, Tipton ; GALILEO, LONDON 


TRONFOUNDERS AND MANUFACTURERS OF STRUCTURAL IRON AND STEEL WORK. 


Cast Iron and Steel Tanks and Pressed Steel Flooring. 



































“or Bridges, Piers, Viaducts, and Roofs 
ENGLISH, COLONIAL & INDIAN RLYS. 


Gas Plant, Cast Irom and Steel Sashes, &c. 












iThe HORSELEY CO., Li. 


TIPTON, STAFFORDSHIRE, ENGLAND. 
















—= 





NICHOLS’ PUMPS 





FEED 


Reliable 
and 
Efficient. 






Highest 
Economy 
obtainable. 


Simple or 
Compound. 


Steam used 
expansively. 


Start 
from any 
position. 











NICHOLS BROS., adi Oakwellgate, GATESHEAD- ON-TYNE 


London Office: 110, CANNON STREET, E.C. 





Telephone No.: 5768 Central. sm 1s 











Bucket & Suction Dredgers 
of all sizes, 


Stern Wheel Steamers, 
Ocean Cable Steamers, 
Gold Dredgers. 

















DANIELS HICH SPEED PUMPS 


With Gutermuth Patent Spring Valves. 


These Pumps run noiselessly and without shock at hitherto 
unattained speeds and maintain a continuous flow ; losses due 
to checking flow of water entirely eliminated. High efficiency. 


Complete Sets of Engines, Gas Plants, 
and Pumps. 







Z193 


T. H. & J. DANIELS, Ltd., STROUD, Eng. 

















METAL WORKING 


gr MACHINER yr 


CARDIGAN WORKS 
--s~@_ BIRMINGHAM. 








waers: J. PARKINSON & SON, 


SHIPLEY, YORKS. 


Agent for Scotland, W. S. LANG, 17, Oswald Street, Glas 





Telegrams: 
“LOBNITZ, 
RENFREW.” 


SM46 





Sole Makers 
of Patent Rockbreaker 





for rock excavation under water without eee: 


MANUFACTURING CO., LTD., 
ARDROSSAN. Gina 


Glasgow Office: > 
][hetallic Goints 








THE METALLIC 


mG Uils | 
‘JMaltiplex DiscValves 


54, cate STREET. 


Tel. Addre: ARDROSSAN 
Telephone ie ps 


Contractors to H.M. 
Government. 


MANUFACTURERS OF 
— Disc Valves, for 
Corrugated M Metallic Valves, 

or 
mej P Metallic Joint- 


in 
Seamless Copper Jointing 


i 
— rand J Asbestos Joint- 


senmtanie, Jointing Paste. 
Fibrous Metallic Packing, &. 


Our Metallic Valves are at 
present in use in over 100 War- 
ships of the British Navy. 
sm 186 


STEAM CRANES. 


ELECTRIC 
OVERHEAD CRANES. 
































' HENRY J. COLES, a, zs Derby. 
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‘Drop — of all kinds 


IN IRON, STEEL, COPPER 
am AND YELLOW METALS 
For all Trades. 
We make them the way you 
want them from 3 oz. to 
100 Ib., and the quality you 
can depend upon. Prices 
consistent with the quality 
of material we use. Send 


ws your models or blue 
prints. Mention quantity 
required, and 


WE'LL DO THE REST 








THE SMETHWICK STAMPING COMPANY 


(Proprietors ~ THE VALOR COMPANY, Limited), 
BRIDGE STREET, SMETHWICK. Q825 

















TURBINES, 


WATER and STEAM. 










Pumps, Hydraulic Rams, 

“Champion” 

Rock Drills 
and Air 

Compressors. 


Catalogues and Esti- 
mates free upon receipt 
of s = cification of 
equirements 

















R&J. DEMPSTER. ie 


MILES PLATTING, MANCHESTER. 


COPYRIGHT. ID>08. 





























‘WB STELCOMPANYorSCOTLANDIS 


ee 
Ses 

ESTD Poy men mew i872. 3 | 

Pet ROYAL EXCHANCE SQUARE, GLASGOW. | 


eo WORKS: -OFFICES 
HALLSIDE, NEWTON. and 23,ROYAL EX CHANGE SQUARE, 


| GLA OW,2 | 
| WA BLOCHAIRN,GLASGOW, 4 MINCING LANG LOM 


CONTRACTORS 10 Seer 


Manufacturers of 


MILD STEEL Plates for Ships, Boiler and Bridge-building, 

et Zed Bars, Tees, and all forms of Sectional Bars 
equired for constructive purposes. 

CASTINGS of ail kinds and largest sizes for Ship Stems, 
Stern Posts, Anchors, Rudders, &c. 

FORGINGS of every description. 

AXLES of highest quality, to meet requirements of Home and 
Colonial Railways. 

TYRES —Locomotive Carriage and Wagon, to all requirements. 

SPECIAL STEEL of all kinds used for constructive purposes. 











20 to 2000 
GALLONS, 


and up to¢in. thick 
Rectangular and Circular. 


RAIN WATER 
CISTERNS 





MADE BY SPECIAL 





MACHINERY’ 1000 TANKS, 
wee CISTERNS and j 
CYLINDERS { 


always in stock 





ON THE ADMIRALTY AND WAR OFFICE LISTS. 


fees W.P. BUTTERFIELD, Lro. 


SHIPLEY, Yorks, Endd. 
ASK FOR No. 7 LIST. 
Telegrams : Tanks, Shipley. ESTABLISHED 1864. Telephone: 35 Shipley. 
STEAM MOTOR TANKS A SPECIALITY. 612 


KEPT IN STOCK by 











Fionn RUSSELL & CO., LD. 


WALSALL. 


SOLID-DRAWN STEEL 


$ GET : 


FOR LOCOMOTIVE AND OTHER BOILERS 


AND 


GENERAL ENGINEERING PURPOSES. 
ON ADMIRALTY LIST OF CONTRACTORS. 





































COTTON-ROPE 


PULLEYS 


Up to 18ft. diameter. 








FRICTION CLUTCHES, 

BELT PULLEYS, 

PLUMMER BLOCKS, SHAFTING, 
MACHINE-MOULDED SPUR WHEELS 


THOMPSON & SOUTHWICK, 


Limited, 


Engineers and Ironfounders, TAMWORTH. 











BRUCE & STILL, Ltp. 


49, Sefton Street, LIVERPOOL. 


Constructional Engineers and Contractors. 








JOINERS’ SHOP FOR SHIPBUILDING YARD, ‘300ft. by 100ft., erected by us. Q500 


IRON AND TIMBER BUILDINGS, ROOFS, BRIDGES, GIRDERS, 


and other Constructional Work. 
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GAS HOLDERS ANDTANKS. 
GAS APPARATUS. 
HIGH CLASS BOILERS. 


TAR STILLS, TANKS For OIL, WATER, ETC. 
ROOFS. 
STEEL BUILDINGS & WORKSHOPS 
BRIDGES, STEEL CHIMNEYS, 
i] STEEL PIPES, POWER GAS PLANTS. 
METAL MIXERS Anp LADLES 
BLAST FURNACES. 


PIT HEAD GEARS. 
HEAPSTEADS. 


HUNSLET, LEEDS 




















THOMAS TURTON & SONS 


Lirmnited. 






MANUFACTURERS OF 


Crucible Cast Steel & Spring Steel 


STEEL FORGINGS, 
ENGINE, CARRIAGE & WAGON 


SPRINGS, 


Cast Steel Files & Hammers for Engineers. 









SHEAF WORKS, SHEFFIELD. 


London Offices: 90, CANNON STREET, E.C H135 








CHAS BURRELL & SONS, L? 


THETFORD, NORFOLK. 
ESTABLISHED 1770. 


Manufacturers ot 


Traction Engines. 
Road Locomotives. 
Road Rollers. 
Gold Medal Tractors. 
Steam Wagons, Sc. 


The result ot over 55 Years’ Experience in the Manufacture of 
Traction Engines and Road Locomotives. on 

‘434 

CATALOGUES AND FULL PARTICULARS POST FREE ON APPLICATION. 




















a 


No 
VICTORIA MIxeR 
on Truck, 
| with Power Charging 
Skip, Water Tank 
and Electric Motor, 
at work on 
the Great Western 

Widening of 
a. Moor Street Station 


Birmingham, 


We cannot describe the Victoria Concrete Mixer in an advertisement ; we 
can only give you one or two of its good points, viz.:—The Victoria Druin js 
set in a single iron ring, which carries both the tracks for the supporting 
rollers, and the gear teeth of the driving mechanism. The central drive prevents 
twisting of the drum, undue wear upon the gears, and unequal wear on the 


rollers. The central support of the drum of the 


VICTORIA MIXER 


upon the main rollers gives 
rigidity and strength to this most vital part of the mixer. Mixer and 
engine rest upon a single bed of Z section steel framing entirely independent 
of the skids or truck. The heavy construction of mixer bed, drum and all 
the parts guarantees what the engineer and contractor wants— Service, 
constant, reliable Service, under all conditions and at all times. 


Write for our Catalogue No. 11. 
THe T. Le. SMITH CoO., 
11, Victoria Street, 
G52 LONDON, S.W. 


Telephone : 3930 VICTORIA. 
Cable Address : CONCRETE, LONDON. 





THE 


| CLAY CROSS Co. 
Nr Chesterfield. 


ESTABLISHED 
1837. 


‘Vere vevery 








> ECONOM 














mllCinadattetolelal = 


ACETYLENE 
WELDING PLANTS 


BOTH GASES UNDER PRESSURE AND 


PERFECT CONTROL 


Write for Lists to the Sole Manufacturers 


THE AGETYLENE ILLUMINATING 6O., LTD., 


wt 
268 & 270. South Lambeth Road, London, S.W. 
















‘ging 
nk 


tor, 
ern 


tion 


we 
1 ig 
jing 
nts 
the 











June 28, 1912 THE 


E*NGINEER Ixvii 








The Blackstone Oil Engine. 


STATIONARY TYPE. 
For Crude Oil .. 15 to 120 B.H.P. 
For Refined Petroleum 2% to 75 B.H.P. 


works with ordinary Lamp Oil, Petrol or Alcohol. ie 
Starts in & Minutes. : 
No Lamp required except for starting. 
No external flame when —— 





BRANCHES : 


LONDON - 81, CANNON STREET, E.C. 


Telegrams - - - - - Engimanu, London. 

Telephone - - - - - No. 3144 Central. 
ADELAIDE .. . 61-63, Hindley Street 
ALEXANDRIA Rue de la Gare du Caire 
AMSTERDAM Spuistraat 6 and 8 
ANTWERP . . 83, Rue des Peignes 


aA g 
BOMBAY eres. Ned Marshall's Buildings, Ballard Rd. 


BUDAPEST .. .. VI Gyar-uteza, 5 

BUENOS AIRES.. 333 Calle Peru 335 

CAIRO .. .. .. .. Rue Bab-el-Hadeed 
CALCUTTA 99, Clive Street, and 25, Strand 
( HRISTCHURCH 1, N.Z. South Belt 

GL. td oe Graham Square 


DUBLI oe Dickies Warehouse, S8’th Dock St. 
( ONSTANTINOPLE: * (Gran Rue Mahmoudie, No. 
ALATA 142-146 
EAST LON DON (SOUTH 
AFRICA) .. Oambridge Street 

GERALDTON, W.A. .. Marine Terrace 
_ BOURNE .. 585, Bourke Street 

MILAN .. .. .. .- Via Palermo 8-10 
PARIB.... << os S:0oel Ge l’'Hopital 
SYDNEY +s « « 7, Bent Street 
THE HAGUE . 26, Verhulststraat. 
TORONTO .. .. Corner King and Simcoe St. 
TUM. oc oo oo os DS oe 





ESTIMATES & FULL PARTICULARS POST FREE. 


BLACKSTONE Co. 


LIMITED. 
STAMFORD, Eng. 


tigre Stamford. Telephone—307, 308 (two lines’. 
Codes used—Lieber’s, Al, ABO (4th & 5th Editions). A 1962 





PORTABLE TYPE. 
For Crude Oil . 15 to 30 B.H.P. 
For Refined Petroleum 24 to 26 B.H.P. 





From a Photograph of a 75 B.H.P, Oil Engine exhibited at the Royal Agricultural Society’s Show, Lincoln, 1907. 








Showing through the water a broad, rich red 


“Beacon” 


line, thus rendering the level very distinct 





Gq UC a a Las S E S A large stock always on hand. 
GUILBERT-MARTIN, 9, Edmund Place, 


Aldersgate, LONDON, E.C. 
Telephone: 2799 CENTRAL, Tel. Address: PHOTOPHORE, LONDON: 


For high pressure, and to withstand extreme 
TRADE. g ii ut G n” MARK 


variations of temperature. Are not affected by 
Gauce GLaASsEes 






cold draughts. Ends do not corrode. 


All glasses bear the Trade Mark, and have fire- 
polished ends of a dark claret tint. 1892 











ELECTRIC HOISTS 


FOR HANDLING 


SHIPS’ LIFEBOATS. 
Can be applied to Ordinary Davits. 


BOATS LAUNCHED on EVEN KEEL 


SIMPLE. SAFE. SPEEDY. 


X1924 


CHAMBERS, SCOTT & CO. x Motherwell, near Glasgow. 


GRAFTON &CO. 


CONTRACTORS TO H.M. GOVERNMENT. 
ATLAS WORKS, 


BEDFORD. 











Telegrams: 
GRAFTON, BEDFORD. 





Iliustrated Descriptive Price List 
free on Application, 





SILVER MEDAL, Inventions ——. London 1885. 
GOLD MEDAL, PARIS, 1900. 





JOHN BROADFOOT & SONS, Ltd. 


Whiteinch, 


GLASGOW. 


Makers of 


ELECTRIC 
PUMPS 


and all Designs of 


MANUAL PUMPS 


and 


BRASS WORK. 





On Admiralty and War Office Lists. 100 sroavfour, WHITEINCH. 




















GRAND PRIX & GOLD MEDAL, Franco-British Exhibition, London, 1908 
GRAND PRIX, Buenos Aires Exhibition, 1910. 02188 


WATER 
COOLING 


Gjers & Harrison’s 
SIMPLEX 


NozzleSystem 


The Simplest, Cheapest, 
and Most Efficient System, 
whilst it requires less head 


300,000 Gallons per Hour Plant at the Grangetown Power Station thanany other, andis prac~ 








of the Cleveland and Durham Electric Power, Ld. tically aggro 
RECENT ORDERS :— Gals. per hour. als. per hour. 
Cleveland & Durham Electric Power,Ld. 330, Yorkshire Main Ceres. to 10ft. head) 50,000 


Combe Barbour, Belfas 

Pease & Partners, Ltd., Thorne Colliery 180, ooo 
Pease & Partners, Ltd., (Repeat) 180,000 
Hickleton Main Colliery, Rotherham .. 108,0CO0 
0.5 


Cleveland & Durham Electric Power, Ld. 300,000 
Sheepbridge Coal and — _ — 160,000 
Powell Duffryn Coal C: 125,000 
Kent Electric Power Co. a 250,000 


Consett Iron Co., Chopwell Colliery -- 168,000 Richard Thomas and Ltd., -omaaed 60,000 
Pelaw Main Collieries .. . +» +. 133,000 Eastbourne Corporation (Re ° ane 
C. A. Parsons and Co. (5ft. head) << «« ,JOuee Simmer Deep, Ltd., South Africa 

West Ham Corporation... e. - 250,000 Consolidated } Main Reef Mines, S. Africa 298 000 
Bowhill Coal Co., Fife .. 120,000 Lowestoft Corporation nae Wks. 90,000 


Bombay Spinning & Weaving Co. 50, 

Consolidated Gold Fields oF 8. Africa 210,000 
Cadbury Bros., Ld., Bournville . 100,000 
Henry Stobart, Ld., — Colliery | 78, 000 


Londonderry Collieries, Ltd., “Seaham 100,000 
Trimdon Grange Colliery, Co. Durham 136,000 
Aitken and Co., Glasgow (Export) . 250,000 

Aitken and Co., Glasgow (Exp. > (Repeat) 250, 000 
Renters, Colliery, — 90,000 Dinnington Main Coal C 7,000 
Fife Coal Co., Mary Pit .. .. .. .. 93,000 Mirrlees Watson Co., nage (Export) aa 000 


HARRISON, SON & JOBSON, 2, Exchange Place, MIDDLESBORO’. pss 
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Stratford, 


London, E. 














FRANCIS BERRY & SONS, 


SOWERBY BRIDGE, England. 
Established 1832. 


Makers of all kinds of MACHINE TOOLS. 


Look in last and next week’s issues for our illustrated 
vertisement. D3ee 








Superheater Units Co., 
4, Castle Square, SWANSEA. 
Manufacturers of Patent TWO- 
COURSE EXPANDING FLOW 

SUPERHEATERS. D411 


WATER SOFTENERS. 
WILLIAM BOBY, 


Salisbury House, LONDON WALL, E.C 
Displayed Advertisement each second week. D42€ 


TESTING IRON» STEEL 
SG T4 IS Raea Ropes cHains-ce 





























SAM! DENISON <-SON.-L: 
PARAS/OE*” LEEDS: s-eE- 





Sugar Refining 
Machinery. 


BLAKE, BARCLAY & CO., 


Greenock, N.B. sm 15 


F. W. BRACKETT & CO., Ltd., 


VACUUM PUMPS Colchester. 
FOR CYANIDE FILTERS. Z118 




















LANCASHIRE, CORNISH& MULTITUBULAR 


BOILERS 


WM. WILSON and CoO., 


Lilybank Boiler Works, Glasgow. - 
sM92 





BURDON’S cittccs FURNACES 


OIL GAS PRODUCERS. 


BEST for ALL PURPOSES. Absolutely Smokeless 
8M135 
Burdon’s Furnace Works, BELLSHILL, N.B. 


D. & J. TULLIS, Ltd., 


Machine Tool Makers, CLYDEBANK, N.B. 


6ft. High-Speed Central - Thrust 
RADIAL DRILLING MACHINE. 


See our Illustrated Advertisement June 21 issue M106 


BAGSHAWE & Co., Ld., 
Dunstable, 














of all types & 
Sor all mechanical purposes. 











THE MOTHERWELL BRIDGE CO. 


BRIDGES, ROOFS, PIERS, TANKS, DOCK GATES, 
Structural Work, Hydraulic Pressed Flooring. 
4 Nat. Tel 
telecoms: MOTHERWELL, N.B. ‘No. oo. 
London Office : 82, Victoria St., Westminster, S.W. 
See illustrated advt. last and next week. 8mM120 













Brownlie & Murray, Ltd. 


Structural Engineers, 


POSSILPARK, GLASGOW. 


<a 


WESTINGHOUSE STEAM 
HEATING APPARATUS 


in use on 38 Railways 
next season. 


THE WESTINGHOUSE BRAKE CO., LTD. xu®2**?* ,, 






























———.. 











BRASS 







DICKINSON MACHINE 1001 @ > il iigeeeaw ee 


<A DEVONSHIRE WORKS. KEIGHLEY. Wes... 

















Me ORDINARY AND SPECIAL TOOLS TEXTILE MACHINE MAKERS. : 
Complete Plants for Railway and Ironworks and Forge Machinery. ; TE LEMOTOR S. 
SHIPBUILDERS’ & BOILERMAKERS’ TOOLS. 4 Steering Gears. Reversing Engines. 


Complete Ordnance Plants. D505 ps Hydraulic Machinery for Ships. 


Telegrams" Ordnance, Keighley.” Telephone No. 319.  Cables—A BO Code, 5th Edition. BROWN BROS & x Ld 
i pes es SI ES aS Se ; as EDINBURGH, SCOTLAND. S137 
See our Illustrated Advt. last week and next week. 


JAMES DUNLOP, 


Engineer, MERS 


MME 
STEAM Teas 
of» MOTHERWELL 
GRICE’S GAS ENGINE CO., LTD. 


GAS ENGINES. 
SUCTION GAS PLANTS. 


Carnoustie (Scotland) & Birmingham 


SM 
See iMustrated advt. in issue of June 21st, 1912. 



























STONE'S “ALLIGATOR” 
FLEXIBLE STEEL BELT LACINC. 


Nothing Needed but a Hammer. 








J.B. STONE & CO., 
135, Finsbury Pavement, London, E.C. 


Send me free a sample of “ Alligator” Belt Lacing, 
which I agree to test in my factory. 


Width of Belt............ PUACKNOES 5 ..o000550500 





“D” D514 hw cc ccc ccccccsedocccccccccccccccoccs 








sM141 38, Victoria St., Westminster. 











HENDERSON & GLASS 


LIVERPOOL. 


Extensive Stocks of every desscription and Section or 


MALLEABLE IRON & STEEL 


Including all sizes of Round, Square, and Flat Bars; Rolled 
Girders from 3in. to 20in. deep; Tees, Angles, &c. &c. 
GREAT VARIETY OF HEAVY-SIZED 
PLAIN AND CHEQUERED PLATES. 
BOILER & TANK PLATES, &c., in Iron and Siemens Steel. 


Quotations and sections on application. Shipment Orders promptly executed 
: Correspondence solicited Na 

















be 
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STRRRENESES 


Roses ss st 2 2S s 58% 


CMe 











See iliustrated Advertisement last and next 
week, am131 
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ALBANY 


WATER SEALED 






Apply for Particulars and Prices to— 


THE ALBANY ENGINEERING CO, 


1013 ; HOP OSSORY ROAD, 


1043 


THIS IS THE (ORIGINAL ALBANY PUMP 


And is the’only pump to deal successfully 
with 


CRUDE OIL. 





“THE LANCASTER” 


(R.T.M.) 





ROTARY PUMP. 





Also used extensively in 
COLLIERIES, 
WATERWORKS, 
BREWERIES. 


And for FIRE ENGINES, &c., | |= 





Telegrams: PISTONS, Manchester. 
Telephones ; 8088, 8089 Central. 









Read the following Report: 
THE IRWELL BANK SPINNING CO., LTD., STONECLOUGH, near 


MANCHESTER. 27th March, 1912. 


The two sets of 84in and four sets of 7gin. Metallic Packings 
you supplied for our 3000 h.p. Engines (200lb. B.P ) eleven 
years ago are giving us every satisfaction. 
fectly steamtight, and satisfactory in every way. 


This is one of the Largest Cotton Mill Engines in Great Britain. 


FIRST ORDERS ‘ON APPROVAL’ 


They are per- 





ALL OVER THE WORLD. 


Pendleton, 








LONDON, §S.E. 


LANCASTER & TONGE, 


Makers of ‘‘ The Lancaster” Steam Traps, Steam Dryers, Pistons, 
Limit Piston Rings, Spiral Springs, &c. 


MANCHESTER. 


LTP: 


x1109 















Steam Loco Cranes, Hand or Steam Pile Drivers, 
Concrete Mixers. 


Stone Breakers & 


5 Tons 
STEAM 
TRAVELLING 
CRANE. 
All Steel 


Superstructure. 








Telegrams : 
QUARRIES, LEEDS. 


WHITAKER BROTHERS, 


Engineers, HORSFORTH, LEEDS. D475 





LTD., 





CROSBY STEAM GAGE & VALVE CO., “ Ssmiox*ve* 


1 ON ge 


POWER PLANT ECONOMIES 


‘tf USED 


Ceenvayuxeniix 
CHIME WHISTLES 


For STEAM or AIR. 
HARMONIOUS & PENETRATING. 


sreet WATER ARRESTER 


For use with Steam Whistles, 
ensures a constant and regular 
supply of Dry Steam. 







D417 














TIME REGORDERS. 


Measure the time you buy, and know 
the exact cost of each 

Full particulars of Job-Gosting and 
Time-Checking systems from G68 


Gledhill-Brook Time Recorders, 
Market Street Works, Huddersfield 


eee 


ERFMANN’S 
BOILER WATER CONTROLLE 


absolutely prevents INCRUSTATION and 
CORROSION of the Boiler Plates. 


THE ERFMANN’S 
BOILER WATER CONTROLLER Co. 
88, Fenchurch Street, E.C. Gi 




































PROCTOR’S Patent SHOVEL STOKER 


MOVING FIRE-BARS 


Give ECONOMY in FUEL. INCREASED STEAM PRODUCTION. SMOKE ABATEMENT. 


PROCTOR’S COAL ELEVATOR 


FITTED WITH THE PATENT 


RAM FEED BOOT. 


Positive Feed of Coal to Buckets. No Jamming of Elevator. 
Wear and Tear reduced to a minimum. 








Write for Illustrations and Particulars— Y518 
JAS. PROCTOR, LTD., HAMMERTON ST. IRONWORKS, BURNLEY 


SOLE AGENTS FOR FRANCE: SOCIETE DES PERFECTIONNEMENTS A LA VAPORISATION, 
29, RUE DE LONDRES, PARIS. 








ORR, WATT & CO., 


Steel Structural Engineers, LTD., 


ROOF AND BRIDGE BUILDERS. 


foot gargutic Pressed Steel Like Flooring 
oad and Railway Bridges, Buildings, &c. 


Gouseainan BRIDGE WORKS, Carlin, 
MOTHERWELL, Scotland M148 


AVY? 











“Sewnin, 


y 8ft, by 2in, PLATE SHEARS 








“CLYDE” DOGS 


(EXTRA LONG GRIP). 


SOLE MAKERS. 
“CLYDE” 








a 


“ SCOTTIE.” 
TWO RELIABLE BRITISH DOGS. 


Works: NEWTON, 
LANARKSHIRE 


CLYDE NAIL CO., Ltd., 





MACHINE CUT 
WHEELS. 


The REID GEAR CO., tr FeiSey. 


See Illustrated advt. in issue of June 7th. sm185 








CHESTERS RENFREW 
ENGINEERING C0., LD. 


RENFREW, 


for 


MINING MACHINERY 


OF ALL KINDS. 
London Office—6, Broad St. Place, E.C. 
See large advertisement June 14th. 


'@ 


“DEWHURST” 
LADLES & CARS 


FOR HANDLING 
BLAST FURNACE SLAG, MOLTEN IRON 
AND STEEL. 

Dewhurst’s Engineering Co., Ld., SHEFFIELD 

See Illustrated Advt. Monthly. D497 











JOHN GIBBS 2 & SONS’ 
“PEERLESS” 


Blower & Exhaust 
FANS and you will NOT 
be disappvinted. 
SEND FOR CATALOGUE. 


724, poke Street, 
Liverpool. Q725 
For large advt. see next week. 





























Write for the Paterson ‘Red Book’ on 


WATER SOFTENING 
anD FILTRATION. 


THE PATERSON ENGINEERING COMPANY, Ltd., 
20, Amber ley House, Norfolk St., London. D147 


EAST FERRY ROAD 
ENCINEERING WORKS C0., LTD. 


MILLWALL, LONDON, F., 
Hydraulic & General Engineers, & Ironfounders, 
See ur illustrated advert. in last and next week's issues. 
Telegrams; HYDROSTATIC, LONDON, B3027 
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THE NEAREST OCEAN PORT on the East | CAPACIOUS WAREHOUSE and storage accom- 
Coast to the Coalfields and Great Industrial modation. 
Centres of the West Riding and South York- | DOCK AVAILABLE for largest ships at all 
shire, Lancashire, Derbyshire, Nottinghamshire, tides. 
&c. LOWER GENERAL CHARGES to shipowners 
DIRECT TRANSHIPMENT, rail to ship, by and shippers than at other ports. 
quickest and most economical methods. NUMEROUS VALUABLE SITES available 
EXPRESS RAIL SERVICES operating with the for new works and factories of every descrip- 
West, North, and South of England. tion. 








For Information apply Great Central Goods Agents or Port Master, Immingham Dock, Grimsby. 


IMustrated Brochure “0” and Map “0,’? printed in English, French or German, post free from G.C.R. Publicity Office, 
216, Marylebone Road, London, N.W. G61 


SAM FAY, General Manager. 
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os INDEX TO ADVERTISEMENTS. 
Advertisements not 5 this week, but included in the ‘‘Subject Matter Index,” will be found by reference to the pr di g issues, with the exception or those appearing monthly. 
PAGE j PAGE PAGE PAGE PAGE 
tylen Iuminating Co co 6 Braintree Castings Co . 29 |Consolidated Brake & Eng.  lruller, Horse’ Sons & Cassell 4 Hornsby and a, a. .. 5 , B. and 8. .. +. 54|Reid Gear Co . -. 69 |Superheater Units Co.. .. 68 
wt G K leet Co., oe Patent Lifter Co. m La 18 |Constable and Co,, Ld.. Gabriel and 62 |Horseley Co. -- & and Schmidt |: :: 4|Reiner, A., and Co., Ld 6 St Bros. “an 
Ars ; Bristo 46 |Continental- Light. Fr’kfort Garner, Telford & Hardman yr Horton and ‘on ke -- & Rogers and Co .. 14 tenold, H., La ° 3 es Limited ; in 
Ahlers, Hngineering Co - & Brit. Hele-Shaw Clutch Co. . 63 |Contin’tal ‘I'vre & Rubber Co 22 |Gibbins, R. C., and Co. . fowden, J., and -. 8 P..andSons ..53|RentonandCo :. :. :. 2|Taylorand Hubbard °: | 
re Pande r, E. P., and Son.. 39 |British Humboldt Eng. Co 36|Contraflo Condenser and Gibbs, John, an Sons.. .. 6 Hudson, ie ‘oe & Holland, Ld .. 11 |Reveirs,G.,Ld.. .. .. .. 39 Tennent, R. B., and Co., 
tien W. H., Son & Co.,, Ld 33 |British Insulated & FE elsby Kinetic Air Pump Co., Ld 40 |Glasgow Iway Eng. Co... 4 |Hudson, J.,  &Co.,8 63 H West- ticeand Co .. .. .. .. 72/Thompson & Southwick, Ld 65 
aie and Ma iclellan, Ld 25] Cables 74 |Conveyor and Elevator Co.. z ei ill-Brook Time Rec’d’rs 69 | Hudswell, Clarke and Co .. 48 tichards, R.,andCo .. .. 42 |Thorn& ST REO 
Small m Corporation, Ld 39 |Brit. Manzel Oil Pump Co 39 |Cooke, W. ,andCo.,Ld  .. 8 |Glover, W. T., and Co., La 39 'Hulburd Engineer’g Co., Ld 6 tobey andCo.. .. .. .. 36/Thornycroft, J. I.,&Co., Ld. 61 
‘Anderston Mae 4 Co., Ld 48 |British Oxygen Co., Ld 23 |Cooper., E., andCo.,Ld .. 6 |Godfrey, J.T. . 20 |Hulse an . 8 43 |1 rson, J., and Co., Ld .. 14 |Thwaites Bros., 
Aniidale, J., and © 2 |Brit. Steam Specialties, Ld 42 |Cotterill, F. W., Ld’. |. 9 \Goodehild, G. W. & Partner 60 |Hunslet Engine Co., Ld *: 74 27 |Rolled Steel Forge Co., Ld 61 |Trewent, F. J., and Proctor 52 
Anmstroni r  Stevensand Son 62 |Brit. Thomson-Houston Co 41 Coventry Chain Co., ane os, Oe win, A , and So .. 53 [Ince Forge . 74 62 |Rose, Downs and Triumph Stoker, ld . - 0 
Armstro! ng, Whitworth & Co 12 |British Welding Co., Ld .. 44 |Cradock, G., and Co -. 6 |Goodwin ” Barsby and’ n'y -. 14 |Isca Foun rand Eng. Co... 74 .. 8 |Ross, R. G., and Son, Ld Tullis, D. and J., Ld -. & 
‘Ash, J ind Son 68 |Broadbent, R., and Son, Ld 23 Craig and Donald, Ld.. 3 |Gould’s Manufacturing Co. . 31 |Isherwood, . 14 ., Ld 64 |Royles Limited Turbon Patent Fan Co., Ld 23 
ashmor' Benson, Pease & Co 61 |Broadfoot, < - ‘and Sons, Ld 67 |Craven Brothers. , Ld 56 |Govan Shafting Co. . -. 4{Isles, Ld Seu ao7 eee Co 4/Ru , Owen and Co: Turnbull, A., and OnE Ld.. 43 
Ashworth and Parker . 49 |Broom and Wade, Ld . = Cravens Limited 4 |Grafton and Co 67 | Jack, A., and Co et ae! ape ry: 44 |Russell,  Geo., and Co 4 |Turner, G. R., Ld . a 
re uith, W., Le sroughton Copper Co., La.. 2 |Crosby Steam Gage & Valve Co69 raisin ae Boiler&CrankCo 6|Jardine’ .. .. .. .. .. 2 Russell, John, and Co., Ld 65 |Turton, T., and So 
ts Metal ‘k Alloys Co., Ld 71 |Brown Exoe. and Co., oie B Crown Works, Chelmsford.. 8 |Grant, Ritchie and Co., Ld — |Jenkins Bros.,Ld.. .. .. 74 . D., and Co 14 —— S.,andSons .. .. 52 Unbreakable Pulley “Co., Ld 2 
‘Austin Drainage Exca’ torCo ; Brown, D., and Sons 50 |Cruikshank and Fairweather 39 |Great Central Railway... .. 70|Jensen and Son; o. ee i 5 68 |Ruston, Proctor and Co :. 52|Underfeed Stoker Co., Ld.. 21 
‘Avonside Engine Co., Brown, p. & Co., Ld., Shetrd 55 |Curtis’s and Harvey,Ld_ .. 45 |Green and oars Ld .. 44 |Jessop, W., and Sons, Ld *. 26 3 tyder, ip, and Son 14 eee Electric Car Co., Ld 4 
Babeock a nin, ia “ a Browning, W. E. a and Co .. 2 Daniels, T. H. and J., Ld .. 64 Greene, Tweed and Co .. 48 |Johnson and Phillips . 74 f and Budenberg, Ld 8|Urquhart, Lindsay and Co = 
.. .3|Brownlie and Murray, iA. . 68 |Darlington Forge Co., Ld .. 59 |Green, E., and Son -. 8 Sem roma MachineCo 6 Ld 10 |Se) jeren, C. A., Co 16 | Vacher, H. P. ae 
yh of Ld.. :. 68|Bruce and Still, Ld .. 65 |Davey, Paxman and Co., Ld 38 Green, T., and Son, td: 1... Jones, G .. 7415 t's Superheating Co 29 |Vacuum Brake Co., a? ae 18 
Bail H., and Co., Ld: 28|Buck and Hickman, Ld: 19 {Davidson and Co., Ld... .. 51 |Greenwood and Batley, Ld 19 |Jones, Pollard and § Shipman ~ : 74 |Schofield’s Foundry Co., Ld 23 |Vaughan and Son, Ld. 
Boxer Oil Separsicr Co. Ld " juckton, J., and Co., Ld .. 74 |Davie and Horne’. 14 erie, J,,and Co. 58 |Kater and Ankersmit . . 715 hardt and Sc! utte . 31|Vaughan and Son, London 30 
Balcke and Co., Sullivant and Co., Ld.. a Davies and Metcalfe, Ld 62 |Gresham and Craven, ld 18-46 Kearns, H. W., and Co., Ld % .. 64 [Scott Bros. . . 74 | Vickers Limited 4-35 
Baldwin Locomotive Works Pc sullivants’ Aerial’ weg Davies, T., and Son 48 |Grice’s Gas - ~ omens ,»Ld 68 |Keithand Blackman Co., Ld 45 . 4)\8 anks, =, and Co : 1] 4 ]|Vulean Boiler & Gen. Ins. Co 53 
Barford and Perkins, 1 42 | Bull’s Metal & Melloid Co a Javy Bros., Ld 69 |Grover and Co. . «+. 61 |KennicottWaterSoftenerCo 74 s and Co., Ld.. 43|Vulcan Locomotive Works 43 
Barlow and C hidlaw, Ld 63 |Burdon, J.,and Sons .. . Je Fries, A. -- 8 |Guilbert-Martin .. .. .. 67 |Kerr, Stuart and Co.,Ld 4-13 Shaw, xg aa Sons, Ld.. 15 |Wadkin and Co .. .. 51 
Barns, W.,andSon .. .. 14 akc A and Son,Ld .. $ Delta Melta Co., i. : 39 |Gunther, W. , and Sons" 14 |Kirk, Price and Co 2-74 69 |S Bros. Dynamo Wks 27 | Wailes, ware Co. ee 
Bates, W. J., and Co., Ld .. 46 1, C., and Sons, Ld :: 66 |Dempster, Moore & Co., Ld 58 Hadfield's Steel Foundry Co. 38 |Klein Engineering Co., oe iv 64 |Simons, W., and Co 7 |Wakefield, C. C., and Co, ac 5 
Baxter W. H., Le 74 Burton, Griffiths and Co |. 52 Jempster, R. and J., Ld .. 65 |Halden, J., and Co., Ld af: Clinger, R., an Co 2 54 |Sirius ‘Autogenous Wks Co 68 babar ge a (Ww ‘igan), Ld -& 
Beardmore, W.,and Co., Ld 58 |Butler, J.,and Co... Denison, 5., and Son, Ld ;. 68 |Hall, B. J., and Co., Ld Cnowles Oxygen Co., Ld :. it 4 |Sisson, W.,and Co.,Ld_ .. 71 | Ward, - = - 62 
Bedford EF ngineering Co 71 | Butters Bros. and Co . Dermatine Co., Ld 3 |Hall, J. P., &Sons, Ld., Peter & Coppel, A. ee 69 |Smedley Brothers, La - 61 Ward, 2 
Beebe: A .. 14 | Butterfield, W. P., Ld. Dewhurst Engineerin, :Co.. 69 Hall, J. an and E., Id ee Lackawanna Steel Co... |. 4 62 Smethwick Stamping Co . .. 6 Warner, R ‘and Co. 4 
ale and Son, La 63 | Butterworth oe, Ld. Dickinson Machine Tool Co 68 Hands, J., and Sons, ta: oe Lacy-Hulbert and Co., La.: 61 60 [Smith and Coventry, Ld .. 57 | Way; . i, nd C la. * 39 
Belliss Morcom, Ld 7 |\Campart, C. C < Dick, Kerr and Co., Ld . 72 |Hardy Patent Pick Co., La. be ancaster and Tonge, Ld .. 69 55 [Smith and spies y ta et ide ae Web) and Bey (Comin), Ld 3 
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“CROWN” BOILER COVERING UP-TO-DATE 


.v (Slag Wool) encased in Steel Sheeting. (Patented.) 





Unequalled 


CROWN” TELLURIG CEMENT “Wxssssrisn2 Shrprt Sanco! Mas oy 
SUTCLIFFE BROS., Atlas Works, GODLEY, Nr. MANCHESTER. 





Cool, Strong, Removable. 


96/. SAVING 


in Radiation. 
Longest Service. 


Greatest Economy. 
Highest Return. 


for Superheated Steam and Extreme Pressures. 











BEDFORD 








THE 


ORIGINAL. —— RELIABLE. 


D19 66 + 
Particulars from Dept. C, BAKER OIL SEPARATOR CO., Ltd., Hunslet, Leeds. SISSON cn 








ENGINEERING 6O., 


Crane Builders, 


BAKER OIL SEPARATOR BEDFORD, ENG. 
FOR EXHAUST STEAM. Telegrams : CRaxns. D255 











FOR 














52, Q 


These are the Anti-Friction Alloys with the ATLAS re- POWER, TRACTION, LIGHTING 
putation for Quality and Reliability always behind them. 


AMACOL Navy TENAXAS Plastic 
Bronze Metal. from 
W. E. WATSON’S 
MARINE BEAR- ATLAS Metal. 4 to 1800 B.H.P. 
ING Misti. BABBITT Metal. 
MASCOT Metal 


The ATLAS MET ny & ALLOYS CO., Lt i. Tel.: No. 57 Nat. Q7as 
UEEN VICTORIA STREET, LONDON, E.C. 276 





Standard Sizes 





Tels.: ‘‘Sisson, Gloucester.’’ 

















HYDRAULIC 


a ———————||W. SISSON & CO,, Ltd., Engineers, GLOUCESTER. 


EATHERS 

















TTY MM MADEQF MY ‘AOR -LAROMELEATHER. GREEN’S STEAM ROLLERS. 


vol nat 


USe 
©0:1N- MOST-OF-THE-LARGES™: 


Convertible to ,Tractor. 


Also Makers of 
CONTRACTORS’ & LIGHT RAILWAY 
LOCOMOTIVES, 
VERTICAL & CORNISH BOILERS 
MOTOR ROLLERS. 














PLEASE WRITE FOR FULL PARTICULARS. 


THOMAS GREEN & SON, Ltd. 


NORTH STREET, LEEDS. 
And New yee woe ee Street, 


F. WIGGINS & SONS, 


102, 108, 104, Minories, London, E. 

For Lamps, Stoves, Ventilators, Electrical Work, and 
Philosophical, and for all purposes. Largest Stock 
in the world. Contractors to H.M. Government. 

Telephone No. 2248 Avenue. E1705 


Telegrams—" Smithfield, Leeds. “ 
“*Surrey Works, London.” p74 

















‘THE - ENGINEER 











JUNE 28, 1919 4 








PHONE 2362. 
TELEIGRAMS ‘PRESS LEEDS" 


CE _ DIRECTOR. CODE ABC. 57” 








EEDS) Limited, 














STEAM ENGINES, For GAS ENGINES, 


MACHINERY AND TOOLS, » OIL ENGINES, 
ELECTRIC MOTORS, » PETROL MOTORS, 


DYNAMOS, &c. ! ovis laa ' » GEARS, CHAINS, &c. 


. - st 4 Pamphlet on “‘ Lubrication of Modern Tools and Machinery,” 
Pamphlet on ‘‘Oil Testers and How to Use Them.” Samples and Prices on Application. 1x8 
Samples and Prices on Application. s 


et ee eee Belmont Works, BATTERSEA, LONDON. 
PRIGE’S PATENT GANDLE 60., © 3, Cross Street, MANCHESTER. 


LIMITED. -L wintcastn Bromborough Pool Works, BIRKENHEAD. 


BROUGHTON COPPER CO. LD. 


COPPER SMELTERS, COPPER & BRASS MANUFACTURERS 
FLUID-COMPRESSED. HYDRAULIC-FORGED 


NSS’ & BRONZE TUBES! CVEINDE 


























COLE, MARCHENT & MORLEY, Ltd. 


Piston Drop Valve Engines, Millwrights’ Wor' 


sas Saree re Prospect Foundry, BRADFORD. 


- SEE OUR ILLUSTRATED ADVT. EVERY FOURTH WEEK. 


LUKE & SPENCER, utd., 
BROADHEATH, nr. MANCHESTER. 


Telephone: ALTRINCHAM No. 40 





Serd for our Catalogues.  5pi ié 














DICK, KERR & CO., 


LIMITED. 




















DICK, KERR INDUCTION MOTOR 
DRIVING VENTILATING FAN _ IN 
SCOTTISH COLLIERY. 


og 


HEAD OFFICE: ABCHURCH YARD, CANNON STREET, LONDON, E.C. 


BRANCH OFFICES: MANCHESTER, CARDIFF, NEWCASTLE, GLASGOW, TOKYO, JOHANNESBURG, SYDNEY, 
BUENOS AIRES, RIO DE JANEIRO, MOSCOW, & MILAN. 
































